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APPUCATlON 

NOTE 

DIRECTORY 


To prepare inis directory each iC 
manufacturer reviewed his own ap- 
plication note inventory and identified 
ail those application notes considered 
to be currently active, Thus, in addition to providing a directory 
of active application note abstracts, the SC MASTER directory 
also provides tne first industry wide purge of obsolete material. 
Application note descriptions are arranged by Digital, Linear, 
Memory, and Microprocessor categories. Beneath those head- 
ings. materia! is arranged alphabetically by function and 


applications category. Each application note is listed by title, 
identifies the specific device featured, provides a 25 to 50 word 
abstract, and includes identity of both the authoring manufac- 
turer and the specific application note number This section 
provides all the information necessary for the engineer to 
update his application note files speedily or thoroughly re- 
search the existence of application note materia 1 for a specific 
design problem. 


PART NUMBER This revolutionary index fakes all 

INDEX device types made by 84 iC manu- 

facturers ana arranges them m nu- 
.merical sequence excluding prefixes or suffixes. You can now 
find a device number even though you do net know either 
the full part number or even the manufacturer. Once a basic 
device number is located in the index, you can obtain instant 
identification of all manufacturers maxing a device ov mat 
number and determine the full nan number designation, ah 
page references to data sheet material and any existing appli- 
cation notes abstracts are also provided. 


PART NUMBER An instant decoding kit. information 

GUIDE ' n th ' s 9 uide ' provided by the manu- 

pllrttwc wot | to hrooic 

lUUIUIUlUi Ctltvtto jl VU kW • wan V/WU. I 

company’s part numbering system down into product temper- 
ature ranges, packaging variations, and functions. An invalu- 
able tool for the elimination of costly and time consuming 
ordering errors caused by lack of standardization in part num- 
bering systems. 


MILITARY PARTS Cross Reference Chart identities all 
DIRECTORY IC devices having received JAM qual- 

ification. This chart includes a cross 
reference feature converting device numbers to Mil. Std, 3851 C 
$ia S p number gnd vies . 


MILITARY DEVICE Lists 
TESTING TABLE ® rs a 


core man 40 major manufactur- 
iri shows, in matrix form, those 

oo *o Mil * 


t&'Ai n 


as well as screening performed to Mil. Std. 883. Those com- 
oaniea wsHino to Der?or rr; soec’?! sc r e r ? r, i n g to customer’s 
unique military requirements are a* so identified 


MILITARY PARTS 

INDEX 


A “first ever" functional guide to JAN 

qualified parts. Now it is possible to 
search by device and function to de- 


termine whether a JAN qualified part exists for your applica- 
tion. and if so, obtain both the device and 38510 slash numbers. 
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DIGITAL 
CMOS 
ECL 

HNIL/HTL 

TTL 

Special 






ALTERNATE The first industry-wide, pin-for-pin functional 
SOURCE equivalent Alternate Source Directory ever 

DIRECTORY availab,e - This directory was developed by 
asking each 1C manufacturer to identify each 
competitive device for which he made a pin-for-pin interchange- 
able alternate. This unique approach took nearly three years to 
complete, is updated quarterly, involving countless manhours 
of catalog searching and specification comparison. 


MASTER This Guide, covering virtually every facet of 

SELECTION the industry, organizes ICs into these cate- 
GUIDE gories: Digital, Interface, Linear, Memory 

. and Microprocessors. In each category, 
products are further classified by type (CMOS, ECL, TTL, etc.) 
and function (Arithmetic, Counters, Gates, etc.). You’ll find 
every 1C performing that function listed by part number and 
manufacturer. The Five Master Selection Guides will allow you 
to search for ICs by your specific requirements and identify 
all major available devices and sources. 


MANUFACTURER Locate the nearest local source for 
& DISTRIBUTOR additional information or quick de- 
DIRECTORY livery of needed products. A fingertip 

communications guide listing the lo- 
cation, and phone number for all manufacturer’s field sales of- 
fices, reps, and distributors, both domestic and international. 


PRODUCT Arranges 84 1C manufacturers in alphabetical 
INDEX order by manufacturer and provides a com- 

plete alphanumeric listing of each company’s 
1C standard product line. Adjacent page number references are 
provided for instant referral to needed technical information. 


QUARTERLY This service assures that al! this vast body 
UPDATES of information is constantly refreshed. Each 
issue updates your Master book on a CUMU i 
LAT1VE basis. Your guarantee that the 1C MASTER will remain 
the most complete and current industry-wide source available 
for the first step in 1C selection. 
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the part number index 

This Part Number Index is arranged in alpha- / 
numeric sequence, ignoring the manufacturer’s 
prefixes and suffixes and using the basic model 
numbers. This basic number sequence is sorted 

by reading the digits from left to right, assuming 

that letters come before numbers. (As an example, 
”Tyv these numbers would appear in the following order 
’530T, 531, 54H01 , 54133, 5414.) Under each basic 
’ .. number, the manufacturer’s name and full mode! 
number is listed. The page references in BOLD 
- - FACE lead to manufacturers’ data and application 

.o. notes are indicated by a 11 sign. 

The arrangement of this index by base number 
gives you several advantages. It allows you to find 


of; ;; 

. XX | 



This index shows the page and line on that page 
where each device appears in the Master Selection 
Guide, and application notes are indicated by a T 
sign. The list is prepared by a computer from the 
data in these sections so every device in them is 
listed. The devices are arranged in order by basic 
numbers so similarly numbered devices from var- 
ious manufacturers are grouped together. Bold 
faced listings lead to the data supplied by the man- 
ufacturers. Use this index to locate key operational 
characteristics, application notes, and devices data 
whenever you have a model number. 


a device by its basic number whether or not you 
know the name of the manufacturer or tit e manu- 
facturer’s prefixes. Also it groups similar devices 
together so that when you are looking for data you 
can quickly determine if the data has been pro- 
vided in the book by any of the manufacturers and 
where that data is. Similarly it groups any refer- 
ences to application notes close together so that 
you do not need to guess which manufacturer 
might publish application notes on a device before 
you can locate them. 

Once you become familiar with the alpha- numeric 
numbering. sequence, you'll find that this index is 
very easy, to use. 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Base • 
Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

DAC-S-CBi 

DDC 

DAC-S-CBI 

324-14 

0001 

National 

LH0001A 


576-2 

0026 

Motorola 

MMH0026C 

343-34 

0075 

National 

LH0075 

601 -19 

DAC-S-CCO 

DDC 

DAC-S-CCD 

322-98 



LH0001AC 


580-34 


National 

DS0026 

* 503 




602-6 

tconomega 

Gl 

Economega 

561 -141 

0002 

Fairchild 

SH0002C 


545-26 




343-41 




602 -73 

ECL 

Fairchild 

ECL 

n 107-8 


National 

LH0002 


545-27 




H 139-17 




603 -8 

ECL-Arrav 

Fairchild 

ECL-Array 

220-17 




f 

111-10 



DS0026C 

343 -49 




6Q3-3g>- 




258-30 



LH0002C 


545-28 

0028 

National . 

DH0028C 

346-53 




603-111 

ECL-ARRAY 

NEC America ECL-ARRAY 

258 -39 

0003 

National 

LH0003 


564-126 

003 

Solitron 

CJSE003 

604 -44 




604-57 


Plessey 

ECL-ARRAY 

258-40 





568-46 

0030 

Sanyo 

STK0030 

595-87 




609-16 




612-161 





577 -24 

0032 

National 

LH0032 

565 -32 



LH0075C 

609-17 ■ 

Rormulator 

Fairchild 

Formulator 

*1594 



LH0003C 


568-47 




568-17 

0076 

National 

LH0076 

605-81 




1504 -58 





577-25 




579 -20 




605-85 ! 

FIPS 

National 

FIPS 

1524-2 

0004 

National 

LH0004 


565-102 



LH0032C 

565 -33 




606-100 

GCP/P 

National 

GCP/P 

f 150-12 





572-15 




568-18 




606-117' 

Intellec 

Intel 

Intellec 

*1640 



LH0004C 


565-17 




586-52 




607-38 

Intellec MDS 

Intel 

Intellec MDS 

1508-15 





565-103 

0033 

National 

LH0033 

563-1 




607-83 




1510-106 





572-36 




1 128-1 




610-34 




1512-31 

0005 

National 

. LH0005 


564-136 



LH0033C 

563-3 



LH0076C 

610-35 




1512-105 





568-48 




1 128-1 



LM0076 

606-42 

ILL-ARRAY 

Plessey 

ILL-ARRAY - 

258-41 





585-55 

0034 

National 

DH0034 

254-3 




606-72 

LCDS 

National 

LCDS 

*1656 



LH0005A 


564-137 



DH0034C 

254-4 

008 

Solitron 

CJCA008 

610-79 




1504 -70 





568-49 

0035 

National 

DH0035 

614-78 

009 

Solitron 

CJSE009 

604-115 




1505-33 





577-5 




135-10 

0091 

National 

LH0091 

615-22 




1505-136 



LH0005C 


564-142 



DH0035C 

614-79 




1 129-15 

MonochipM 

Interdesign 

MonochipM 

215-174 





568-50 




1 135-10 



LH0091C 

615-23 . 

MACROLOGIC Fairchild 

MACROLOGIC 

1517-1 





585-57 


Sanyo 

STK0035 

555-68 

01 

PMI 

CMP-01 

* 902 




1517-2 

0006 

National 

DH0006 


344-157 

0036 

National 

LH0036 

545-92 




549-3 

MASTERMOS IMI 

MASTERMOS 

215-173 



DH0006C 


344-158 



LH0036C 

545 -93 




1 126-8 




258-33 

0007 

National 

MH0007 


343-21 

0037 

National 

LH0037 

545-94 




| 126-9 




f 102-3 




1 

127-16 



LH0037C 

545-95 



CMP-OtC 

* 902 




H 102-4 



MH0007C 


343-23 

004 

Solitron 

CJSE004 

607-76 




549-27 

! MCA Series 



0008 

National 

DH0008 


344-161 

0040 

Sanyo 

STK0040 

555-89 



CMP-01 E 

* 902 


Motorola 

MCA Series 

615-1 



DH0008C 


344-162 

0041 

National 

LH0041 

564-120 




549-4 

MECL 

Motorola 

MECL 

H 107-12 

0009 

National 

MH0009 


343-35 




577-18 



DAC-01 

* 909 




f 107-14 

* 



1 

127-16 



LH0041C 

564-121 




320-25 




5! 107-15 



MH0009C 


343-36 




582-39 




f 126-10 




f 107-16 

001 

Solitron 

CJCA001 


610-27 

0042 

AD 

AD0042C 

587-27 



D AC-0 IB 

* 909 




f 107-17 



CJSE001 


604 -43 


National 

LH0042 

587-20 




320-26 




11 107-18 

0011 

National 

DH001 1 


344-191 



LH0042C 

587-26 



DAC-01C 

* 909 




1 108-1 



DH0011C 


344-192 




f 115-8 




320-27 

i MELPS 

Mitsubishi 

MELPS 

1521 -3 

0012 

National 

MH0012 


343-22 

0043 

National 

LH0043 

615-60 



DAC-01 D 

* 909 

1 MICRONOVA Data General MICRONOVA 

1504-163 




1 

127-16 



LH0043C 

615-61 




320-31 

| UONOCH1P 

tnterdesign 

MONOCHIP 

258-32 



MH0012C 


343.-24 

0044 

National 

LH0044 

566-71 



DAC-01E 

* 909 




612-160 

0013 

National 

MH0013 


343 -37 




569-18 



DAC-01 F 

* 909 

| MULTIBUS 

Intel 

MULTIBUS 

H 148-14 




1 

127-16 



LH0044A 

566-48 




320-28 

! Omega 

Gl 

Omega 

561 -142 



MH0013C 


343-38 




569-11 



DAC-01H 

* 909 

! PACE 

National 

PACE 

*1656 

0014 

National 

AH0014 


312-65 



LH0044AC 

566-49 




320-29 

| 



1505-12 



AH0014C 


312-66 




569-12 



MAT-01 

* 887 

1 



1525-2 



LH0014 

1 

135-9 



LH0044B 

566-50 




547-26 

i 



1 145-6 

0015 

National 

AH0015 


309-11 




569-17 




547-41 




f 145-10 



AH0015C 


309-12 



LH0044C 

566=72 




11 129-t 




f 147-8 

0016 

National 

DH0016C 


344-195 




569 -32 



MAT-01A 

* 887 




f 150-18 

0017 

National 

DH0017C 


344-196 

0045 

National 

LH0045 

546-24 




547-27 




H 150-19 

0018 

National 

DH0018C 


344-197 


1 

LH0045C 

546-25 




547-42 

RL 

Reticon 

RL 

f 132-2 

0019 

National 

AH0019 


312-17 


Sanyo 

STK0045 

555-90 



MAT-01 F 

* 887 

RTL-ARRAY 

Plessey 

RTL-ARRAY 

258 -42 



AH0019C 


312-18 

005 

Solitron 

CJSE005 

604 -45 




547-28 




612-163 



LH0019 

1 

135-9 

005T1 

SGS 

L005T1 

601-60 




547-43 

Stereomega 

Gl 

Stereomega 

554-90 

002 

Solitron 

CJCA002 


610-78 

0052 

National 

LH0052 

566-23 



MAT-01 G 

* 887 

SBA 

Gl 

SBA 

260-51 



CJSE002 


607-75 




570-12 




547-29 




1505-103 

0020 

National 

LH0020 


564-139 




H 115-8 




547-44 

SC/MP 

National 

SC/MP 

*1656 





576-11 



LH0052C 

566 -35 



MAT-01 H 

* 887 




1505-114 



LH0020C 


564-140 




571 -28 



OP-01 

* 837 
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DAC-08H 

A 

919 




11 H7-9 



OP-1Q 

* 857 

100142 

Fairchild 

100142 

219-125 






321 -4 



TL082AC 

★ 991 




566-78 

100145 

Fairchild 

FI 001 45 

219-127 




MUX-08 

A 

958 




590 -39 




588 -28 

100150- 

Fairchild 

FI 001 50 

219-123 




MUX-08A 

A- 

958 



TL082AM 

* 991 




f 112-1 

100151 

Fairchild 

F100151 

219-109 






315-19 




589-18 




f 129-1 

100155 

Fairchild 

FI 001 55 

220-1 




MUX-08AQ 

A 

958 



TL082BC 

589-19 



OP-IOA 

566-79 

100158 

Fairchild 

FI 001 58 

220-5 




MUX-08B 

A 

958 



TL082C 

* 991 




588-29 

10016 

Fairchild 

F10016C 

216-48 






315-29 




591 -56 



OP- IOC 

566-90 



F10016M 

216-49 




MUX-08BQ 

A 

958 



TL082M 

* 680 




588-38 

100160 

Fairchild 

FI 001 60 

220-13 




MUX-08E 

A 

958 




590-40 



OP-IOE 

566 -80 

100163 

Fairchild 

FI 001 63 

219-131 






315-20 

083 

Tl 

TL083 

* 991 




588 -30 

100164 

Fairchild 

FI 001 64 

219-133 

l-V 



MUX-08EQ 

A 

958 




1 117-9 


Teledyne C 

CAG10 

307-10 

100165 

Fairchild 

FI 001 65 

220-15 




MUX-08F 

A 

958 



TL083AC 

* 991 



CAG10A 

307-5 

100166 

Fairchild 

FI 001 66 

219-97 






315-30 




590-41 



CAG10B 

307 -13 

100170 

Fairchild 

FI 001 70 

219-101 




MUX-08FQ 

A 

958 



TL083C 

* 991 



CAG10C 

307-7 

100171 

Fairchild 

F100171 

219-135 

r ■-* 



OP-08 

A 

858 




591 -57 



CAG10D 

307-9 

100179 

Fairchild 

FI 001 79 

219-95 






566-148 



TL083M 

* 991 

100 

AMI 

M DC-100 

*1540 

100181 

Fairchild 

F100181 

219-93 




OP-08A 

A 

858 




590-42 




1509-155 

100194 

Fairchild 

FI 001 94 

220-7 






569-40 

084 

Harris 

HM084 

258-121 



TCK-100 

* 352 




220-11 




OP-08B 

A 

858 


Sanyo 

STK084 

555-85 


Ferranti 

ZNP100 

613-142 

1002 

AMD 

MK1002 

1029-8 






570-7 


Tl 

TL084 

* 991 


Intersil 

100 

609-29 


MOS 

MTS 1002 

1028-48 




OP-08C 

A 

858 




1 117-9 


Micro Comp 

MCC100 

556-90 


Mostek 

MK1002 

1029-9 


, 




572-7 



TL084AC 

594 -8 


National 

AF100 

612-25 


National 

AMI 002 

312-87 




OP-08E 

A 

858 



TL084AM 

* 991 



LM100 

609-31 




135-11 






569-41 ' 




592 -45 




H 133-11 


Signetics 

TAA1002 

555-143 




OP-08F 

A 

858 



TL084C 

* 991 




«! 133-12 



TDA1002 

545-191 






570-8 




595 -34 




1i 133-14 




554-8 

, 



OP-08G 

A 

858 



TL084M 

* 991 




H 134-10 


TRW 

TDC1002J 

317-11 






572 -8 




594-9 


PMI 

DAC-100 

* 950 

1003 

EA 

EA1003 

1028-49 



Rockwell 

A08XX 


505 -38 

086 

Sanyo 

STK086 

555 -86 




f 126-8 


MOS 

MCS1003 

258-63 


080 

Harris 

HM080 


258-119 

087 

SGS 

M087 

558-143 




f 126-9 


Panasonic 

MN1003 

1008-33 



Sanyo 

STK080 


555-83 

089 

Tl 

TL089C 

569 -35 




U 126-10 


Signetics 

TD A 1003 A 

558-77 



Tl 

TL080 

A 

991 



TL089I 

569-14 



DAC-100A 

* 950 




613-166 






117-9 

09 

PMI 

OP-09 

» 864 




321 -90 


TRW 

TDC1003J 

223-197 




TL080AC 

A 

991 



0P-09A 

* 864 


* 


321 -91 

. 1004 

EA 

EA1004 

1028-106 






582-20 




592-25 



DAC-100B 

* 950 


MOS 

MCS1004 

999 -22 




TL080AM 

A 

991 



OP-09B 

* 864 




321 -92 


NEC Amenca pPC1004 

557 -89 




TL080BC 

A 

991 




592 -34 




321 -93 


Signetics 

TDA1004A 

555-44 






576-41 



OP-09E 

* 864 



DAC-100C 

* 950 


TRW 

TCD1004J 

258-24 



t ' «•! 


.iii-ASll 




Arranged alphanumerically from left to right. 


1C MASTER 1978 


1C MASTER 


Base 

Kuirw 

Source 

Device 


Base 

'.Source 

Csvics 

Line 

Base 

N-Jinbsr 

Source 

n<t»y<rp 

in* 

Base 

Number 

Source 

Device 

Page-Line 

1004 

TRW 

TDC1004 

612-154 

101CQ 

NEC Amenca 

jxPBtOlOO 

217-50 

10115 

Motorola 

MCI 01 15 

219-7 

10131 

Signetics 

10131 

216-134 

illVMId 

FgifChiilj 

FI 00414 

1012-9 


Piessev 

SP10100 

217-51 




1 108-3 

10132 

Fairchild 

FI 0132 

217-190 

100415 

Fairchild 

F100415 

.1128 


: Signetics 

10100 

217-52 


National 

DM10115 

219-9 


Hitachi 

HD10132 

217-192 





« Q1 O* 

. .'farchrld 

Ft .01 01 

21 7 35 


NEC Are"C3 

, pPlQ1<5 

21 Q no 


Motorola 

MCI 01 3? 

31ft-? 



F100415A 

*1128 


Hitachi 

HD10101 

217-87 


Plessey 

SP10115 

219-11 


Signetics 

10132 

216 -3 




218-72 


Motorola 

MC10101 

217-88 


Signetics 

10115 

219-13 

10133 

Fairchild 

F10133 

217-163 



F100415C 

*1128 




H 107-9 

10116 

Fairchild 

F10116 

218-164 


Hitachi 

HD10133 

217-165 




1015-61 


NEC America fxPBIOiOi 

217-90 


Hitachi 

HD10116 

218-167 


Motorola 

MC10133 

217-166 



F100415DC 

*1128 


Plessey 

SP10101 

217-91 


Motorola 

MC101 16 

218-169 


NEC America 

jjtPBI 01 33 

217-168 



F100415FC 

*1128 


Signetics 

10101 

217-93 




H 107-9 


Plessey 

SP10133 

217-169 

1005 

EA 

EA1005 

1028-104 

10102 

Fairchild 

F10102 

217-102 




1 108-3 


Signetics 

10133 

217-171 


MOS 

MCS1005 

999-23 


Hitachi 

HD10102 

217-104 


National 

DM10116 

218-174 

10134 

Fairchild 

F10134 

218-5 


Signetics 

TDA1005 

557-183 


Motorola 

MCI 01 02 

217-105 


Piessey 

SP101 16 

218-176 


Hitachi 

HD10134 

218-7 


TRW 

TDC1005J 

1028 -71 


Plessey 

SP 10102 

217-108 


Signetics- 

10116 

219-2 


Motorola 

MC10134 

218-8 

1006 

Signetics 

TDA1006 

558-80 


Signetics 

10102 

217-110 

10117 

Fairchild 

FI 041 7 

217-144 


Plessey 

SP10134 

218-9 




613-167 

10103 

Fairchild 

F^O-03 

PI 7 -Q5 


Hitachi 

HD10H7 

217-146 


Signetics 

10134 

218-10 


TRW 

TDC1006J 

1029-47 


Motorola 

MCI d 03 

217-97 


Motorola 

MC101 17 

217-147 

10135 

Fairchild 

F10135 

216-149 

1007 

EA 

EA1007 

1028-50 


NEC A rre-:cs 

pPStOtOS 

21 7 -98 


National 

DM10117 

217-149 


Motorola 

MCI 01 35 

216-151 


MOS 

MCS1007 

329-32 


Piessey 

SP10103 

217-99 


NEC America fxPBiOl 1 7 

217-150 




107-13 


Mostek 

MK1007 

1024-16 


Signetics 

10103 

2’ 7 -100 


Piessey 

SPlOl T7 

217-151 


NEC America 

fiPBiO‘i35 

216-153 

1008 

EA 

EA1008 

1028-86 

10104 

Fairchild 

FI 01 04 

216-162 


Signetics 

10117 

217-153 


Plessey 

SP10135 

216-154 


MOS 

MCS1008 

329-28 


Hitachi 

HD10104 

216-164 

10118 

. Fairchild 

FI 01 1 8 

217-122 


Signetics 

10135 

216-156 

10080 

Fairchild 

FI 0080 

219-91 


Motorola 

MC10104 

216-165 


Hitachi 

HD10118 

217-124 

10136 

Fairchild 

F10136 

216-53 

1009 

EA 

EA1009 

1028 -80 


Plessey 

SP10104 

216-167 


Motorola 

MC10118 

217-125 


Hitachi 

HD10136 

216-55 


MOS 

MCS1009 

329-55 


Signetics 

10104 

216-169 


National 

DM10118 

217-127 


Motorola 

MC10136 

216-56 


NEC America ^PCi009 

559-146 

10105 

Fairchild 

FI 01 05 

217-74 


NEC America- jiPBIOliS 

217-128 




H 104-20 


Signetics 

TDA1009 

555-108 


Hitachi 

HD10105 

217-76 


Plessey 

SP10118 

217-129 


NEC America 

jiPB10136 

216-58 

; 10091 

Synertek 

Cl 0091 

558-37 


Motorola 

MC10105 

217-77 


Signetics 

10118 

217-132 


Plessey 

SP10136 

216-59 

101 

AD 

AD101A 

564 -7 


National 

DM10105 

217-79 

10119 

Fairchild 

FI 01 1 9 

217-112 


Signetics 

10136 

216-62 




575-13 


NEC America ^PBI 01 05 

217-80 


Hitachi 

HD10119 

217-114 

10137 

Fairchild 

F10137 

216-70 


AMD 

LM101 

581,17 




217 107 


Motorola ' 

MC101 19 

21 7 -1 1 5 


Motorola 

MCi 01 37 

£16*7 ‘ 



LM101A y 

564-6 


Plessey 

SP10105 

217-81 


National 

DM101 19 

217-117 




1 104-20 




575-15 


Signetics 

10105 

217 -83 


Plessey 

SP10119 

217-118 


Plessey 

SP10137 

216-73 


CMA 

FX101 

599-58 

10106 

Fairchild 

FI 01 06 

217-37 


Signetics 

10119 

217-1201 


Signetics 

10137 

216-75 


Del co 

DA- 101 

555 -1 04 


Hitachi 

HD1 0106 

217 -33 

1012 

EA 

EA1012 

1028 -63 

10138 

Motorola 

MCI 01 38 

216-64 




' 567-75 


Motorola 

MCI 01 06 

217-40 

101.21 

Fairchild 

FI 0121 

217-134 


Plessey 

SP10138 

216-65 




591 -58 


National 

DM10106 

217-42 


Hitachi 

HD10121 

217-136 

10139 

Motorola 

MCM10139 

218 78 


Fairchild 

jiAl 01 

581 -19 


NEC America 

fiPBioioe 

21 ?-43 


Motorola 

MC10121 

217-137 



MC10139A 

1003-1 



jiAIOIA 

564 -8 


plessey . 

SP10106 

217-44 


National 

DM10121 

217-139 


Signetics 

10139 

218-79 



^AIOIAM 

575-17 


Signetics 

10106 

217-46 


Plessey 

SP10121 

217-140 




1003 -3 



CCD101 

613-59 

10107 

Fairchild 

F10107 

2 17-1 


Signetics 

10121 

217-142 


Ti 

SN10139 

1003-2 


Intersil 

101A 

564 -9 


Hitachi 

HD10107 

217-3 

10123 

Fairchild 

FT 01 23 

216-112 

10’ 40 

Plessey 

SP10140 

218-43 




575-19 


Motorola 

MC10107 

217-4 


Motorola 

MC10123 

216-114 


Signeiics 

10140 

218-44 



101 ALN 

: 575-35 


NEC America j*PB10i0? 

21 7-6 




« 105-20 




1 01 1 -88 


Motorola 

LM101A 

564-10 


Plessey 

SP10107 

217-7 


Piessey 

SP10123 

216-115 


Ti 

SN1014Q 

218-45 




575-21 


Signetics 

10107 

217-9 


Signetics 

10123 

216-116 




1011-91 


National 

AF101 

598-163 

10108 

Signetics 

10108 . 

216-160 

10124 

Fairchild 

F10124 

218-152 

10141 

Fairchild 

FI 01 41 

218-123 



LH101 

581-15 

10109 

raircMd 

FT 01 09 

21 7 -63 


Hrtacni 

HD1U124 

218-154 




1026-56 




0 115-3 


Hitachi 

HDI0109 

217-65 


Motorola 

MCI 01 24 

218-155 


Motorola 

MCI 01 41 

218-125! 



LM101 

581 -20 


Motorola 

MCI 01 09 

217-67 




f 108-3 




1026-55 




I 114-16 


Ndb'jrsai 

Dsv'l 01 09 

£ 1 i '63 


National 

DM10124 ‘ 

213-157 


Plessey 

cpi 0141 

OlQ 4 ')?• 




f 115-3 


NtC America 

it PR 101 09 

217-70 


NEC America 

uPB10124 

218-158 


Signetics 

10141 

218-128; 




f 115-4 


Piessey 

SP 10109 

217-71 


Plessey 

SP10124 

218-159 




1026-56 



LM101A 

564-11 


Signetics 

i0i09 

2 1 7.-72 


Signetics 

10124 

218 161 

10142 

NEC America 

uPBl 01 42 

218-32 




575-23 

'OH 

Nf.C America 

, PCtOl 1 

561 -137 

10125 

Fairchild 

F10125 

218-139 




1011-86 




^ 111-15 

10110 

AMI 

S10110 

558 -98 


Hitachi 

HD10125 

218-141 


Plessey 

SP10142 

218-33 




f 115-6 




61 2 -70 


Motorola 

MCI 01 25 

218-142 


Ssgnetics 

10142 

218-34 




f 115-7 




<7 1 op 4 




« 108-3 


Ti 

RN1014? 

918-35 




^ 116-1 


Fail child 

F 1 01 10 

2 1 7 - 1 2 


Nt o America 

j.P3i0l25 

218 144 




l Ol • -95 




116-2 


Hitachi 

HD10110 

217-16 


Plessey 

SP10125 

218-145 

10143 

Motorola 

MCM10143 

218-22 




« 116-3 


Motorola 

MC101 10 

Pi 7-. 17 


Signetics 

10125 

218-147 




lOlO-IOi 




116-6 


NEC America 

iiPBiOl 10 

217-19 

10128 

Motorola 

MCI 01 28 

216-109 




% 108-4 


Panasonic 

AN101 

557-135 


Plessey 

RP101 10 

217-20 




41 108-3 

10144 

Motorola 

MCM10144 

218-60 i 


Raytheon 

LH101 

581 -16 


Signetics 

10110 

21 7 *22 


Piessey 

SP10128 

216-110 




1012-14 



LM101 

581 -21 

10111 

AMI 

Siam 

558 -99 

10129 

AMi 

S10129 

558-112 


NEC America yiPBi0144 

218-63 



LM101A 

564-13 




612-71 




1 122-4 




1012-13 




575-25 


Fairchild 

F 1 01 1 1 

217-24 


Motorola 

MCI 01 29 

219-15 


Plessey 

SP10144 

218-64 


RCA 

CA101 

581 -22 


Hitachi 

HD10111 

217-28 




% 106-3 




1012-17 



CA101A 

564 -12 


MotO'Ola 

MCI 01 11 

217-29 


Piessev 

SP10129 

219-16 


Raytheon 

RC10144 

218-66 




575-27 




<1 105-20 


Signetics 

10129 

219-17 




1012-21 


Signetics 

LM101 

581 -23 


National 

DM10111 

217-30 

1013 

EA 

EA1013 

1028-61 



RI10144 

218-67 



LM101 A 

564-14 


NEC America uPBiui n 

£ 17 -3 1 


NEC America /*PCl013 

554 -46 




1012*24 j 




575 -25 


Plessey 

SP10111 

£17-32 

10130 

AMI 

SI 01 30 

558 113 


Signetics 

10144 

218-65 


Silicon Ca 

SGI 01 

561 24 


CinpcjiQC 

10111 

2i7 34 




« l??-4 




1019-16 



•SQ101 a 

-15 

10" 12 

National 

DM101 1 ? 

217 '59 


Ppirrhi|(j 

F10130 

217-155 

. 

Tl 

SN10144 

918-68 




575 31 


Dfogcat/ 

q p i n i *i o 

21 y 59- 


Httach! 

HD10130 

917-157 




1012-93 


Silicon Sys. 

SSI101A 

343-183 


Signetics 

10112 

2 17-61 


Motorola 

MCI 01 30 

217-158 

10145 

Fairchiid 

F10145 

1010-1 1o' 


Teledyne C 

CSH101A 

615-/1 

10113 

Faircniic 

Fi On 3 

‘216-171 


Piussey 

SP 1 01 30 

2 1 7 - 1 60 



rl 0145AC 

218-26 


Tl 

LM101A 

564-16 


Motoro'e 

MCI 01 13 

216-173 


Signetics 

10130 

217-161 


Hitachi 

HD10145 

218-27 




575 33 


Plessey 

Op J 01 I q 

216-174 

10131 

AM* 

S10131 

bbH >114 





1010 

Gl 

LP1010 

1509-176 


Signetics 

10113 

216-175 




fl 122-4 


Motorola 

MCM10145 

218-26 


NEC America uPClO'O 

561 -136 

10114 

Fairchild 

FI 01 14 

218.-163 


Fairchild 

F10131 

216-121 

• 



1011-3 


Sanken 

SI1010 

555 -33 


Motorola 

MClOi <4 

21 6 -1 68 


Hitachi 

HD10131 

216125 




1 01 *4*3 


Signetics 

TDA1010 

555-45 


Piessey 

SP « 01 ; 4 

218 -t 76 


rviuiv? uia 

MCI 01 31 

216-126 


Plessey 

SP10145 

oig-29 

10100 

Fairchild 

F10100 

217-48 


Signetics 

10114 

218-180 


NEC America uPBi0i3i 

216-130 


Signetics 

10145 

218-30 


Motorola 

MC101Q0 

217-49 

10115 

Fairchild 

F101I6 

219 -b 


Plessey 

SP10131 

216-131 




1011 -4 


f Indicates page number in Application Mote Directory 
* indicates additional aata is provided on the page noted. 
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PART NUMBER INDI 


10146 

10147 


10148 


10149 

10151 

10152 

10153 
10155 

10158 

10159 

1016 

10160 

10161 

10162 


10163 

10164 


10165 

10166 
10168 
10170 


10172 


Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base - 
Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Motorola 

MCM10146 

218-73 

10173 

Fairchild 

F10173 

218-12 

1020 

NEC America fiPC1020 

555-19 

1037 

Siemens 

TDA1037 

Motorola 

MCM10147 

218-51 


Motorola 

MC10173 

218-14 


Plessey 

SL1020 

598 -9 

10371 

Rockwell 

10371 



101 1 -107 


, Plessey 

SP10173 

218-16 


Sanken 

SI1020 

555-59 




Siemens 

GXB10147 

1011 -108 


Signetics 

10173 

218-15 

1021 

Hitachi 

FD1021 

346-138! 

104 

Fairchiid 

(iA104 

Signetics 

10147 

1011 "111! 

10174 

Fairchild 

F10174 

| 


MFH Amorira 

m pm dpi 

554 -4? 




Tl 

SN10147 

218-52 


Hitachi 

HD10174 

218-100! 

10210 

Fairchild 

FI 0210 

217-13 


Motorola 

LM104G 



1011-112! 


Motorola 

MC10174 

218-101 j 


Motorola 

MC10210 

217-18 



MLM104 

Hitachi 

HD10148 

218-37 


NEC America 

piPBI 01 74 

218-1-02! 


Plessey 

SP10210 

217-21 


National 

AF104 

NEC America 

jiPB10148 

218-38 


Plessey 

SP10174 

218-103 

10211 

Fairchiid 

FI 0211 

217-25 



LM104 



1011-87 


Signetics 

10174 

218-104! 


Plessey 

SP10211 

217-33 ! 




Plessey 

SP10148 

218-39 


Tl 

SN10174 

218-105 


Signetics 

10211 

217-35 




Signetics 

10148 

218-40 

10175 

Fairchild 

F10175 

217-181 

10212 

Fairchild 

FI 021 2 

217-55 






1011-89 


Hitachi 

HD10175 

217-183 


Motorola 

MC10212 

217-57 




Tl 

SN10148 

218-41 


Motorola 

MC10175 

217-184 


Plessey 

SP10212 

217-60 


Raytheon 

LM104 



1011-92 


NEC America 

(iPBl0175 

217-186 

10216 

Motorola 

MC10216 

218-170 


SGS 

HI 04 

Motorola 

MCM10149 

218-82 


Plessey 

SP10175 

217-187 




108-3 


Silicon G 

SGI 04 



1003-60 


Signetics 

10175 

217-188 


Plessey 

SP10216 

218-177 


Silicon Sys. 

SSI104 

Siemens 

GXB10149 

218-83 

10176 

Fairchild . 

FI 01 76 

216-137 


Signetics 

10216 

219-3 


Tl 

LM104 

Signetics 

10149 

218-84 


Motorola 

MCI 01 76 

216-139 

1022 

NEC Amenca 

/i PC 1022 

561 -68 

1040 

Ferranti 

ZN1040E 



1003 -58 


NEC America fiPB10176 

216-141 


SMC 

1022 

556-88 

10405 

Fairchild 

F10405C 

Signetics 

10151 

218-47 


Plessey 

SP10176 

216-142 


Tl 

TMS1022 

55,6-1 18 






1011-90 


RCA 

TA10176 

562-142 

1023 

Motorola 

MCI 023 

1 107-9 

10410 

Fairchild 

F10410C 

Motorola 

MCM10152 

218-61 


Signetics 

10176 

216-143 




11 107-10 






1012-12 

10177 

Fairchild 

F10177 

218-134 


NEC America 

m PC1023 

555-127 


Fujitsu 

MBM10410 

Fairchild 

F10153 

217-173 


Motorola 

MC10177 

218-133 


Sgnetics 

TDA1023 

616-33 




Motorola 

MC10153 

. 217-175 


RCA 

TA10177 

562-143 

10231 

Fairchild 

FI 0231- 

216-122 

10411 

Fairchild 

F10411C 

Signetics 

10155 

218-20 

10178 

Motorola 

MC10178 

216-50 


Motorola ' 

MCI 0231 

216-127 






1010-100 


Plessey 

SP10178 

216-51 


Plessey 

SP 10231 

216-132 

10414 

Fairchild 

F10414 

Fairchiid 

FI 01 58 

218-108 

10179 

Fairchild 

FI 01 79 

216-30 


Signetics 

10231 

216-135 

10415 

, Fairchild 

F10415 

Motorola 

MC10158 

218-110 


Hitachi 

HD10179 

216-32 

1024 

Gl 

SAA1024 

560-189 



V 

NEC America 

fiPBI 01 58 

218-111: 


Motorola 

MC10179 

216-33 


Harris 

HPROM1024-2 

1003-106 



F10415A 

Signetics 

10158 

218-112! 




H 108-2 



HPROM1024-5 

1003-107 




Fairchild 

F10159 

218-114! 


Plessey 

SP10179 

216-35 



HPROM1024A-2 

1003-104 



F10415AC 

Motorola 

MC10159 

218-116 


Signetics 

10179 

216-36 



HPROM1024A-5 

1003-105 




Signetics 

10159 

218-117 

1018 

Hitachi 

FD1018 

346-178 


Hughes 

HDSR1024 

1025 -3 



F10415C 

Gl 

AY1016 

^ 105-14 

10180 

Fairchild 

F10180 

216-4 


ipi 

Ml 024 

613-86 




MOS 

MTS1016 

1024-13 


Hitachi 

HD10180 

216-6 


ITT 

SAA1024 

558-129 



F10415DC 

NEC America jiPCIOIS 

555-126 


Motorola 

MC10180 

216-7 




560-192 



F10415FC 

Fairchi'd 

F10160 

219-34 




11 108-2 


NEC Amenca 

jiPC1024 

555-128 


Fujitsu 

MBM10415 

Hitachi 

HD10160 

219-36 j 


NEC America jiPB10180 

216-9 


Reticon 

CCPD1024 

613-63 




Motorola 

MC10160 

219-37 


Plessey 

SP10180 

216-10 



RL1024 

613-94 



MBM10415A 

NEC America 

uPBIGtoO 

219-39 1 


Sgnetos 

10180 

216-11 



SAD 1-024 

656-102 




Plessey 

SP10160 

219-40 

10181 

Fairchild 

FI 0181 

216-15 


% 


1 122-11 


Motorola 

MCM10415A 

Signetics 

10160 

219-41 


Hitachi 

HD10181 

216,17 




H 122-12 

10416 

Faircnild 

F 1 04 1 6 

Fairchild 

FI 01 61 

216-86 


Motorola 

MC10181 

216-18 




H 139-3 

, 


F10416C 

Hitachi 

HD10161 

216-88 




f 108-2 




139-6 


Motorola 

MCM10416 

Motorola 

MC10161 

216-89 


NEC America jiPB10i81 

216-20 



SAD1024A 

615-87 

10432 

Rockwell 

10432 

NEC America 

(iPB10l61 

216-91 


Plessey 

SP10181 

216-21 


SGS 

Ml 024 

561 -3 

10453 

Rockwell 

10453 

Plessey 

SP10161 

216-92 


Sgnetics 

10181 

216-22 


Signetics 

TDA1024 

616-34 

1046 

Siemens 

TDA1046 

Signetics 

10161 

216-93 

10182 

Motorola 

MCI 01 82 

216-13 

1025 

Gl 

SAA1 025-01 

560-190 

1047 

Siemens 

TDA1047 

Fairchild 

F10162 

216-77 

10183 

Motorola 

MC10183 

216-28 



SAA1 025-02 

560-191 

10470 

Fairchild 

FI 0470 

Hitachi 

HD10162 

216-79 

10186 

Fairchiid 

F 1 01 86 

216-145 


Hughes 

HDSR1025 

1024-87 



F10470C 

Motorola 

MC10162 

216-80 


Motorola 

MC10186 

216-147 


ITT 

SAA1025 

560-193 




NEC America 

|iPB10162 

216-82 

10188 

Signetics 

10188 

216-42 


NEC America 

/iPC1025 

554-156 



F10470DC 

Plessey 

SP10162 

216-83 

10189 

Signetips 

10189 

216-44 


SGS 

Ml 025 

561 -4 

1049 

• Siemens 

GXB1049 

Signetics 

10162 

216-84 

10190 

Motorola 

MC10190 

218-149 

1026 

Hughes 

HDSR1026 

1024 -42 

105 

AMD 

LM105 

Motorola 

MCI 01 63 

219-43 


Signetics 

10190 

218-150 


Motorola 

MCI 026 

H 107-10 


CMA 

FX105 



328-9 

10191 

Motorola 

MC10191 

218-136 


NEC Amenca fiPC1026 

557-167 


Fairchild 

fiA.105 

' Fairchild 

FI 01 64 

218-88 


Signetics 

10191 

218-137 

1027 

NEC America (U.PC1027 

555-129 



P.A105M 

Hitachi 

HD10164 

218-90 

10192 

Fairchild 

F10192 

216-118 


Signetics 

SAA1027 

558 -82 


Intersil 

105 

Motorola 

MCI 01 64 

218-91 


Signetics 

10192 

216-119 




613-158 


Motorola 

LM105 

NEC Amenca 

M PB10164 

218-93 

10193 

Motorola 

MCI 01 93 

219-44 

1028 

NEC America 

ji PC 1028 

557 -90 



MLM105 

Plessey 

SP10164 

218-94 




328-10 


Signetics 

SAA1028 

556-169 


National 

LM105 

Signetics 

10164 

218-95 

10194 

Motorola 

MCI 01 94 

219-19 



TDA1028 

546-18 




Tl 

SN10164 

218-96 

10195 

Motorola 

MC10195 

216-46 

10287 

Motorola 

MCI 0287 

216-26 




Fairchild 

F10165 

219-21 

10197 

Motorola 

MC10197 

216-158 

1029 

Signetics 

TDA1029 

546-19 




Hitachi 

HD10165 

219-23 

10198 

Motorola 

MC10198 

218-86 

10294 

RCA 

TA 10294 

562-144 


Raytheon 

LM105 

Motorola 

MCI 01 65 

219-24 

102 

AMD 

LM102 

563-38 

103 

National 

AF103 

598-165 


SGS 

H105 

Plessey 

SP10165 

219-25 


Fairchild 

M A102M 

563 -36 



LM103 

614-185 


Silicon G 

SG105 

Signetics 

10165 

219-26 


Intersil 

102 

563 -37 


Panasonic 

AN 103 

596 -72 


Silicon Sys. 

SSI105 

Fairchild 

FI 01 66 

216-38 


Micro Comp 

MCC102 

260-39 


SGS 

HI 03 

221 -125 


Tl 

LM105 

Motorola 

MCI 01 66 

216-40 




556-91 


Silicon Sys 

SSI103 

343-185 

1050 

Sanken 

S1 1 050 

Fairchild 

FI 01 68 

217-177 




615-153 


Teieturmen 

U103 

613-140 

10501 

Fairchiid 

F10501 

Motorola 

MCI 01 68 

217-179 


National 

AF102 

598-164 

1030 

Gl 

LP1030 

1509-174 


Motorola 

MCI 0501 

Fairchild 

FI 01 70 

219-28 



LM102 

563 -34 


Plessey 

SL1030 

546-76 


Plessey 

SP10501 

Motorola 

MC10170 

219-30 




1 111-9 


Sanken 

S1 1 030 

555 -60 

10502 

Fairchild 

FI 0502 

NEC Amenca 

m PB10170 

’ 219-31 




% 111-15 

10305 

AMI 

Si 0305 

562 -52 


Motorola 

MCI 0502 

Sgnetics 

10170 

219-32 




1 114-16 

1031 

NEC America 

fiPCl03l 

561 -148 


Plessey 

SP 10502 

Fairchild 

FI 01 7 1 

216-102 




11 115-6 


Signetics 

SAFI 031 

560-201 

10503 

Fairchild 

FI 0503 

Motorola 

MC10171 

216-104 




H 115-7 

1032 

NEC Amenca jtPCi032 

555-130 

10504 

Fairchild 

FI 0504 

Plessey 

SP10171 

216-106 

! 



H 120-17 


Signetics 

SAFI 032 

560-202 


Motorola 

MCI 0504 

Sgnetics 

10171 

216-107 




H 127-20 

10336 

RCA 

TA 10336 

596-118 


Plessey 

SP 10504 

Fairchild 

FI 01 72 

216-95 


SGS 

H102 

221 -132 

1034 

Ferranti 

ZN1034E 

600-51 

10505 

■ Fairchild 

FI 0505 

Motorola 

MC10172' 

216-97 


Silicon G 

SGI 02 

563 -33 




f 137-3 


Motorola 

MCI 0505 

Plessey 

SP10172 

216-99 


Silicon Sys. 

SSI102 

343-187 

1035 

ITT 

TDA1035 

561 -50 


Plessey 

SP10505 

Sgnetics 

10172 , 

216-100 


Telefonken 

U102 

613-150 

1037 

Siemens 

TDA1037 

555-36 

10506 

Fairchild 

FI 0506 
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nevice 

Fnge-Une 

10506 

Motorola 

MCI 0506 

217 -41 

10576 

Faircftiiti 

FT0576 


2 16 '1 38 

108 

RCA 

CA1 08 

5-4-16 

11C24 

FaircfciRj 

1 1 C24C 

597-65 


Plessey 

SPi0506 

217-45 


Motorola 

MCI 0576 


216-140 



CA106A 

570 -47 

nC44 

Fairchild 

1 i C h4u 

265-66 

10507 

Fairchild 

FI 0507 

217-2 

10579 

FairchilO 

F10579 


216-31 


S:Cnfii;C7 

LM108 

566-1531 



596 -40 


Motorola 

MCI 0507 

217-5 


Motorola 

MCI 0579 


216-34 




574 -18 

11C58 

Fairchild 

1 1 C58C 

' 220 -88 


Plessey 

SP10507 

217-8 

10580 

Fairchild 

FI 0580 


216-5 



LM106A 

570 -49 





1050S 

Fairchild 

FI 0509 

217-64 


Motorola 

MCI 0580 


2 " 6 -8 


Silicon e 

SG108 

586 -1 54 

11C70 

f-^rchiid 

1 1 G70C 

220 -38 


Motorola 

MCI 0509 

217-68 

10581 

Fairchild 

FI 0581 


216-16 




574 -20 




259 -184 

10510 

Fairchild 

F10510 

217-14 


Motorola 

MCI 0581 


216-19 



8G108A 

570-51 

1 1 083 

Fairchild ■ 

i i C83 

220 -36 

. 1051 1 

Fairchild 

F10511 

217-26 

10586 

Fauthiid 

FI 0586 


216-146 

1080 

Harris 

H! 1080 

* 449 




596-193 

10513 

Fairchild 

FI 051 3 

216-172 

106 

AMD 

LM106 


549-10 




32 1 -5*5 

1 1 C-34 

; : a;r,:hiSd 

1 1 CB4 


10514 

Fairchild 

FI 051 4 

218-165 


'National 

AF10S 


538 -'34 




*j « 24 • 1 7 

11 coo 

Fai-chi!d 

1 1 cocc 

220 33 


Motorola 

MCI 051 4 

218-571 



LM106 


549-12 




f 124-18 




259 -79 


Plessey 

SP10514 

218-176 





120-17 

108C0 

Motorots 

MCI 0800 

2 1 6 -24 




696-175 

10615 

Fairchild 

F10515 

219-6 


Raytheon 

LM106 


549-14 




1512-171 



1 1 C90M 

220-34 


Motorola 

MC10515 

219-8 


Sitcon Sys. 

SSI106 


344-1 



MC10800M 

1512-172 



1 

259-80 


Plessey 

" SP10515 

219-12 


Telefunken 

U106 


616-38 



Ml 0800 

1523-4 




596 1 76 

10516 

Fairchild 

F10516 

218-166 


Ti 

LM106 


549 -1 6 

1 0601 

Motorola 

MCI 0801 

1512-1 ; '4 

1 1 C9 

FairchilO 

1 tC9lC 

220 -3-0 


Motorola 

MC10516 

218-^72 

1060 

S’qnet'cs 

TDA 1 060 


61 1 -15 




f 149-15 




iQ 


Pjoccou 

SP105^6 

218-1 T9 

1061 0 

Fairchild 

F 1 06 1 0 


217-16 

1 0602 

Motorola 

MCI 0802 

1513-1 




596'- 1 58 

10517 

Fairchild 

FI 051 7 

217-145 

10611 

Fairchild 

F’Q61 1 , 


217 -27 

■10803 

Motorola 

MCI 0803 

1 51 2 -176 



1 1 C91 M 

220-31 


Motorola 

MC1051 7 

217-148 

10612 

. FairchilO 

F 1 06 1 2 


217-56 




fi 149-15 




259-11 


Plessey 

SP10517 

217-152 

10616 

Motorola 

MCI 06 16 


218-173 

10604 

Motorola 

MCI 0804 

15-13-3 




596-159 

10516 

Fairchild 

Fi 051 8 

217-123 

1062 


TDA.1062 


55- --'97 

1 0805 

MO'lV'Va 

MCI -0805 

1 F. * 3 • 5 

110 

AMD 

: -0 

56? • " 6 


Motorola 

MC10518 

217-126 

10631 

Fairchild 

F10631 


216-124 

10806 

Motorola 

MCI 0806 

1513-9 


FairchilO - 

ij.A 1 1 DM 

563.-17 


Plessey 

SP10518 

217-131 


Motorola 

MCI 0631 


216-129 

10807 

Motorola 

MCI 0807 

1513-7 



CCD11C 

613-55 

10519 

Fairchild 

, FI 051 9 

2.17-113 

1066 

Ferranti 

ZN1066 


611.-5 

10808 

Motorola 

MCI 0808 

1513-11 


Intersil 

LDUO 

319-40 


Motorola 

MC10519 

217-116 


Toshiba 

TA1066 


545-130 

10609 

Rockwell 

10809 

1505-91 



1 i 0 

563-13 


Plessey 

SP10519 

217-119 

1068 

Telefunken 

TDA 1068 


559-3 

10814 

Rockwell 

10814 

1505-63 


Motorola 

-LM110 

563-18 

10521 

Fairchild 

FI 0521 

217-135 

10696 

Rockwell 

10696 

1505-70 

10615 

Rockwell 

10815 

1505-74 


National 

AF1 10 

. 598-139 


Motorola 

MCI 0521 

,217-138 

107 

AMD 

LM1Q7 


574 -46 

10817 

Rockwell 

10817 

1505-61 



LM 110 

563 -IS 


Plessey 

-SP 10521 

217-141 


CMA 

FX107 


599-82 

1083 

Teletunken 

TDA 1083 

554-82 




f 127-21 

10523 

‘Fairchild : 

FI 0523 

216-113 


FairchilO 

£iAl07M 


574-48 

1085 

Harris 

HI108S 

* 449 


SGS 

H1 10 

221 -90 

10524 

FairchilO 

FI 0524 

218-153 


Intersil 

107 


574 -50 




321 -54 


Sign© tics 

bAJ1 10 

558-196 


Motorola. 

MCI 0524 

218-156 


• Motorola 

LM107 


574-52 




« 124-17 


Silicon G 

SGi i 0 . 

663-15 

r ■ 

Plessey 

SP10524 

218-160 


National 

AF107 


598-135 

109 

CMA 

FX109 

600-107 


Srhconix 

Lono 

* 535 

10525 

Fairchild 

FI 0525 

218-140 



LM.1 07 


574-54 


hSifcriiid 

>A1G3 

f 133-7 




. 319-43 


Motorola 

MCI 0525 

210-143 




f 

1 1 1 -1 5 



uA1 Q9M 

601 -63 




,f 127-1 


Plessey 

SPt 0525 

218-146 




H 

’15-7 


Moto'oia 

lM109 

601 -66 




1 -27-2 

10530 

Fairchild 

FI 0530 

217-166 


■ Photo Therm PT-T07 


613-166 



LM109G 

601 -16 




f 129-18 


Motorola 

MCI 0530 

217-159 


Raytheon 

LM107 


574-58 



MLM109 

f 133-10 



SMI ^0 

559 -36 

10531 

Fairchild 

FI 0531 

216-123 


. RCA 

CA107 


574 -60 


Nation si 

LM109 

f 133-16 

1100 

Lambda 

..AS' ■ 00 

61 0 -26 


Motorola 

MC10531 

216-120 



[M 1 07 


576 -3 




f 1 34 -3 


M 

7 m c; 1 1 *30 

1506 -23 


Plessey 

SP10531 

216-133 


' Silicon G 

8^-07 -* 


5T5 7; 




fi 134 ' — 3 




1 52 3 - 0 

1053? 

Fairchild' ' 

FI 0532 

'217 -19T 


■ "TI ' " 

•• i M t 


676-7 



■'LM109H 


■ 

• AMO ' 

, ?•••? r 

I'Ot :?'-1 ? 

10533 

Fairchild 

FI 0533 

217-164 

1070 

TI 

IMS 1070 


506-22 



L*7 1 09 K 

601 -71 



' \ Z ‘ A A: 

1013-13 


Motorola 

MC10533 

217-167 




1533 2 



CM’ OOF 

60' -28 


('-■ 

-r . : y 

56’! 1 3d 


-Plessey 

-SP' 0533 

217-1 70 

10706 


; C# 


7u- : . .AF 



, Vi •0 96 

60l -•'.. 


ini- 

, , 

■• - 

10534 

Fairchild 

Fi 0534 

21 S -6 

1G73C 

Rock rt til 

: 37 3 C 


;;o3 7G 


3 CD 

r : • 03 

“ 6 G 



L: T * 1 ' * 

554 - 1 1 0 

10535 

Fairchild 

F 10535 

216-150 

10738 

Rock well 

1 C* ''38 


rV.H • \ " 


T s tt'H’CS 

LiV.' 09DA 

60 1 -49 



'0 A 

554 -1 20 


Motorola 

MCI 0535 

216-152 

10788 

Rock well 

; 0766 


505 68 



LV. 103DB 

60 1 'S7 




i 01 3 ‘15 


Plessey 

SP’0535 

216 -156 

10789 

RocVwel* 

1 n 7 fi C 


*505-76 


Q. , .r.-,n r; 

Q.a inQK 

601 -80 


f- •-."'•"•-! 

MN '101 ’ ’ 

1 0 1 7 -8 

10536 

Fatrchtta 

Fi 0536 

216-04 

108 

AD 

AD 1.0a 


6 t>t> -135 



SG ) 097 

601 -35 

1 10 1 At 

AMD 

1 sOiA! 

101-3 -S 


Motorola 

MCI 0536 

216-57 





H?Q -63 


1 

L M ‘ 09 

601 -36 


Intel 

1 1 0 1 A 1 

101 3 -M) 


Plessey 

SPt 0536 

21 6 -60 



AD1O0A 


5/0 -J' 

i 0929 

KOCk’fVtrU 

1 0929 

1505-93 


'National 

MM11 HH At 

1 01 3 -6 

10537 

Motorola 

-MCI 0537 

2 1 6 -7 2 


AMD 

LM 1 0<5 


566 - 1 36 

i 0930 - 

Rockwell 

10930 

1 605 -83 

i i U * pKiei 

National 

MM I 1 0 . A 2 

i 01 3 -3 


Plessey 

SP10537 

216-74 





573 - 6 ' 

’ 0932 

Rock wets 

1 C932 

1 505 -89 

1 1 02 

MGS 

MVS 11 02 

1 028 - 1 07 

1054 

SGS 

TDA1054 

'545-190 



LM108A 


570-29 

10936 

Rockwell 

10S36 

1505-65 


Panasonic 

Mni 102 

1001 -37 




664-7 

—-rrr 

-Faffciwd 

■ ‘p. A 1-06 


566-159 

)09n 

--74- 

-3 MS 1096 

iSOS-iiS 

- -i t 06 

AMf 

■GuGo 

1006-26 




555-152 



„ A 106 AM 


570-33 

UOQQ 

TI 

T MS1099 

1 506 -30 



°* i 1 03-1 

■<008 -t 3 



TDA1054M 

f 122-13 



jjAIOSM 


574 -? 

ii 

Surr-Browrv 

j.AC-j-J 

612-9 



S ! 1 03 A 

1008 21 

10541 

Fairchild 

FI 0541 

218-124 


intersii 

1 06 


566 - 1 40 



mam im . 

6 t 2 -tu 



S i T 03A-X 

1 006 -6 


Motorola 

MCI 0541 

218-126 





574-4 



MPi 1 

321 -56 



o : ; 03 A- 1 

i 005 -7 

10553 

Faircfiitc 

FI 0553 

21 7 174 



1 08 A 


570 -36 




itn3 



S’ ’ 03X 

1 006 -- 6 

10558 

. Fairchild 

FI 0558 

218-103 



T08LN 


574 22 


DDC 

DAC-U-1 1 

324 -52 


IntAi 


1008 -30 

10559 

Fairchild 

FI 0559 

218-115 


Motorola 

LM108 


566-141 



SDAC-1 1 

324 -46 




f 141-6 

10560 

FairchilO 

FI 0560 

219-35 





574 -6 


ITT 

ZTKH 

559 -8-1 



1103-1 

1008-15 


Motorola 

MCI 0560 

219-38 



LM108A 


570-37 


PMI 

OP-11 < 

* 864 



1 1 03A 

1003 -22 

10561 

Fairchild 

FI 0561 

216-87 


National 

AF108 


593-136 



OP-11 A 

* 864 



1 103A-1 

1008-8 


Motorola 

MCI 0561 

216-90 



LM108 


566-142 




592-27 



1 1 03A-2 

1008-9 

10562 

Fairchild 

FI 0562 

216-78 





574 -6 



OP-1 IB 

* 864 


ITT 

ITT 1 1 03 

1008,31 


Motorola 

MCI 0562 

216-81 





'15 5 




592 -36 


Nortec 

*103 

1008-32 

10564 

Fairchild 

FI 0564 

218-89 




e 

' i 5 -6 



OP-i IE 

* 864 



1103-1 

1008-16 


Motorola 

MCI 0564 

218-92 




fi 

115-7 




592 -28 



1103-146 

1008-26 

10565 

Fairchild 

FI 0565 

2,19-22 




0 

1 16-5 

’ 


OP-i IF 

* 864 


Rockwell 

1103A 

1008-23 

10566 

rairdiiio 

F \ 0666 

2 i6-39 



Lfv< i 06 A 


570 -Ti 




h'v? -3 7 



‘ ■ 03 A-X 

1 uGo -0 

10568 

Fairchild 

FI 0568 

217-178 
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133-5 


~380y^ C 

CLVA 1 1 

31 1 -?A 
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•008 -' ! 0 

10570 

FairchilO 

FI 0570 

219 -29 




(p 

133-16 
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St 1 -23 



' 103A-2 

1 008 - 1 ; 

10571 

Fairchild 

FI 0571 

216-103 


PIWI 

FM103 
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858 

1 1 COi 

f : airch : ;u 

1 1 COI t 

220-80 


Signetics 

1103 

1008 -34 


a 

M C-i i 

v i A . 1 
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SY1 103A 

t am 

10572 

Fairchild 

FI 0572 

216-96 





574 -12 

1 1 G05 

Fairchild 

1 1 C05C 

220-21 



syi 103A-X 

1 008 -2 


Motorola 

MCI 0572 

216-98 



PM10BA 

* 

858 




956 -i ,B8 



cyi 1 03A-' 

1 0OP • o 

10573 

Fairchild 

F10573 

218-13 





570-43 



11C05M 

220-22 


TI 

IMS 1103 

f 1 10-6 

10574 

Fairchild 

FI 0574 

218-99 


Raytheon 

LM108. 


566-151 




258-189 

1104 ' 

DDC 

1 104C-2 

313-37 


Motorola ‘ 

MC10574 

218 106 





674 -14 

1 1 C06 

Fai'child 

1 1 C06C- 

220 -46 



• 104M-2 

313-39 

10575 

Fairchild 

FI 0575 

217-182 



LM108A 


570 -46 




269 - 1 82 

H049 


1 1049 

1-505-72 


Motorola 

MC 1057 5 

217-185 


RCA 

CA 1 08 


566 -1 52 
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1 1 
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Gl 
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Bass 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page- Line 

Base 

Number 

Source 

Device 

Page-Line 

1105 

NCR 

NCR1105 

1001 -28 

114 

National 

LM114 

1i 111-14 

118 , 

Tl 

LM118 


565-82 

12 

Datel 

DAC-HK120MC 

* 390 

1106 

National 

LF1106 

316-10 



LM114A 

547-16 





577-52 



DAC-HK12DMM 

* 390 

1108 

DDC 

1108C-1 

313-33 


SGS 

H1 14 

222-45 

1180 

Hitachi 

HA1180 


561-15 




323-6 



1108C-2 

313-44 


Signetics 

SAA114 

557-18 

11806 

Rockwell 

11806 

1505-51 



DAC-HK12DMR 

* 390 



1106M-1 



Siiiconix 

Lui i4 

★ b35 

i 1 63 

Nitron 

Nui io3 


OOtJ-ltfO 



DAC-HZiZB 

-g 



1108M-2 

313-45 




.319-46 

1184 

Nitron 

NC1 184 


558-197 



DAC-HZ12BGC 

* 392 


Hitachi 

HA1108 

559 -92 




127-2 

119 

AMD - 

LM119 


551 -34 



DAC-HZ12BGR 

♦ 392 

111 

AD 

AD1 11 

549 -30 

1142 

Hitachi 

HA1142 

557-152 


Intersil 

G119C 


314-31 



DAC-HZ12BMC 

* 392 


AMD 

LF111 

549 -57 

1144 

Hitachi 

HA1144 

561 -162 



G119M 


314-32 



DAC-HZ12BMM 

* 392 



LM111 

549-49 


ITT 

ITT1144 

1029-6 


National 

LM119 


551 -36 




324-10 


Fairchild 

jxAFl 1 1 

549 -59 




1029 -40 




H 

129-17 



DAOHZ12BMR 

* 392 



ftAIIIM 

549-32 

1146 

Hitachi 

HA1146 

560-127 


SGS 

H1 19 


221 -18 



DAC-HZ12D 

* 392 


Intersil 

DG111 

306-32 

1147 

Hitachi 

HA1147 

560-128 


Signetics 

LM119 


551 -38 




322-99 



LD1 1 1 

319-41 

1148 

Hitachi 

HA1148 

560 -129 


Siliconix 

Gi 19^ 


314-33 



, DAC-HZ12DGC 

★ 392 



LD111A 

319-45 

1149 

Hitachi 

IHA1149 ■ 

557-132 



G119B 


314-34 



DAC-HZ12DGR 

* 392 



111 

549 -33 

115' 

Intersil 

G115 

314-4 

1190 

Motorola 

TDA1190 


561 -57 



DAC-HZ12DM 

* 392 


Motorola 

LM111 

549-35 



G115A 

314-5 


SGS 

TDA1190 


561 -92 



QAC-HZ120MC 

* 392 


National 

AF111 

598-166 


ITT 

SAY115 

555 -203 

1195 

Siemens 

TDA1195 


312-62 



DAC-HZ12DMM 

* 392 



LF111 

549-60 


National 

LM115 

547-17 

12 

Datel 

ADC-EK12B 


318-33 




322-100 



LM111 

549-37 



LM115A 

547-18 



ADC-EK12D 


319-21 


DDC 

DAC-U-12 

324-51 




f 116-6 


Panasonic 

MN115 

258-148 



ADC-HC12B 

★ 

383 



SDAC-12 

324-45 




H 120-13 


SGS 

H1 15 

221 -23 





318-44 


IPI 

PS12 

613-145 




H 120-18 


Siliconix 

G115A 

314-12 



ADC-HC12BGC 

★ 

383 


NEC America jxPC12 

554-18 




f 120-20 



G115B 

314-13 



ADC-HC12BUC 

* 

383 


PMI 

D AC-1 2 

* 930 


Raytheon 

LM111 

549 -43 

1150 

Hitachi 

HA1150 

557 -42 



ADC-HC12BMM 

* 

383 



DAC-12A 

* 930 


RCA 

CA111 

549-41 

11507 

National 

LF11507 

315-82 





318-45 




323-90 


SGS 

Hill 

221 -92 

11508 

National 

LF11508 

315-26 



ADC-HC128MR 

* 

383 



DAC-12B 

*930 


Signetics 

LM111 

549 -45 

11509 

National 

LF11509 

314-81 



ADC-HF12 

★ 

384 




323-91 


Silicon G 

SG1 11 

549 47 

1151 

Hitachi 

HA1151 

554-32 



ADC-HF12B 


318-41 



DAC-12E 

* 930 


Siliconix 

DGM111A 

308 -28 


SGS 

TDA1151 

558 -74 



ADC-HF12BGC 

* 

384 



DAC-12F 

* 930 




308 -29 

1152 ■ 

Hitachi 

HA1152 

561 -1133 



ADC-HF128WC 

★ 

384 




323-92 



DGM1119 

308-30 

1153 

Hitachi 

HA1153 

559-180 



ADC-HF12BMM 

★ 

384 




323-93 




308 -31 

1154 

Hitachi 

HA1154 

561 -49 



ADC-HF12SMR 

★ 

384 



OP-12 

* 858 



LD111 

* 535 

1155 

Hitachi 

HA1155 

561 -13 



ADC-HS12B 

★ 

385 




566-149 




319-44 


SEC APienca 

pPC1 155 

555 -20 





318-88 



OP-12A 

* 858 




K 127-2 

1156 

Hitachi 

HA1156 

557-153 



ADC-HS128GC 

* 

385 




569-38 




11 129-18 


NEC America 

fi PCI 156 

555-21 



ADC-HS12BMC 

* 

385 



OP-12B 

* 858 



LD111A 

* 535 

1157 

Hitachi 

HA1157 

559-181 



ADC-HS12BMM 

* 

385 




570-5 


T! 

LM1 1 1 

549-29 

I 1 58 

H'tachi 

HAH58 

559-182 



ADOHS12BMR 

★ 

385 



OP-12C 

* 858 

1111 

Sanyo 

LAI ill 

567 -59 

1159 

Hitachi 

HA1159 

561 -14 



ADC-HX12B 

★ 

386 




572-5 

1115 

DDC 

1115 

312-24 

116 

Datel 

0AC-H ? 1!6BMM 

324 -70 





318-96 



OP-12E 

* 858 


" HTa c*-' 

TRAt 1 1 fi ■ 

PT'-I?? 


Vfsrsl? 

'J''" v? 

SCSPTS ' 



ADC-HX 1 

* 

386 




569*39 

! 

Intersil 

ICM1115 

556-189 



G116A 

313-117 



ADC-HX12BM 

★ 

386 



OP-12F 

* 858 

j 1116 

Ferranti 

ZNA1116E 

319-15 



G116B 

313-118 



ADC-HX128MC 

* 

386 




570-6 

i 1117 

Tl 

TMS1117 

558 -66 


Panasonic 

MNT16 

258-150 



ADC-HX12BMM 

* 

386 



OP-12G 

* 858 

1 



600-49 


Siiiconix 

G116A 

313-119 





318-97 




572 -6 

| 1118 

Silicon G 

SGi 118 

573-53 



G116B 

313-120 



ADC-HX12BMR 

★ 

386 


Toshiba 

TLCS-12A 

1534-3 



SG1118A 

570-53 

1160 

Hitachi 

HA 1160 

560-135 



ADC-HZ12 

★ 

387 


TRW 

MPY12AJ 

223-194 

| 112 

AMD 

LM112 

566-137 

11600 

Rockwell 

11600 

1505-47 



ADC-HZ12B 

★ 

387 



MPY12AJM 

223-195 

j 


- 

573-55 

117 

Intersil 

G117A 

313-122 





318-91 

120 

Intersil 

DGl 20 

312-20 


Intersil 

DG112 

308-33 



G117B 

313-123 



ADC-HZ12BGC 

* 

387 



D120C 

316-40 



D112C 

316-36 


Motorola 

LM117 

609 -97 



ADC-HZ12BM 

★ 

387 



D120M 

316-41 

l 


D112M 

316-37 




S 133-10 



ADC-HZ12BMC 

★ 

387 


Mitsubishi 

ML120 

555-122 


National 

AF112 

598-167 


National 

LM117 

* 828 



ADC-HZ12BMM 

★ 

387 


National 

AF120 

599-9 



LM112 

566-143 




609-99 





318-92 




613-109 




573-57 




«1 134-7 



ADC-HZ12BMR 

* 

387 



LM120 

u 134-13 


SGS 

H1 12 

221 -15 




f 134-8 



DAC-HA12B 


323-41 



TBA120 

557-88 


Tetefunken 

U112 

559-64 




11 134-9 



DAC-HA12BM 


323-42 




561 -63 




616-39 



LM117HV 

610-29 



DAC-HA12D 


322-82 


Plessey 

TBA120 

557-92 

1120 

Hitachi 

HA1120 

557-151 


SGS 

H1 17 

222 -26 



DAC-HA12DM 


322-83 




561 -81 

11201 

National 

LF11201 

308-115 


Silicon 3 

SG1 1 7K 

609-102 



DAC-HF12B 

it 

389 


SGS 

LI 20 

615-79 

11202 

National 

LF11202 

308-116 



SG117T 

609 -92 





323-44 




1 132-11 

1124 

Hitachi 

HA1124 

561 -47 


Siliconix 

G117A 

313-124 



DAC-HF12BGC 

* 

389 


Siemens 

TBA120 

557-106 

1125 

Hitachi 

HA1125' 

561 -48 

• 


G117B 

313-125 



DAC-HF12BMC 

it 

389 




561 -94 

1126 

Hitachi 

HA1126 

559 -93 


T! 

LM117 

609-105 



DAC-HF12BMM 

it 

389 


Signetics 

TBA120 

557-109 

113 

Intersil 

D113C 

316-38 

1170 

Fairchild 

TDAH70 

561 -144 



DAC-HF12BMR 

it 

389 




561 -95 



D113M 

316-39 


SGS 

TDAH7C 

561 -153 



DAC-HK12B 

it 

390 


Silicon G 

SG120-05K 

605-113 


National 

AF113 

598-168 

1173 

Hitachi 

HAH73 

557-154 





323-53 



SG120-05T 

605-95 



LMH3 

614-103 

1177 

Hitachi 

HA1177 

559-183 



DAC-HX12B-2 

★ 

390 



SGI 20-1 2K 

607 -26 




fl 138-9 

118 

AMD 

LM118 

565 -65 





324-32 



SGI 20-1 2R 

607-17 


SGS 

H1 1 3 

222-57 




577 -42 



0AC-HK12BGC 

★ 

390 



SGI 20-1 2T 

606-121 

! 

Teiefonkan 

U113 

569-66 


Fairchild 

,uAM8 

565-71 



DAC-HK12BGC-2 

* 

390 



SGI 20-1 5K 

607 -68 

1 1130 

ITT 

SAA1130 

560-194 




577-44 



DAC-HK12BM 

★ 

390 



SGI 20-1 5R 

607-58 

i 11300 

National 

LF11300 

11 129-13 


Intersil 

DGl 1 8 

309-15 



□AC-HK12BM-2 

it 

390 



SG120-15T 

607-42 

j 11305 

National 

LF11305 

315-23 



G118A 

314-6 





324 -33 



SG120-5.2K 

606-32 

! 11306 

National 

LF1 1 306 

314-7R 



GH8B 

314-7 



DAC-HK12BMC 

it 

390 



SG120-5.2R 

606-20 

i 11331 

National 

LF.11331 

308 -1 1 7 


Natwnai 

LM118 

565-76 



DAC-HK12BMC-2 

it 

390 



SG120-5.2T 

606-16 

j 11332 

National 

LF1 1 332 

308-118 




577 -46 



DAC-HK12BMM 

* 

390 


Siliconix 

LD120 

* 537 

11333 

National 

LF11333 

308-119 




f 111-14 





323 -54 




319-72 

11340 

National 

LM11340 

313-114 




It 116-7 



DAC-HK12BMM-2 

it 

390 




1 130-3 

11341 

National 

LM11341 

313-115 




H 129-17 



DAC-HK12BMR 

it 

390 



LD120CJ 

* 539 

1137 

Hitachi 

HA1 137 

557 -7G 


Raytheon 

LVM18 

565 -80 


- 

DAC-HK12BMR-2 

it 

390 



SMI 20 

559-37 

1138 

Hitachi 

HA1138 

554 -31 




577 -50 



DAC-HK12D 

★ 

390 


Telefunken 

TBA120 

557-119 

i 114 

Intersil 

LD114 

319-42 


SGS 

H1 18 • 

221 -9 





323 -5 




561 -104 

I 

National 

AF114 

598-169 


Siiiconix 

Gi 18A 

314-14 



DAC-HK12DGC 

★ 

390 

120H12 

National 

LM120H12 

606-118 

j 


LM114 

547 -1 5 



G118B 

314-15 



DAC-HK12DM 

it 

390 

120H15 

National 

LM120H15 

607 -39 
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S»se 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Number 

Source 

Device 

Page-Line 

Number" 

Sourc-e 

Device 

Page-Lme 

120H18 

National 

LM120H18 

607 -84 

1211 

National 

ADC1211 

S 126-2 

' 125 

National 

LM125 

f 134-13 

129 

Intersil 

Dl 29 

316-50 

1 20H24 

National 

LM120H24 

607-116 



AOC’ 21 1 C 

318-29 


" Silicons 

OG125A 

309 >23 



G 1 

313-52 

i?0HS0 

National 

LM120H5C 

605 -88 

1212 

EA 

EA1212 

. 1024.-69 



031 25B 

309 -27 




31 3 -80 

120H5.2 

National 

l.Ml 20H5.2 

606-9 

1213 

CGrm£*6h 

CHI 21 3 

599-33 



D125A 

2-54 >16 


Micro Comp 

MO0 1 29 

556-84 

■ 20H6 0 

National 

1M120H6.5 

606 -45 

1214 

Cermetek 

CH 1214 

599 -34 




3 1 6 “65 




613-123 

12CH8C 

National 

1.M120H8 0 

606-75 

1216 

Cermetek 

CHI 21 5 

599-44 



D125B 

254-1 7 


National 

LM 1 29 

614-1 2 5 

; '120H90 

National 

1M120H9.0 

6C6 -97 

1216 

Cermetek 

CH1216 

599 -45 




31A..AA 




T 138-11 

120K12 

National 

LM120K12 

607-13 

1217 

Silicon G 

SG1217 

580 -50 



G125A 

313-55 


Raytheon 

l.Ml 29 

614-135 

120K15 

National 

LM120K15 

607 -54 

122 

Micro Comp 

MCC122 

260 -43 



GI25B 

3 1 3 -56 


SGS 

LI 29 

60 1 -62 

120K18 

National 

LM120K18 

607-92 




556-92 


Teledyne C 

C DR 125 A 

316-67 


Silicon* 

DG1 29 A 

311-83 

1 2GK24 

National 

LM120K24 

608 -5 




G i 3 >'i 2? 

1 250 

Siiicon G 

3G 1 250 

566 - 1 i 7 



DG 1 29 B 

3 ) ) -96 

120K50 

National 

■ LM12QK5 0 

605 -1 06! 

National • 

LM122 

600-52 




567-23 



D129A 

316-51* 

120K5 2 

'National 

LWM20K5 2 

606 -25 




Tl 137.-4 




576-54 



Dl 29B 

3:6-52 

120K6.0 

National 

LM120K6.0 

606-58 


SGS 

HI 22 

221 -1 33 

12502 

Motorola 

MG' 2502 

596-21 



G129A 

313-86 

12CK9.C 

National 

LAV.2QK8 0 

e6e so 


S:l zo'ir. 

DG.M1 22 A 

3:2-15 




G 12 .1.02 



G123R 

313-87 

120K30 

National 

LV'20K3C 

606-104 



DGM122B 

312-16 

12508 

National 

LFl 2508 

315-27 

1290 

' Cor nctok 

CHI 290 

617 

1 2CC 

EA 

EA12D0 

’ 024 3 



G' 22 A 

3-4 -24 

1 2 SCO 

Motorola 

VCi 2509 

?59-i4 


SC S 

"DA r 290 

56-1 


LSI Comp 

C.1 200 

556-143 



G122B 

314-25 




596-163 

1295 

Cermetek 

CH1295 

598-157. 




56? -.1 60 

1 220 

SGS 

TDA1220 

5.54 -76 


Nation is* 

L. FI 2509 

! • 31 4 -82 




619-20 1 


National 

AD81200 

318-102 

. 1 2201 x 

National 

LF12201 

308-120 

1 45 1 

SGS 

TDA1251 

612-151 

1296 

Cerrr.erek 

Chi 296 

598-1581 



ADC 1200 

T 126-1 

12202 

National 

LF12202 

309-3 

12511 

Motorola 

MCI 2511 

259 -49 




6i2-?i 



DAI 200 

| 324-19 

1221 

EA 

EA1221 

1 024 -34 




896-171 

13 • 

IPI 

iPL13 

6l3-’34< 



DA1200C 

324-20 

1222 

Sanyo 

LAI 222 

557-56 

12513 

Motorola 

MCI 25 13 

259 -84 


"eied/ne C 

CAG13 

307-105 


SGS 

TDA1 200 

557-103 

1223 . 

Cermetek 

CHI 223 

599-35 




596-180 

130 

H.iersil 

Gl 30 

313-81 




H 122-3 

1224 

f Cermetek 

CHI 224 

599 -36 

1252 

CermeteK 

CH1252 

599-37 


Micro Comp 

MCC130 

556-95 


Tl 

TMS1200 

1506-24 

1225 

Cermetek 

CHI 225 

599-46 

12520 

Motorola 

MCI 2520 

596-34 




613-124 

7; 

iii 


1533-1 

1226 

- Cermetek 

CHI 226 

599-47 

12521 

Motorola 

MCI 2521 

596 -35 


SGS 

LI 30 

603-65 

12000 

Motorola 

MCI 2000 

596-18 

123 

Intersil 

DG123 

309 -20 

1253 

Cermetek 

CHI 253 

599-48 



Ml 30 

1025 -5 

120 D 2 

Motorola 

MCI 2002 

596-20 



DG123B 

309-24 

12540 

Motorola 

MCI 2540 

596 -44 


Siliconix 

D13CA 

253-193 




612-101 



Qt P3C 

3 1 6 -69 

■; 0 

Votnroia 

MCI 7560 

w,_in 




'^Ayi : 

12009 

Motorola 

MCI 2009 

259 -13 



D123M 

316-60 

12561 

Motorola 

MCI 2561 

596-13 



D130B - 

253-194 




606-16? 



Gi?3 

"<•3 95 

1 257 

rppm etek’ 

Chips? 

599 .3$ 




n 1 6 < 1 r * I 

1201 

. EA 

EA1201 

1024 -2 


Motorola 

LM123 

601 -118 

1258 

Cermetek' 

CHI 258 

599-49 



G130A 

313-88 


G! 

T 1201 

66i .-35 




T 133-10 

126 


DO 1 26 A 




G130B 

313-89 ' 


National 

DAI 201 

324 -21 


Nationa* 

LM123 

601-121 



G126 

313 49 



LDl 30 

+ 537 



DAI 201 C 

324 -22 
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Motorola 

MCI 407 


612-59 

14161 

Motorola 

MCI 41 61 8A 

205-178 





587 -40 



MC14027BC 

208-178 

1 4070 

Motorola 

MC-14070BA 


210-63 



MC14161BC 

205-179 

144 

Inte-sii 

DGl 44 A 


309 -75 

14028 

Motorola 

MC14028BA 

207-131 



MC14070BC 


210-64 

14162 

Motorola 

MC' 41 628 A. 

206-98 



DGi 446 1 


309 -91 



MC14028BC 

207-132 

14071 

Motorola 

MCl 4071 A 


210-150 



MC14162BC 

206 -99 


National 

LM1 44 


565 -1 06 

1403 

AMD 

1403A 

1 143-9 



MC14071BA 


210-152 

14163 

Motorola 

MC14163BA 

205-195 





579-36 



1403AC 

1024-78 



MCI 4071 BC 


210-153 



MC14163BC 

205-196 


Silicon!* 

DGl 44 A 


309 -78 



1 403AM 

1 024 -79 



M.C 14071 C 


210-15! 

14174 

Motorola 

MC141T4BA 

208-157 



DG'448 


309-92 


Intel 

1403A 

1024 -81 

14072 

Motorola 

MC14072BA 


210-117 



MC145 74BC 

208-158 



L144 

ir 

982 


Motorola 

MCI 403 

614-116 



MCI 407PBC 


210-118 

14175 

Motorola 

MC14175BA 

208-127 




K 

117-5 


National 

MM1403A 

1 024 -82 

14073 

Motorola 

MC14073BA 


209 -36 



MC14175BC 

208-128 



L144A 

*- 

982 


Nortec 

1403 A 

1024-83 



MC14073BC 


209 -37 

14194 

Motorola 

MC14194BA 

214-10 





567-43 


Sprague 

UCN-1403 

21 3 -90 

1 4075 

Motorola 

MCl^0?5SA 


210- 132 



MC141948C 

214 -1 





592 -1C 


Synertek 

SV1 403A 

1024-85 



MC14075BC 


210-133 

142 

Intersil 

DG142A 

312-53 



L144B 

* 

982 



SY1403AR 

1024-86 

14076 

Motorola 

MC14076B4 


208-140 


NEC Amencs 

jxPCI 42 

61 0-39 





567 -44 



SY14038 

1024-76 



MC"! 40766C 


208-141 


SGS 

Ml 42 

1028 -88 





592-11 



SY1403BR 

1024-77 

14077- 

Motoro'a 

MC14077BA 


210-38 


Sil-com* 

DG142A 

312-56 



L144C 

★ 

982 

14032 

Motorola 

MC14032BA. 

204-25 



MC14077BC 


210 -99 



DG142B 

312-6* 





56? -45 



MC14032BC 

204 -26 

. 14078 

Motorola 

MC14078BA 


210-172 


Toshiba 

TMM- 42 

IOC .24 





592-20 

14034 

Motorola 

MC14034B 

1027-107 



MC14078BC 


210-173 

1420 

Motorola 

MC1420 

587-8 


Siltromcs 

SL144 


567 -46 



MCM034BA 

214-93 

1408 

AMD 

SSS/4O0A-6 


320 - • * 


SGS 

TDA1420 

547-79 



SL144C 


592-19 



MC140348C 

214-94 



SSS1408A7 


320 -35 

1421 

Teiedyne ? 

1421 

586-44 

1440 

Motorola 

MCI 440 


347-2 




1027-104 



SSS1408A-8 


320-51 



1421-01 

586-40 




H 

118-17 

14035 

Motorola 

MC14035BA 

213-165 



1 408-6 


320-13 



1421-02 

586-38 


Siemens 

TBA1440 


561 -200 




1026-84 



1408-7 


320 -37 



1421-24 

586 -45 


Signetics 

TSAI 440 


546 -*97 



MC14035BC 

213-166 



1408-8 


320-57 



1.421-25 

586-39 





561 -203 




1026-74 


Lambda 

LAS1408 


602-120 

1422 

Motorola 

MCI 422 

600-33 

14406 

Signet'cs 

T8A14406 


56’ -205 

14036 

Motorola 

MC14G38BA 

204 -33 


Motorola 

MCI 408 

1 

125-15 


T., £ P 

1422 0 * 

586 41 

V4408 


MCI 4408 


2 ’ 5 in*? 



MC140388E 

204 -34 




f 

1 25 * 1 6 

1424 

A M ! 

S1424A 

562-47 





598 -69 

1404 

AMD 

1404A 

H 143-9 




f 

133 8 



S1424C 

562-49 

14409 

Motorola 

MCI 4409 


£1 6 -1 Afi 



1 404AC 

1024-106 



MCI 408-7 


320 -39 


Intersil 

ICM1424 

562 -71 





598 -70 



1 404AM 

1 024 - 1 G7 



MCI 408-8 


320 -83 


Drcrryne P 

1424 

588 -6 

1441 

Motorola 

MCI 441 

H 

1 re ■ 1 e 


Intel 

1404A 

1024-109 



r MC" 408A-6 . 


320-15 

1426 

T ?!edyne 3 

1425 

572 -40 


Siemens 

T 8 A’ 44’ 


561 -201 


National 

MM1404A 

1 024 -110 


Natrona* 

LM 1 406-6 


320 - i 7 



1425-01 

566 *38 


SiQn6tiC3 

TB.A1441 


501 -204 


Nortec 

1 404 A 

1024-112 



LM 1 408-7 


320-41 




571 -30 

14410 

Motorola 

MCI 4410 


215-157 


Piessey- 

SP1404 

346 -44 



t. Ml 408-8 


320 -69 



1425-02 

"566-39 





598 - 1 99 


Signetics 

1404A 

1024-113 


PMI 

SSS1408A 

* 

913 




57 1 -31 

14411 

Motorola 

MCI 4411 


215-6! 


Sprague 

UCN-1404 

213-91 



SSS1408A-6 

if 

919 

1426 

; eiedyne k 

1426 

572 -44 





349 -1 1 4 


Synertek 

SV1404A 

1024-114 





320-12 



1426-01 

571 -34 

14412 

Motorola 

MCI 441 2 


215-152 



SY1404AR 

1025-2 



SSS1408A-7 

* 

919 



1426-02 

571 -42 





599 -20 



SY1404B 

10^4 - G 5 





320-36 



1426-03 

671 -4i 

I 44 IS 

Motorola 

MCl 44 16 


216-169 



SY1404BR 

1024-96 



SSS1408A-8 

* 

919 

1427 

AMI 

S1427A 

556-122 



MCI 441 5E 


215-170 

14040 

Motorola 

MCI 4040 

1 123-1 





320-53 




562-49 

14419 

Moto'oia 

MCI 441 9 


215-159 



MC14G408A 

205-123 


3«>W1.CS 

MCI 403-6 


320 -18 

143 

imersii 

L/ivSl 43 

309 109 





329-10 



MC14040BC 

206-124 



MCl 409-7 


320 -42 


National 

LM143 

66 b - 1 94 





698-1 t>./ 

14042 

Motorola 

MCl4042BA 

211 -144 



MCI 408-6 


320 -7 1 




H '*5-13 




$ 

14’ -16 



MCI 404 /BC 

21 1 -145 

14081 

Moviola 

MCl 4031 A 


209 -56 


Si conn 

DGl 43A 

303-112 

14422 

Motorola 

MCI 4422 


215-155 

14U43 

MOiGfOd 

MC 1 46435A 

2 1 i -162 



MC 5 406 1 EA 


203 -b8 



DG143S 

310-3 





560 10". 



MC14043SC 

211 -183 



MCI 408 ’BC 


209 -5S 

1430 

Motorola 

MCI 430 

586 -26 

14433 

Motorola 

MCI 4433 


319-22 

14044 

Motorola 

MC14044BA 

21 1 -163 



MCI 408’ C 


209 57 




fl ’14-8 




f 

125-1 7 



MC14044SC 

21 1 -164 

■4082 

Motorola 

MC 1 40823 A 


209 -22 


Tsieoyne P 

1430 

564 134 




f 

’44-5 

14046 

Motorola 

MC14046BA 

215-14 



MC14082BC 


209 -23 




565 -28 

14435 

Motorola 

MCI 4435 


215-89 




596 -57 

1 4093 

Motorola 

MC 1 40938 

f 

110-13 




568 -24 





3 1 9 -60 



MC14Q468C 

215-15 



MC ’-4 0933 A 


215-139 




573 -54 




f 

1 29 -9 



yo*40463M 

596 -58 



MC14093PO 


p-i g - 14 A 

14305 

Kin C forrcinra 

U PC 14305 

60 1 -96 




<1 

129-10 

14049 

Motorola 

MC14049BA 

204-186 

14094 

Motorola 

MC14094BA 


214-106 

14303 

America 

uPC 14308 

602-106 



MCI 4435E 


21 6-90 



MC14049BC 

204-187 



MC14094BC 


214-107 

1431 

Motorola 

MCI 431 

587-7 





319-61 

1405 

AMD 

1 405 A 

f 143-9 

14099 

Motorola 

MC14099BA 


211 -120 




H 114-8 

1444 

Motorola 

MCl 444 


■348-33 


Intel 

1405A 

1024 -62 



MC14099BC 


211-121 

14312 

NEC America jiPCl43l2 

603 -75 

14440 

Motorola 

MCI 4440 


556-144 


lambda 

LAS 1405 

601-1 20 

141 

jnter?if 

OG’41 A 


307 -58 

14315 

NFC America 

uPCi43(s 

604 -27 





562 -84 


Motorola 

MC1405 

319-58 



DG1418 


307 -72 

14318 

NEC America 

fiPC!43l6 

604-87 

1445 

Motorola 

MCI 445 


546-14 




f 129-9 


NEC America 

^PC141 


609 -24 

14324 

NEC. America uPCi 4324 

605 -42 





1’9-2 




f 129-10 


SGS 

Ml 41 

1024 -50 

1433 

Motorola 

MCI 433 

584-50 




H 

119-3 




11 149-14 


Siiiconix 

DG141A 4 


307-63 




H 114 -e 

irf450 

Motorola 

MCI 4450 


213-93 


Sanyo 

LB 1405 

326-184 



DG1418 


307 -74 




| 114-11 





502 -40 




613-126 

1410. 

Cermetek 

CHI 410 


61 4 -72 


T t ;!ed/!>3 r 

1 433 

588-13 

- 4451 

Motorola 

MC14451 


213-82 

14050 

Motorola 

MC14050BA 

204-114 


Lambda 

LAS1410 


603 -20 

1434 

Teiedyne P 

1434 

586-37 





562-41 



MC14050BC 

204-115 


Motorola 

MC1410 


5-16-43 

1435 

Motorola 

MCI 435 

590-34 

14452 

Motorola 

MCI 4452 


213-135 

14051 

Motorola 

MC 14051 BA 

3 i 4 -10 1 


SGS 

TDA1410 


547 -76 




H 114-3 

1446C 

Motorola 

MCI 4460 


555 201 



MC 1 405 1 GC 

314 -102 

.141 1 

Cermetek 

CHI 41 1 


614 73 


T ffjcdvne p 

14.35 

a 6 “41 

14461 

Motorola 

MCI 446’ 


569 *3i 

14052 

Motorola 

MC14052SA 

314-45 


Motorola 

MCI 41 1 


346-104 




568 -2 

14462 

Motorola 

MCI 4462 


559 -32 



MC14052BC 

914 -46 





54R-53 




582-5 

14470 

- Motorola 

MCI 4470 


562-85 

1 4053 

Motorola 

MC14053BA 

310-109 

1412 

Lambda 

I..AS1412 


603 -92 

1436 

Motorola 

MCI 436 

565-112 

14479 

Motorola 

MCI 4479 


562-86 



MC14053BC 

310-110 


Motorola 

MCl 41 2 


346-120 




565 -52 

14480 

Motorola 

MCI 448b 


562 -87 

1406 

AMD 

1406 

1 024 -22 





548 -34 



MC 1*4360 

5C5 - 1 22 

1 443 1 

Motorola 

MCI 4481 


562 88 


Hitachi 

HA1406 

555-119 

1.413 

Motorola 

MCI 41 3 


346-72 




586-31 

14482 

Motorola 

MCC14482 


562 -89 


Lambda 

LAS 1406 

602 -57 





548 bb 


billon u 


-114 

14483 

Motorola 

n/iCf4463 


ooZ -90 


Motorola 

MCI 406 

320-21 

1414 

Motorola 

MCI 41 a 


551 -52 




585 -54 

14490 

Motorola 

MCI 4490 


215-28 




H 133-8 




4} 

1 20 1 2 



SG1436C 

665-124 



MC 1 4490E 


215:29 


Piessey 

SP1406 

346 -45 

; 

National 



551 -51 




586-32 

145 

Intersil 

QQ4 


312-29 

14066 

Motorola 

■MC 1 40668A 

308 -65 


Ravti-^.-,,- 

RC1414 


i -53 


Motorola 

MCI 437 

591 47 


National 

mum 45 


1 3 a 3 



MC14066BC 

308 -66 

1415 

Lambda 

LAS1415 


604 -46 


Raytheon 

RC1437 

59 1 -46 


Siiiconix 

DGl 45 A 


312-32 

14068 

Motorola 

MC1406U8A 

209-81 

1416 

Motor oid 

MC 1 4 1 6 



1 438 

Motorola 

‘JQ 1430 

545 -34 



DG145B 


312 38 


* 

MC14Q66BC 

209-82 





548-7 

1 439 

Motorola 

MCI 439 

684 -27 


• diO>u> ikeo 

UAA145 


615-80 



f indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device, 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

145K5.0 

National 

LM145K5.0 

606-3 

14537 

Motorola 

MCM14537 

212-78 

1458 

Motorola 

MC1458S 

591 -28 

148 

National 

LM148 

593-16 

145K5.2 

National 

IM145K5.2 

606-37 



MCM14537A 

1013-11 


National 

LM1458 

564 -50 


PMI 

LM148 

* 864 

14500 

Motorola 

MC14500B 

215-8 



MCM14537C 

1013-16 




590-59 


Raytheon 

LM148 

593-17 




1513-15 

14538 

Motorola 

MC14538B 

f 102-11 


NEC America >uPCl 458 

564 -51 


SGS 

LI 48 

583-2 

14501 

Motorola 

MC14501A 

211-104 



MC14538BA 

213-55 




591 -2 

1480 

National 

SMI 480 

11 142-2 



MCI 4501 C 

211-105 



MC14538BC 

213-56 


PMI 

PM 1458 

* 844 

1482 

Western 

PT1482B 

349-22 

14502 

Motorola 

MC14502BA 

205-42 

14539 

Motorola . 

MC14539BA 

212-189 




564 -53 



PT1482B-01 

349-25 



MC14502BG 

205-43 



MC14539BC 

212-190 




591 -4 

1486 

Motorola > 

MCC1486 

326-95 

14503 

Motorola 

MC14503BA 

204-146 

1454 

Motorola 

MCI 454 

554-147 



SSS1458 

* 844 

1487 

Motorola 

MCC1487 

326-96 



MC14503BC 

204-147 

14541 

Motorola 

MCI 4541 BA 

213-71 




564 -54 

1488 

AMD 

1488 

331-44 

14505 

Motorola 

MCM14505A 

212-55 




215-163 




589 -44 


Exar 

XR1488 

331^45 



MCM14505BA 

1011 -93 




600-66 


Raytheon 

RC1458 

564 -56 


Fairchild 

jxA1488 

331 -46 



MCM14505BC 

1011 -94 



MC14541BC 

213-72 




591 -8 


Harris 

HD1488 

331-47 



MCM14505C 

212-56 




215-164' 


RCA 

CA1458 

564-55 


ITT 

ITT 1 488 

331-48 

14506 

Motorola 

MC14506BA 

210-37 




600-69 




591 -6 


Motorola 

MC1488 

331 -49 



MC14506BC 

210-38 

14543 

Motorola 

MCI 4543 

f 109-11 


Signetics 

MCI 458 

564 -57 


National 

DS1488 

331 -50 

14508 

Motorola 

MC14508BA 

212-5 

N ' 


MC14543BA 

208-52 




591 -1 1 




1 106-5 



MC14508BC 

212-6 




325 -200 



SA1458 

591 -12 


Raytheon 

RC1488 

331 -51 

1451 

Hitachi 

HA1451 

555-161 




326-4 



TDA1458 

590-20 


Signetics 

MCI 488 

331 -52 

14510 

Motorola 

MC14510BA 

206-160 



MC14543BC 

208-53 


Silicon G 

SGI 458 

564-58 




1 129-3 



MC14510BC 

206-161 




325-201 




591 -14 


Silicon G 

SGI 488 

331 -53 

145104 

Motorola 

MCI 451 04 

596-90 




326-5 


Tl 

MCI 458 

564-59 


Tl 

MCI 488 

331 -54 

145106 

Motorola 

MC145106 

596-91 

14549 

Motorola 

MC14549BA 

215-86 




591-16 

1489 

AMD 

1489 

335-44 

145107 

Motorola 

MC145107 

596-92 



MC14549BC 

215-87 

14580 

Motorola 

MC14580BA 

212-32 



1489A 

335-54 

145109 

Motorola 

MC145109 

596-93 

1455 

Motorola 

MCI 455 

600-11 




1010-94 


Exar 

XR1489A 

335-55 

14511 

Motorola 

MCI 4511 

H 109-11 

14552 

Motorola 

MCM 14552 

212-87 



MC14580BC 

212-33 


Fairchild 

jiA1489 

335-45 



MC14511BA 

208-28 



MCMl 4552A 

1011-98 




1010-95 



fiA1489A 

335-56 




325-179 



MCM14552C 

1011-99 

14581 

Motorola 

MCI 4581 BA 

204-43 


Harris 

HD1489 

335-46 


/ 

MC1451 1BC 

208-29 

14553 

Motorola 

MC14553BA 

207-25 



MC14581BC 

204 -44 



HD1489A 

335-58 




325-182 



MC14553BC 

207 -26 

14582 

Motorola 

MC14582BA 

204 -53 


ITT 

ITT1489 

335-47 

145112 

Motorola 

MC145112 

596 -94 

14554 

Motorola 

MC14554BA 

204-2 



MC14582BC 

204 -54 



ITT1489A 

335-57 

14512 

Motorola 

MCI 451 2A 

213-9 



MC14554BC 

204 -3 

14583 

Motorola 

MC14583B 

f 110-13 


Motorola 

MCI 489 

335-48 



MC14512C 

213-10 

14555 

Motorola 

MC14555BA 

207-191 



MC14583BA 

215-110 



MC1489A 

335-59 

14513 

Motorola 

MC14513BA 

208-30 



MC14555BC 

207-192 



MC14583BC 

215-111 


National 

DS1489 

335-49 




325-180 

14556 

Motorola 

MC14556BA 

208-9 

14584,- 

Motorola 

MC14584B 

f 110-13 




1 106-5 



MC14513BC 

208-31 



MC14556BC 

208-10 



MC14584BA 

215-120 



DS1489A 

335-60 




325-181 

14557 

Motorola 

MC14557B 

1028-69 



MC14584BC 

215-121 


Raytheon 

RC1489 

335-50 

14514 

Motorola 

MC14514BA 

207-161 



MC14557BA 

214-164 

14585 

Motorola 

MC14585BA 

204 -64 



RC1489A 

335-61 



MC14514BC 

207-162 




1028-67 - 



MC14585BC 

204 -65 


Signetics 

MCI 489 

335-51 

14515 

Motorola 

MCI 451 5B A 

207 -1 77 



MC14557BC 

214-165 

14597 

Motorola 

MC14597B 

1513-17 




% 129-3 



MC14515BC 

207-178 

14558 

' Motorola 

MC14558BA 

207-150 



MC14597BA 

211-137 



MC1489A 

335-62 

14516 

Motorola 

MC14516BA 

206 38 



' MCI 45583C ’ 

207.-1?! 



MC14537BC' 

' 211 -'38 


Silicon 'G 

SGI 489 •' 

335-52 



MC14516BC 

206-39 

14559 

Motorola 

MCI 4 559 

1 125-16 

14598 

Motorola 

MC14598B 

1513-18 



SG1489A 

335-63 

14517 

Motorola 

MC14517BA 

' 214-149 



MC14559BA 

215-81 



MC14598BA 

211-130 


Tl 

MC1489A 

335-64 




1028-73 



MC14559BC 

215-82’ 



MC14598BC 

211-131 

149 

AMD 

LM149 

593-18 



MC14517BC 

214-150 

1456 

Motorola 

MC1456 

585 -50 

14599 

' Motorola 

MC14599B 

1513-19 


Intersil 

LM149 

593-19 




1028-72 




f 114-13 



MC14599BA 

211 -134 


National 

LM149 

593-20 

14518 

Motorola 

MC14518BA . 

206-114 




H 125-12 



MC14599BC 

211-135 


Raytheon 

LM149 

593 -21 



MC14518BC 

206-115 



MC1456C 

586 -33 

146 

AMI 

Si 46 

1008 -25 

1494 

Motorola 

MCI 494 

613-175 

14519 

Motorola 

MC14519BA 

210-12 


Signetics • 

MC1456 

585 -53 


Exar 

XR146 

567-48 

1495 

Motorola 

MC1495 

613-177 




212-178 


Silicon G 

SGI 456 

585-51 




580-19 




f 130-16 



MC14519BC 

210-13 



SG1456C 

586-34 




593-9 


Plessey 

SL1495 

613-179 




212-179 

14560 

Motorola 

MC14560 

1 101 -10 


Intersil 

DG146A 

309-53 


Silicon G 

SGI 495 

613-185 

1452 

Hitachi 

HA1452 

555-162 



MC14560BA 

204 -76 



DG146B 

309 -66 

1496 

Motorola 

MCI 496 

612-99 

14520 

Motorola 

MC14520BA 

206-14 



MC14560BC 

204 -77 


National 

LM146 

* 766 




1 130-6 



MC14520BC 

206-15 

14561 

Motorola 

MC14561 

101 -10 




567 -53 


National 

LM1496 

612-103 

14521 

Motorola 

MCI 4521 BA 

213 -.139 



MCI 4561 BA 

204 -80 




593-10 




1 131-15 



MC14521BC 

213-140 



MC14561BC 

204-81 , 


Siliconix 

DG146A 

309 -56 


Plessey 

SL1496 

612-110 

14522 

Motorola 

MC14522BA 

206-183 

14562 

Motorola 

MC14562B 

1029 -28 



DG146B 

309-68 


Signetics 

MCI 496 

612-116 



MC14522BC 

206-184 



MC14562BA 

214-153 

1463 

Motorola 

MCI 463 

f 133-10 




1 129-3 

14524 

Motorola 

MCM14524 

212-158 



MC14562BC 

214-154 



MC1463G 

610-50 


Silicon G 

SGI 496 

612-121 



MCM14524A 

1020 -65 

14566 

Motorola 

MC14566BA 

207-101 



MC1463R 

610-51 

1498 

Panasonic 

MN1498 

1506-35 



MCM14524C 

1020 -66 



MC14566BC 

207-102 




610-52 




H 151 -8 

14526 

Motorola 

MC14526BA 

206-61 

14568 

Motorola 

MCI 4568 BA 

207-122 

1466 

Motorola 

MCI 466 

610-31 

1499 

Panasonic 

MN1499 

1506-37 



MC14526BC 

206-62 




215-92 




11 133-8 




H 151-8 

14527 

Motorola 

MC14527BA 

215-45 




596-37 




f 133-10 

15 

Burr-Brown 

fiAFl5 

612-11 



MC14527BC 

215-46 



MC14568BC 

207-123 

1468 

Motorola 

MCI 468 

608-51 



jiAF15H 

612-12 

14528 

Motorola 

MC14528BA 

213-53 




215-93 




11 133-10 


IPI 

IPL15 

613-143 



MC14528BC 

213-54 




596-38 



MC1468L 

610-82 


Lambda 

LAS15CB 

603-98 

14529 

Motorola 

MC145298A 

314-37 

14569 

Motorola 

MC14569BA 

207 -79 



MC1468R 

610-87 



LAS15U 

609-43 




314-93 



MC14569BC 

207-80 


Silicon G 

SGI 468 

608-59 


PMI 

OP-15 

* 871 



MC14529BC 

314-36 

14572 

Motorola 

MC14572 

f 123-1 



SGI 468 J 

610-84 




564-77 




314-94 



MC14572A 

211 -108 



SG1468T 

610-88 




| 116-18 

14530 

Motorola 

MC14530BA 

211-111 



MC14572C 

211-109 

1469 

Motorola 

MCI 469 • 

11 133-10 



OP-15A 

* 871 



MC14530BC 

211 -112 

1458 

AMD 

1458 

564 -46 



MC1469G 

609-48 




570-21 

14531 

Motorola 

MCI 4531 BA 

216-103 




590-51 



MC1469R 

609 -49 



OP-15B 

* 871 



MC14531BC 

215-104 


Exar 

XR1458 

564 -47 

147 

SGS 

M147 

558-150 




571 -47 

14532 

Motorola 

MC14532BA 

215-33 




590-53 

1471 

Motorola 

MC1471 

■ 344-140 



OP-15C 

* 871 



MC14532BC 

215-34 


Fairchild 

juA1458 

564 -48 

1472 

Motorola 

MCI 472 

345 -42 




576-27 

14534 

Motorola 

MC14534 

f 105-1 



fiA1458C 

590-55 


Western 

PT1472B 

349-14 



OP-15E 

* 871 



MC14534BA 

207-56 



jjA1458CC 

591 -52 



P.T 1 472B-01 

349.-16 




570-22 



MC14534BC 

207-57 


Motorola 

MCI 458 

564 -49 

1473 

Motorola 

MCI 473 

345-138 



OP-15F 

* 871 

14536 

Motorola 

MC14536BA 

213-142 




590-56 

1479 

Motorola 

MCI 479 

346 -4 




571 -48 




215-161 




f 132-6 

148 

AMD 

LM148 

593-13 



OP-15G 

* 871 



MC14536BC 

213-143 



MC1458C 

591 -53 


Fairchild 

M A148 

593-14 




576-28 




215-162 



MC1458N 

591 -27 


Intersil 

LM148 

593-15 

150 

National 

AF150 

612-26 


Arranged alphanumerically from left to right. 
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Number 

Source 

Device 

Page-Line 

Number 

Source 

Device 

Page-Line 

Bast? 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-line 

150 

National 

LM150 

* 814 

1531 

Motorola 

MCI 531 


585 -58 

1558 

AMD 

1558 

590-5 

158 

National 

LM158 

567 -83 




609-53 




H 

114-8 


Exar 

XR1558 

590-6 




589-46 


SGS 

LI 50 

598 29 

1 532 

SiMCor G 

SGI 532 


6 “ 0 23 



f\ •* CC.014 

ESC -8 




% 1 1 5 - ", 2 

1500 

AMD 

1500C 

552-16 

1533 

Motorola 

MCI 533 


581 -47 


Motorola 

MCI 558 

590-10 



LM158A 

567 -86 



1500L 

551 -2! 




11 

114-8 



MC1558N 

590-26 




588 -46 



1500M 

551 -20 




11 

114-11 



MC1558S 

590-33 


SGS 

HI 58 

221 -60 


EA 

EA1500A 

1008-1 

1535 

Motorola 

MCI 535 


589-33 


National 

LM155S 

590-12 




327-5 



EA1500A-1 

1008 -4 




V 

114-9 


PMI 

PMI 558 

* 844 


Signetics 

LM158 

567 -89 

i.= 

Sanyo 

LB1500 . 

559-147 

1536 

Motorola 

MCl 536 


565-101 




590-14 




589 -50 

1501 

AMD 

1501 C 

591 -41 





579-36 



SSS1558 

* 844 


T! 

LM158 

567-95 



1501 L 

589-3 


Silicon G 

SGI 536 


565-107 




589-45 




589 -53 



1 501 M 

589,4 





579-37 


Raytheon 

RM1558 

590-18 

159 

NEC America jxPCI 59A 

586-17 


Sanyo 

LB1501 

559-148 

1537 

Motorola 

MCI 537 


590 -27 


RCA 

CA1558 

590-16 


SGS 

Li 59 

547-145 


Silicon G 

SGI 501 

610-91 

1538 

Motorola 

MCI 538 


545-35 


Signetlcs 

MC1558 

590-19 

1590 

Motorola 

MCI 590 

545 -47 




f 134-17 

15380 

Rock, west 

1 5380 

1505-79 


Silicon G 

SGi 558 

590-23 




546-48 



SG1501A 

668 -64 

1539 

Motorola 

MCI 539 


577 -23 


Ti 

MCl 558 

590-25 



MC1590G 

H 118-3 

1502 

Silicon G 

SGI 502 

610-96 




<i 

1 14-1C 

1.56 

AMD 

LF156 

578 -38 

1594 

Motorola 

MCI 594 

613-176 

' 

Western 

FR1502E 

1001 -73 




11 

114-12 



LF156A 

573-14' 

1595 

Motorola 

MCI 595 

613-178 



FR1502E-01 

1001 -71 

154 

intersif 

DGi54A 


31 1 -89 


Fairchiia 

jiAFl 56 

578-40* 




H 130-16 



FR1502E-02 

1001 -70 



DG154B 


311-116 



fiAF156A 

573-16 


Piessey 

SL1595 

613-180 

1503 

Motorola 

MCI 503 

614-117 


NEC America piPCI 54 


572-20 


inters*! 

LF156 

578-42 


Silicon G 

SGI 595 

613-186 

1505 

Lambda 

LAS1505 

601 -90 



p.PCl 54A 


576-9 



LF156A 

573-18 

1596 

Motorola 

MCI 596 

612-100 


1 Motorola 

MCI 505 

319-59 


Silicon^ 

DG154A 


311-92 


Motorola 

IF 156 

578 -44 




f 130-6 


Rockwell 

CRC1505 

1024-12 



DG154B 


311 -118 



LF156A 

573 -20 


National 

LM1 596 

612-104 

1506 

AMD 

1506 

1024 -24 

1540 

Motorola 

MCI 540 

H 

118-17 


National 

LFT156 

* 800 




11 131-15 


Lambda 

LAS1506 

602 -34 

1541 

Motorola 

MCI 541 

f 

118-18 




570-19 


Piessey 

SL1596 

612-111 


Motorola 

MCI 506 

320-22 


RCA 

CA.1541 


347 -5 



LF156 

* 786 


Signetics 

MCI 596 

614? -1 17 

1507 

AMD 

1507 

1024-25 

1544' 

Motorola 

MCI 544 


348 -34 




578 -47 


Silicon G 

SGI 596 

612-122 


Motorola 

MCI 507 

612-60 

1545 

Motorola 

MCI 545 


546-15 



LF156A 

* 786 

16 

Burr-Brown 

MPC-16S 

315-113 

1508 

. AMD 

SSS1S08-9 

320-52 




n 

1 IQ .0 




573 -22 


□atel 

DAC-HP16S 

* 391 



1508-8 

320-58 




f 

119-3 


NEC America 

HPC156A 

583 -37 




. 324-69 


Lambda 

LAS1508 . 

602-99 

1546 

Motorola “ 

MCI 546 

H 109-9 


PMI 

PM 156 

* 877 



DAC-HP16BMC 

* 391 


Motorola 

MCI 508 

"f 125-15 

155 

AMD 

LF155 


564-66 




578-50 



DAC-HP16BMM 

* 391 



MCI 508-8 

320-66 





578 -17 



PM158A 

* 877 



DAC-HP168MR 

* 391 


■ National 

LM 1508-8 

320-70 



LF155A 


572-47 




573 -24 



DAC-HP16D 

* 391 


PMI 

SSS1508A 

* 919 


Faircn.ld 

M AF155 


564 -67 


Raytheon 

LF156 

578 -52 




324 -54 



SSS1508A-6 

* 919 





578-19 



LF156A 

573 -26 



DAC-HP16DWC 

* 391 



SSS1508A-7 

* 919 



.;iAF155A 


572 -49 


SGS 

Hi 56 ■ 

221 -28 



0AC-HP16QMM 

* 391 



SSS1508A-8 

* 919 


Intersil 

LF155 


564 -68 


Signetics 

LF156 

578-54 




324 -55 




320 -54 





573-21 



LF156A 

573 -28 



DAC-HP160MR 

* 391 


Signetics 

MCI 508-6 

320-72 



LF155A 


572 -51 


Tl 

LF156 

578-57 



HDAS-16M 

* 382 

151 

Intersil 

DG151A 

307-68 


Motorola 

LF155 


564 -69 



LF156A 

573-30 




31,8-51 



DG15iR 

307-76 





570 -23 

1561 

Motorola 

MC1561G 

609-90 




612-180 


National 

AF151 

612-27 



LF1 55A 


573 -2 



MClBeiR 

609-95 



HDAS-16MC 

* 382 


NEC America uPC151 

583-9 


National 

LFT155 

■k 

800 

1563 

Motorola 

MCI 563 

1 133-10 



HDAS-16MM 

* 382 


Siiicornx 

DG151A 

307-71 





570-17 



MC1563G 

610-56 



HDAS-16MR 

* 382 



DG 1 5 1 6 

307-77 



LFibS 

' * 

/ 6 b 



MClobdH 

610-S/ 


PftirchUd 

H6K 

*■1110 

1510 

Lambda 

LAS1510 

603-13 





564 -76 

1566 

Motorola 

MCI 566 

610-32 



F16K-2DC 

*1110 


Motorola 

MC1510 

546-44 





578 -26 




H 133-10 



F16K-3DC 

*1110 

1511 

Silicon G 

SG1511 

610 54 



LF155A 

* 

786 

1588 

Motorola 

MCI 563 

6 C 8 -52 



F16K-4DC 

*1110 

1512 

Lambda 

LAS1512 

603 -68 





573-6 




11 133-10 



F16K-5DC 

*1110 

1514. 

Motorola 

MCI 514 

551 -11 


Panasonic 

AN' 55 


605 -66 



MC1568L 

610-83 


ipi 

IPL16 

613-136 




f 109-9 





608 25 



MC1568R 

6 .10-86 


National 

tMP-16 

*1656 




1 120-12 


PMI 

PM155 

* 

871 


Silicon G 

SGI 568 

608 -60 




1504 -62 


National 

LM1514 

551 -9 





564 -78 



SGi 568 J 

610-85 




f 144-18 


Raytheon 

RM1514 

551 -12 





578 29 



SG1568T 

610-89 




? 145-1 

1515 

Lambda 

LAS1515 

60^ -20 



PM155A 

* 

871 

1569 

Motorola 

MCl 569 

f 133-10 




m 145 p 


Sanyo 

LB1515 

559-149 





573 -4 



MC1569G 

609-91 




H 145-4 

1518 

Lambda 

LAS1518 

604-83 


Raytheon 

,LF1 55 


564 -79 



MC1569R 

609 -96 




11 145-5 

152 

intersii 

DG152A 

307 -96 





6/0-31 

15/ 

AMD 

LF157 

5/8 -59 




f 146-4 


National 

LF152 

545-103 



LF155A 


573-8 



LF157A 

573-32 




146-20 




586-43 


Sianetics 

LF155 


564 -30 


Fairchild 

uAF157 

578-61 




« 147-1 


NEC America ^PC152A 

588 -20 





5 / 5 * 3 



uAFl 57A 

573-34 




H 147-5 


Silicons 

DG152A 

307 -99 



LF1S5A 


573-10 


Intersil 

LF157 

578 -63 




U 147-6 



DG152B 

308-15 


Tl 

LF155 


564 -81 



LF157A 

573 -36 




It 147-7 

1520 

Lambda 

LAS1520 

604-114 





578 -36 


Motorola 

LF157 

579-3 




H 149-20 


Motorola 

MCI 520 

586 -28 



LF155A 


573-12 



LF157A 

573-38 




H 150-3 

1521 

Piessey 

SL1521 

546-135 

1550 

Motorola 

MCI 550 


546-45 


National 

LF157 

* 786 




It 150-5 




H 118-10 


Piessey 

SL1550 


546-72 




579 -6 




11 150-6 

1522 

Plessey 

SL1522 

546-138 

1552 

Motorola 

MCI 552 


546 -46 



LF157A 

* 786 




H 150-7 

1523 

Piessey 

SL1 S23 

546-139 



MC * 552 vj 

1i 

113-1 




573-40 




1i 150-17 

1524 

Exar 

XR1524 

611 ~2 

1553 

Motorola 

MCI 553 


546 -4? 


NEC America 

yiPCI £7 

' £84 1 5 



IMP-16A/521 

1504-63 


Lambda 

LAS 1524 

605 -35 



MC1553G 

f 

119-1 


PMI 

PM 157 

. 882 



SMP-16A/5?? 

1 504 -64 


National 

LN1524 

611-11 

1554 

Motorola 

MCI 554 


554-148 




579-9 



IMP-16A/523 

1504-65 

. , ' 

Silicon G 

SGI 524 

61 1 -i 7 




1! 

117-11 



PM 157 A 

* 882 



IMP-16A/524 

1504-66 




H 130 -.7 

1555 

Motorola 

MCI 555 


600-12 




573-42 



IMP-16C 

11 150-1 


































11 ' :JU -<= 


Tl 

SGI 524 

61 1 -20 

1556 

Motorola 

MCI 556 


574-27 



LF157A 

573 -44 




f 150-4 

ib 2 » 

tamrxia 

LASl 528 

hOb 





hi f -yy 


SUS 

Hit)/ 

221 -3b 



IMP 16 

1524 -1 

153 

Intersil 

DG153A 

311-67 



1 

H 

114-13 


Signetics 

LF157 

579-13 



IPC-16A/500 

1505-13 



DG i 538 

31 1 -73 


Raytheon 

RC 1 556 


535 49 



LF157A 

573 -46 



IPC- 1 6 A/ 504 

1 505 -3 1 


NEC America pPClSSA 

580-17 



RCl 555 A 


-560-2 


Tl - 

LF157 

573-16 



IPC-16A/506 

1505-29 


Siliccnix 

DG153A 

on 



R Ml 555 


577 32 



LF 1 57 A 

572 -45 



IPC-15A/52S 

*1656 



DG153B 

31 1 -75 



RM1556A 


574 -28 

158 

Micro Comp 

MCC158 

559 -28 




1505-14 

1530 

Motorola 

MCI 530 

581 -56 



MCI 556 


577 -34 


Motorola 

LM 1 58 

567 -80 



IPC-16A/520D 

*1656 




f 114-8 


Silicon G 

SG1556 


577-35 




589 -47 



IPC16 

1525-2 


1 indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 
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PART NUMBER IND 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

16 

NEC America ^PC 1 6 

561 -64 

1606 

ITT 

TDD 1606 

602-12 

1648 ' 

National 

DS1648 

344 -53 

1688 

Motorola 

MCI 688 

220-81 


PMI 

MUX-16 

* 959 


National 

DS1606 

* 505 


Plessey 

SP1648 

597-13 


National 

DS1688 

334 -41 




* 961 




348-20 



SP16483 

220-103 

1689 

National 

DS1689 

338 -62 



MUX-16A 

* 959 

1A07 

National 

n<51fin7 

sn*; 

IfidQ 

Natinnal 

n§1RdQ 

^ 51 0 

1 AQfl 

Mntnrnto 

aqh 

oon ao 




* 961 




348-21 




344-59 




258-155 




316-8 

1608 

ITT 

TDD1608 

602-125 

165 

SGS 

LI 65 

555 -37 


National 

DS1690 

339-2 



MUX-1 6AQ 

* 959 


National 

DS1608 

* 505 

1650 

Gl 

PIC1650 

1506-42 


Piessey 

SP1690B 

220-47 




* 961 




348 -22 




1518-1 




258-1 56 



MUX-16B 

* 959 

161 

Intersil 

DG161A 

309 -62 


Motorola 

MC1650 

220-94 

1692 

Motorola 

MCI 692 

220-99 




316-11 


National 

LM161 

549 -52 




It 108-3 




fl 108-3 



MUX-16BQ 

* 959 




H 12Q-16 


Plessey 

SP1650B 

220-96 


Plessey 

SP1692B 

220-100 



MUX-1 6E 

* 959 


Siliconix 

DG161A 

309-65 

1651 

Motorola" 

MC1651 

220-95 

1694 

Motorola 

MCI 694 

220-92 l 




316-9 



DG161B 

309-70 


Plessey 

SP1651B 

220-97 




1026-69 



MUX-16EQ 

* 959 



L161 

* 984 


Western 

CPI 651 

1506-53 

1696 

Plessey 

SL1696 

612-124 



MUX-1 6F 

* 959 




552-50 



MP1651 

1506-56 

1697 

Motorola 

MCI 697 

220-25 



MUX-16FQ 

* 959 




11 120-15 

1654 

Motorola 

MC1654 

220-19 




258-172 



MUX-1 6F 

316-12 

1610 

Gl 

CP-1610 

1506-41 

1658 

Motorola 

MCI 658 

220-89 

1699 

Motorola 

MCI 699 

220-23 



OP-16 

* 877 


ITT 

TDD1610 

603 -1 1 




597-12 




220-26 




H 116-18 


Plessey 

SL1610C 

546-73 




1 131-10 




258-173 



OP-16A 

* 877 

1611 

National 

DS1611 

344-145 


Plessey 

SP1658 

220-90 

17 

IPI 

IPL17 

613-144 




570-23 


Plessey 

SL1611C 

546-74 




597-14 


PMI 

OP-17 

* 882 



OP-16B 

* 877 

1612 

ITT 

TDD1612 

603 -39 

1660 

AMD 

1660 

583 -54 




11 116-18 




571 -49 


National 

DS1612 

345-47 


Motorola 

MCI 660 

220-73 



OP-17A 

* 882 



OP-16C 

* 877 


Plessey 

SL1612C 

546-75 




1 107-11 




570-27 




576-29 

1613 

National 

DS1613 

345-143 


Plessey 

SP1660B 

220-77 



OP-17B 

* 882 



OP-16E 

* 877 


Plessey 

SL1613C 

546-125 


Silicon G 

SGI 660 

583 -55 




571 -53 




570-24 

1614 

National 

DS1614 

346-9 

1661 

Motorola 

MCI 661 

1 107-11 



OP-17C 

* 882 



OP-16F 

* 877 

16147 

National 

DS16147 

* 510 


Plessey 

SP1661B 

220-78 




576-33 




571 -50 




343-178 


Western 

CPI 661 

1506-54 



OP-17E 

* 882 



OP-16G 

* 877 

16149 

National 

DS16149 

* 519 



MP1661 

1506-57 




570-28 




576-30 




344 -64 

1662 

Motorola 

MCI 662 

220-68 



OP-17F 

* 882 


Reticon 

RL16 

613-88 

1615 

ITT 

TDD1615 

603-114 




f 107-9 




572-4 


Trans-Data 

UMC-16 

349-98 

16177 

National 

DS16177 

* 510 




1 107-1.1 



OP-17G 

* 882 


TRW' 

MPY16AJ 

224-1 




343-180 


Plessey 

SP16623 

220-70 




576 -34 



MPY16AJM 

224 -2 

16179 

National 

DS16179 

* 519 

1663 

Motorola 

MCI 663 

fl 107-11 


Rockwell 

A17XX 

1505 49 

16F60 

Plessey 

SP16F60 

220-76 




344 -67 


Plessey 

SP1663B 

220-71 

170 

National 

LM170 

545-8 




259-193 

1618 

ITT 

TDD1618 

604 -59 

1664 

Gl 

PIC 1664 

1506-44 




554 -3 

16K2 

Fairchild 

F16K2 

*1110 

162 

t Intersil 

DG162A 

309-84 


Motorola 

MCI 664 

220-63 




fl 119-15 




1009-117 


Siliconix 

DG162A 

309 -87 




H 107-11 


Siemens 

UAA170 

319-2 

16K3 

Fairchild 

F16K3 

*1110 



DG162B 

309-113 


Plessey 

SP1664B 

220-65 




326-185 




imOell- 

1620 


SL1620C 

545-17 

1665 


■MG *665 

% 1=07 -11- 





16K4 

Fairchild 

F16K4 

*1110 

1621 

Plessey 

SL1621C 

545-13 


Plessey 

SP1665B 

220-66 


Silicon G 

SG170-05R 

605-100 




1010-24 

1622 

Plessey 

SL1622C 

545-18 

1666 

Motorola 

MCI 666 

220-49 


Siliconix 

DG170A 

311-5 

16K5 

Fairchild 

F16K5 

*1110 

1623 

Plessey 

SL1623 

fl 121 -14 


Plessey 

SP1666 

220-51 



DG170B 

311-6 




1010-29 

1624 

ITT 

TDD1624 

605 -4 

1667 

Plessey 

SP1667B 

220-52 



DG170C 

311-7 

160 

Motorola 

XC160 

258-36 

1626 

Plessey 

SL1626 

H 121-14 

1668 

Motorola 

MCI 668 

220-83 


Ti 

TL170 

260-12 


National 

LM160 

550-5 

1627 

Silicon G 

SGI 627 

346-47 


Plessey 

SP.1668 

220-85 

1700 

National 

LM1700A 

614-87 




fl 120-16 

1629 

Silicon G 

SGI 629 

316-33 

1669 

Plessey 

SP1669 

220-86 



LX1700 

1 137-11 


Signetics 

TCA160 

554-183 




346-32 

1670 

r Motorola 

MCI 670 

220-39 



LX1700D 

614-93 

1600 

Gl 

CP- 1600 

1506-40 




615-120 


National 

DS1670 

* 506 



LX1700G 

614-90 




1517-3 

163 

AMD 

DS163 

347-179 




343-71 




fl 137-14 



DAC1600 

1506-47 


Intersil 

DG163A 

312-33 


Plessey 

SP1670B 

220-42 




1 137-15 



MUX1600 

316-17 



DG163B 

312-39 

1671 

National 

DS1671 

* 513 

1701 

National 

LX1701 

fl 137-11 




1506-49 


Siemens 

SI 63 

558 -95 




343-77 

1702 

AMD 

1702A 

1004 -43 


National 

LX 1600 

f 137-11 


Siliconix 

DG1.63A 

312-36 



INS1671 

349-103 



1702A-6 

1004-58 



LX1600A 

614-86 



DG163B 

312-41 




1506-72 


Intel 

1702A 

1004-44 




f 137-13 

1630 

National 

DS1630 

295 -59 


Plessey 

SP1671B 

220-43 



1702A-2 

1004-34 



LX1600D 

614-92 


Plessey 

SL1630 

545-129 


SMC 

COM1671 

349-104 



1702A-6 

1004 -61 



LX1600G 

614-89 

1631 

National 

DS1631 

344-152 




1506-73 



1702AL 

1004-45 


Plessey 

SL1600 

fl 121 -15 


Western 

CP1631 

1506-61 


Western 

UC1671 

349-105 



1 702AL-2 

1004-35 




f 121-16 

1632 

National 

DS1632 

345-54 




1506-74 


National 

MM1702 

*1365 




H 121 -17 

1633 

National 

DS1633 

345-152 

1672 

Motorola 

MCI 672 

220-54 



MM1702A 

*1365 


Western 

MCP1600 

1535-1 

1634 

National 

DS1634 

346-16 


National 

DS1672 

* 507 



MM1702AQ 

*1365 



MP1600 

1534 -4 

164 

Intersil 

DG164A 

312-47 




343-79 




1004-48 

1601 

National 

LX1601A 

f 137-13 



DG164B 

312-57 


Plessey 

SP1672B 

220-56 




1511 -143 

1602 

National 

LX 1602 A 

1 137-10 


Siliconix 

DG164A 

312-50 

1673 

Plessey 

SP1673B 

220-57 



MM1702AQ-1 

*1365 




f 137-12 



DG164B 

312-59 

1674 

Motorola 

MC1674 

220-59 




1004-39 




H 137-13 

1640 

National 

DS1640 

* 506 


National 

DS1674 

343 -61 



MM1702AQ-6 

*1365 


Western 

TR1602 

349-47 




343 -69 


Plessey 

SP1674B 

220-60 




1004-63 




f 106-13 


Plessey 

SL1640 

612-112 

1675 

National 

DS1675 

* 508 


Signetics 

1702A 

1004-49 



TR1 602-03 

349 -53 




H 121 -14 




343-167 

1709 

Motorola 

MCI 709 

580-44 



7R 1602-04 

349 -57 

1641 

Plessey 

SL1641 

612-113 


Piessey 

SP16758 

220-61 




11 114-8 



TR 1602-05 

349-59 




H 121 -14 

1676 

National 

DS1676 

* 509 




U 132-6 

1603 

AMD 

DS1603 

338-10 

1642 

National 

DS1642 

* 507 




343-90 



MC1709A 

575-40 




347-181 




343-75 

1677 

National 

DS1677 

* 510 



MC1709C 

« 114-8 


National 

DS16Q3 

* 504 

1644 

National 

DS1644 

343-59 




343-176 


Teiefunken 

TL1 709 

560-48 




338-12 

1645 

National 

DS1645 

* 508 

1678 

Motorola 

MCI 678 ■ 

220-28 



TL1709C 

584 -46 




347-191 




343-165 


National 

DS1678 

* 511 

171 

National 

LM171 

546-53 

1604 

Rockwell 

1604-8 

1505-95 

1646 

National 

DS1646 

* 509 




344 -55 




fl 118-8 

1605 

ITT 

TDD1605 

601 -43 




343-88 

1679 

National 

DS1679 

* 512 




11 122-9 


National 

DS1605 

* 505 

1647 

National 

DS1647 

* 510 




344-61 


Siliconix 

DG171 

fl 136-1 




348-19 




343-1-74 

1680 

Gi 

IOBI68O 

1506-51 

1710 

Motorola 

MC1710 

549-19 

1606 

Datel 

MV-1606 

315-92 

1648 

Motorola 

MCI 648 

220-102 

1686 

National 

DS1686 

345-91 



MC1710C 

550-12 



MV-1606M 

315-93 




597-11 




598-146 

1711 

Gl 

ER1711 

1001 -19 



MX- 1606 

315-114 




H 131-11 

1687 

National 

DS1687 

345-92 


Motorola 

MC1711 

551 -27 



MX-1606M 

315-115 


National 

DS1648 

* 511 




598-147 



MC1711C 

551 -56 


Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-line 

— 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

1711 

WCn 

NCR 1 7 1 1 

mm -9ft 

ift no 

Natir>na! 

i Miann 

5B7 -1 

1820 

Kjqhnntaj 

1 

fl ipi-1 9 

1840 

Harris 

UMflifLC 


1712 

Motorola 

MCI 712 

568-45 




f 121-9 




1i 122-9 

1841 

National 

LM1841 

557-78 




575-51 




% 121 -iO 

1821 

RCA 

CDP1821 S 

212-16! 

1846 

Nac«ona> 

LM1843 

561 -1 7 



MC1712C 

581 -50 




f 122-9 




1016-67 

1848 

National 

LM1848 

559-194 

172 

National 

LM172 

554 -24 


RCA 

CDP1800 

H 151 -9 




1506-H4 

185 

Intersil 

DGl 85 A 

311-104 




1 121 -Y 




11 151 -10 



CDP1821SC 

1017-8 




311-108 


Siliconix 

DG172A 

309-16 




! 151 -11 

1822 

RCA 

CDP1822S 

212-1 26 



DG185B 

312-3 



DG172B 

309-17 




H 151-12 




1013-61 




312-7 



DG172C 

309-18 




% 151-13 




1506-112 



IH185C 

312-4 

1721 

NCR 

NCR1721 

1001 -15 




H 151-14 



CDP1822SC 

1014-13 




312-8 

1723 

Motorola 

MC1723 

509 -69 




f 151 -15 

1823 

National 

LM1823 

599-14 



IH185M 

31 1 -105 




11 133-8 

1801 

EMM/Semi 

1801 

1016-28. 


RCA 

CDP1823S 

212-103 




311 -109 




H 133-10 


National 

LM1801 

559-33 




1011 -114 


National 

AMI 85 

311-103 



MC1723C 

609 -70 


NEC America fiPDI 801 

556 -65 




1506-110 




311-107 


Tetefunter. 

TLi 722 

609 -85 

1802 

EMM/Semi 

4 OQ2 

1015-115 



CDP-1 823SC 

1012-4 


OiiiCOfii* 

DGl 85 A 

311-106 



TL1723C 

609 -86 


Hughes 

HCMP1802 

1506-77 

1824 

Hughes 

HCMP1824 

1011 -81 




311 -110 

1728 

Reticon 

CCPD1728 

613-67 




1518-4 




1506-107 



DG185B 

312-6 



RL1728 

613-95 



HCMP1802C 

1506-78 



HCMP1824C 

1011-83 




312-10 

173 

National 

LM173 

1 118-7 


Lambda 

LAS1802 

605-77 


Lambda 

LAS1824 

608-10 


Tl 

TL185C 

312-13 


Siliconix 

DG173A 

312-63 


RCA 

CDP1802 

1506-79 


RCA 

CDP1824 

212-92 



TLI 851 

312-12 



DG173B 

312-64 




1529 -2 




1506-108 



TL185M 

312-11 

1731 

Gl 

ER1731 

1001 -35 




f 147-10 



CDP1824C 

1011-84 

1850 

National 

LM1850 

558-63 


NCR 

NCR1731 

1001 -36 




H 151 -17 



CMP1824 

1011 -82 

1851 . 

Western 

CPI 851 

1506-59 

1733 

Motorola 

MCI 733 

546-49 




H 151-18 

1826 

National 

LM1826 . 

599-15 

1852 

Hughes 

HCMP1852 

1506-83 



MC1733C 

546-50 




H 151-20 

1828 

Harris 

HI1828 

* 436 


National 

LM1852 

558 -6 

1741 

Motorola 

MCI 741 

564 -27 



CDP1802C 

1506-80 



HI1828A 

* 436 


RCA 

CDP1852 

1506-84 




581-3 

1805 

Lambda 

LAS1805 

605-110 



HI1828A-2 

* 436 




? 151-17 




581 -4 

18052 

Lambda 

LAS18052 

606-23 




314-66 

1853 

Hughes 

HCMP1853 

1506-92 



MC1741C 

583 -7 

1806 

Lambda 

LAS 1806 

606-55 



HI1828A-5 

* 436 


National 

LM1853 

558 -7 



MC1741S 

581 -35 

1807 

National 

LM1807 

561 -1 74 




314-67 


RCA 

CDP1853 

1506-93 



MC1741SC 

582 -36 

1808 

Lambda 

LAS 1808 

606-84 


Lambda 

LAS 1828 

608-19 

1854 

Hughes 

HCMP1854 

349-78 


Telelunken 

TLI 741 

564-40 


National 

LM1808 

561 -59 


National 

LM1828 

559-193! 




1506-101 




581 -.11 

181 

Intersil 

DG181A 

307-79 

183 

Intersil 

DGl 83 A 

311-54 



HCMP1854C 

349-63 



TLI 741 C 

583-19 




307 -89 




311-63 


RCA ■ 

CDP1854 

349 -79 

1742 

National 

MM1742 

1021-88 



DG181B 

307-100 



DG183B 

31 1 -55 




1506-102 

1747 

Motorola 

MCI 747 

590-9 




307-110 




311-64 



CDP1854A 

1506-103 



MC1747C 

590-57 



IH181C 

307-101 


Siliconix 

DG183A 

311 56 



CDP1S54C 

349 -64 

1748 

Motorola 

MCI 748 

581 -27 




307-111 




31 1 -65 

1856 

AMI 

Si 856 

556-130 



MC1748C 

582-48 



IH181M 

307 -80 



DG1S3B 

311 -57 


Hughes 

HCMP1856 

1506-86 

175 

National 

LM175 

614-38 




307 -90 




311-66 


RCA 

CDP1856 

1506-87 


Siliconix 

DG175A 

310-22 


National 

AM181 

307-81 

1830 

.National 

LM1830 

613-6 

1857 

Hughes 

HCMP1857 

1506-89 




310-23 




307-91 

1831- 

Hughes 

HCMP1831 

1021 -67 


RCA 

CDP1857 

1506-90 



DG175B 

31G-24 


Siliconix • 


f... 1354 5 





1856 


HCMP185S- 

1SG6 SB 




310-25 



H 136-1 



HCMP1831C 

1021 -83 

RCA 

CDP1858 

1506-96 ' 

1757 

AMI 

Si 757 

349-42 




fl 136-7 


RCA 

CDP183 1 

212-164 

1859 

Hughes 

HCMP1859 

1506-98 ! 

1760 

Silicon G 

SGI 760 

583 -56 



DG181A 

307 -82 




1021 -65 


RCA 

CDP1859 

1506-99 i 

177 

Motorola 

XC177 

258-37 




307-92 




1506-118 

186 

Intersil 

DGl 86 A 

309-49 1 


NEC Amenca JJ.PC177 

553-14 



OG181 B 

307-102 



CDP1831C 

1021 -8' 




309-57 j 

1771 

National 

INS1771 

1506-66 




307-112 

1832 

Hughes 

HCMP1832 

1021 -68 



DG186B 

309-50 j 




1513-53 

1810 

Lambda 

LAS1810 

606-111 




1506-117 




309-58 i 


Western 

FD1771 

1506-67 


National 

LM1810 

557-163 



HCMP1832C 

1021-84 


Siliconix 

DG186A 

309-51 ! 




1513-54 

1812 

Lambda 

LAS 1 8 1 2 

607 -21 


RCA 

CDP1832 

212-165 




309-60 i 

17711 

Hitachi 

HA17711 

552-7 


National 

LM1812 

559 -39 




1021 -06 



DGl 86B 

309-52 1 

17723 

Hitachi 

HA17723 

609-66 




560-199 




1506 119 




309-61 j 

17741 

Hitachi 

HA17741 

564 -25 




615-116 



CDP1832C 

1021 -82 

1860 

National 

LM1860 

554-34 i 




583 -5 

1815 

Lambda 

LAS1615 

607 -62 

1833 

Hughes 

HCMP1833 

1022-58, 

1861 

Natonai 

LM1861 

596-70 i 

1776 

Motorola 

MCI 776 

566 • 1 06 


Natiunai 

LM1815 

555-137 




1506-121 




596 -y6 j 




567-11 




558 “69 



HCMP1833C 

1022 -84 


RCA 

COP186I 

1506-1051 




580-7 




613-162 


RCA 

CDP1833 

212-167 

1862 

National 

I.M 186 ? 

596-71 ! 




1 123 1 

1818 

Harris 

H11818 

* 43£ 




1 022 -56 




536-37 1 



MC1776C 

566-107 



HI1818A 

* 436 




1506-123 

1863 

Western 

TR1863 

349-62 ! 




567 12 



HI1818A-2 

* 436 



CDP1833C 

1 022 -32 

137 

Intersil 

DGl 87 A 

303-71 | 




582-31 




315-6 

1834 

Hughes 

HCMP1834 

1022 -59 




309 -79 

1781 

Western 

FD1781 

1506-68 



HI1818A-5 

* 436 




1506-122 



DG187B 

309 -88 




1513-55 




315-7 



HCMP1834C 

1022 -85 




309-95 

1796 

Plessey 

SL1796 

612-125 


Lambda 

LAS1818 

607-97 


RCA 

CDP1834 

212-168 



IH187C 

309 -89 

18 

ITT 

ZTK18 

559-82 

182 

Intersil 

DG182A 

307-117 




1022 -57 




309-96 


Lambda 

LAS18U 

610-49 




308-5 




1506-124 



IH187-M 

309-72 


Teledyne C 

CDA18 

310-15 



DG182B 

308-20 



CDP1834C 

1022-83 




309 -80 

180 

Intersil 

DG180A 

307-54 




308-24 

184 

Intersil 

DGl 84 A 

311 -76 


National 

AMI 87 

309-73 




307 -64 



IH182C 

308 -21 




311 -84 




309-81 



DG1808 

307 -55 




308 -25 



DG184B 

311-93 


Siemens 

ST 37 

596-132 




307 -65 



IH182M 

308-2 




311 -80 


SiliC0O»X 

DG187A 

309-74 


Siemens 

UAA180 

2-9-3 




pap .n 



IH134C 

31 1 ‘9A 




305 62 




326-186 


Nations' 

AM 182 

307-114 




311-89 



DG187B 

303 -30 




613-128 




308-4 



IH184M 

311 -77 




309-97 


Siliconix 

DG180A 

307-56 


Siliconix 

DG182A 

308 -3 




311 -85 

1872 

Reticon 

RL1872 

613-96 




307-66 




308-7 


National 

AM 184 

311-78 


Western 

CP.1872 

1 505 - 1 52i 



DG180B 

307 -57 



DGl 328 

308 -23 




311 -86 

1877 

National 

LM1877 

555 -35 




307 -67 




308 -27 


Siliconix 

DG184A 

311 -79 

188 

Intersil 

DG188A 

309-101 

1800 

Harris 

H1 1800 A 

* 406 


Tl 

TL182C 

308-19 




311 -87 




309-105 



HtieooA-2 

* 406 



TLI 821 

308-18 



DG184B 

31 1 -95 



DG188B 

310-4 




3 1 1 -52 



IL182M 

307-116 




311 -100 




310-8 



HI1800A4 

* 406 

1820 

Lambda 

LAS1820 

607-107 

1840 

Harris 

H1 1840 

* 440 



IH188C 

310-5 



HI1800A-5 

* 406 


National 

LM1B20 

554 -33 



H! 1840-2 

* 440 




310 9 




311 -53 




f 121 -10 

■ 




316-5 



IH188M 

309-102 


f Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 
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PART NUMBER INDEX 


Base 



Number Source 

Device 

Page-Line 


National 

AM188 

309-99 

309-104 

SilirtnrtfY 

nfilRRA 

309-103 

309-107 


OG188B 

310-7 

310-11 

Ti 

TL188C 

309-116 


TL188I 

309-115 


TL188M 

309-100 

National 

LM1880 

560-166 

Western 

DM1881 

1506-63 


Page- Line Number Source Device 


Western TR1983 
AMI S1988E 

ST988F 
National LM199 


Base 



Number Source 

Device 

Page- Line 


Base 


1 

Number Source 

Device 

Page-Line 


*1587 
349-44 
1506-64 
1513-47 
558 -29 
561 -175 
310-66 
310-70 
310-67 
310-71 
310-68 
310-72 
310-69 


National 

LM1890 

310-73 

613-130 

National 

LM1891 

613-131 

National 

LM1892 

613-132 

Intersil 

DG190A 

310-74 


IH190M 

310-78 

310-75 

National 

AM 190 

31C-73 

310-76 

Siemens 

SI 90 

310-80 

319-56 

Siliconix 

DG190A 

310-77 


DG190B 

310-81 

310-82 

^ 


310,84 

National 

LM1900 

567 -176 



595-35 

Mitel 

SIL1902A 

212-145 


Sill 902AE 

1017-76 

212-146 


SIL1902AF 

1017-77 

Lambda 

LAS 1905 

601 -129 

Intersil 

DG191A 

310-87 


DG191B 

310-91 

310-94 

> 


310-98 


IH191C 

310-95 


IH191M 

310-99 

310-88 

National 

AM191 

310-92 

310-86 

Siliconix 

DG191A 

310-90 

310-89 


DG191B 

310-93 

310-97 

Tl 

TL191C 

310-101 

310-104 


TL191I 

310-103 


TL191M 

310-102 

National 

AM 193 

308-108 


LM193 

551 -40 


LM193A 

550-53 

Signetics 

LM193 

551 -41 


LM193A 

550-54 

Tl 

LMl 93 

551 -42 

Western 

SDl 933 

349 -36 

National 

AMI 94 

1511-107 

308-112 


LMl 94 

547 -20 

Western 

BR1 941 , 

258-20 


BB 1 941 -06 

349-120 

349-121 

National 

LMl 95 

612-133 

Western 

TRl 953 

f 132-15 
349 -87 

Western 

UC1971 

349-106 

AMD 

LF198 

1506-75 

615-25 

National 

LF198 

615-65 

Western 

TRl 383 

349-34 


Raytheon LM199 
LM199A 


1510-179 
557-26 
557-27 
614-127 
f 138-1 
H 138-10 
H 138-12 
614-130 
f 138-1 
f 138-10 
H 138-12 
614-137 
614-140 


1998 

AMI 

Si 998 A 

556-123 
556-175 
557 -23 



S19988 

556-124 
556-176 
557 -24 



S1S98C 

556-125 
556-177 
557 -25 



S1998E 

556-126 

556-178 



S1998F 

556-127 

556-179 

2 

Datel 

FLT-U2 

612-22 



SHM-LM-2 

* 393 




615-40 



SHM-LM-2M 

* 393 




615-41 


ITT 

ZTE2 

614-188 


Teledyne C 

CDA2-3 

307 -94 

2.4 

ITT 

ZTE2.4 

£14-’l89 

2.7 

ITT 

ZTE2.7 

614-190 

2D1 

IPI 

2D1 

613-99 

20V12 

Lambda 

L20V12 

614-47 

20V15 

Lambda 

L20V15 

614-48 

2OV20 

Lamdda 

L2OV20 

614-49 

20V24 

Lambda 

L20V24 

614-50 

20Y28 

. Lambda . 

L20Y28 ... 

614-5.1 . 

20 V 5 

Lamoda 

L20V5 

614-44 

20V6 

Lambda 

L20V6 

614-45 

20V9 

Lambda 

L20V9 

614-46 

2SLS299 

Raytheon 

2SLS299 

* 302 

20 

Burr-Brown 

MP20 

317-17 


Rockwell A20XX 

AMI EVK-200 

Essex SX200 

Exar XR-S200 

Harris HI200 

H 1200-2 


Intersil IH200C 
IH200M 
200 

Master Logo ML200 

National LM200 

Panasonic OM200 
SGS L200 
Signetics OM200 
Silicon G SG200 
Siliconix DG200 
DG200A 


317-96 

1505- 122 

1506- 16 
1510-H 
1510-133 
1513-21 

* 931 
320-46 

f 116-18 
fl 126-17 

* 931 
320-44 

* 931 
320-47 

* 931 
320-45 

1505-39 

*1544 

1505-138 

1515-4 

597-57 

* 394 

* 394 
307-36 

* 394 
« 394 

307-47 
307-44 
307 -39 
609 -30 
215-175 
258 -34 
603 -32 
U 134-10 
554-19 
609-44 
554-21 
609-36 
f 136-1 
307 -38 


Siliconix DG200B 
DG200C 

AMI S2000 

S2000/A 

EA EA2000 ' 

Harris HA-2000 
HyComp M/DA2000 
Micro Net MN2000 

MN2000H 
Mostek MK2000 
SSM SSM2000 


Teiefunken SAB2000 
Tl . TMS2000 
Fairchild SH2001 C 


307 -50 
307 -51 
*1571 
1506-126 
1514-3 
330-14 
545-169 
323-94 
545-90 
614-153 
614-154 
1020-104 

545- 115 

546- 127 
613-190 

H 131-1 
561 -5 
110-10 
234-1 





344-193’ 


HI201-2 

* 

400 


SH2001M 

234 -2 




308-34 



344-184 


HI201-4 

* 

400 

Micro Net 

MN2001 

614-155 


HI201-5 

* 

400 


MN2001H 

614-156 




308-37 

Signetics 

ULN2001 . 

346-106 

Intersil 

201 A 


575 -20 



548 -57 

Motorola 

LM201A 


575-22 

Silicon G 

SG2001 

346-108 

National 

LH201 


584 -30 



548 -69 



11 

115-3 

Sprague 

ULN-2001 A 

346-110 


LM201 


584-34 



548-75 



H 

115-3 



« 119-11 i 



n 

115-4 



11 119-12 


LM201A 


575-24 


. ULS-2001H 

548-80 



n 

116-1 


TDA2002AH 

TDA2002H 

TDA2002V 

MN2002 

MN2002H 

TDA2002 

TDA2002A 

CA2002 

CRC2002 

TDA2002 

TDA2002A 

ULN2002 


ULS-2002H 

Tl ULN2002A 

Micro Net MN2003 
MN2003H 
Signetics ULN2003 

Silicon G SG2003 

Sprague uuVaOOSA 


346-114 

548-88 
234 -3 
344-185 
234 -4 
344-186 

* 643 
555-2 , „ 

* 643 
555-3 

* 643 

* 643 

* 643 
614-157 
614-158 
555-15 
555-16 
555-30 
315-86 
555-41 
555 -42 
346-122 
548-58 
346-124 
548-70 
346-126 
548 -76 

f 119-11 

f 119-12 
548 -81 
346-132 
548-89 
614-159 
614-160 
346-74 
548-59 
346-76 
548-71 
346 -73 
548-77 

H ’19-11 

f 119-12 


ULS-2003h 

548 -82 

ULN2003A 

346-35 


548 -30 

MN2004 

614-177 

MN2004H 

614-178 

ULN2004 

346-93 


548 -60 

ULN-20Q4A 

346 -94 


548-78 


f 1 19-12 

: ft 

548-83 




Plessey 

NOM201 

1001-1 

Raytheon 

LH201 

584-31 


LM201 

564 -35 


LM201A 

575-26 

RCA 

CA201 

584 -36 


CA201 A 

575-26 

SGS 

L201 

346-107 



548-64 | 

Signet'cs 

LM201 

584-37 1 


LM201A 

575-30 

Silicon G 

SG201 

584-38 


SG201A 

575-32 

Siliconix 

DG201A 

308-52 


DG201B 

308-54 


DG201C 

308-55 

Tl 

LM201A 

575-34 

SGS 

TDA2010 

555-57 | 



H 118-1 ’ 

Teiefunken 

SAB2010 

561 -6 1 

Sprague 

ULN-201 1 A . 

346-111 

548-94 

Sprague 

ULN-2012A 

346-127 



548-95 

MOS 

MTS2013 

1024-28 

Sprague 

ULN-201 3 A 

346-80 
548 -96 

Sprague 

ULN-201 4A 

346-95 

548-97 

Sprague 

ULN-201 5A 

346-81 

548-98 

MOS 

MCS2017 

999-49 

SMC 

COM2017 

349-48 


COM2017H 

349-55 

MOS 

MCS2018 

999-118 

NPC 

SFC2018 

547 -59 

AMD 

LM202 

563-35 

Fairchild 

CCD202 

613-105 

Hyena Sys. 

MUX202 

315-16 

Intersil 

202 

563 -41 

Nations’ 

LM202 

563-40 

H ’11-9 

1i 120-17 

Panasonic- 

AN202 

560-167 

Plessey 

NOM202 

, 1001-2 

SGS 

L202 

346-123 
548 -65 

Silicon G 

SG202 

563-39 

MOS 

MCS2020 

999-109 

SGS 

TDA2020 

555-58 



1! 118-1 
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Base 

Number 
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Device 

Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 
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Device 

Page-Line 

2020 

SSM 

SSM2020 

545-116 

2055 

Harris 

HA-2055A 

♦ 660 

21 

Burr-Brown 

MP21 

1509 -8 

2101 

National 

MM?1<hA-4 

1014 -fiQ 




546-128 




586-36 




1509-41 



MM210IA-4L 

1014 -60 




614-3 


NCR 

NCR2055 

■>001 -11 




1510-62 




10 *4 -125 




1 131-1 

206 

AMD 

LM206 

549-11 




1512-55 



MM2101 A-6L 

1015 -2 


Telefunken 

SAB2020 

561 -7 


National 

LM206 

549-13 




1513-22 


NEC Micro iiPD2101AL 

*1424 

2021 

Sprague 

ULN-2021A 

346-112 




1 120-17 



UAF21 

612-13 




1014-10 




548-105 


Panasonic 

AN206 

561 -70 



UAF21H 

612-14 




1511 -171 

2022 

MOS 

MCS2022 

999-72 


Raytheon 

LM206 

549-15 


Rockweli 

A21XX 

1505-55 



uPD2101 AL-2 

.1424 


Sprague 

ULN-2022A 

346-128 


Tl 

LM206 

549-17 

21F02 

Signetics 

21F02 

1017-3 




1013-32 




548-106 

2060 

Harris 

HA-2060 

♦ 664 



21F02-2 

1016-87 



uPD2101 AL-4 

*1424 

2023 

MOS 

MCS2023 

1020 -3 



HA-2060A 

♦ 664 



21F02-4 

1017-37 




1014-31 


Sprague 

ULN-2023A ■ 

346-82 




586 -29 

21H01 

Synertek 

SY21H01 

1013-55 



uPD2101 ALC 

*1424 




548-107 



HA-2060 

587 -35 



SV21H0M 

1013-45 



iiPD2101ALC*2 

*1424 

2024. 

MOS 

MCS2024 

999-98 

2061 

Sprague 

ULN-2061M 

346-41 



SY21H01-2 

1013-60 



>iPD2101ALC-4 

*1424 


Sprague 

ULN-2024A 

346-96 




547 -81 

21H02. 

^vrtArtAk 

SYMC21H02-1 

1016-53 


Signetics 

LH2101A 

589 - ‘ £ 




548-108 

2064 

Sprague 

ULN-2064B 

346-50 



SYMC21 H02-2 

1016-66 



2101 

1014-H 

2025 

MOS 

MCS2025 

999-119 




547 -83 



SY21H02 

1016-62 




1015-31 


Sprague 

ULN-2025A 

346-83 

2065 

Harris 

HA-2065 

♦ 664 



SY21H02-1 

1016-52 



2101-4 

1014-62 




548-109 




588-12 



SY21H02-2 

1016-65 



2101-6 

1015-3 

2026 

MOS . 

MCS2026 

1020-7 



HA-2065A 

♦ 664 

21 H1 1 

Synertek 

SY21H11 

1013-53 



2101 AL-2 

1016-86 



MCS2026-002 • 

f 142-17 




586-30 



SY21H11-1 

1013-44 


Synertek 

SY2101 

.1015-3? 

2027 

MOS 

MCS2027 

999-24 

207 

AMD 

LM207 

574-47 



SY21H1 1-2 

1013-59 



SY2101-1 

1014-89 

2029 

MOS 

MCS2029 

1020-10 


CMA 

FX207 

599-72 

21H12 

Synertek 

SY21H12 

1013-52 



SY2101-2 

1015-4 

203 

Hybrid Sys. 

MUX203M 

315-17 


Fairchild 

m A207M 

574 -49 



SY21H12-1 

1013-43 



SY2101A 

1014-12 


Panasonic 

AN203 

554 -52 


Intersil 

207 

574-51 



SY21H12-2 

1013-58 



SY2101A-2 

101 3 -83 


SGS 

L203 

346-75 


Motorola 

LM207 

574 -53 

21L02 

Fairchild 

21L02F 

1016-108 



SY21Q1 A-4 

1014 -63 




548-68 


National 

LM207 

574 -55 



21L02H 

1016-80 


Tl 

TMS2101 

1015-33 

2030 

EA 

EA2030 

330-16 


Raytheon 

LM207 

574 -59 


Signetics 

21L02 

1017-4 



TMS2101-1 

1014-65 


SSM 

SSM2030 

558-86 


RCA 

CA207 

575 -2 



21L02-1 

1017-83 



TMS2101-2 

1015-5 




597-45 


Signetics 

LM207 

575 -4 



21LC2-3 

1017-14 

2102 

AMD 

2102 

1017-75 

2031 

Sprague 

ULN-2031A 

548-36 


Silicon G 

SG207 

575-6 



21L02-6 

1017-71 



2102-1 

1017-45 

2032 

Sprague 

ULN-2032A 

548-37 


Tl 

LM207 

575-8 


Synertek 

SYMC21 L02-1 

1017-53 



2102-2 

1017-58 

2033 

Sprague 

ULN-2033A 

548-38 

2074 

Sprague 

UIN-2074B 

346-51 



SYMC21L02B 

1017-16 


Fairchild 

2102F 

1016-105 

2036 

NPC 

SFC2036 

547-74 




547-84 



SY21L02 

1017-86 



21Q2FM 

1016-106 

204 

Hybrid Sys. 

MUX204 

315-117 

208 

AD 

AD208 

573 -64 



SY21L02-1 

1017-52 



2102H 

1016-76 


Micro Net 

MN204 

234-8 



AD208A 

570-32 



SY21L02B 

1017-15 



2102HM 

1016 77 


Motorola 

LM204G 

610-66 


AMD 

LM208 

573 -62 

21L021 

Fairchild 

21L021 

1017-23 



21C2LF 

* « i r. . « ~ f 



MLM204 

% 133-10 



LM208A 

570-30 

21L022 

Fairchild 

21L022 

1017-65 



2102LH 

1016-78 


National 

LM204 

610-68 


Fairchild 

HA208AM 

570-34 

21L14 

Motorola 

MCM21L14-20 

1017-107 



2102LHM 

1016 79 




1 133-13 



(1A208M 

574 -3 



MCM21L14-25 

1017-122 


Intel 

M2102A-4 

101 7 26 




1 133-15 


Intersil 

208 

574-5 



' MCM21L14-30 

1018-13 



M2102A-6 

1017-67 




1 134-1 



208A 

570-36 



MCM21L14-45 

1018-46 



2102 

? 141-4 




1 134-10 


. Motorola 

LM208 

574,-7 

21L41 

Motorola 

MCM21L41-25 . 

1019-2 



2 102 A 

1016-109 


Piessey 

NOM204 

1001 -3 



LM208A 

570 -38 



MCM21141-30 

1019-14 



2102A-2 

1016-81 


Raytrieon 

LM204 

610-72 

' - 

National 

LM208 

574 -9 



MCM21L41-45 

1019-40 



2102A-4 

1017-25 


Silicon Q 

SG204 

610-74 




1 115-5 

21L43 

Motorola 

MCM21 143-25 

1019-7 



2102A-6 

101 1 66 


Tl 

LM204 ~ 

- 610-77 




f 116-5 



MCM21 L43-30 

1019-20 



2102AL 

1OI6-110I 

2040 

SSM 

SSM2040 

559-1 



LM208A 

570-40 



MCM2K43-45 

1019-45 



2102AL-2 

1016-82 




612-31 




1 133-16 

210 

AMD 

LM210 

563-9 



2102AL-4 

1017-27 

2045 

Sprague 

ULS-2045A 

547-154 


PMI 

PM208 

574-13 


Exar 

XR210 

596-23 


National 

MM2 102 

*1300 

2046 

NPC 

SFC2046 

547-131 



PM208A 

570-44 




599-18 




H 142-2 


Sprague 

ULN-2046A 

547-155 


Raytheon 

LM208 

574-15 



XR210M 

596-24 



MM2102-MD 

1017-82 

2047 

Sprague 

ULN-2047A 

548-4 



LM208A 

570-46 




599-19 



MM2102-1 

1017.-50 

2048 

Hughes 

HDSR2048 

1025-27 


RCA 

CA208 

574-17 


Intersil 

210 

563-14 



MM2102A 

*1300 


Rebcon 

RL2048 

613-97 



CA208A 

570-48 


Motorola 

LM210 

563-10 




1016-1 1 1 

205 

AMD 

LM205 

609-116 


Signetics 

LM208 

574-19 


National 

LM210 

563-11 




151 1 - 1 70 

- 

CMA 

FX205 

596-153i 



LM208A 

570 -50 




f 127-21 



MM2102A-2 

♦ 1300 




615-113 


Silicon G 

SG208 

574 -21 


Panasonic 

AN210 

554-53 




1016-83 




1 129-4 



SG208A 

570-52 


SGS 

SAJ210 

558-134 



MM21Q2A-2L 

*1300 


Exar 

XR205 

597-48 

2081 

Sprague 

ULN-2081A 

548-24 


CinnotiAC 

TCA210 

554 102 




1016 -04 




597-58 

2082 

Sprague 

ULN-2082A 

548 -32 


Silicon G 

SG210 

563 -8 



MM2102A-4 

*1300 


Intersil 

205 

609-119 

2083 

Sprague 

ULN-2083 

547-173 

2100 

MOS 

MTS2100 

1024-73 




1017-31 


Motorola 

LM205 

609-121 



ULS-2083 

547-174 


NPC 

SFC2100 

609-33 



MM2102A-O 

*1300 



MLM205 

1 133-10 

2086 

Sprague 

ULN-2086A 

547-156 


Sanyo 

LA2100 

557-137 




1017-68 


National 

LM205 

610-3 

209 

CMA 

FX-209 

124-12 


Tl 

EPN2100 

* 130-4 



MM2102AL 

*1300 




1 133-13 



FX209 

598-48 


TRW 

CA2100 

559-122 




1016-112 




1 133-15 


Fairchild 

fiA209M 

601 -64 

2101 

AMD 

LH2101A 

589-5 



MM2102AL-2 

*1300 




1 134-2 


Motorola 

LM209G 

601 -17 



2101 

1015-29 



MM2102AL-4 

*1300 


Raytheon 

LM205 

610-7 



LM209K 

601 -68 



2101-1 

1014-83 




1017-3? 


Siemens 

SAJ205 

558-144 



MLM209 

1 133-10 



2101-2 

1014-121 



MM2102AL-6 

*1300 



TCA205 

559-57 


National 

LM209 

? 133-16 


EA 

EA2101 

1013-105 




1017-69 


Silicon G 

SG205 

610-9 




? 134-3 



EA2101M 

1014-27 


NEC Micro 

;J>D2102AL 

*1429 


Ti 

LM205 

610-1 1 



LM209H 

601 -21 


Hitachi 

HM2101 

218-24 




1016-1 13 

2050 

Gl 

ER2050 

♦1162 



LM209K 

601 7? 




1010-107 




1511 -173 




1001 -9 


Rai/thoQn 

LM209H 

601 29 


Intef 

2101 

H 141-4 



jiP021Q2AL-2 

*1423 


Hams 

HA-2050 

* 660 



LM209K 

601 -76 



2101 A 

1014-7 




1016-85 



HA-2050A 

* 660 


Signetics 

LM209DA 

60 1 -50 



2101A-2 

1013-79 



jiPD2102AL-4 

*1429 




586-35 




601 -78 



2101A-4 

1014-58 




1017-33 



HA-2050 

587-36 



LM209DB 

601 -31 


Intersil 

LH2101A 

589-7 



uPD2102ALC 

*1429 


SSM 

SSM2050 

558-88 




601 -98 


National 

LH2101A 

589-8 



/*P021fl2ALC-2 

*1429 

2051 

Gl 

ER2051 

♦1162 


Silicon G 

SG209K 

601 -81 



MM2101 

1511-167 



)iP02102ALC-4 

*1429 


NCR 


1001-7 



SG209T 

601 -34 



MM2101-1 

1014-87 


Signetics 

2102-1 

1017-84 


Nunicvra 1 

luvcS 


1 1 

LM205 

60 1 -j/ 



MM2l0l A 

10T4-8 



2102-4 

1017 -34 

2054 

Sprague 

ULN-2054A 

547-191 

21 

Burr-Brown 

MP21 

317-18 



MM2101A-L 

1014-9 



2102-6 

1017-7? 

2065 

Hams 

HA-2055 

♦ 660 




317-97 



MM2101A-2 

1013-80 



2102A 

1016-114 




588-16 




1504 -49 



MM2101 A-21 

1013-81 



2102A-2 

1016-86 


j 
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Page-Une 

Base 
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Page-Line 
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Number 
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Page-Une 

Base 

Number 
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Device 

Page-Line 

2102 

Signetics 

2102A-4 

1017-35 

2111 

AMD 

2111 

1015.-23 

2113 

Sprague 

ULN-21 13 

.557-1161 

2125 

Fujitsu 

MBM2125N 

1016-48 



2102A-6 

1017-73 



2111-1 

1014-77 

2H4.- 

AMI 

S2114 

1017-92 



MBM2125Y 

1015-71 



2102AL 

1017-2 



2111-2 

1014-113 


EMM/Semi 

L2114 

*1078 


Intel 

M21 25A 

10’ 5 -95' 



2102AL-4 

1017.-36 


EA 

EA21 1 1 

1013-101 




1013-39 



M2125AL 

1016-16 


Synertek 

$ V MC21G2A 

1 01 7 -6 



EA21 1 1JM 

1 Cl 4 -22 



2114 

*1078 



2125-2 

1015-112 



SY2102 

1017-85 


Intel 

2i1t 

tl 14’ -4 




1018-38 



2125A 

1015-72 



SY2102A 

1017-5 



211 1 A 

1013-111 


Fairchild 

2114 

1018-41 



2125A-2 

1015-113 


Tl 

TMS2102 

1017-87 



2111A-2 

1013-72 



2114-2 

1017-100 



2125AL 

1015-73 




tl 142-11 



2111A-4 

1014-48 



2114-3 

1018-6 



21 25AL-2 

1015-114 



TMS2102-1 

1017-38 


Intersil 

LH21 1 1 

cci « c 



2114C-3 

1018-7 


Signetics 

2125 

1016-36 



TMS2102-2 

1017-74 


National 

LH2111 

551 -16 



2114L 

1018-42 



2125A 

1015-74 

2102L1 

Fairchiid 

2102U1 

1017-21 



LM21 1 1 

557-79 



2114L-2 

1017-101 



2125AL 

1015-75 



21 0211 M 

1017-22 




561 -60 


Intel 

2114 

1018-43 



2125L 

1016-37 

210212 

Fairchild 

2102L2 

1 01 7 -62 




tl 122-9 



2114-2 

1017-102 
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545-109 


Telefunken 

U221 

559-6/ 

2250 

Silicon G 

SG2260 

566-116 


NPC 

SFC2311 

550-40 


NPC 

SFC2200 


609-34 




613-151 




567 -?d 


Signetics 

LH2311 

552-15 


Tl 

TMS2200 

1 

110-10 

2210 

National 

LH2210 

563-12 



, 

-57n -55 

2316. 

EA 

EA2316A 

1023-76 

22001 

RCA 

CD22001 


562-131 

22100 

RCA 

CD22100 

316-29 

2257 

Nitron 

NC2257 

349 -23 


Intel 

2316A 

1023-88 

22002 

RCA 

CD22002 


562-132 




599-88 




Tl i 06 -7 



2316E 

1023 -45 

22003 

RCA 

C022003 


562-133 

2211 

AMD 

Lh’221 1 

55 t - 1 4 

2263 

0< * 

NC22/.3 

348 * 5 

’ 

National 

MM2316A 

*1307 

22004 

RCA 

CD22004 - 


562 43 


Exar 

XR2211 

596 -25 




¥ 106-7 




*1375 

22005 

RCA 

CD22005 


562-134 




599 -27 

226 

N'-’-nna 

LM226 

608-41 




1023-48 

22006 

RCA 

r'nn'innc 

C-C-VW 


562-135 




•j 105-13 

2260 

fsXteor 

NC2260 

349 -24 




1512-13 

22007 

RCA 

CD22007 


562-136 



XR2211C 

596 -27 




¥ 106-/ 



MM2316E 

*1307 



CD22007-1 


562-162 




b96-iot> 

2264 

Exar 

XR2264 

615-103 


NEC mt€f G 

flPD23 16 

*1481 

22008 

RCA 

CD22008 


562-137 




698 -94 



t;i N-2P64 

559-110 



»PD2316A 

*1481 



C022008-1 


562-163 



XR221 1 M 

596 26 

2265 

r 

XR2365 

615-1 if) 





22009 

RCA 

CD22009 


562-138 




596-137 

2269 

Sprague 

ULN-2269 

560-99 




1.023-90 i 

2201 

AMD 

LH2201A 


589-6 




598 -95 

227 

National 

lM227 

608 -46 




1512-16 


Exar 

XR2201 


346-101 




599 -28 


Panasonic 

A M227 

560-18 



M P023t6AC 

.1481 





546-41 


National 

LH221 i 

55 ? -17 

227 ; 

tia' 

> S2??> 

$?G *33 



nn»M«*n 

*1481 



XR2201M 


346-102 


NPC 

SFC2211 

549-40 

2274 

Sprague 

ULN -2274 

555-98 



aP02316E 

*1492 





548-42 


Raytheon 

XR2211C 

596-28 

2275 

Sprague 

ULN-2275 

555 -99 




1023 -52 


National 

LH2201A 


589-9 




596-140 

2277 

Sprague 

ULN-2277 

555-100 




1512-17 


51 Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 


22 


fC MASTER 1978 




PART NUMBER INDEX ' 


Base 

Number 

Source 

Device 

Page-tine 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

2316 

NEC Micro 

pPD2316EC 

*1492 

2400 

Harris 

HA-2400 

546'-6 

249 

Panasonic 

AN249 , 

561 -22 

25LS174 

Raytheon 

25LS174M 

237-198 



.PD2316ED 

*1492 




580-32 

25 

Burr-Brown 

UAF25 

612-15 

25LS175 

AMD 

AM25LS175C 

237-58 


Rockwei. 

R2316A 

1509-17 




51 113-18 



UA.F25H 

612-16 



AM25LS175M 

237 -59 



R23 i 6B 

i 023 -53 


Mostfik 

MK2400 

■ 1020 - 1.00 

25LS07 

AMD 

AM25LS07C 

237-153 


Raytheon 

25LS175C 

237 -76 




1023 -71 




1020-101 



AM25LS07M 

237-154 



25LS175M 

237 -77 




1509-18 


NEC Micro 

jjPB2400 

*1489 

25LS08 

AMD 

AM25LS08C 

237 -95 

25LS181 

AMD 

AM25LS181C 

224-43 


Synertek 

SY2316A 

1 023 -72 



fiPB2400D 

*1489 



AM25LS08M 

237-96 



AM25LS181M 

224-44 



SY231 6B 

1023-56 

2401 

AMD 

AM2401 

1025-9 

25LS09 

AMD 

AM25LS09C 

237-128 


Raytheon 

25LS181C 

224 -56 

2318 

NPC 

SFC2318 

565-79 


Gi 

ER2401 

1001 -44 




248-172 



25LS181M 

224 -57 




586-18 



ER2401A 

1001 -45 



AM25LS09M 

237-129 

25LS190 

AMD 

AM25LS190C 

230-76 

232 

Panasonic 

AN232 

560-168 


Intel 

2401 

1025-10 




248-173 



AM25LS190M 

230-77 




561 -149 


NCR 

NCR2401 

1001 -46 

25LS123 

AMD 

AM25LS123C 

251 -61 


Raytheon 

25LS190C 

230-91 


Tl 

ML232 

559-158 


NEC Micro 

iiP82401 

*1489 



AM25L-S123M 

251 -62 



25LS190M 

230-92 

233 

Fairchild 

H A233 

601 -1 16 




1018-78 

25LS ' 38 

AMD 

AM25LS1 38C 

232-183 

25LS191 

AMD 

AM25LS191C 

228 -86 


Micro Comp 

MCC233 

343-55 



|iPB2401D 

*1489 




1511-12 



AM25LS191M 

228-87 

2332 

NEC Micro 

;iPD2332 

*1485 


Silicon G 

SG2401 

546-102 



AM25LS138M 

232-184 


Raytheon 

25LS191C 

.228-101 




1023-110 


Synertek 

SY2401 

1025-11 




1511 -13 



25LS191M 

228-102 




1512-20 



SY2401-1 

1025-14 


Raytheon 

25LS138C 

232-199 

25LS192 

AMD 

AM25LS192C 

230-131 



(iPD2332C 

*1485 

2402 

Silicon G 

SG2402 

613-183 



25LS138M . 

232 -200 



AM25LS192M 

230-132 



m PD2332D 

*1485 

2404 

Harris 

HA-24C4 

* S68 

25L$:3S 

AMD 

AM25LS139C 

232-139 


Raytheon 

25LS192C 

230-149 


Rockwell 

R2332 

1023-111 




546-7 



AM25LS139M 

232-140 



25LS192M 

230-150 


Synertek 

SY2332 

1023-113 




580 -33 


Raytheon 

25LS139C 

232-155 

25LS193 

AMD 

AM25LS193C 

228-144 

234 

Harris 

HD234 

234-63 

2405 

Harris 

HA-2405 

* 668 



25LS139M 

232-156 



AM25LS193M 

228-145 


National 

LM234 

. 612-148 




' 546 -8 

25LS14 

AMD 

AM25LS14C 

223-161 


Raytheon 

25LS193C 

228-160 




615-138 




585-7 



AM25LS14M 

223-162 



25LS193M 

228-161 


Panasonic 

AN234 

560-17 




f 113-18 


Raytheon 

25LS14 

* 293 

25LS194 

AMD 

AM25LS194AC 

252 -4 

235 

Harris 

HD235 

233-171 


Intel 

2405 

1024-92 



25LS14C 

* 293 



AM25LS194AM 

252-5 


National 

LM235 

615-141 


Synertek 

SY2405 

1024 -93 




223-165 


Raytheon 

25LS194AC 

252-18 


Panasonic 

AN235 

560-18 

2408 

Mostek 

MK240.8 

999-38 



25LS14M 

* 293 



25LS194AM 

252-19 

2350 

AMI 

S2350 

* 368 

241 

Panasonic 

AN241 

561 -73 




223-166 

25LS195 

AMD 

-AM25LS195AC 

251 -116 




*1589 

2410 

Tl 

TCP2410 

548 -1 56 

25LS148 

AMD 

AM25LS148C 

254-164 



AM25LS195AM 

251 -117 




349 -84 

2411 

Ti 

TCP2411 

548-157 



AM25LS148M 

254-165 


Raytheon 

25LS195AC 

251 -130 




1509 -82 

2416 

Intel 

2416 

1010-41 

25LS15 

AMD 

AM25LS15C 

223-123 



25LS195AM 

251 -131 

.£36 

National 

LN236 

6 '. 4 -1 13 




1 024 -58 



AM25LS15W 

223 -124 

25LS22 

AMD 

AM25LS22C 

223-171 


Panasonic 

AN236 

560-19 




f 141-5 


Raytheon 

25LS15 

* 295 




253-102 

237 

National 

LM237 

* 822 




H 141-6 



25LS15C 

* 295 



AM25LS22M 

223-172 




610-60 

2418 

TRW 

CA2418 

559-125 




223-127 




253-103 


Panasonic 

AN237 

560 -20 

242 

Panasonic 

AN242 

560 -21 



25LS15M 

* 295 


Raytheon 

25LS22 

* 297 

2376 

SMC 

KR2376 

329 -45 

2420 

Harris 

HA-2420 

* 746 




223-128 



25LS22C 

* 297 

239 

AMD 

LM239 

553-5 




615-45 

25i_Si5T 

AMD 

AM25LS151C 

249-196 




223-175 



iJi42GSA 

552 -36 




T 114-2 



AM25LS)5.1M 

, 249 C.97 




,253:106 


Inte-Si: 


bS3 *•& 

2425 

Harris 

HA-2425 

* 746 



2oi.Si5.C 

250-10 



25LS22M 

* 297 


- 

LM23SA 

552 -38 




615-46 



25LS151M 

.250-11 




223-176 


Motorola 

LM239 

553.-10 




-5! 114-3 

2513153 

AMD 

AM25LS153C 

249-19 




253-107 



LM239A 

552-40 

24250 

National 

LH24250 

567 -34 



AM25I.S153M 

249-20 

25LS23 

AMD 

AM25LS23C 

252-164 


National 

LM239 

553 -1 2 




569 -21 


naytheofi 

25LS153C 

249-35 



AM25LS23M 

252-165 




T 120-14 



LH24250C 

567 -35 



25LS153M 

249-36 


Raytheon 

25LS23 

* 300 


• 

LM239A 

552 -44 




590 -45 

\ 

AMD 

AM25LS157C 

247-160 



25LS23C 

* 300 


Panasonic 

AN239 

561 -69 

243 

National 

LM243 

565-105 



AM25LS157M 

247-161 




252-176 




561 -180 




f 115-13 


Raytheon 

25LS157C 

247-176 



25LS23M 

* 300 


Raytheon 

LM239 

553-16 

2430 

Signetics 

N2430 

1000 -48 



25LS157M 

247-177 




252-177 


RCA 

CA239 

553-18 

245 

Harris 

HD245 

* 456 

25lSi 58 

AMD 

AM25LS158C 

248-44 

25LS240 

AMD 

AM25LS240G 

256-113 



CA239A 

552-42 




334-33 



AM25LS158M 

248-45 




332 -45 


bignetics 

LM239 

553 -20 




Tl 105-17 


Raytheon 

25LS158C 

248-58 



AM25LS240M 

256-114 



LM239A 

552 -48 




f 105-18 



25LS158M 

248 -59 




332-46 



PA239 

555-185 


Panasonic 

AN245 

561 -181 

25LS160 

AMD 

AM25LS160C 

229-146 


Raytheon 

25LS240C 

256-124 




f 129-3 

245K5.0 ' 

Nat'ona 1 

LM245K5.0 

606-4 



AM25LS160M 

229-147 




332-64 


Silicon G 

S'u239 

553 -22 

245K5.2 

National 

LM245K5.2 

606 -38 


Raytheon 

25LS1S0C 

229-161 



25LS240M 

256-125 



SG239A 

552-46 

2450 

NCR 

NCR2450 

1001 -42 



25LS160M 

229-162 




332-65 


T| 

LM239 

553 -24 

246 

Exar 

XR246 

567 -49 

25LS161 

AMD 

AM25LS161C 

228-17 

25LS241 

AMD 

AM25LS241C 

256-145 

24 

•IPI 

PS24 

613-146 




594 -34 



AM25LS161M 

228-18 




332-13 


PMI 

MUX-24 

. 960 


Harris 

HD246 

* 456 


Raytheon 

25LS161 C 

228 -33 



AM25LS241M 

256-146 



MUX-24A 

* 960 




338 -49 



25LS161M 

228 -34 




332-14 




314-76 




T 105-17 

25lS‘62 

AMD 

AM25LS162C 

229-195 


Raytheon 

25LS241C 

256-156 

1 


MUX-24AQ 

. 960 




f 105-18 



AM25LS162M 

229-196 




332-32 



MUX-24B 

* 960 


National 

LM246 

* 766 


Raytheon 

25LS162C 

230 -4 



25LS241M 

256-157 

! 



314-84 




567 -54 



25LS162M 

230-5 




332-33 

j 


MUX-24BQ 

* 960 




594 -36 

25LS’63 

AMO 

AM25LS163C 

227-153 

25LS251 

AMD 

AM25LS251C 

250-50 

! 


MUX-24E 

. 960 


Panasonic 

AN246 

561 -162 



AM25LS163M 

227-154 



AM25LS251M 

250-51 

1 



314-77 

2461 

Signetics 

N2461 

1000-46 


Raytheon 

25LS163C 

227-168 


Raytheon 

25LS251C 

250-64 



MUX-24EQ 

* 960 

2464 

Jntel 

2464 

i rno -43 



25LS163M 

227-169 



25LS251M 

250-65 



WvAY4r 

* dvw 


r'anason.c 

A.v24; 

i>o t -‘ 03 

c5u3-0i 

A (Vi"; 

A ( v* 2 S L 3 1 64 0 

203 -50 

2-lS25C 

AMD 

AM25LS2513C 

254-168 

i 



314 -35 

248 

AMD 

LM243 

594-12 



AM25LS164M 

253-51 




1511-79 



MUX24FC 

. 960 


Fairch'id 

uA248 

594-14 

25LS'SS 

AMD 

AM25LS168C 

230-168 



AM25LS2513M 

254-169 

1 

Teiitiyr-fc 3 

CA324 

307 -78 


Harris 

HD248 

. 456 



AV25LS168M 

230-169 

25LS25C 

AMD 

AM25LS2517C 

224 -78 

j 240 

N‘3’.cr:a- 

?£ 

603 -5 




338 -4? 

25^$ -5? 

AMD 

AM25LS169C 

228 -1 70 



AM25lS2517M 

224 -79 



i 

603 -25 


sr-ls.'s!’ 

Lfv’,^48 

534 .< 5 



A‘.'?5LS -S9V 

228 -171 

251 $ 2 R <8 

AMD. 

AM25LS251BC 

237-110 

j 


LM'44'jLrtYb 

603 -106 


National 

L.M246 

594 -1 8 

25lS' 7-3 

AMD 

AM25L5170C 

247-44 



AM25LS2518M 

237-111 

1 


uV240uA-i8 

604 -54 


Fanasonic 

AN246 

501 -1 84 



AM25LS i 70M 

247-45 

25LS25 IS 

AMD 

AM25LS2519C 

237-117 



LM240lA->^ 

60a • 1 24 


Raytreon 

LM248 

594 -20 


Raythtfy- ; 

25L-S1 70C 

247 -63 



AM25LS2519M 

237-118 

i 


Li7.243i.A-a 

Uu'i - iO 

249 

AMD 

LM243 

594 -22 




1010-48 

25.S2520 

AMD 

AM25LS2520C 

238 -64 

i 


-M 210 L.V 6 

TV 2 2 


Harris 

HD249 

* 455 



25uS“ /OM 

247 -64 



AM25LS2520M 

238 -65 

1 


lM21ClA-E 

602 -GO 




338 -50 




1010-49 

25LS252* 

AMD 

AM25LS2521C 

225 -52 


Donon-.n;,- 

ANtO . A Q 

. 6 1 


liVcrcc 

S.MP49 

594 -J>5 

25! -V"; 

AMD 

A.M?5i Sl"4C 

237-1831 


AM25LS2521M 

225 -53 

1 

Sione'ics 

TCA240 

6 ' 2 -' 20 


National 

LM249 

594 -27 



AM25LS174M 

237-184 

25LS253 

AMD 

AM25LS253C 

249-57 

1 2400 

Harris* 

HA-2400 

* SSB 


Ncv Africa 

uPB£43 

326 -3c 


Ril./DOO" 

254 $- 74C 

23? -i o? 



AM25LS253M 

249-58 


Arranged alphanumericalty from left to right. 
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Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 
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Device 

Page- Line 

Base 

Number 

Source 

Device 

Page-line 

25lSw3 

Raytheon 

25LS253C 

243 -74 

2501 

AMD 

AM25G1 M 

228 -61 

251 1 

Signetics 

25 T 1 

1029-44 

2534 

Hitachi 

HD2534 

1025-64 



25LS253M 

249 -75 


Hitachi • 

HD2501 

240-81 

2512 

Harris 

HA-2512 

* 676 


Synertek 

SY2534 

1029-62 


AMU 

AM<i3to25v>5C 

260-86 



HM2501 

247-15 




586-2 



SY2534A 

1029 -63 



AM25LS2535M 

250-87 


RCA 

CD2501 

325-170 


Hitachi 

HD2512 

243-64 

2535 

Harris 

HA-2535 

* 684 

25LS2536 

AMD 

AM25LS2536C 

233-18 


Signetics 

2501 

1013-7 


Nortec , 

2512 

1024-99 




565-39 



AM25LS2536M 

233-19 


' Silicon G 

SG2501 

610-92 




1024-103 




580 -27 

25LS2537 

AMD 

AM25LS2537C 

231 -181 




f 134-17 


Signetics 

2512 

1 024 -94 




1 114-2 



AM25LS2537M 

231 -182 



SG2501A 

608 -65 

2513 

Hitachi 

HD2513 

223 -20 


Hitachi 

HD2535 

223 -34 

25LS2538 

AMD 

AM25LS2538C 

233 - 1 4 

2502 

AMD 

AM2502 

H <01 -1 


Signetics 

2513 

999-18 


Synertek 

SY2535 

1029-54 



AM25LS2538M 

233-15 



AM2502C 

254 -96 

2514 

Hitachi 

HD2514 

243-15 



SY2535A 

1023-56 

251S2S39 

AMD 

AM25LS2539C 

232-176 



AM2502M 

254 -97 

2515 

Harris 

HA-2515 

* 676 

2536 

Hitachi 

HD2536 

231 -125 



AM25LS2539M 

232-177 


Harris 

HA-2502 

*. 672 




586-5 

2537 

Hitachi 

HD2537 

231 -77 

25LS2568 

AMD 

AM25LS2568C 

230-158 




564 -59 

2516 

Hitachi 

HD2516 

236-87 

2538 

Hitachi 

HD2538 

231 -97 



AM25LS2568M 

230-159 


Hitachi 

HD2502 

244 -49 


Signetics 

2516 

999 -36 

2539 

Hitachi 

HD2539 

234-171 

25L3258) 

AMD 

AM25L32563C 

226-164 



HM2502 

tOi 1 -47 

2517 

Hitachi 

HD2517 

246-1291 

254 

SGS 

M254 

558-172 



AM25LS2569M 

228-185 


Intersil 

HA2502 

584-61 


Signetics 

2517 

1024-31 

2540 

Hitachi 

HD2540 

247-34 

25LS2S7 

AMD 

AM25LS257C 

248-113 



2502 

254-1.00 

2518 

Hitachi 

HD2518 

326-192 


Signetics 

TDA2540 

562-3 



AM251S257M 

248-114 


National 

DM2502 

254-102 


Signetics 

2518 

1028-56 

2541 

Hitachi 

H 025 41 

230*111 


Raytheon 

25LS257C 

248-129 



DM2502C 

254-103 

2519 

Hitachi 

HD2519 

229-5 


Signetics 

TDA2541 

546-98 



25LS257M 

248-130 


RCA 

CD2502 

325-171 


Signetics 

2519 

1028-58 




562-4 

25LS258 

AMD 

AM25LS258C 

248 -80 


Signetics 

2502 

1024-53 

252 

National 

LF252 

545-104 

2542 

Hitachi 

HD2542 

228-121 



AM25LS258M 

248 : 81 


Silicon G 

SG2502 

610-97 




587-42 

2543 

Hitachi 

HD2543 

250-124 


Raytheon 

25LS25SC 

248-96 


SMC 

COM2502 

349-49 


Panasonic 

AN252 

554-159 

2544 

Hitachi 

HD2544 

242-130 



25US258M 

‘248-97 



COM2502H 

349 -56 


SGS 

M252 

558-170 

2545 

Hitachi 

HD2545 

255-110 

25LS273 

AMD 

AM25LS273C 

238-18 


Tl 

TMS2502 

1 130-5 




f 122-14 

2546 

Hitachi 

HD2546 

252-1-10 



AM25LS273M 

238-19 

2503 

AMD 

AM2503 

«! 101 -1 

2520 

Harris 

HA-2520 

* 680 




1026-119 

2SLS281 

AMD 

AM25LS281C 

224-127 




1 104-15 




565 -51 

2547 

Hitachi 

HD2547 

224 -26 



AM25LS281M 

224-128 



AM2503C 

254 -98 




584 -53 

2548 

Hitachi 

HD2548 

250-97 

25LS299 

AMD 

AM25LS299C 

252-166 



AM2503M 

254-39 




f 113-12 

2549 

Hitachi 

HD2549 

249-178 



AM25LS299M 

252-167 


Hitachi 

HD2503 

241 -109 




11 113-13 

255 

AMD 

LF255 

578-18 


Raytheon 

25LS299C 

* 302 


Intersii 

2503 

254-101 


Hitachi 

HD2520 

227-9 


Fairchild 

yiAF255 

578-20 




252-17^ 


Mostek 

MK2503 

1000-9 


Intersil 

HA2520 

584 -54 


Intersil 

LF255 

578-22 



25LS299M 

* 302 




1000-40 


Signetics 

TDA2520 

560 -86 


Motorola 

LF255 

578 -24 




252-179 


National 

DM2503 

254-104 

2521 

Fairchild 

TDA2521 

559-179 


National 

LF255 

* 786 

25LS373 

AMD 

AM25LS373C 

246-39 



DM2503C 

254-105 


Hitachi 

HD2521 

230-193 




578-27 



AM251S373M 

246-40 


RCA 

CD2503 

325-172 


Signetics 

2521 

1029-11 


Panasonic 

AN255 

561 -74 


Raytheon 

25LS373C 

246-48 


Signetics 

25G3 

1C24-3S 

2322 

Harris 

HA-2522 

* 680 


PMi 

PM255 

* 871 



25LS373M 

246-49 

2504 

AMD 

AM2504 

f 101 -1 




586-3 




578-30 

25LS374 

AMD 

AM25LS374C 

238-27 



AM2504C 

254-107 


Hitachi 

HD2522 

225-192 



PM255A 

* 871 



AW251S374M 

238-28 



AM2504M 

254-108 


Intersil 

HA2522 

586-4 


Raytheon 

LF255 

578-32 

25LS377 

AMD 

AW25LS377C 

238 -51 


Hitachi 

HD2504 

240-6 


Signetics 

TDA2522 

560-87 


SGS 

M255 

558-173 



AM25..S377M 

238-52 


Intersil 

2504 

254-109 



2522 

1029-30 


Signetics 

LF255 

578-34 

2K.S381- 

AMD 

AM25L.S381C 

224-80 


Nations- - 

DM2604 

254-HO 

2523 

Hitachi 

HD2523 

226-73 


Tl 

LF255 

578-37 



AM25LS381M 

224 -81 



DM2504C 

254-111 


Signetics 

TDA2523 

560-88 

2550 

Hitachi 

HD2550 

239-14 

25LS6 7 0 

AMD 

AM25LS670C 

247-71 


Signetics 

.2504 

1025-4 

2524 

Exar 

XR2524 

611-3 

2551 

Hitachi 

HD2551 

239 -67 



A'7i25LS670M 

247 -72 

. 2505 

AMD 

AM2505 

H 101-3 


Hitachi 

HD2524 

253 -78 

2552 

Hitachi 

H02552 

241 -183 


Raytheon _ 

25LS670C- 

247 -86 




f 101 5 




1027 -92 

2553, 1 

Hitachi 

HD2553 

325-149 




1010-50 



AM2505C 

223-180 


Signetics 

2524 

1 024 -68 

2555 

Hitachi 

HD2555 ’ 

231 -191 



25LS670M 

247-87 



AM2505M 

223-181 


Silicon G 

SG2524 

611 -18 

2556 

Exar 

XR2556C 

600-98 




1010-51 


Harris 

HA-2505 

* 672 




f 130-7 



XR2556M 

600-99 

25L01 

Signetics 

25L01 

1013-8 




S84 -60 




f 130-8 

2558 

Hitachi 

HD2558 

327-11 

25L02 

AMD 

AM25L02 

f 101-1 


Hitachi 

HD2505 

243-121 

2525 

Harris 

HA-2525 

* 680 

2559 

AMI 

S2559 

a 372 

25L03 

AMD 

AM25L03 

* 101 -1 



HM2505 

1012-70 




586-8 




598-192 

25L04 

AMD 

AM25L04 

f 101-1 


Intersil 

HA2505 

585-2 


Hitachi 

HD2525 

255-8 

256 

AMD 

LF256 

578 -39 

25S05 

AMD 

AM25S05C 

223-184 


Raytheon 

RC2505 

223-183, 


Intersil 

HA2525 

586-9 


Fairchild 

fiAF256 

578-41 



AM25S05M 

223-185 



RM2505 

223-183 


Signetics 

2525 

1024-100 


intersii 

LF256 

578-43 

. .25SQ7. 

...AMD ... 

AM25S07 .. 

-% 143,10 


SAQTit&CS 

.2605 

1024-63 - 

2526 - 

Hitachi 

HD2526 

244-73 


-tpt 

M256 

613-83 



AM25S07Q 

237-161 

2506 

AMD 

AM2506 

f 101-2 


Signetics 

2526 

1021 -97 


Mo f oro!a 

LF256 

578-45 



AM25S07M 

237-162 



AM2506C 

223 -90 

2527 

Signetics 

2527 

1029-50 


National 

LF256 

• 786 

25903 

A»ir\ 

AM25S08 

i 143-10 




224 - i 6 

2528 

Hitachi 

HD2528 

242 -31 




578-48 



AM25S08C 

237-101 



AM2506M 

223-91 


Signetics 

2528 

1029-46 


PMI 

PM256 

* 877 



AM25S08M 

237-102 




224-17 

2529 

Hitachi 

HD2529 

234-133 




578-51 

25S09 

AMD 

AM25S09C 

.237-150 


Hitachi 

HD2506 

244-11 


MOS 

MPS2529 

556-26 



PM256A 

* 877 




248-193 


Raytheon 

RC2506 

223-92 


Signetics 

2529 

1029-45 


Raytheon 

LF256 

578-53 



AM25S09M 

237-151 




224-35 

253 

NEC America jiPC253A 

580-18 


Retlcon 

CCPD256 

613-57 




248-194 



R M2 506 

223-93 


Panasonic 

AN253 

554 -68 



RL256 

613-91 

25S10 

AMD 

AM25S10 

101 -6 




224 -36 


SGS 

M253 

558-171 


Signetics 

LF256 

578-55 



AM25S10C 

253-169 


Signetics 

2506 

1024 -29 




H 122-15 


Tl 

LF256 

578-58 



AM25S10M 

253-170 

2507 

Hitachi 

HD2507 

241 -6 

2530 

Harris 

HA-2530 

* 684 

2560 

A.MI 

S2560 

* 374 


Signetics 

N25S10 

' 253-171 


Signetics 

2507 

1024-30 




565-37 




598-60 

25S18 

AMD 

AM25S18C 

237-114 

2508 

Hitachi 

HD2508 

239-119 




577 -9 


H'tachi 

HD2560 

233-177 



AM25S18M 

23/ -1 1 6 

2609 

Hitachi 

HD2509 

242-30 




1 114-2 


Signetics 

TDA2560 

560-90 

250 

National 

LW250 

• 314 


, SiQntftiCS 

2503 

1 028 -62 


Hitachi 

I-ID2530 

236 -5 

2561 

AMI 

S2561 

* 376 




609 -54 

251 

NEC Americ 

6 4RC251 

500 50 


S, or, «;.cs 

i l/AljOv 

560 *83 




596-144 

' 

NEC Americ 

A uPC250A 

587-43 


3GS 

M251 

558 -92 



2530 

1021 -79 




612-33 


Signetics 

SAJ250 

556-170 

2510 

Fairchild 

TDA2510 

559-178 


Synertek 

SY2530 

1021 -73 




615-159 

2600 

Harris 

HA-2500 

* 672 


Harris 

HA-2510 

* 676 

2531 

Hitachi 

HD2531 

232-23 


Hitachi 

HD2561 

251 -45 




580 28 




565-73 

253? 

Hitachi 

HD??vP 

3?5-113 

25fi? 

AMI 

S2562 

* 379 


Intersil 

HA2500 

580-29 




584 -52 


Signetics 

2532 

1 028 -90 




598 84 


Mostek 

MK2500 

1021 -77 




51 113-14 


Silicon G 

SG2532 

610-24 


Hitachi 

HD2562 

224-98 




1021 -110 




11 113-17 

2533 

AMD 

AM2533C 

1029-69 

2563 

AMI 

S2563 

* 380 


National 

ADD2500 

319-6 


Hitachi 

HD2510 

236-145 


Fairchild 

2533 

1029-70 




598-13 


RCA 

002500 

325-169 



HM251G 

1016-2 


Hitachi 

HD2533 

252 -70 


Hitachi 

HD2563 

226-37 


Signetics 

TDA2500 

560-84 


Signetics 

TQA2510 

560 -85 


Signetics 

2533 

1029 -72 

2564 

Hitachi 

HD2564 

248-200 


Tl 

EPN2500 

fl 130-5 



2510 

1028 -109 


Synertek 

SY2533 

1029-64 

2566 

AMI 

S2566 

558-157 

2501 

AMD 

AM2501C 

228-60 

2511 

Hitachi 

HD2511 

245-123 

2534 

Hitachi 

HD2534 

251 -157 

2567 

AMI 

S2567 

558-158 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on me page noted. 
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Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line : 

2567 

Exar 

XR2567 


598-105 

26S12 

AMD 

AM26S12AM 

341 -8 

2620 

Signetics 

TDA2620 

561 -124 

27 

Teledyne C 

CA627 

307 -52 



XR2567C 


596-145 



AM2.6S1 2C 

256-85 

2622 

AMI 

S2622 

556-128 



CAG27-10 

307 -53 



XR2567M 


596-146 




341 -16 




556-180 

27A08 

Motorola 

MCM27A08L 

1006-98 





598-106 

• 


AM26S12M 

256-86 


Harris 

HA-2622 

* 692 

27LS00 

AMD 

AM27LSOOAC 

1012-22 


Raytheon 

XR2567C 


596-147 




341 -15 




579-49 



AM27LS00AM 

1012-35 





598-107 

260 

National 

LM260 

550-6 


Intersil 

HA2622 

579 -51 



AM27LSOOC 

1012-34 



XR2567M 


596-148 




f 120-16 

2625 

Harris 

HA-2625 

* 692 



AM27LS00LC 

1012-90 





598-108 


Panasonic 

AN260 

554-69 




579-50 



AM27LSOOLM 

1012-97 

257 

AMD 

LF257 


578 -60 

2600 

AMD 

AM2600C 

250-158 


Intersil 

HA2625 

579-52 



AM27LS00M 

1012-53 


Fairchild 

HAF257 


578-62 



AM2600M 

250-159 

2627 

Signetics 

2627-2 

1008 -65 

27LS01 

AMD 

AM27LS01C 

1012-29 


Intersil 

LF257 


579-2 


AMI 

S2600 

560-178 



2627-3 

1008-90 



AM27LS01LC 

1012-86 


Motorola 

LF257 


579-4 


Harris 

HA-2600 

* 688 

263 

Micro Comp 

MCC263 

554-15 



AM27LS01 LM 

1012-96 


National 

LF257 

* 

786 




576-52 


Signetics 

TAA263 

546-96 



AM27LS01M 

1012-47 





579 -7 




f 113-11 




555-141 

27LS02 

AMD 

AM27LS02C 

1011 -54 


PMI 

PM 257 

A 

882 




1 113-13 

2630 

Harris 

HA-2630 

* 696 



AM27LS02M 

1011-65 





579-10 




f 113-14 




545-40 

27LS03 

AMD 

AM27LS03C 

1011-55 



PM257A 

A 

882 




H 113-17 


Signetics 

TDA2630 

559-155 



AM27LS03M 

1011-66 


Raytheon 

LF257 


579-12 




1 114-1 




561 -125 

27LS10 

AMD 

AM27LS10C 

1003-90 


Signetics 

LF257 


579-14 


Intersil 

HA2600 

576-53 

2631 

Signetics 

TDA2631 

559-156 



AM27LS10M 

1003-116 


Tl 

LF257 


579-17 


Mostek 

MK2600 

1021 -78 




561 -126 

27LS1 1 

AMD 

AM27LS11C 

1003-97 

2571 

Hitachi 

HD2571 


249-179 




1021 -111 

2633 

Signetics 

2633 

1023-112 



AM27LS11M 

1004-2 


Signetics 

TDA2571 


560-156 


Signetics 

» TDA2600 

561 -155 

2635 

Harris 

HA-2635 

*! 696 

27L08 

Tl 

TMS27L08 

1007-6 

2573 

Hitachi 

HD2573 


227-75 



2600 

1023-64 




545-41 

27S00 

AMD 

AM27S00BC 

1012-63 


Signetics 

TDA2573 


560-157 



2600-1 

1023-18 

264 

Panasonic 

AN264 

555-172 

27S01 

AMD 

AM27S01BC 

1012-57 

2574 

Hitachi 

HD2574 


344 -84 


TRW 

CA2600 

559-126 

2640 

Harris 

HA-2640 

* 700 

27S02 

AMD 

AM27S02C 

1011 -6 

2575 

Hitachi 

HD2575 


344 -85 

2601 

AMI 

S2601 

560-179 




565-99 



AM27S02M 

1011-24 

2577 

Hitachi 

HD2577 


345-7 


Mostek 

MK2601 

1000-10 




577-39 

27S03 

AMD 

AM27S03C 

1011-15 

2578 

Hitachi 

HD2578 


243-65 




1000-41 


Signetics 

TDA2640 

611-16 



AM27S03M 

1011 -26 

2579 

Hitachi 

HD2579 


345-175 


Signetics 

2601 

1014-28 

2645 

Harris 

HA-2645 

* 700 

27S08 

AMD 

AM27S08C 

1003-33 

258 

Micro Comp 

MCC258 


559-29 


SMC 

COM2601 

349-82 




565-100 



AM27S08M 

1003-45 


Motorola 

LM258 


567-81 


TRW 

CA2601 

559-127 




582 -28 

27S09 

AMD 

AM27S09C 

1003-34 





590-46 

2602 

AMD 

AM2602C 

251 -12 

2650 

Harris 

HA-2650 

* 704 



AM27S09M 

1003-47 


National 

LM258 


567 -84 



AM2602M 

251 -13 




589 -29 

27S10 

AMD 

AM27S10C 

1003-91 





589-49 


Harris 

HA-2602 

* 688 


National 

INS2650 

*1656 



AM27S10M 

1003-117 




f 

115-12 




579 -42 




1524 -3 

27S11 

AMD 

AM27S11C 

1 003 -98 



LM258A 


567 -87 


Intersil 

HA2602 

579 -44 



INS2650A 

*1656 



AM27S11M 

1004 -3 





589-24 

2605 

Harris 

HA-2605 

* 688 




1506-130 

27S80 

AMD 

AM27S80C 

1022-35 


Signetics 

LM258 


567-90 




579-43 



2650 

*1656 



AM27S80M 

1022-47 





589-51 




51 114-1 


Signetics 

2650 

1506-131 

27S81 

AMD 

AM27S81 C 

1022-41 


Tl 

LM258 


567-96 


Intersil 

HA2605 

579-45 




1530-4 



AM27S81 M 

1022 -48 





591 -35 

2606 

Signetics . 

,2606 

101 5 -.9 




, 1 147-41 

270 

National 

LM270 

545,-9 

2580 

Hitachi 

HD2580 


233 -56 



2606-1 

1014-75 




H 147-12 




554 -4 ' 


Signetics 

2580 

1023-3 

2607 

Signetics • 

2607 

1022 -67 




H 147-13 




n 119-15 

2581 

Signetics 

TDA2581 


560-158 

2608 

Signetics 

2608 

1022 -78 




U 147-14 


Panasonic 

AN270 

555-134 

259 

Panasonic 

AN259 


554-35 



2608-1 

1022-66 




- H 147-15 


Plessey 

TCA270 

561 -192 

2590 

Signetics 

TDA2590 


560-159 

2609 

Signetics 

2609 

999 -71 




H 147-16 


RCA 

CA270 

561 -194 

25909 

AMD 

AM25909 


143-10 

261 

National 

LM261 

549-53 




f 147-17 


Signetics 

TCA270 

561 -206 

26LS31 

AMD 

AM26LS31C 


334-46 




51 120-16 




H 147-18 


. Silicon Q 

SG270-05R 

605-101 



AM26LS31M 


334-47 

2610 

Signetics 

TDA2610 

561 -97 




fl 147-19 

2700 

AD 

AD2700L 

614-145 


Tl 

AM26LS31C 


334 -48 

2611 

Signetics 

TDA2611 

555-46 




H 147-20 



AD2700U 

614-146 



AM26LS31M 


334 -49 



2611 

1014-23 




f 147-21 


Harris 

HA-2700 

* 708 

26LS32 

AMD 

AM26LS32C 


338 -58 

2612 

Signetics 

2612 

1014-18 




f 147-22 




566-128 



AM26LS32M 


338-59 

26123 

AMD 

AM26123 

51 110-12 




f 151 -21 




577-3 


Tl 

AM26LS32C 


338 -60 



AM26123C 

251 -37 




H 152-3 


National 

LF2700 

598-45 



AM26LS32M 


338-61 



AM26123M 

251 -38 



2650A 

1506-132 


Signetics 

TDA2700 

562-33 

26LS33 

AMD 

AM26LS33C 


339-7 

2613 

Signetics 

2613-20 

1018-102 

2651 

National 

INS2651 

1506-146 

2701 

AD 

AD2701L 

614-147 



AM26LS33M 


339-8 



2613-30 

1019-17 


Signetics 

2651 

1506-147 



AD2701 U 

614-148 

26S02 

AMD 

AM26S02C 


251 -31 



2613-45 

1019-42 

2652 

National 

INS2652 

1506-150 

2702 

AD 

AD2702L 

614-173 



AM26S02M 


251 -32 



2613-5 

1018-88 


Signetics 

2652 

349-94 



AD2702U 

614-174 

26S10 

AMD 

AM26S10C 


256-81 

2614 

AMD 

AM2614 

11 105-9 




1506-151 

2704 

AMD 

2704 

1005-93 





341 -36 



AM2614C 

331 -58 

2655 

Harris 

HA-2655 

* 704 




1511-147 



AM26S10M 


256-82 



AM2614M 

331 -59 




589-56 


AMI 

S2704A 

1511-148 





341 -29 


Signetics 

2614-20 

1017-110 


National 

INS2655 

1506-153 


EA 

EA2704C 

1005-94 


Motorola 

MC26S10 


256-93 



2614-30 

1018-16 


Signetics 

2655 

1506-154 



EA2704L 

1005-100 





341 -40 



2614,45 

1018-50 

2656 

National 

INS2656 

1505-131 



EA2704M 

1005-102 


Raytheon 

26S10C 


256-95 

2615 

AMD 

AM2615 

51 105-9 




1506-156 


Fairchild 

2704 

1005 -95 



26S10M 


256-96 



AM2615P 

335-10 


Signetics 

2656 

1506-157 


Harris 

HA-2704 

* 708 


Tl 

AM26S10C 


256-99 



AM2615M 

335-11 

2660 

Signetics 

2660 

1009 -22 




566-129 





341 -42 

2616 

AMD 

AM2616C 

331 -56 



2660-1 

1009 -69 




577-4 



AM26S10M 


256-100 



AM2616M 

331 -57 



2660-2 

1009-100 


Intel 

2704 

1005-96 





341 -33 


Intersil 

2616-11 

1023-46 



2660-3 

1 009 -23 


National 

LM2704 

598-21 

26S11 

AMD 

AM26S11C 


256-83 


Signetics 

2616 

1023-54 

2665 

Signet, cs 

2665 

1023-116 



MM2704 

1 005 -97 





341 -37 


- 

2616-1 

1023-27 

2670 

Signetics 

TQA2670 

560-91 




1511-149 



AM26S1 1 M 


256-84 

2617 

AMD 

AM2617 

336-4 

2675 

Signetics 

2675 

1009-107 


Signetics 

2704 

1005-98 





341 -30 


Signetics 

2617 

1023-55 

2680 

Signetics 

TDA2680 

561 -39 




1511-151 


Motorola 

MC26S11 


256-94 



2617-1 

1 023 -28 



2680 

1008-115 

2705 

Harris 

HA-2705 

* 708 





341 -41 

262 

Panasonic 

AN262 

555-133 



'2680-1 

1009-53 




566-130 


Raytheon 

26S11C 


256-97 

2620 

Harris 

HA-2620 

* 692 



2680-2 

1009-105 




580-4 

* 


26S11M 


256-98 




565-19 

2688 

AMI 

S2688 

558-152 


National 

LM2705 

598 -22 


Tl 

AM26S1 1 C 


256-101 




577 -36 




614-35 

2706 

National 

LM2706 

598-23 





341 -43 




51 113-12 




U 122-4 

2707 

Intel 

2707C-1 

1008-71 



AM26S11M 


256-102 




5! 113-16 

2690 

Sig-efcs 

TDA2690 

561 -40 


National 

LM2707 

598 -24 





341 -34 




5! 113-17 



2690-2 

1009-123 

2708 

AMD 

2708 

1006-108 

26S12 

AMD 

AM26S12AC 


256-87 


Intersil 

HA2620 

565 -20 



2690-3 

1010-8 




1511-155 





341 -9 




577-37 



2690-4 

1010-20 


EA 

EA2708 

f 140-6 



AM26S12AM 


256-88 


Signetics 

TDA2620 

559-154 

27 

iNcC A.Tio’iCS 

jjPC27 

554-50 




H 142-13 
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Page- line 

? 70ft 

FA 

EA2708C 

1006-109 

278 

NEC America »*PD278 

556 -52 

2814 

AMD 

AM 261 4M 

iQ29 -21 

2900 

Niahnnaj 

u 2900 

557 ,155 



EA2708L 

1007-11 


Panasonic 

AN278 

557 -47 


Sprague 

ULN-28I4A 

346-150 




595 -36 



EA2708M 

1007-13 

279 

Panasonic 

AN279 

561 -185 




54S-122 



2900 

*1656 
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1507-162 




1507-45 




237-107 




•005 -5 



AM29703M 

1507-163 

\ 


AM2909M 

257-21 




1507-125 



29624M 

*1494 


National 

IDM29703C 

1507-166 

\ 



1 507 -46 



r PB2918D 

*1850 




1005-42 



IDM29703M 

1507-167 

! 291 

National 

AM291 

3' 0-96 


Raytheon 

AM2918G 

237 -‘08 

29625 

Raytheon 

29625 

*1494 

29704 

AMD 

AM29704C 

247-113 




310-100 




■1507-126 



29625C 

*1494 




1507-151 

! 2910 

OEI 

2910 

545-119 



AM2918M 

237-109 




1005-12 



AM29704M 

247-114 

s 



545-123 




1507-127 



29625M 

*1494 




1507-152 

| 2911 

AMD 

AM2311C 

257 -6 

2919 

AMD 

AM2919C 

1 507 -50 




1005-53 

29705 

AMD 

AM29705C 

247-115 


Arranged alphanumericaliy from left to right. 
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Number 
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Device 

Page-Line 

Slice 

Number 

Source 

Device 

Page-Line 

base 

Number 

Source 

Device 

— 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

29705 

AMD 

AM29705C 


3 

EMM/Semi 

R03-8316A 

1023-85 

300 

Silicomx 

T300 

545-166 

3006 

Minrn W.At 

UM.mnAM 





AM29705M 

247-116 



R03-8316B 

1023-41 


Teiedyne S 

300 

H 108-15 





320-117 




1507-154 


G! 

AY3-0214 

558-185 




1! 109-2 


Motorola 

M 03 006 


236-147) 



29705 

1 148-4 



AY3-0215 

558-186 




% 110-5 


RCA 

CA3006 


546-83 

29720 

AMD 

AM29720C 

1012-30 



AY3-0216 

558-187 

3000 

Gl 

CK3000 

556-185 





557-51 




1507-170 



AY3-1014A 

349-51 


Intel 

3000 

1519-1 





559-1 1 



AM29720M 

1012-48 



AY3-1015 

349-50 




f 146-9 




f 

118-11 




1507-171 



AY3-3550 

259-177 




1 146-13 


Sprague 

ULN-3006 


260 -9 

29721 

AMD 

AM29721C 

1012-36 



AY3-81 10 

554 -88 


LSI Comp 

RED3000/3600 

213-157 





613 49 




1507-172 



AY3-8112 

554 -89 


Micro Net 

MN3000 

320-112 




f 

136-8 



AM29721M 

1012-54 



AY3-8203 

561 -130 



MN3000H 

320-113 




H 

136-9 




1507-173 



AY3-8330 

561 -139 


Motorola 

MC3000 

241 -154 




1! 

136-10 

29750 

AMD 

AM29750C 

1003-6 



AY3-8500 

558-13 


RCA 

CA3000 

545-48 





136-1 ; 




1507-132 



AY3-8500-1 

558-14 




1 112-2 



ULS-3006 


260-11 




1003-37 



AY3-8515-1 

558 -58 


Signetics 

N3000 

1530-3 

3007 

Micro Net 

MN3007 


321 -113 




1507-133 



AY3-8550 

558-15 

30000 

Mostek 

MK30000 

1022-68 



MN3007H 


321 -114 


National 

IDM29750C 

1507-137 



AY3-8550-1 

558-16 

3001 

Intel 

M3001 

257 -9 


Motorola 

MC3007 


241 -100 



IDM29750M 

1507-138 



AY3-8600 

558-17 




1507-192 


RCA 

CA3007 


545 -49 

29751 

AMD 

AM29751C 

1003-10 



AY3-8600-1 

558-18 



3001 

1 257 -8 




11 

122-10 




1507-135 



AY3-8601 

558-19 




1507-191 

3008 

Micro Net 

MN3008 


320 -80 



AM29751M 

1003-39 



AY3-8602 

558 -20 


Micro Net 

MN3001 

320-91 




1 

125-5 




1507-136 



AY3-8603 

558 -21 




320-114 



MN3008H 


320-81 


. National 

IDM29751C 

1507-139 



AY3-8604 

558-22 



MN3001H 

320-92 


Motorola 

MC3008 


226-40 



IDM29751M 

1507-140 



AY3-8605 . 

558 -23 




320-115 


RCA 

CA3008 


581 -57 

29760 

AMD 

AM29760C 

1003-92 



AY 3-86 15-1 

558 -59 


Motorola 

MC3001 

239-50 




,1 

1 1 6 -20 




1507-142 



AY3-8700 

558-24 


Panasonic 

MN3001 

612-93 



CA3008A 


575-47 



AM29760M 

1507-143 



AY3-8700-1 

558 -25 


RCA 

CA30O1 

546-79 


, RIFA 

PBA3008 


600-36 


National 

IDM29760C 

1507-146 



AY3-8900 

558 -26 




f 119-5 


Sprague 

ULN-3008 


260-10 



IDM29760M 

1507-147 




561 -160 


Signetics 

N3001 

*1860 





613-50 

29761 

AMD 

AM29761C 

.1003-99 



AY3-8900-1 

558 -27 




257-25 

3009 

Micro Net 

MN3009 


320-62 




1507-144 




561 -161 




1507-193 



MN3009H 


320-83 



AM29761M 

1507-145 



AY3-9400 

599 -4 




f 152-1 


Motorola 

MC3009 


226-115 


National 

IDM29761C 

1507-148 



AY3-9401 

599-5 




H 152-2 


RIFA 

PBA30C9 


600 -37 



IDM29761M 

1507-149 



AY3-9410 

599 -6 



S3001 

*1860 

301 

AD ' 

AD301 A 


584 -9 

298 

AMD 

LF296 

615-26 



RA3-4200 

1018-114 




257-26 



AD301AL 


571 -10 


National 

LF298 

615-66 



RA3-4256 

1014-90 




1507-194 


AMD 

LM301 


584 -32 

29803 

AMD 

AM29803C 

1507 -55 



RA3-4256A 

1015-8 



3001 

*1860 



LM301 A 


584 -1 0 



AM29803M 

1507-56 



RA3-4256B 

1014-124 


Silicon G 

SG3001 

546-103 


CMA 

FX301 


599 -61 



29803 

1 146-6 



RA3-4402 

1018-110 

3002 

Fairchild 

SH3002C 

310-37 


Fairchild 

^xA301 A 


584-11 


National 

IDM29803C 

1507 -57 



R03-16384 

1023-105 



SH3002M 

310-38 


Intersil 

301 A 


584-12 



IDM29803M 

1507-58 



R03-20480 

1023-94 


Intel 

M3002 

224-164 



301 ALN 


584 -23 

2981 

Sprague 

UDN-2981 A 

346-164 



R03-2513 

999-8 




1507-187 


Micro Net 

MN301 


320-32 




548-133 



R03-2560 

1021 -34 



3002 

224-163 



MN301H 


320-33 

29811 

AMD 

AM29811C 

1507-60 



RO3-4096 

1021 -70 




1507-186 


Micro Power 

MPS301 


547-9 



AM29811M 

1507-61 



RO3-5120 

1021-99 


Micro Net 

MN3002 

320-88 


Mbtoroia 

LM301A 


584-13 



29811 

1 146-6 



R03-8316A 

1023 -86 



MN3002H 

320-89 


National 

I.M301 

1 

H5-3 


National 

, IDM29811C 

1507-62 



R03-8316B 

1023 -43 


Motorola 

MC3002 

245 -200 




f 

115-4 



IDM29811M 

1507-63 



R03-8316C 

1023 -20 


Panasonic 

MN3002 

612-86 



LM301A 


584-14 

2982 

Sprague 

UDN-2982A 

346-168 



R03-9316A 

1023-87 


RCA 

CA3002 

546-80 




1 

116-1 




548-136 



R03-3316B 

1023 -44 




557 -49 




1 

1 1 1> -c 

2983 

Sprague 

UDN-2983A 

346-165 



R03-9316C 

1023-21 




f 118-12 




f 

116-3 




548-137 



R03-9332C 

1023-107 


Signetics 

N3002 

*1868 




% 

116-6 

2984 

Sprague 

UDN-2984A 

346-169 


ITT 

ZTE3 

614-191 




224-176 


NEC America uPC301 


584-16 




548-138 

3.3 

ITT ' 

ZTE3.3 

614-192 




1507-188 


Panasonic 

AN-301 


562 -23 

29882 

AMD 

AM29882C 

1507-183 

3.6 

ITT 

ZTE3.6 

614-193 




H 148-1 


Plessey 

SL301 


547-23 

29883 

AMD 

AM29883C 

1507-184 

3.9 

ITT 

ZTE3.9 

614-194 




1 152-1 


Raytheon 

LM301A 


580-36 

299 

National 

LM299 

614-128 

30 

NEC America ^tPC30 

554 -45 




t 152-2 


RCA 

C A 3 0 1 A 


084 - 1 B 




1 138-1 


PM! 

DAC-30 

* 930 



S3002 

*1868 


Signetics 

LM301A 


584 -19 




1 138-10 



DAC-30A 

* 930 




224-177 


Silicon G 

SG301A 


584 -21 



LM299A 

614-1 321 




322-79 




1507-189 


SiHcofibc 

DG301 

i 

soa 




H 138-1 



DAC-30B 

* 930 



3002 

*1868 




* 

532 




f 138-10 




322 -80 


Siliconix 

SI3002A 

310-29 



DG301A 

* 

528 


NEC America juPD299 

556-55 



□AC-30E 

* 930 . 



SI3002B 

310-30 





309 -34 




556-87 




322-81 

3003 

Intel 

M3003 

1508-10 



DG301B 

* 

52B 


Raytheon 

LM299 

614-138 



DAC-30F 

* 930 



3003 

1508 -9 





309-35 



LM299A 

614-141 




322 -84 


Micro Net 

MN3003 

321 -97 



DG301C 

* 

528 

29901 

National 

IDM29901C 

1507-129 


Teiedyne C 

CAG30 

307-16 



MN3003H 

321 -98 





309 -36 



IDM29901M 


300 

AMI 

EVK-300 

*1544 


Motorola 

MC3003 

245-197 


TeledyneC 

CSR301 


327-43 

29902 

National 

IDM29902C 

1507-71 


Cybernetic 

CY-300 

326-93 


Panasonic 

MN3003 

612-83 





345-88 




1507-72 




1513-66 

3004 

Micro Net 

MN3004 

321 -109 


Teledyne S 

301 A/C 


221 -73 

29903 

National 

IDM29903C 

1507-168 


Hughes 

300 

562 -60 



MN3004H 

321 -1 10 





221 -116 

29904 

National 


1507-175 


Intersil 

300 

609-8 


Motorola 

MC3004 

242-100 



301 B/M 


221 -74 



IDM29904M 

1507-1761 


ITT 

SAJ300 

556-140 


Panasonic 

MN3004 

612-87 





221 -1 19 

29905 

National 

IDM29905C 

1507-177 


National 

LM300 

609 -9 


RCA 

CA3004 

546 -81 


T! 

LM301A 


584 -22 




1507-178 




f 134-10 




«! 118-11 

3010 

Mech/FM! 

3010 


612-48 

29907 

National 


1507-180 


Silicon G 

SG300 

609-11 

3006 

Micro Net 

MN3005 

321 -87 


IPI 

IPL3010 


613-69 



IDM299C7M 

1507-181 


Silicon;. 

DG30C 

* $28 



MN3005H 

321 -SB 


Micro Net 

MN3010 


320 -46 

3 

Datel 

ADC-HU38 

317-9 




* 532 


Motorola 

MC3005 

241 -50 



MN3010H 


320 -49 


EMM/ Sami MAi-^obA 

1016-7 




1 136-6 


Panasonic 

MN3005 

612-96 


Motorola 

MC3010 


240-49 



RA3-42568 

1015-30 




f 136-7 


RCA 

CA3005 

546-82 


RCA 

CA301O 


581 -58 



RA34265B 

1014-122 



DG300A 

* 528 




557 -50 




H 

116-20 



R03- 16384 

1023-104 




307 -25 




559-10 



CA3010A 


575 -48 



R03 2513 

999 7 



DG30C5 

* 528 




t} 118-11 

301 1 

Motorola 

MO 301 1 


236-102, 



RO3-2560 

1021 -33 




307 -26 




! 121 -18 


National 

LM3011 


546 -60 



RO3-4096 

1021-69 



DG300C 

* 528 

3006 

Micro Net 

MN3006 

320-95 




11 

122-9 



RO3-5120 

1021 -98 




307 -27 




320-116 


RCA 

CA3011 


546 -84 


H Inaicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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Page-Une 

Base 

Number 
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Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

3011 

RCA 

CA3011 

1 

121 -18 

3026 

RCA 

CA3026 


547-188 

3042 

RCA 

CA3042 


557-97 

306 

Siliconix 

DG306B 

311-42 

3012 

Motorola 

MC3012 


240-174 

3028 

Motorola 

MC3028 


234 -99 





561 -85 



DG306C 

* 528 


RCA 

CA3012 


546-85 


Natrona! 

LM3028 


545 -58 

. 



fl 

123-15 




31 1 -43 





557 -52 


RCA 

CA3028 


545-60 

3043 

RCA 

CA3043 


557-98 


Teledyne S 

306A/C 

221 -157 




f 

121 -18 





557 -53 





561 -86 



306B/M 

221 -158 




f 

121 -19 




f 

121 -19 

3044 

RCA 

CA3044 


559-106 


Tl 

L.M306 

550-10 

3013 

Micro Net 

MN3013 


321 -27 



CA3028A 


545-61 




1 

123-14 

3060 

Motorola 

MC3060 

236 -1 86 



MN3013H 


321 -28 




f 

1-18-13 

3045 

Fairchild 

; uA3045M 


547-119 




f 108-6 


RCA ' 

CA3013 

f 

121 -18 



CA3028B 


-545 -62 


Natrona! 

LM3045 


547-124 


RCA 

CA3060 

545-145 

3014 

Micro Net 

MN3014 


320-86 




f 

118-13 


Piessey 

SL3045 


547 -134 




545-146 



MN3014H 


320-87 

3029 

Motorola 

MC3029 


234-103 


RCA 

CA3045 


547-140 




567 -39 


RCA 

CA3014 


557 -95 


RCA 

CA3029 


581 -59 


Silicon G 

SG3045 


547-149 




567 -40 




1! 

121 -18 



CA3029A 


575 -49 

3046 

Fairchild 

jiA3046C 


547-120 




592-9 

3015 

Micro Net 

MN3015 


320-76 

303 

Micro Power 

MPS303 


547-11 


National 

LM3046 


547-125 




592-14 



MN3015H 


320-77 


Panasonic 

AN303 


562-25 


Piessey 

SL3046 


547-136 




592-17 


Motorola 

MC3015 


239-158 


Piessey 

Si-303 


547 -49 


RCA 

CA3046 


547-141 



CA3060A 

545-147 


RCA 

CA301 5 ■ ‘ 


568 -28 


Siliconix 

DG303 

♦ 

528 


Silicon G 

SG3046 


547-150 




567-41 





582 -6 




* 

532 

3047 

RCA 

CA3047 


580-42 



CA3060B 

545-148 





117-1 



DG303A 

* 

528 



CA3047A 


564-145 




567-42 



CA3015A 


568 -29 





310-43 





580-26 

3061 

Motorola 

MC3061 

236-68 




/ 

575-55 



DG303B 

* 

528 

3048 

RCA 

CA3048 


545 -5. 




f 108-6 

3016 

IPI 

IPL3016 


613-70 





310-44 





555-175 

3062 

Motorola 

MC3062 

236-69 


Motorola 

MC3016 


239-159 



DG303C 

★ 

528 





61 2 -2 




f 108-6 


RCA 

CA3016 


568-30 





310-45 




f 

116-19 




f 131 -11 





582 -7 


Teledyne S 

303A/C 


221 -134 

3049 

RCA 

CA3049 


547-199 


RCA 

CA3062 

613-139 




f 

117-1 



303B/M 


221 -135 





559-12 




f 135-13 



CA3016A 


568 -31 

3030 

Intech/FMi 

3030 


612-45 

305 

AMD 

LM305 


609-19 

3064 

Fairchild 

/xA3064 

559-91 





575-56 


RCA 

CA3030 


568-32 



LM305A 


610-12 

- 

National 

LM3064 

559-97 

3018 

= airchild 

fiA301 8 AM 


547-54 





582-8 


Fairchiio 

jiA305AC 


610-13 


RCA 

CA3064 

559-107 



HA3018M 


547-53 



CA3030A 


568-33 



/wA305C 


609-20 


Tl 

TMS3064 

1010-47 


National 

LM3018 


547-19 





575-57 


intersil 

305 


609-21 




1025-42 





547-55 

3031 

Motorola 

MC3031 


242-195 



305A 


610-14 

3065 

Fairchild 

/iA3065 

557-65 



LM3018A 


547-22 

3032 

IP! 

IPL3032 


613-71 


Motorola 

LM305 


609 -22 




561 -46 





.CC 


Metre’s 

MC3032 


24? -86 



MLM305 

f 

133-10 


National 

LM3065 

557 -85 


Piessey 

SL3018 


547 -60 

3033 

RCA 

CA3033 


565-12 


National 

LM305 


609-23 




561 -62 



SL3018A 


547-61 





580-41 




f 

133-13 




f 122-9 


RCA 

CA3018 


547 -64 




1i 

117-2 




f 

133-15 


RCA 

CA3065 

557 -99 




f 

119-3 



CA3033A 


564-144 




fl 

134 -2 




561 -87 



CA3016A 


547 -65 





580 *25 



LM305A 


610-15 

3066 

RCA 

CA3066 

560 -40 

3019 

RCA 

CA3019 

1! 

119-9 




f 

117-2 


Panasonic 

AN30.5 


562-27 

3067 

Fairchild 

>iA3067 

559 -17T 

302 

AMD 

LM302 . 


563-45 

3035 

RCA 

CA3035 


546-21 


Piessey 

SL305 


547-75 


National 

LM3067 

559-195 


Fa-rcmio 

fxA >JcC 


-46 





04c 43 


Rayt^cr. 

LM305 . 


608-26'" 


nCA ' 

CA30G7 " 

560-41 


Intersil 

302 


563-47 





560 -200 



LM305A 


610-18 

- 



f 123-19 


Micro Power 

MPS302 


547-10 

3036 

Fairchild 

HA3036M 


547-73 


Silicon G 

SG305 


609 -27 

3068 

RCA 

CA3068 

559-18 


National 

LM30P 


563 -44 


RCA 

CA3036 


547-76 



SG305A 


610-17 




561 -196 




f 

1 1 1 -9 

3G37 

RCA 

CA3037 


582 -2 


Siliconix 

DG305 

* 

528 




f 123-18 




f 

120-17 



CA3037A 


575-50 




* 

532 

307 

AMD 

LM307 

583-57 

| 

Panasonic 

AN302 


562 -24 

3038 

Exar 

XR303SM 


537 -53 



DG305A 

* 

528 


CMA 

FX307 

598 -90 


Silicon G 

SG302 


563-43 


Motorola 

MC3038 

f 

109-9 





309 -37 


Fairchild 

jxA307C 

583 -58 


Siliconix 

DG302 

.» 

528 


. RCA 

CA3038 


568 -34 



DG305B 

* 

528 


Intersil 

307 

583-59 




* 

532 





582 -9 





309-38 


Motorola 

LM307 

584 -2 



DG302A 

* 

528 



CA3038A 


568 -35 



DG305C 

* 

528 


National 

LM307 

584 -3 





311.-38 





575 -58 





309-39 


Panasonic 

AN307 

562 -29 



DG302B 

* 

528 

304 

Fairchild 

jj A3Q4C 


61 0 -36 


Tl 

LM305 


609 -28 


Raytheon 

LM.307 

580-37 





31 1 -39 


Micro Ne f 

MN304 


234 -9 



LM305A 


610-19 


RCA 

CA307 

584-5 



DG302C 

★ 

528 





344-164 

3050 

Intech/FMi 

3050 


612-5 


Signetics 

LM307 

584-6 





311 -40 



MN304H 


234-10 


Motorola 

MC3050 

f 

108-6 


Silicon G 

SG307 

584-7 


T eiedyne S 

302A/C 


221 -79 





344-165 


RCA 

CA3050 


548 -1 


Siliconix 

DG307 

* 528 





221 -141 


Motorola 

LM304G 


610-37 

3051 

Motorola 

MC3051 


234-153 




* 532 



302B/M 


221 -80 



MLM304 


133-10 




1 

108 -6 



DG307A 

* 528 





221 -142 


National 

LM304 


610-38 


RCA 

CA3051 


548 -2 




310-46 

3020 

HyComp 

HCJf020 


545 -89 




f 

133-13 

3052 

Motorola 

MC3052 


235 -36 



DG307B 

* 528 





571 -18 




f 

133-15 




f 

108 -6 




310-47 


Intech/FMi 

3C20 


612-43 




f 

134-1 


RCA 

CA3052 


545 -6 



DG307C 

• 528 


Micro Net 

MN3020 


321 -35 




if 

134-10 





555-176 




310-48 



MN3020H 


321 -36 

■ 

Panasonic 

AN304 


562 -26 

3053 

National 

LM3053 


545-59 


Teledyne S 

307 A /C 

221 -160 


Motorola 

MC3020 


244-35 

. 

Raytheon 

LM304 


610-40 

3054 

Fairchild 

jiA3054 


547-184 



307B/M 

221 -161 


RCA 

CA3020 


546-86 


Silicon G 

SG304 


610-41 


National 

LM3054 


547-186 


Tl 

LM307 

584-8 





554-163 





610-75 


RCA 

CA3054 


547-189 

3070 

National ' 

LM3070 

559-196 




1 

117-15 


Siliconix 

UG304 

•k 

528 

3056 

RCA 

CA3058 


616-29 


RCA 

CA3070 

560-42 



CA3020A 


546-87 




* 

532 




f 

135-12 

3071 

National 

LM3071 

559-197 

1 



f 

1 ! ; ■ ■. ,j 



DG304A 


528 


STca" G 

SG3058 


6" 6 -35 


RCA 

CA3071 

560-43 

1 3021 

Motorola 

MC3021 


244 -1 23 





307 -28 

3059 

RCA 

CA3059 


616-30 

3072 

RCA 

CA3072 

560-44 


RCA 

CA3021 


646 -66 



DG3046 

. 

528 




f 

132-9 

3075 

Fairchild 

HA3075 

557 -66 

1 



f 

1 18-t4 





307 -29 




fl 

135-12 




1 121-1 

i 3022 

Motorola 

MC3022 


244 .168 



DG304C 

* 

523 


Silicon G 

SG3059 


616-36 




f 121-4 

} 

RCA 

CA3022 


546 -89 





307 -30 

306 

AMD 

LM306 


560-1 1 


National 

LM3075 

557 -86 

1 



% 

118-14 


Ts-’stiyflc S 

304A/C 


221 -127 


Natrona' 

LM306 


550-8 




1 122-9 

i 3023 

Motorola 

MC3023 


243-141 



304 B/M 


-12s 




t 

'20-17 


RCA 

CA3075 

557-100 

1 

RCA 

CA3023 ' 


546-90 


Tl 

LM304 


610-42 


Panasonic 

AN306 


562-28 




561 -88 

i 



1 

118-14 

3040 

intedvW 

3040 


615-1 76 


Raytheon 

LM306 


550 -9 

3076 

Fairchild 

^A3076 

. 557-41 

3024 

Motorola 

MC3024 


249-122 


RCA 

C 43040 

<1 

1 1 ft - 1 5 


Siliconix 

DG306 

* 

528 


RCA 

CA3076 

557 -54 

3025 

Motorola 

MC3025 


249-123 

304 1 

Intech/FMi 

30m 


615-172 




* 

532 

3078 

RCA 

CA3078 

554 -20 

3026 

Fa^chilc! 

P.A3026 


547 -183 


RCA 

CA3041 


557 -96 



DG306A 

* 

528 




566-111 

j 

Motorola 

MC3026 


238 .111 





561 -84 





311 -41 




567-16 


National 

LM302G 


547 -185 





1 23-15 



DG306B 

★ 

528 




578-6 


Arranged alphanumerically from left to right. 
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Base 

Number 
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Page-Line 

Base 

Number 
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Page-Line 

3078 

RCA 

CA3078A 


566-112 

309 

CMA 

FX309 

598 -49 

3103 


MC31 03 

245-1 98 

3 1 26 

Motorola 

MG 31 26 

238-112] 





567 -1 7 


Fairchild 

HA309C 

601 -65 

31 04 


3 1 04 

24 ? -99 


Nmom 

i,M3 1 26 

560-2 


— 



577-28 


Motorola 

LM399 

601 -69 




1C1C -32 


no A 

CA3 1 26 

560 -4 / j 

3079 

RCA 

CA3079 


616-31 



LM309G 

601 -18 


MOtorO ! a 

MC‘3'104 

24,?-i01 



CA3126Q 

f 123-16 i 




fl 

135-12 



MLM309 

If 133-10 

3105 

Mv.nrcia 

MC3105 

241 -51 


T| 

TMS3126 

1028-101 


Silicon G 

SG3079 


616-37 


National 

LM309 

fl 133-16 

3106 

Motorola 

MC31 0t> 

238-148 

312? 

Piessey 

SL.31 27 

547-176 

308 

AD 

AD3Q8 


583-41 




f 134-3 

310? 

Motorola 

MC-3107 

24’ _igi 


RCA 

CA3127 

547-177 



AD308A 


570 -58 



LM309H 

601 -22 

3108 

Motorola 

MC3108 

226-4 ■ 




557-142 


AMD 

LM308 


583 -42 



LM309K 

601 -73 

3t09 

Mo’onua 

MC3109 

op f; -.115 




559-13 



LM308A 


570-57 


Raytheon 

LM309H 

601 -30 

311 

AD 

AD311 

550-33 


TI 

TMS3127 

1028-105 


Fairchild 

(iA306AC 


570-59 



LM309K 

601 -77 


AMD 

lF3 i 1 

560 -48 

31 28 

MotT'O'a 

MC3128 

234 *100 



JI.A308C 


583 -43 


Signetics 

LM309DA 

601 -51 



LM3 1 1 

550-46 


RCA 

CA3128 

560-48 


Intersil 

308 


583-44 




601 -79 


Fgit'oMd 

P.AF3 ! 1 

550 -45 


Ti 

TMS3128 

1029-22 



308 A 


570-60 



LM309DB 

601 -32 




550-49 

8129 

Motorola 

MC3129 

234-104 



308 LN 


583-53 




601 -99 



^ A3 1 1 C 

360 -34 


T, 

TMS31 23 

1 023 "o 1. 


Motorola 

LM308 


583 -45 


Silicon G 

SG309K 

601 -82 



CCD311 

612-66 

313 

Hughes 

313 

562 -61 



LM308A 


571 -2 



SG309T 

601 -35 


InterSll 

311 , 

550-35 


National 

LM313 

614-104 


National 

LM308 


583-46 


Siliconix 

DG309 

* 532 


Micro Net 

MN311 

322-110 




fl 138-9 




fl 

115-5 


Ti 

LM309 

601 -38 



MN3l iH 

322-111 


Panasonic 

AN313 

555-97 j 




11 

116-5 

3090 

RCA 

CA3090 

f 117-3 


Micro Powet 

MPS311 

547 -1 3 


Teiwiyne S 

313A/C 

221 -99 




fl 116-9 



CA3090A 

557-176 


Motcro‘a 

L.M311 

550-36 



313B/M 

221 -100 



LM308A 


571 -3 



CA3090AQ 

fl 122-2 


National 

LF31 1 

560 -50 


Toshiba 

TMM313 

1017-7 




fl 

133-6 

3091 

RCA 

CA3091 

6- 1 3 181 



LM311 

550-37 



TMM313-1 

1016-89 




fl 133-16 

3093 

RCA 

CA3093 

548-154 




fl H6-6 

3130 

RCA 

CA3130 

567-58 


PMI 

PM308 


583 -48 

3094 

RCA 

CA3094 

222-14 




fl 120;13 




586-46 



PM308A 


571 -4 




545-161 




fl 120-16 



CA3130A 

567-59 


Raytheon 

LM308 


583-49 




554-164 




fl 120-20 




578-14 



LM308A 


571 -6 




564-128 




132-16 



CA3130B 

567-60 


RCA 

CA308 


583 -50 




566-113 


An^ricd U.PC31 1 

- 550 -39 




572 -42 



CA308A 


571 -5 




567-20 


Ri.-'-'i’t- 

LM3 1 1 

5D0 -42 


TI 

TMS31 30 

i0ity -34 


Signetics 

LM308 


583-51 




567-62- 


RCA 

CAS 1 4 

550 -41 

313’ 

Motorola 

MC3131 

242-1S6 



LM308A 


571 -7 




581 -37 


SGS 

TBA3I t 

561 -35 


RCA 

CA3131 

555-31 


Silicon G 

SG308 


583-52 




f 132-8 


SlQ- “tics 

! MO 4 < 

550 -43 

3132 

Motorola 

MC3132 

243-87 



SG308A 


571 -8 



CA3094A 

222-15 


SI : ■ G 

$•33' - 

550 44 


RCA 

CAS 1 32 

-J w D 


Siliconix 

DG308 

★ 

532 




545-162 


"£-edv"*e S 

3'. I A/ 

22! -87 


Ti 

TMS3132 

1029-43 

3080 

National 

LM3080 


555-120 




566-114 



3" i B/M 

22 1 -8H 

3 1 33 

Sanyo 

LA3133 

555 -179 



LM3080A 


555-121 




567-21 



i M.Vi 

550 -OP 


nr a 

CA71 34 

561 -39 


RCA 

CA3080 


545-149 




567 -68 


roshioa 

TMM31 1 

1016-28 


Sanyo 

LA3134 

555-139! 





555-135 




581 -38 ‘ 



TMM3H-1 

1014-iJO 

3l 35 

RCA 

CA3135 

560-49 





558-105 



CA3094B 

222 16 

3110 

Motorola 

MC31 1 0 

240-50 

3136 

RCA, 

CA3136 

561 -19?) 





566-36 




545-163 

31 1 1 

Hitachi 

HD3111 

556-1 18 

3137 

RCA 

CA3137 

560-50 





567-18 




566-115 


Motorola 

MC31 1 1 ■ 

238 -1 03 

3138 

RCA 

CA3138 

547-1061 





578-10 




567 .92 

31 ’2 

M: • 

Mppfl t o 

2*0 "75 



CAS 133 A ■ 

£>47 - 1 0 r 1 



CA3080A 


545-150 




567-72 

3113 

Ti 

TMS31 13 

1029-33 

3139 

RCA 

CA3139 

559-iOfli 





555-136 




581 -39 

3114 

AMD 

TMS3114 

1029-16 

314 

Toshiba 

TMM314 

1018-53 





558-106 

3095 

RCA 

CA3095 

548-141 


71 

TMS3114 

5 - i G 



TMM31 4 -1 

1018-2 





566-37 




fl iiy-io 

3115 

Mworoia 

MC3115 

239 -i 60 

3140 

inters! 5 

CA3140 

567-66 ' 





567-19 

3096 

RCA 

CA3096 

547-158 


oar-yu 

LA31 15 

555 -177 




586 -48 





578-11 



CA3096A 

547-159 

3116 

Motorola 

MC31 16 

239-161 



CA3140A 

578-15 




fl 

117,0 

3097 

RCA 

CA3097 

o4C - 1 Si 

3118 


wM3 i :s 




CA314GB 

567-/0 

3081 

Piessey 

SL3081 


548-19 

3098 

RCA 

CA3098 

260-35 



1 M31 18A 

54 ; -68 




572-45 


RCA 

CA3081 


548 -20 




612-142 


h'iOsscy 

Sl31 ‘8 

347 -22 


RCA 

CA3 1 40 

564-91 


Signetics 

CA3081 


548-21 

3099 

RCA 

CA3099 

260-36 



SL31 16A 

d-D -63 




567 -67 | 



TDA3081 


548-22 




612-143 


RCA 

CASi 18 

547 -66 




566 49 


Silicon G 

SG3081 


548-23 

31 

Burr-Brown 

UAF31 

612-17 



CA3118A 

547-67 



C A3 140 A 

578-16 

3082 

Piessey 

SL3082 


548-27 


NEC America (J.PC31 

560-9 


3 G 

SG3118 




CA31408 

567-71 


RCA 

CA3082 


548-28 

31L01 

AMD 

31 L01 G 

101 1 -71 



sen 4 1 n a 

571 -§■ 




. 572.-46 


Signetics' 

CA3082 


548-29 



31L01M 

1011-72 

3*2 

AMD 

LM312 

563-38 

3142 

RCA 

CA3 i 42 

661 -30 ‘ 



TDA3082 


548-30 

310 

AMD 

LM310 

563 -26 


Micro Net 

MN3 1 2 

323 -27 

3143 

RCA 

CA3143 

560-51 


Silicon G 

SG3082 


548-31 


Fairchild 

uA3l0C 

563-27 




f ft 

T 1 fi * 

n CA 

CAS 144 

5S0 52 

3083 

Piessey 

SL3083 


547-161 


HyComp 

HCS310 

31 1 -1 1 



MN312H 

323 -28 

3145 

National 

L.M3145 

547-127 


RCA 

CA3083 


547-163 


Intersil 

310 

563 -28 



MN312R 

393 -90 



LM3145A 

547-128: 


Signetics 

CA3083 


547-166 


Micro rOwd' 

MPS310 

547-12 


Vi'CrQ rfjftc 

VI PS-31 2 

54/ -14 


Wessey 

Sl31 45 

547-138 



TDA3083 


547-169 


Motorola 

LM310 

563 -29 


National 

LM312 

583 -39 

3 ; 46 

Natrons! 

L.M3146 

547-129 


Silicon G 

SG3083 


547-170] 


National 

LM310 

563 -30 


Ttlsdyfie S 

312A/C 

22 i -97 



LM3146A 

547-130, 

3084 

RCA 

CA3084 


548-8 




fl 121 -9 



312B/M 

221 -98 


Piessey 

SL3146 

547-139 1 

3085 

RCA 

CA3085 


S09-15 




fl i 27-2i 


Toshiba 

■MM3 12 

1016-22 


RCA 

CA3146 

547-143! 





611 -14 


Signetics 

TAA310A 

555-142 



TMM312-1 

1014 -1 1 y 



CA3146A 

547-144’ 




f 

134-15 


Silicon G 

SG310 

563-25 

3120 

Motv-'O 

MC312G 

?44 -56 


G'i i'on G 

SGS 146 

547 -15V 




11 

134-16 

3100 

Gl 

CI0 1 00 

556-186 


RCA 

C A3 120 

56! -29 

314 7 

RCA 

CA3147 

560 - 1 5 1 i 



CA3085A 


609 -56 


Micro'Net 

MN31C0 

321 -72 




i 23 - > 

• 315 

Panasonic 

AN315 

555-23 



CA3085B 


610-22 


Motorola 

MC3190 

04 * i £6 


Sar.ucn 

*'. i .3i20r. • 

0C3 • 57 


Sitting >i> 

TCA315 

-4 

3086 

Fairchild 

UA3086C 


547-121 


RCA 

CA3100 

568 -37 



J 200 

603 -76 




587-33 


National 

LM3086 


547-126 




581 -48 



SMD'OM 

60S - 77 

3150 

M«5o?r;la 

MG 3 160 

fl 1 08 -6 


Piessey 

SL3086 


547-137 

31000 

Mostek 

MK3 1000-3 

1023-70 



Si 3' 701 

An 3 .A A 


Sanken 

SI3150E 

604-12 


RCA 

CA3086 


547-142 

3101 

AMD 

3101 

101 1 -39 


Sanyo 

LA3120 

555-137 



SI3150G 

601 -114 

3088 

RC-A 

CA3Q88 


554 -35 


Intel 

M3101 

1011 -59 


Ti 

5 fV»o3 I 20 

1 028 -93 



' 

604-28 




H 

121 -20 



M3101A 

1011 -25 

3121 

Motorola 

MC3121 

244-124 



SI3150M 

604-29 

3080 

Fsircttld 

M.A3069 


557 -67 



aiui 

un i -au 

■ 

Uf’A 

T'AOlpl 

5f 0 * 5 



S13150T 

604 13 



MA3089M 


557 -69 



31 01 A 

101 1 -10 

3122 

Motorola . 

MC 3122 . 

244-169 

■ ' 

Sanyo 

LA31 SO 

555-140 


National 

LM3089 


557-87 


Motorola 

MC310I 

239-51 


Sanyo • 

-A3122 

555 178 

3151 

Motorola 

IMC3151 

234-154 




11 

121 -10 


Signetics 

N3101A 

101 1 -13 

3123 

Motorola 

MC31 23 

2^3 -] 42 




fl 108-6 




fl 

122 -9 



S3 101 A 

1C1 1 -30 


RCA 

C.A3123 

554 -37 


T V V>; MM 

T3151 

1 506 -1 50 


RCA 

CA3089 


557-101 

31013 

AMD 

31013 

1011-58 

3124 

Motorola 

MC3124 

240 -1 24 

3152 

Motorola 

MC3152 

235-37 




fl 122-1 

3102 

Motorola 

MC3102 

246-2 

3125 

Motorola 

MC3125 

240-1251 



fl 108-6 


Signetics 

CA3089 


557-108 


RCA 

' CA3102 

547-200 


RCA 

CAS 125 

560 46 

3155 

Sanyo 

L A3 155 

555-180 


H indicates page number tn Application Note Directory. 

• * indicates additional data is prodded on the page noted. 
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316 

AMD 

LM316 

585-13 

320 

Silicon G 

SG320-5.2K 


606-35 

321 

Siliconix 

DF321 

* 977 

3240 

Sanken 

SI3240T 

605-43 



LM316A 

■576-20 



SG320-5.2P 


606-36 




598 -78 

3242 

Intel 

3242 

343-14 


Nabona 1 

LM316 

585-15 



SG320-5 2R 


606-22 



DF321DJ 

* 977 

3245 

Intel 

3245 

343-101 



LM316A 

566-146 



SG320-5.2T 


606-18 



DF321DP 

* 977 




H 141-6 




576-22 


Siliconix 

DF320 

★ 

977 


Teledyne S 

321 A/C 

221 -136 


Motorola 

MC3245 

343-103 


Panasonic 

AN316 

562 -30 





598-77 



321 B/M 

221 -137 

325 

Hughes 

325 

562-153 


Raytheon 

LM316 

585-17 



DF320DJ 

* 

977 


Teiefunken 

U321M 

561 -9 


National 

LM325 

608 -55 



LM316A 

576-24 



DF320DP 

•k 

977 


Tl 

TL321C 

567-151 


NEC America /J.PC325 

609-25 

3160 

Motorola 

MC3160 

236-187 

320H12 

Nationai 

LM320H12 


606-120 




583-36 


Panasonic 

AN325 

559-104 




f 108-6 

320H15 

National 

LM320H15 


607 -41 



TL321 I 

580-21 


Siemens 

TCA325 

565-5 


RCA 

CAS 160 

564 -92 

320H18 

National 

LM320H18 


607 -86 



TL321M 

567-1 52 




583-27 




586-47 

320H24 

National 

' LM320H24 


607-118 




580-22 


Teledyne S 

325A/C 

221 -148 



CA3160A 

578-13 

320H5.0 

National 

LM320H5.0 


605 -90 

3210 

Micro Net 

MN3210 

323-88 



325B/M 

221 -149 



CA3160B 

572-43 

320.H5.2 

National 

LM320H5.2 


606-11 


Sanyo 

LA3210 

555-151 

3250 

Silicon G 

SG3250 

566-119 

3161 

Motorola 

MC3161 

236-71 

320H60 

National 

LM320H6 0 


606 -47 

3211 

Micro Net 

MN3211 

323-105 




567-25 

3162 

Motorola 

MC3162 

236-72 

320H80 

National 

LM320H8.0 


606 -77 

32112 

Hitachi 

HD32112 

1028 -39 




582-22 




H 108-6 

320H9.0 

National 

LM320H9.0 


606 -99 

3212 

AMD 

M3212 

1511-58 

3257 

Fairchild ' 

3257 

999-33 

317 

Motorola 

LM317 

609 -98 

320K12 

National 

LM320K1 2 


607-15 



3212 

1511-57 

3258 

Fairchild 

3258 

999-19 




f 133-10 

320K15 

National 

LM320K15 


607 -56 


Intel 

M3212 

1508-13 

326 

National 

LM326 

608-42 


National 

LM317 

* 828 

320K18 

National 

LM320K1 8 


607 -94 



3?12 

1508-12 

1 

Panasonic 

AN326 

559-105 




609-101 

320K24 

National 

LM320K24 


608-7 


Micro Net 

MN3212 

323 -3. 


Teledyne S 

326A/C 

221 -150 




f 134-7 

320K5.0 

National 

LM320K5.0 


605-108 

3213 

Hitachi 

HD3213 

1024 -6 



326B/M 

221 -151 




f 134-8 

320K5.2 

National 

LM320K5 2 


606-27 

3214 

Hitachi 

HD3214 

1024-7 

3260 

Fairchild 

3260 

999-51 




f 134-9 

320K6.Q 

National 

LM320K6.0 


606 -60 




1024 -9 

3262 

Fairchild 

3262 A 

559-115 




U 134-11 

320K8 0 

National 

LM320K8.0 


606-89 


Intet 

M3214 

1508-7 



3262B 

559-116 



LM317HV 

610-30 

320K9.0 

National 

LM320K9.0 


606-106 



3214 

1508-6 

.327 

Hybrid Sys. 

DAC327 . 

324 -53 


Silicon G 

SG317K 

609-104 

320L05 

National 

LM320L05 


605 -84 

3216 

AMD 

M3216 

1510-146 



DAC3274-BC0 

324-57 



SG317T 

609-94 

320L06 

National 

LM320L06 


606 -40 



3216 

1510-145 


National 

LM327 

608-47 


Tl 

LM317 

609-107 

320L08 

National 

LM320L08 


606-71 


Intel 

M3216 

1508-2 


Signetics 

TBA327 

560-68 

3170 

RCA 

C A3 170 

560-53 

320L09 

Nationai 

LM320L09 


606 -96 



3216 

1507-196 

328 

Hughes 

328 

.562-154 

3172 

RCA 

CA3172 

560-54 

320L10 

National 

LM320L10 


606-109 


Sanyo 

LM3216 

558 -1 22 


Micro Net 

MN328 

320-102 

318 

AMD 

LM318 

565-66 

320L12 

National 

LM320L1 2 


606-114 


Toshiba 

T3216 

1505-146 



MN328B 

320-119 




586-14 





607 -4 

3217 

Silicon G 

SG3217 

582-38 



MN328BH 

320-120 


Fairchild 

^.A31 S 

565-72 

32QL15 

National 

LM320L1 5 


60? - 36 

3218 

T OS-:lb3 

TOO-lg 

1505-142 



MN328H 

320-103' 




586-15 

320L1 8 

National 

LM320L1 8 


607 -81 

322 

National 

LM322 

600-54 


Panasonic 

AN328 

561 -23 


Micro Powe r 

MPS313 

547 -40 

320L24 

Nationai 

LM320L24 


607-114 


Nitron 

NC322 

598 -74 

3280 

EA 

EA3280 

1512-25 


National 

LM318 

565 -77 

32015.2 

National 

LM320L5.2 


606-7 


Siliconix 

DF322 

* 977 

329 

National 

LM329 

614-126 




586-16 

320ML05 

National 

LM320ML05 


605 -86 




598 -79 




% 138-11 




11 1.16-7 

320ML06 

National 

LM320ML06 


606 -43 



DF322DJ 

* 977 


Raytheon 

LM329 

594 -30 


Panasonic 

ANSI 8 

562 -31 

320ML08 

National 

LM320ML08 


606 -73 



DF322DP 

* 977 




614-136 


Raytheon 

LM318 

565-81 

320ML10 

National 

LM320MU0 


606-110 


Teleayne S 

322A/C 

221 -120 

33 

ITT 

ZTK33 

559-85 




o88 -20 

320Ml<6 

National 

lM32£Ml:5 


607 -45 



322B/M 

221 -i21 

330 

Fairchild 

M A330C 

595-12 


Teiet'pyen 

U318M 

561 -8 

320ML18 

National 

LM320ML18 


607 -87 


Toshiba 

TMM322.C 

1007-14 


SGS 

M330B 

1017-70 


Tl 

LM318 

565-83 

320ML24 

National 

LM320ML24 


607-119 

3222 

Intel 

3222 

343-3 



M330C 

1017-51 




586-19 

320ML52 

National 

IM320M15.2 


606-8 




f 141-6 

3300 

Gl 

CK3300 

557-29 

3181 

Sanyo 

LA3181 

561 -32 

320MP12 

Nationai 

LM320MP12 


607^7 

3226 

AMD 

M3226 

1510-143 


Micro Net 

MN3300 

324 -58 


Toshiba 

T3181 

1505-148 

320MP15 

National 

IM320MP15 


607 -48 



3226 

1510-147 


Sanyo 

LA3300 

557-177 

3182 

Sanyo 

LA3 1 82 

561 -33 

320MP18 

National 

LM320MP1S 


607 -as 


■ Intel 

M3226 

1508-4 

3301 

Fairchild 

fiA3301C 

567-114 

3183 

Plessey 

SL3183 

547-162 

320MP24 

National 

LM320MP24 


607-121 



3226 

1508-3 




595-40 


RCA 

CA31 83 

547-164 

320MP5.0 

National 

LM320MP5 0 


605 -91 

323 

Motorola 

LM323 

601 -119 


Motorola 

MC3301 

567-115 



CA3183A 

547-165 

320MP5.2 

National 

LM320MP5 2 


606-12 




H- 133-10 




595-41 


Signetics 

CA3183 

547-167 

320MP60 

National 

LM320MP6.0 


606 -48 


National 

LM323 

601 -123 


National 

LM3301 

567-116 



CA3183A 

547-168 

320MP80 

National 

LM320MP8.0 


606-78 


Silicon G 

SG323 

601 -127 




595-43 


Silicon G 

SG3183 

547-171 

320MP9.0 

Nationai 

' LM320MP9.0 


606-102 


Teie.dyne S 

323A/.C 

221 -143 


Raytheon 

RC3301 

567-117 



SG31 83A 

547-172 

320T12 

National 

LM320T1 2 


607-16 



323B/M 

221 -144 




595-42 

3187 

Sanyo 

LA3187 

561 -34 

320T15 

National 

LM320T15 


607 -57 

3232 

Intel 

3232 

343 -7 


Sanyo 

LA3301 

557-178 

319 

AMD 

LM319 

552-20 

320T18 

National 

LM320T18 


607 -95 


Motorola 

MC3232A 

343-8 

3302 

Fairchild 

M A3302C 

553-42 


National 

LM319 

552-22 

320T24 

National. 

LM320T24 


608 -8 

324 

AMD 

LM324 

567-122 


Motorola 

MC3302 

553-41 


NEC America uPC319 

552-21 

320T5.0 

National 

LM320T5.0 


605-109 




594 -48 


National 

LM3302 

553-46 


Sianetics 

LM319 

552 -23 

320T5.2 

National 

LM320T5.2 


606-28 



LM324A 

592-50 


Raytheon 

RV3302 

553-43 

3190 

Toshiba 

T3190 

1505-140 

320T60 

National 

LM320T6 0 


606-61 


Fairchild' 

juA.324 

567-125 


Signetics 

MC3302 

553-44 

32 

Burr-Brown 

VFC32 

613-23 

328T8.0 

National 

LM320T8.0 


606 -90 




594 -50 


Silicon G 

SG3302 

553-45 

| 



615-191 

320T90 

National 

LM320T90 


606-107 


Intersi* 

LM324 

567-128 

3303 

Exar 

XR3303 

567-163 



VFC32M 

613-24 

3200 

EA 

EA3200 

1023-109 




594 -52 




595-11 

| 



615-192 




1 

142-13 


Motorola 

LM324 

567-129 


Fairchild 

/iA3303C 

567-166 


NEC America U.PC32 

530-10 


G! 

CK3200 


556-187 




594-53 


Motorola 

MC3303 

567-169 


Reticon 

TAD32 

tl 139-7 

32000 

Mostek 

MK32000 

H 

141 -13 


National 

LM324 

567-132 




595-13 

! 


TAD32A 

615-90 



MK32000-5 


1023-106 




594 -54 



MPQ3303 

547-98 

32X32 

Reticon 

RA32X32 

613-100 

3201 

Sanyo 

LA3201 


545-187 



LM324A 

592-51 


Sprague 

ULN-3303 

260-31 

320 

Exar 

XR320 

600-44 





555-150 


NEC America nPC324 

567-134 




600-26 



XR320M 

600-45 

3205 

Intel 

3205 


233 -6 




595 -6 




H 110-15 


Nitron 


638-72 

3207 

.lire. 

32 07 A 


343-1 25 


Fay.neor; 

CM 324 

537-140 

3304 

Intel 

3304AL-6 

1021 -46 


Panasonic 

A.SI320 

559-102 




fl 

141 -6 




■ 594 -58 


Sprague 

ULN-3304 

260-40 


Signetics 

TAA320 

545-138 



3207 A- 1 


343-126 


RCA 

CA324 

567-137 




600-27 



TAA320A 

545-139 


Signet, cs 

3207 A 


343-132 




594 -56 




f 110-15 


Silicon G 

SG320-05K 

605-116 



3207 A- 1 


343 -1 33 


Signetics 

LM324 

567-143 

3305 

Sprague 

ULN-3305 

260-44 



SG32005P 

605-117 

3208 

Intel 

• 3209A 


348-28 




594-60 




fl 110-15 



SG320-05T 

605 -97 

321 

Fairchild 

L*CU321 


612-68 



LM324A 

592 -52 

3306 

Sprague 

ULN-3306 

260-47 



3G320-12K 

607-29 





01 0 -34 


S ,icor G 

SG324 

567-147 




1i 110-15 



SG320-1 2P 

607 -30- 





1024 -61 




594 -63 

331 

Hybrid Sys 

DAC331C-08 

320-73 



SG320-12R 

607-13 


National 

LM321 


545-1 79 


Tgiec/ne S 

324 A/ C 

221 -138 




320-84 



SG320-12T 

607 -3 




f 

133-6 



3248/ M 

221 -139 



DAC331C-I0 

322-23 



S3323-15K 

607 -71 



LM321 A 


545-182 


Tl 

L.M324 

567-150 



DAC331C-12 

323-79 



SG320-^5P 

607 -72 




f 

120-20 




595-4 



DAC331 M-08 

320-74 



SG320-*5R 

607 -60 


Nitron 

NC32< 


598-73 

3240 

Sanken _ 

SI3240E 

605 -25 




320-85 



SG320-15” 

607 -44 


Panasonic 

AN321 


559-i 03 



S3240T 

605-26 



DAC331M-10 

322-24 
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Number 
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Device 

Page-Line 

Base 

Number 
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Device 

— 

Page-Line 

Base . 
Number 
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Device 

Page-Line 

331 

Hvbrid Svs 

OAC331M-12 

323 -21 

337 

Hybrid Sys 

UAC337M-5 


3?1 -86 

340 

SGR 

M340B 

1009-62 

3d 121 

Toshiba 

TD34121 





323-80 



OAC337M-6 


320-98 



M340C 

1009-104 

3416 

Motorola 

MC3416 

f 135-6 I 


Nitron 

NC331 

598 -34 



DAC337M-7 


321 -112 



LM340- 1 2 

603 -8i 


i O Sf liDcl 

TDG4 to 

233 - 1 45] 


Panasonic 

AN331 

561 -24 


National 

LM337 

* 

822 



LM340-1 5 

604-33 

3417 

Motorola 

IMC341 7 

598-56 i 


SGS 

TBA331 

547-146 





610-61 



LM340-18 

604 -88 


TI 

TMS3417 

1024-10 | 


Siliconix 

DF331 

. 979 



LM337HV 


610-81 



LM340-24 

605-46 


Toshiba 

TD34 1 7 

233-1 11 




598-14 

3370 

Motorola 

MC3370 


616-25 



LM340-5 

601 -103 

3.418 

Motorola 

MC3418 

588-57 j 




598 -35 

3380 

Motorola 

MC3380 


260-22 



LM340-6 

602 -50 

34192 

Toshiba 

TD34192 

230-1 30 



DF331CJ 

* 979 





61 1 -8 



LM340-8 

602-110 

34193 

Toshiba 

TD34193 

228-143] 


Teiedyne S 

331 A/C 

222-12 

3383 

Fairciiiid 

3383 

1024-36 


Ti 

LM340-10 

603-19 

342 

National 

LM342 

f, 134-13 i 



331 B/M 

222-13 

3386 

Motorola 

MC3386 


547-123 



LM340-12 

603 -90 



LM342-10 

603-9 j 


Ti 

TL331C 

550-23 

338 

AMD 

LM339 


553-6 



LM340-1 5 

604 -42 



LM342-12 

603-33 1 



TL331M 

550-22 



LM339A 


552-37 



LM340-1 8 

604-100 



LM342-15 

603-112! 


Toshiba 

TMM331 

1023-91 


Fairchild 

jxA339C 


553-7 



LM340-24 

605-55 

. 


LM342-18 

604-56 j 

3310 

Micro Net 

MN3310 

324 -61 


jfltOfcj! 

LM339 


553 9 



LM340-5 

601 -lid 



LM342-24 

605 -5 


Motorola 

MC3310 

557-46 



LM339A 


552 -39 



LM340-6 

602-51 



' LM342-5 

601 -23 

3315 

Motorola 

MC3315 

613-18 


Motorola 

LM339 


553-U 



LM340-8 

602-117 



LM342-6 

602 -7 

3316 

Motorola 

MC3316 

613-20 



LM339A 


552-41 

3400 

Gl 

CK3400 

556-188 



LM342-8 

602 -74 

3317 

Motorola 

MC3317 

613-21 


National 

LM339 


553-13 



ER3400 

*1170 


Panasonic 

AN342 

560-26 | 

332 

Nitron 

NC332 

598-38 




1! 

120-14 




1001 -41 


Siliconix 

DF342 

* 978 


Panasonic 

AN332 

560-169 



LM339A 


552-45 


Toshiba 

TD3400 

241 -129 




598-16 | 




561 -150 


NEC Amenca p.PC339 


553-15 

34000 

Mostek 

MK34000-3 

1023 -22 




598-43 | 


Siliconix 

DF332 

* 979 


Raytheon 

LM339 


553-17 

3401 

Fairchild 

)i.A340tC 

567-105 



DF342CJ 

* 978 ! 




598-15 


RCA 

CA339 


553-19 




595 -45 


i eiedyne b 

342 A/C 

222 -30 




598-42 



CA339A 


552-43 


Gl 

ER3401 

*1170 



342B/M 

222-31 



DF332CJ 

* 979 


Signetics 

LM33S 


553-21 




1001 -43 

3420 

Motorola 

MC3420 

611-9 


Teledyne S 

332A/C 

221 -10 



LM339A 


552-49 


Motorola 

MC3401 

567-107 




f 133-10 




222 -7 


Siiicon G 

SG339 


553 -23 




595 -46 


Toshiba 

TD3420 

240-25 



332B/M 

221 -11 



SG339A 


552-47 


National 

LM3401 

567-106 

3421 

Toshiba 

TD3421 

238-79 




222-8 


TI 

LM33S 


553 >25 




595 -44 

3422 

Motorola 

MC3422 

6i2-i45| 

3320 

Motorola 

MC3320 

554-110 

3390 

Motorola 

MC3390 


596 -89 


Raytheon 

RC3401 

567-109 

3423 

Motorola 

MC3423 

614-62 ! 


Toshiba 

T3320 

1505-144 

3391 

Motorola 

MC3391 


556-112 




595-48 




f 133-10 

3321 

Motorola 

MC3321 

554-111 

340 

National 

LM340 

* 

806 


RCA 

CA3401 

567-108 


TI 

MC3423 

614-64 ! 

3325 

Motorola 

MC3325 

556 -5 




H 

134 -5 




595-47 

3426 

Motorola 

MC3426 

558 -62 | 

3326 

Motorola 

MC3326 

556-6 




11 

134-13 


Silicon G 

SG3401 

546-104 


Toshiba 

TD3426 

233-1931 

333 

Micro Net 

MN333 

320-107 



LM340-10 

* 

806 


Ti 

TMS3401 

1024-/4 

343 

'/■r.'O N6i 

MN343 

615-50 


Teledyne S 

333A/C 

222-3 





603-16 


Toshiba 

TD3401 

242 -60 



MN343H 

615*51 



333B/M 

222-4 



LM340-12 

* 

806 

34015 

Fairchild 

3401 5BC 

1026-93 


National 

LM343 

565-123j 

3330 

Motorola 

MC3330 

545 -57 





603 -72 



34015BM 

1026-98 




! 115-13 

3333 

Motorola 

MC3333 

555-199 



LM340-15 

* 

806 

3402 

Silicon G 

SG3402 

613-184 


Panasonic 

AN343 

560-27 

334 

Harris 

HD334 

234-64 





604 -24 

3403 

Exar 

XR3403 

567-164 


Teledyne S 

343A/C 

221 -2 ] 


National 

LM334 

612-149 



LM340-18 


806 




595-20 



3438/M 

221 -3 




615 ’39 





604 -84 


F&if child 

^A34Q3 

535-21. 

3430 

Motorola 

MC343C 

. 348-11 


Panasonic 

AN334 

560-170 



LM340-24 

* 

806 



UA3403C 

567-167 




552-25 




56i -151 





605-39 


Motorola 

MC3403 

567-170 


Toshiba 

TD3430 

239 -133] 


Teledyne S 

334A/C 

221 -24 



LM340-5 

* 

806 




595 -22 

3431 

Woto'oia 

MC3431 

348-12 



334B/M 

221 -25 





601 -93 


Raytheon 

RC3403 

567-172 




562-26 

3340 

Motordia 

MC3340 

558-104 



LM340-6 

* 

806 




595-23 

3432 

Motorola 

MC3432 

348-13 

3341 

AMD 

3341 

f 140-13 





602 *38 



RC3403A 

594-31 




552-27 



334 iC 

1001 -75 



LM340-3 

* 

806 



RV3403 

567 -1 74 

3433 

Motorola 

MC3433 

348-14 


Fairchild 

3341 

1001 -76 





602-103 



RV3403A 

594 -32 




552-28 




1028 -81 



LM340A 

* 

806 




595-25 

3437 

Motorola 

MC3437 

336-17 



3341 A 

1001 -79 



LM340A-1C 

4 

806 


Toshiba 

TD3403 

242 -6 5- 


Tosh ba 

TD343? 

241 -200. 

3342 

Fairchild 

3342 

1028 -79 





603 >17 

3404 

Intel 

34Q4 

246 >70 

3438 

MolOfG‘3 

MC 34 39 

341-5 

3344 

Motorola 

MC3344 

613-8 



LM340A-12 

★ 

806 


Toshiba 

TD3404 

226-15 


Toshiba 

TD3438 

242-148 

3346 

Fairchild 

3346 

1029-42 





603 -73 

3405 

Motorola 

MC3405 

545 -1 42 

344 

M’C'O KjPt 

MN344 

615-52 


Motorola 

MC3346 

547-122 



LM343.A-15 

* 

806 




553-40 



MN344H 

615-53 

3347 

Fairchild 

3347 

1028 -89 





G04 -25 




535 -24 


Nd‘ on ai 

lM344 

565 -1 13 

3348 

Fairchild 

3348 

1028-54 



LM340A-18 

* 

806 


Toshiba 

TD3405 

226-91 




584-51 

3340 

FairrftilH 


1028-55 





604 ,35 

3406 

T ochiho 

TD3406 

233 1 67 


T s*ed-'nc S 

344 A/O 

221 163 

335 

Hybnd Sys. 

DAC336-12 

324 -4 



IM340A-24 

★ 

806 

3407 

Toshiba 

TD3407 

233-129 



344B/M 

221 -164 



DAC335-3D 

322 -104 





605 -40 

3408 

Intel 

3 408 A 

348 -30 

3440 

Motorola 

MC3440 

340 28 


Micro Net 

MN335 

320-121 



LM340A-5 

★ 

806 


Motorola 

MC3408 

320 -75 


Toshiba 

TD3440 

240 -98 



MN335H 

320-122 





601 -94 


Toshiba 

TD3408 

239 -28 

3441 

Motorola 

MC3441 

340-29 


National 

LM335 

615-142 



LM340A-6 

* 

806 

3409 

TI 

TMS3409 

1024-18 


Toshiba 

TD3441 

231 -159 


Siemens 

TCA335 

587 -34 





602-39 


Toshiba 

TD3409 

239 -82 

3442 

Toshiba 

TD3442 

231 -160 


Teiedyne S 

335A/C 

221 -19 



LM340A-8 

★ 

806 

341 

National 

LM341 

f 134-13 

3443 

Motorola 

MC3443 

340-30 



335B/M 

221 -20 





602-104 



LM341-12 

603 -42 

3446 

Motorola 

MC3446 

340-2 

3350 

Sanyo 

LA3350 

557-179 



LM340LA-10 

★ 

806 



LM341-15 

603-121 


TI 

MC3446 

340-3 

3351 

Fairchild 

3351 

f 140-19 





603 -6 



LM341-18 

604 -65 

3449 

Motorola 

MC3449 

256-43 

33511 

Fairchild 

33511 

1001 -74 



LM340LA-12 

* 

806 



LM341-24 

605-16 

346 

Hybrid Sys. 

DAC345I 

321 -94 

33512 

Fairchild 

33512 

1001 -72 





603 -26 



LM34 1 -5 

60 1 -46 



DAC345M2 

323-82 

3355 

Fairchild 

33550 

1029-75 



LM340U-15 

* 

806 



LM341 6 

602 15 




323-100 

3357 

Fairchild 

3357-1 

1028 -95 





603-106 



t M.341-R 

60? -80 


Siemens 

TO A 34 5 

615-156 



3357-2 

1023 -SI 



LM340LA-18 

* 

805 


Panasonic 

AN341 

561 -75 

345KE.0 

National 

LM345K5 0 

606-5. 


Motorola 

MC3357 

557-139 





604 -55 


Siliconix 

DF341 

* 978 

345K52 

National 

LM345K5.2 

606-39 

336 

nyono Sys, 

DAC336 

321 -38 



Lm340LA*24 

* 

806 




598-1/ 

346U 

Burr-Brawn 

3450 

H 111-13 


National 

LN336 

614-114 





604-125 




598 -36 


Motorola 

MC-3450 

338-53 

3360 

Motorola 

MC3360 

554-149 



LM340LA-5 

* 

306 



DF341CJ 

* 978 




1! 141-15 

337 

Hybrid Sys. 

DAC337C-1 

320 -93 





601 -11 


T eiedyne S 

341 A/C 

221 -168 


Toshiba 

TD3450 

244 -29 



DAC337C 4 

321 -107 



LM340LA-8 

* 

806 



341 B/M 

221 -169 

3451 

Toshiba 

TD3451 

243-134 



DAC337C-6 

32! -85 





602 -3 

3410 

Molordia 

MC34iO 

321 -69 

3452 

Motorola 

MC3452 

338-55 



OAC337C-6 

320 -97 



LM340LA-B 

* 

606 



?v»CcmuC 

32 i -7 i 




lP r 4T7T5 — 



DAC337C-7 

321 -111 





602 -69 


Tsshiba 

TD3410 

241 -26 

3453 

Motorola 

, MC3453 

334-35 



DAC337M-1 

320-94 


Panasonic 

AN340 


561 -76 

34107 

Toshiba 

TD34107 

236-33 

3456 ■ 

Motorola 

MC3456 

600-86 



DAC337M-4 

321 -108 


SGS 

M340A 

1008-114 

3411 

Motorola 

MC3411 

552-13 

3458 

Motorola 

MC3458 

567 ‘-100 


H Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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Base 

Number 
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Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line | 

Base 

Number 

Source 

Device 

Page-Line 

3458 

Motorola 

MC3458 

591 -51 

350 

Teledyne S 

350A/C 

222 -20 

3511 

Silicon G 

SG351 1 

610-55 

3541 

T oshiba 

T3541 

343-19 

3459 

Motorola 

MC3459 

343-57 



350B/M 

222-21 

3512 

Fairchild 

3512A 

1000-22 

.3542 

AD 

AD3542J 

587 -23 




f 141-15 

3500 

Burr-Brown 

3500 

? 112-13 

3513 

RIFA 

PBD3513 

344-111 


Burr-Brown 

3542J 

587-18 

346 

Exar 

XR346 

567 -50 




128-18 

3514 

AMI 

S3514 

1021 -85 



3542S 

587-19 




594-35 



3500A 

579-57 

3514191 

Fairchild 

3514191 

1021 -80 


Fairchild 

3542 

1016 -51 


Hybrid Sys. 

DAC346V 

321 -95 



3500B 

574-29 

3514192 

Fairchild 

3514192 

1021 -87 | 

355 

AMD 

LF355 

585-18 




321 -96 



3500C 

572-9 

3515 

Synertek 

SY3515 

1021 -74 



LF355A 

572 -48‘ : 



DAC346V-12 

323 -85 



3500E 

566-62 

351519 

Fairchild 

351519 

1021 -75 


Fairchild 

jiAF355 

585-19 




324 -28 




571 -14 

3515192 

Fairchild 

3515192 

■ 1021-76 



jiAF355A 

572 -50 


Micro Net 

MN346 

61 5 -54 



3500MP 

588-48 

3516 

Fairchild 

3516 

1023-42 


Intersil 

LF355 

585 -20 



MN346H 

615-55 



3500R 

579 -58 

352 

Hughes 

352 

562 -62 



LF355A 

572 -52 


National 

LM346 

* 766 



3500S 

574 -30 


Micro Net 

MN352 

61 3 -44 


Motorola 

LF355 

585-21 




567 -55 



3500T 

572-10 


Micro Power 

MPS352 

547-36 



LF355A 

573-3 




594-37 


Gl 

CK3500 

556-137 


National 

LF352 

545-105 



LF355B 

578 -25 


Teledyne S 

346 

222-27 


National 

ADD3500 

319-24 




587-43 


National 

LFT355 

* 800 

3460 

Motorola 

MC3460 

343 -58 

3501 

Burr-Brown 

3501 A 

579-34 

3520 

Motorola 

MC3520 

611-10 




570-18 




1 141 -15 



3501 B 

574-25 


RIFA 

PBD3520 

346-36 



LF355 

* 786 


Toshiba 

TD3460 

244 -62 



3501 C 

574 -23 

3521 ' 

Burr-Brown 

3521 

112-10 




585-22 

3461 

Motorola 

MC3461 

347-200 



3501 R 

579-35 



3521 H 

570-16 



LF355A 

* 786 

3466 

Motorola 

MC3466 

316-26 



3501 S 

574 -26 



3521 J 

569-53 




573-7 j 




343-97 


National 

ADD3501 

319-25 



3521 K 

569-52 



LF355B 

* 786 




599-84 



MM3501 

1020-29 



3521 L 

566-65 




578-28 

3467 

Fairchild 

FQ3467 

547-114 


Silicon G 

SG3501 

610-93 




569-51 


Plessey 

SL355 

612-127 


Motorola 

MC3467 

546-11 




fl 134-17 



3521 R 

570-2 


PMI 

PM355 

* 871 




614-98 



SG3501A 

608 -66 

3522 

Burr-Brown 

3522J 

571 -33 




585-23 



MHQ3467 

547-116 

3502 

Hitachi 

HD3502 

1024-45 



3522K 

566-31 



PM355A 

* 871 


National 

DH3467C 

547-117 


Silicon G 

SG3502 

610-95 




570-13 




573-5 

3468 

Fairchild 

FQ3468 

547-115 

3509 

Burr-Brown 

3503A 

587 -51 



3522L 

566 -20' 


Raytheon 

LF355 

585 -24 


Motorola 

MC3468 

546-12 



3503B 

587-10 




578 -7 



LF355A 

573-9 




614-99 



3503R 

588-2 



3522S 

566-32 


Signetics 

LF355 

585-25 

347 

Micro Net 

MN347 

615-56 



3503S 

587-11 




570-14 



L.F355A 

573-11 ! 


National 

LF347 

* 764 


Exar 

XR3503 

593-47 

3523 

Burr-Brown 

3523J 

566-17 



LF355B 

578-35 




595-17 



XR3503M 

567-165 




571 -27 


Telecyne S 

355A/C 

222 -75 



LF347A 

592 -29 


'Pairchild 

|iA3503M 

567 '-168 



3523K 

566-13 




600-28 



LF347B 

593-8 




593-48 




570-11 



355B/M 

222-76 


Teledyne S 

347 

1 109-1 


Hitachi 

HD3503 

1024-80 



3523L 

566-8 




600-29 



347A/C 

222-33 



HM3503 

1008-29 




570-10 


Tl 

LF355 

585-26 



347B/M 

222 -34 



HM3503-1 

1008-14 


Hitachi 

HD3523 

1024-14 



LF355A 

573-13 

3471 

Motorola 

MC3471 

595 -32 



HM3503-2 

1008 -27 


Motorola 

MC3523 

614-63 

3550 

Burr-Brown 

3550J 

565-62 

3472 

Toshiba 

TD3472 

234-147 


Motorola 

MC3503 

567-171 


Tl 

MC3523 

614-65 




571 -35 

3473 

Toshiba.. 

TD3473 

23§-32 




593-49 

352301 

RIFA 

PBD352301 

346-105 



3550K 

565 -55 

3474 

Toshiba 

TD3474 

236-162 


Raytheon 

RM3503 

567-1 73 




S48 -61 




' 577 -37'" 

3475 

Toshiba 

TD3475 

246-144 




593-50 

352302 

RIFA 

PBD352302 

346-121 



3550S 

565 -63 

3476 

Motorola 

MC3476 

566-108 



RM3503A 

593-5 




548-62 




571 -36' 




567 -13 


Toshiba 

TD3503 

253-49 

352303 

RIFA 

PBD352303 

346-73 

3551 

8urr-8 r own 

3551 J 

568 -26 




582-32 

3504 

Hitachi 

HD3504 

1024-108 




548-63 




571 -45 


Toshiba 

TD3476 

236-103 

3505 

Burr-Brown 

3505J 

585 -3 

352304 

RIFA 

P8D352304 

346-92 



3551 S 

568 -27 

348 

AMD 

LM348 

594-13 


Hitachi 

HD3505 

1024-72 

3524 

Exar 

XR3524 

611-4 




571 -46 


Fairchild 

)xA348 

594-15 


Motorola 

MC3505 

545-143 


Fairchild 

3524Ar 

1016-64 


Sanken 

SI3551M 

601 -87 


Intersil 

LM348 

594-17 




553 -30 


Hitachi 

HD3524 

1024-15 

3552 

Sanken 

SI3552M 

601 -115 


National 

LM348 

594-19 




593 -51 


National 

LN3524 

611-12 

3553 

Burr-Brown 

3553 

545-31 


Teledyne S 

348 

222-62 

3506 

Burr-Brown 

3506J 

579-53 


Silicon G 

SG3524 

611-19 




563-6 

3480 

Motorola 

MC3480 

343-11 


Hitachi 

HD3506 

1024-19 




% 130-7 

3554 

Burr-Brown 

3554A 

564-123 




1509-128 

3507 

Burr-Brown 

3507J 

565-58 




| 130-8 




568-12 

3486 

Motorola 

MC3486 

338 -57 




586-12 


Tl 

SG3524 

611-21 




573-50 

3487 

Motorola 

MC3487 

334-45 


Hitachi 

HD3507 

1024-20 

3527 

Burr- Brown 

3527A 

566-33 



3554B 

564-124 

349 

AMD 

LM349 

594-23 

3508 

Burr-Brown 

3508J 

579 -54 




570-15 




568-13 j 


Fairchild 

yiA349 

594 -24 


Fairchild 

3508 

1022 ‘70 



3527 B 

566-26 




571 -43 


Hybrid Sys. 

DAC349-12 

323 -46 


Hitachi 

HD3508 

1024-11 




569-49 



3554S 

564-125 



DAC349B-12 

323 -47 

3509 

Hitachi 

HD3509 

1024-32 



3527C 

566-34 




568-14 



DAC349B-3D 

322-113 

351 

AD 

AD351J 

550-29 




566-94 




571 -44 



DAC349C-3D 

322-112 



AD351K 

550-30 




569-50 


Sanken 

SI3554M 

601 -124; 


Intersil 

LM349 

594-26 



AD351S 

550-31 

353 

National 

LF353 

* 784 

3556 

Motorola 

MC3556 

600-87 i 


National 

LM349 

594 -28 


Micro Net 

MN351 

613-43 




591 -50 

3558 

Motorola 

MC3558 

590-3 


Panasonic 

AN349 

561 -25 


Micro Power 

MPS351 

547-35 



LF353A 

* 784 

35581 

Fairchild 

35581 

999-20 


v 


561 -186 


National 

LF351 

* 776 




588 -39 

35582 

Fairchild 

35582 

999-21 


Teledyne S 

349A/C 

222 -65 




564 -89 



LF353B 

* 784 

356 

AMD 

LF356 

585 -27 



349B/M 

222-66 

i 



585-47 




589-37 



LF356A 

573-15 

3490 

Motorola 

MC3490 

326-50 



LF351A 

* 776 


Panasonic 

A1N353 

554 -54 


Fairchild 

/i.AF356 

585-28 


Toshiba 

TD3490 

229-24 




573-51 


Siemens 

S353 

258-146 



fiAF356A 

573-17 

3491 

Motorola 

MC3491 

326-77 



LF351B 

* 776 

3532 

. Silicon G 

SG3532 

609-108 


Intersil 

LF356 

585-29 


Toshiba 

TD3491 

253-93 




579 -21 

3538 

Fairchild 

3538-1 

1014-56 



LF356A 

573-19 

3492 

Motorola 

MC3492 

326-78 


Telecyne S 

351 A/C 

222 -23 



3538-2 

1014-123 


Motorola 

LF356 

585-30 


Toshiba 

TD3492 

231 -9 



351 B/M 

222-24 



3538F 

1014-6 



LF356A 

573-21 ' 

3493 

Toshiba 

TD3493 

227 -28 

3510 

8urr-Brown 

351 OA 

566-85 

3539 

EMM/Semi 

3539 

*1076 



LF356B 

578-46 

3494 

Motorola 

MC3494 

326.-51 




569 -46 




1015-40 

i 

National 

LFT356 

* 800 

3495 

Toshiba 

TD3495 

251 -171 



3510B 

566-63 


Fairchild 

3539 

1015-41 




570-20 

350 

ITT 

TCA350 

558-100 




569 -24 



3539-1 

1015-37 

' 


LF356 

* 786 




612-72 



35 IOC 

569 -20 



3539-2 

1015-39 




586-31 i 




f 139-1 



3510S 

566-64 

35391 

EMM/Semi 

35391 

.1074 



LF356A 

* 786 


Micro Net 

MN350 

613-42 

1 



569-25 




1015-36- 




573-23 


Micro Power 

MPS350 

547-34 


Hitachi 

HD3510 

1024-37 

35392 

EMM/Semi 

35392 

*1074 



LF3568 

« 786 


National 

LM350 

* 814 


Motorola 

MC3510 

321 -70 




1015-38 

' 



578-49 




609 -55 


FtIFA 

PBD3510 

346-38 

354 

Plessey 

SL354 

547 -51 


PMI 

PM356 

* 877 


Panasonic 

AN350 

561 -26 

3511 

National 

ADC3511 

319-23 

3540 

Burr-Brown 

3540J 

569-13 




585 -32 




561 -187 


RIFA 

PBD351 1 

346-39 




588 -4 



PM356A 

* 877 


Arranged alphanumerically from left to right. 
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Base 
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356 

PMI 

PM356A, 

573 -25 

3601 

Intel 

3601 

1 QO-3 -94 

3626 

Qi>rr Dr Cvvn 

OCOC/l 

54G -SB 

3675 

National 

DisHH/h 

343., 


Raytheon 

LF356 

585 -33 



3601-1 

1003 -66 



3626B 

545 -86 

3676 

National 

DS3676 

* 509 



LF356A 

573 -27 

3602 

Intel 

3602 

1004 -90 



3626C 

545-87 




343-91 


Signetics 

LF356 

585 -34 



3602A 

1004-91 

3627 

Bu r r-B r own 

3627 

545 -1 07 

3677 

Motorola 

DS3677 

343 - 1 7 1 1 



LF356A 

573 -29 



3602A-2 

1004 -81 


Silicon G 

SG3627 

346-48 


National 

DS3677 

* 510 



LF356B 

578-56 


Mostek 

MK3602P 

1004 -52 

3628 

Intel 

3628 

1006-61 




343 1 7/j 


Tl 

LF356 

585 -35 

3603 

AMD 

DS3603 

338-11 



3626-4 

1006 -81 

3678 

National 

DS3678 

* 511 



LF356A 

573-31 




347-182 

3629 

National 

DS3629 

344-1 1 




344-56 

357 

AMD 

LF357 

585-36 


National 

DS3603 

* 504 


Silicon G 

SG3629 

316-34 

3679 

National 

DS3679 

* 512 



LF357A 

573 -33 




338-13 




346-33 






Fairchild 

p AF357 

585-37 




347-192 




615-121 

368 

Teiedyne S 

368A 

336 -1C 



pAF357A 

573 -35 

3604 

AMD 

DS3604 

337 -48 

363 

AMD 

DS363 

347-180 



368A/C 

222-72 


Intersil 

LF357 

585 -38 




347-183 


Panasonic 

AN363 

557-171 



368B 

336-14 



LF357A 

573-37 


Intel 

M3604 

1005-82 


Teledyne S 

363A/C 

222-46 



368B/M 

222-73 


Motorola 

LF357 

585-39 



3604 

1005-37 



363B/M 

222-47 



368C 

336-15 



LF357A 

573 -39 



3604-4 

1005-79 

3630 

National 

DS3630 

205 -60 



368 M 

336-11 



LF357B 

579-5 



3604A 

1005-38 

3631 

National 

DS3631 

344-153 

3686 

National 

DS3686 

345-93 


National 

LF357 

* 786 



3604A-2 

1005-17 

3632 

National 

DS3632 

345 -55 




COO ..4/1? 




585-40 



3604AL 

1005-81 

3633 

Hitachi 

HD3633 

556-25 

3687 

National 

DS3687 

345-94 



LF357A 

* 786 



3604L-6 

1005 -80 


National 

DS3633 

345-153 




598-149 




573-41 


National 

DS3604 

* 504 

3634 

Nat'onal . 

DS3634 

346-17 

3688 

' National 

DS3688 

334-42 



LF357B 

579-8 




337 -49 

364 

Micro Net 

MN364 

323-101 

3689 

National 

DS3689 

338-63 



L357B 

* 786 




347-190 



MN364H 

323-102 

369 

NEC Micro 

jiPD369 

349-58 


PMI 

PM357 

* 882 

3605 

Intel 

3605 

1006-18 


NEC Micro 

pPD364 

330-6 




1510-178 




585-41 



3605-2 

1006-5 




1511 -43 

3690 

National 

DS369C 

339-3 



PM357A 

* 882 


National 

DS3605 

* 505 



uPD364-02 

329-64 

370 

Micro Net 

MN370 

324-23 




573-43 




348 -23 



jiPD364-07 . 

330-2 



MN370H 

324-30 


Raytheon 

LF357 

585 -42 

3606 

National 

DS3606 

* 505 

3640 

National 

DS3640 

* 506 


National 

LM370 

545-10 



LF357A 

573-45 




348 -24 




343-70 






Signetics 

LF357 

585 -43 

3607 . 

National 

DS3607 

* 505 

3642 

National 

DS3642 

* 507 




1 119-16 



LF357A 

573 -47 




348 -25 




343-76 


Panasonic 

AN370 

555-174 



LF357B 

579-15 

3608 

Intel 

3608 

1006 -52 

3643 

National 

DS3643 

* 515 


Signetics 

TAA370 

554-22 


Tl 

LF357 

585-44 



3608-4 

1006-80 




343 -82 


Silicon G 

SG370-05R 

605-102 



LF357A 

573 -49 


National 

DS3608 

* 505 

3644 

National 

DS3644 

* 516 


Teledyne S 

370A/C 

221 -82 

3570 

Burr-Brown 

3570C 

566 -47 




348 -26 




343 -60 



370B/M 

221 -83 

357t 

Burr-Brown 

3571 A 

564-106 

361 

National 

LM361 

550-4 

3645 

Motorola 

DS3645 

343-163 

3700 

National 

LX 3 700 

<5 137-11 




565-95 




120-16 


National 

DS3645 

* 508 

3701 

National 

ADC3/01 

319-51 




573-52 


Teiedyne S 

361 A/C 

222-49 




343-166 

3702 

Mostek 

MK3702-1 

10C4 32 j 


Motorola 

MC3571 

594-1 



361 B/M 

222-50 

3646 

National 

DS3646 

* 509 



MK3702-2 

1004-38 | 

3572 

Burr-Brown 

3572A 

564 -98 

3611 

National 

DS3611 

344-146 




343 -89 



MK3702-3 

1 004 -47 ! 




565-96 


Signetics 

DS361 1 

344-147 

3647 

Motorola 

DS3647 

343-170 


Natonai 

LX3702 

% 129-11 | 




573-53 


Sprague 

UDN-361 1 

344-149 


National 

DS3647 

* 510 

3704 

National 

LS3704 

598-25 j 

358 

Micro Rowef 

MPS358 

547-47 

, 3612 

National 

DS3612 

345-48 




343 -1 75 

3705' 

Fairchild 

3705 

315-36 { 


Motorola 

LM358 

567-82 


Signetics 

DS3612 

345-49 

3648 

National 

DS3648 

* 511 


rNStiOn&i 

AM3705 

315-43 j 




590-47 


Sprague 

UDN-361 2 

345 -51 




344 -54 




315-44 


National 

LM358 

567-85 

3613 

National 

DS3613 

345-145 

3649 

National 

DS3649 

* 512 



LW3705 

598 26 




591 -32 


Sgnetics 

DS3613 

345-144 




344 -60 


Silicon* 

Si 3705 

315-37 




1 115-12 


Sprague 

UDN-361 3 

345-147 

3650 

Burr-Brown 

3650 

545-111 

3706 

National 

LM3706 

598-27 j 



LM358A 

567-88 

3614 

National 

DS3614 

346-10 




? 111-13 

3707 

National 

LM3707 

598-28 ; 




589-30 


Signetics 

DS3614 

346-11 


National 

DS3650 

338-54 

3708 

Fairchild 

3708 

315-45 j 


Raytheon 

LM358 

594 -21 


Sprague 

UDN-361 4 

346-13 

3651 

National 

DS3651 

» 517 

3709 

TeietunKen 

TL3709C 

584 -a? i 


Signetics 

LM358 

567 -91 

36143 

National 

DS36143 

343-85 




339-4 

371 

Hughes 

371 

562-65 i 




591 -33 

36144 

National 

DS36144 

343 -63 




348-15 


Micro Net 

MN371 

323-34 i 


Tl 

LM358 

567 -97 

36147 

Motorola 

DS36147 

343-172 

3652 

Burr-Brown 

3652 

• 545-112 



MN3/1H 

323-35 1 




591 -36 


National 

DS36147 

* 510 


National 

DS3652 

338-56 


Nahonai 

{ M3 71 

546 -G6 1 

3580 

Burr-Brown 

3580J 

564-132 




343-179 

3653 

National 

DS3653 

348-16 


NEC Micro 

m PD371 

*1774 | 




565-110 

36149 

National 

DS36149 

* 519 

366 

. Micro Net 

MN366 . 

323-83 




1511-30 ! 




585-11 




344 -65 



MN366H 

323 -84 




-7ft [ 


Sanken 

SI3580M 

609-7 

36173 

National 

DS36173 

343 -86 


Panasonic 

AN366 

554 -75 




ISIS.cp | 

3581 

Burr-Brown 

3581 J 

564-150l 

36174 

Natinna! 

DS36174 

343 -64 

3660 

Surr-Srown 

3660 

% 111-12 




11 151-5 j 




565-93 

36177 

Motorola 

DS36177 

343-173 
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C04007M 

?05 



"i 'ir'ti 

2 n F- ■ - 1 



SC-40’ 33- 

20 s ■ 1 ■ 5 


Solitron 

CM40Q1 A 

21 1 -30 



MM400? 

1329 **5 


ar.ii 

CD40103B 

ij 



SClAO'PBE 

208-1 -h ! 



CM4001AE 

21 1 -89 




% 144-1? 



CJ49i03ct 

206 51 


Ti 

TP4G13A/S 

208-1 'Si 


SSS 

SCL4001 3 

211 -85 


RCA 

CD4007A 

f 126-18 

40104 

RCA 

CD4Q1 QcB 

214-18 


t osruba 

TC401 3 

208 ■ 1 



SC 14 00- Bt 

2H -86 



C04007U8 

205-71. 




1026 -88 

4014 

FaircTid 

F4014BC 

2-4-40 i 



SCUOOi uBE 

211 -87 



CD400/U3S 

205-72 



CD401048E 

214-19 




*027-1*3! 


b 

fcAOGt A/ B 

211 -SO 


SGS 


} 3 




1026 -S3 



n4u1 4BM 

2 "■ 4 -4 * | 


Toshiba 

TC400 \ 

21 1 -92 


Soitrron 

L. V 4007 A 

20s 75 

40105 

EA 

EA40105 

999 -3? 




’ 027 1 23! 

40014 

Farm c 

'r4G0l 4 AM 

215-115 



CM4007AE 

20b -77 


RCA 

CD40’ 05B 

212 -2? 


Mttes 

SIL40I4B 

214-42 



”4 CO '. 4 EC 

215 114 


sss 

SCL40078 

7 Ob -V'4 




109* b'-. 



ST40-48E 

2.14 -43 j 

4002 

.... 

F4GG2SC 

• 21 i '5 ■ 

' 


bCL400 7 8? 

Z0b - Y d 



CD401QSBF 

7 1 7 .77 

- 


Si 1.4 01 4E 

1 028 -2 ; 



F40G2BM 

2 1 1 -6 


Ti 

I P A OT* T 4*06 

205 • 7b 




109’ 57 


' Moiorola 

MHQ4014 

iy h- / "9 Y 


Intel 

40d2 

1 508 -42 


T Oirh be 

. 0400/ 

PC'- 5 •• 7 ') 

40 1 ' >6 

National 

Tc’-i'T '-3': 

?’5 


Natona: 

CD4D1-4AC 

214-46 



S!L400: J B 

211-9 

4008 

AV! 


'.066-37 



vvu/‘/uU>bbN': 

a o-i?o 



CD401 4 AM 

214-47 i 



SIL4QC26U 

211-10 



S4008-9 

100.R .39 


RC & 

CD^O -06B 



NEC A.T.er 

ca gPD40*4 

2 1 4 ”46 t 



SIL4002JS 

211 -7 

' 

niid 

F4008BC 

204 ■£■ 



GD4d’068E 

2": 5 • ’ 33 


RCA 

CD40I4B 

. 214-46 1 



SIL4002U3E 

?\ 1 8 




BO-' 

'*•3107 

RCA 

CD4DlC7uC 

200-12.’ 




1 .•-H 


Motorola 

MCM4002L 

1 020 - 1 7 


into! 

4008 

1 508 -28 

40 1 08 

RCA 

C0401 OfiB 

2' 2 34 



V/Dho 1 44 on 

214 -50 



MCM4002P 

1020-18 

' 

Mostek 

MK4008 

1 008 -38 



CD40108BE 

212-35 




1 02? ’ 1 



V hi 04 GO 2 A 

.ftf 



a : 

• \7 

: / 


j; - 




, {. . y -( . r 

. .1 . 


National 

C 0400? AC 

911 -15 


Wafj/N/igi 

CD^OOBRC 

0 ^* * n 



CC't1"SE 

2:4 .75 


Sa,.da;; . 

CtvUui-A 

r - 



CD4 002 AM 





<3 

1 

rri . C' •!.; 

r 40 ■ ; 

20'J ib8 




1 0 * ‘ 1 ' 



INS40U2 

1 508 -43 

• 


iNS400« 

15O8 -3" 



F40 4 1RM 

--.-r; 1 r,i 



C‘..'4C ' .•-'IF 


i 

?4E.C AiVwitt 

4 4PD40G2 

211-1 7 


RCA 

CDaQOB 

11 1 0“i .v 


* A >ol 

S’.-IO -4 1 9 

700 :£C 


SSS 


2 . 4 :,2 


RCA 

CD4002B 

211-18 



CD4008B 

204 - 1 b 

- 


SH 401 1RF 

?nQ.170 




1C7E C ’ 



CD4002BE 

211-19 



CD400BRF 

?04 -ni! 



$v:i:J2 

200 1 67 



SS ,.**•*. : 

^ ■ -4 - T* A •- 



C04002UB 

21 ' -20 


SGS 

-‘BF 4308 AT 

2 r j4 7 



3 L*- ’1 : ..‘BE 

209 • 1 68 


n 

r P it 0 1 4 A 

p 



CD4002U8E ’ 

211 -21. 


Solitron 

CM4008A 

204 -20 


Nf.-ora 

C0401 1AC 

209 175 


Tosniba 

TC4014 

214-57 ' 


SGS 

HBF4002AE 

211 -22 



CM4C08AE 

204-21 

' 


C0401 1 AM 

209-176 




1027-121' 


Solitron 

CM4002A x 

27,1 -25 


SSS 

SCL4008B 

20$ -18 



CDAQi 1BC 

209 ■ 1 77 

4015 

AMi 

S4015 

*1032 



0 * 4 0 v 2 A i_ 

2 : ! -2u 



SCL/iOGofit 

puA-iy 



CD401 IBM 

209-176 




1015-76 1 


SSS 

SCL4002B 

? 1 1 23 


TI 

TP4008A/B 

204 -22 


NtC A:r-anca 

uPD40l 1 

209 -'ft' 

' 



1016-30 • 



SCL4002BF. 

211 -24 


Toshiba 

TC4008 

204 -23 


RCA 

CD40l 1 

* 101 -12 



S4015-2 

*1032 


Ti 

TP4002A 

211 -27 

40085 

Fairchild 

F40085BC 

20 d CO 



CC40' IB 

709 -182 




1015-1 0S ! 


Tosniba 

VC 4002 




F40085BM 

204 -61 



C: 401 Ibt 

209-183 


EA 

EA4015 

1000'- 13 , 

4000 


4003 

’608 MG 

A(V\ Q 

■"To: 

4 CTO 

“ S3G -23 



C.r„40 ub 

4v»cr * 1 04 




1000-47 


Motorola 

MPQ4Q03 

547 1C1 




v 145-13 



CC-' 4- 

206 • J 06 


r rtiiCiTiiu 

F40 1 08C 

2 i 4 -2 i •: 


National 

INS4003 

1 508 -35 


Miff! 

S 11.4009 9 

1>04 , ’ 6” 


, - ; o 


MO? -1«0 



F4015BM 

214*22 i 

4004 

EA 

EA40C4 

939 -41 



Sr 4'*'ssf ; 

2 r 66 



CM40 - 1 

209-1 Si 


Mitei 

S<L401 5B 

2 1 4 *2*3 | 


Intel 

4004 

1 508 - i 7 


NSuons* 

OU40G9 AO 

204 - * 89 




209-192 




1026 -99 ; 




1 SI 3 -7 



CD4G0SAM 

?L-i-i/0 


bSS 

SCL401 1 3 

20S -187 



SSL4015BE 

214-24 j 


Motorola 

MC4004 

247-16 



INS4009 

1 608 -32 



SCL4Q1 1 BE 

>QQ .1 gg 




1026-1 001 

1 



1 U IU-1 ! tf 


H(- A 

00*009 

ft -> f)3 . 1 3 



SCw40;iUB 

200 • 1 82 


Motorola 

MC4015- 

237 **12 | 



Mf’Ci4UU4 

94 / - 1 02 



C 04009 U 6 

204-171 



SCL4011U3E 

209-190 


National 

CD4015AC 

214-27 1 


Nstrona! 

SNS4CG4 

* 1 S56 



CLMu'JSUbt 

204-172 



TP4011A/B 

209-193 




1026-95 




1 508 T 9- 


SG3 

riSF4GGSAc 

*:U4 - i /' 3 


idshiba 

TC401 1 

209-195 



CD4015AM 

214-28 I 




1 52-1 -2 


Solitron 


204-177 

40 iy 

MLft 

CD401 10B 

207 -18 




1 026 - 1 02j 



1NS40040 

*1656 



CM4009AE 

,204-178 

40 1 2 

~d rchiiti 

F4Q12BC 

209-97 


NEC Amer 

ca uPO4015 

214-29 ; 

4005 

Motorola 

MC4006 

247-17 


SSS 

3CL4009B 

204 -174 



pyiM 

209 *98 


RCA 

CD4015B 

214-30 1 




' 1010-113 



SCL4009BE 

204 -175 


Mitel 

SIL4012B 

2(?9 -103 




1026-103! 


$ indicates page number in Application Note Directory. 

. * Indicates additional data is provided on the page noted 
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Base 

Number 

Source 

Device 

Page-Une 

4017 

SSS 

SCL4017B 

206-145 



SCL4017BE 

206-146 


Tl 

TP4017A 

206-149 


Toshiba 

TC4017 

206-150 

40174 

Fairchild 

F40174BC 

208-153 



F40174BM 

208-154 


National 

CD40174BC 

208-159 



CD40174BM 

208-160 


RCA 

CD40174B 

208-163 



CD40174BE 

208-164 

40175 

Fairchild 

F40175BC 

208-122 



F40175BM 

208-123 


National 

CD40175B 

208-131 

4018 

Fairchild 

F4018BC 

207-104 



F4018BM 

207-105 


Mitel 

SIL4018B 

207-106 



SIL4018BE 

207-107 


Motorola 

MC4018 

231 -33 

% m-i 

f 131-11 


National 

CD4018BC 

207-110 



CD4018BM 

207-111 


RCA 

CD4018 

H 105-6 



CD4018B 

207-112 



CD4018BE 

207 -Tl 3 


SGS 

HBF4018AE 

207-114 


Solitron 

CM4018A 

207-117 



CM4018AE 

207-118 


SSS 

SCL4018A 

fl 103-18 



SCL4018B 

207 -U5 



SCL4018BE 

207-116 


Tl 

TP4018A/B 

207-119 


Toshiba 

TC4018 

207-120 

40181 

RCA 

CD40181B 

204-45 



CD40181BE 

204 -46 

40182 

RCA 

CD40182B 

204-55 



CD40182BE 

204 -56 

4019 

Fairchild 

F4019BC 

210-6 



F4019BM 

210-7 
1026 -72 


Mitel 

SIL4019B 

210-10 



SIL4019BE 

210-11 


Motorola 

MC4019 . 

231 -35 


National . 

CD4019BC 

210-14 



CD4019BM 

aio-i5 



MM4019 

f 144-12 


NEC America 

pPD4019 

210-18 


RCA 

CD4019 

1 101-12 



CD4019B 

210-19 



CD4019BE 

210-20 

214-16 


SGS 

HBF4019AE 

210-21 


Solitron 

CM4019A 

210-24 



CM4019AE 

210-25 


SSS 

SCL4019B 

210-22 



SCL4019BE 

210-23 


Tl 

TP4019A/B 

210-26 


Toshiba 

TC4019 

210-28 

40192 

Fairchild 

F40192BC 

206-152 



F40192BM 

206-153 


National 

CD40192BC 

206-162 



C040192BM 

206-163 


RCA 

CD40192B 

206-169 



CD40192BE 

206-170 

40193 

Fairchild 

F40193BC 

206-30 



F40193BM 

206-31 


National 

CD401938C 

206-40 



CD40193BM 

206-41 


RCA 

CD40193B 

206-47 



CD40193BE 

206-48 

40194 

Fairchild 

F40194BC 

214-6 

1026-80 



F40194BM 

214-7 


RCA 

CD40194B 

214-15 

40195 

Fairchild 

F40195BC 

213-180 

1026-81 



F40195BM 

213-181 

1026-73 

402 

Micro Comp 

MCC402 

554-74 

613-117 

613-148 


Sprague 

UHC/D-402 

234-36 

345-158 



UHP-402 

234 -40 
345-162 

4020 

Fairchild , 

F4020BC 

205-141 


Base 

Number 


Page-Une 


RCA 


SGS 

Solitron 


SSS 


CD4015BE 

HBF4015AE 
CM4015A 
CM4015AD 
CM401 5AE 

SCL4015B 

SCL4015BE 

Tl TP4015A/B 

Toshiba TC4015 


EA4016 
F4016C 
F4016M 

Mitel SIL4016B 
SIL4016BE 
Motorola MC4016 


National 


RCA 


Solitron 


SSS 


Tl 

Toshiba 

Fairchild 

National 

RCA 

Fairchild 

National 

RCA 

Fairchild 

National 

RCA 

Fairchild 

National 

RCA 

I 


CD4016AC 

CD4016AM 

MM4016 

CDS4016 

CDS4016E 

CD4016A 

CD4016B 

CD4016BE 

CM4016A 

CM4016AE 

SC14016A 

SCLAP16AE 

SCL 4 Q 16 B 

SCL4016BE 

TP4016A/UB 

TC4016 

F40160BC 

F40160BM 

CD40160BC 

CD40160BM 

CD40160B 

CD40160BE 

F40161BC 

F40161BM 

CD40161BC 

CD40161BM 

CD40161 B 

CD40161BE 

F40162BC 

F40162BM 

CD40162BC 

CD40162BM 

CD40162B 

CD40162BE 

F40163BC 

F40163BM 

C040163BC 

CD40163BM 

CD40163B 

CD40163BE 

S4017 


214-31 
1026-96 
214-32 
214-35 
1026 -91 
214-36 
1026-90 
214-33 
1026-104! 
214-34 
1026-1051 
214-37 
1026-92 
214-38 


1017- 93 
999 -1 10] 
308-92 
308-93 
308-81 
308-82 
231 -38 

1 111-1 
n 131 -8 
H 131-10 
fl 131-11 
308 -94 
308-95 
1024-64 
308-35 
308 -36 
f 106-9 
,308 -96 
308 -97 
308 -87 
308-100| 
308-88 
308-101 
308-98 
308-99 
308-85 
308-86 
308-89 
308 -91 
206-77 
206-78 
206-83 
206 -84 
206-87 
206-88 
205-174! 
205-175! 
205-180] 
205-181 
205-184] 

205- 1 85! 

206- 94 
206-95 
206-1001 
206-101 
206-1041 
206-105] 
205-191 
205-192 
205-197 

205- 198] 

206- 4 
206-5 

*1038 

1018- 84 


Fairchild 

F4017BC 

206-130 


F401 7BM 

206-131 

Mitel 

SIL4017B 

206-132 


SIL4017BE 

206-133 

Motorola 

MC4017 

231 -40 

National 

CD4017BC 

206-136 


CD4017BM 

206-137 

NEC America 

pPD4017 

206-139 

RCA 

CDS4017 

206-142 


CDS4017E 

206-143 


CD4017B 

206-140 


CD4017BE 

206-141 

SGS 

HBF4017AE 

206-144 

Solitron 

CM4017A 

206-147 


CM4017AE 

206-148 


Base 

Number 


Device 


40208 


4023 


Fairchild 
Mitel 1 

National 

NEC America 

Plessey 

RCA 


SGS 

Solitron 

SSS 

Tl 

Toshiba 

RCA 

Fairchild 


' Mitel 


F4020BM 

SIL4020B 

SIL4020BE 

CD4020BC 

CD4020BM 

fiPD4020 

SP4020 

CDS4020 

CDS4020E 

CD4020B 

CD4020BE 

HBF4020AE 

CM4020A 

CM4020AE 

SCL4020B 

SCL4020BE 

TP4020A/B 

TC4020 

CD40208B 

CD40208BE 

F4021BC 

F4021 BM 

SIL4021B 

SIL4021BE 


Motorola 
. National 


MC4021 
CD4021AC 
CD4021 AM 
NEC America pPD4021 
RCA CD4021B 


CD4021 BE 


Solitron CM4021A 


SSS 


CM4021AE 

SCL4021B 


SCL4021 BE 
Tl TP4021A 


Toshiba TC4021 


Fairchild 

Mitel 

Motorola 

National 

RCA 

SGS 

Solitron 

SSS 

Tl 

Toshiba 

Fairchild 

Mitel 


Motorola 

National 


NEC America 
RCA 


SGS 

Solitron 

SSS 

Tl 

Toshiba 

Fairchild 


F4022BC 

F4022BM 

SIL4022B 

SIL4022BE 

MC4022 

CD4022BC 

CD4022BM 

CD4022B 

CD4022BE 

HBF4022AE 

CM4022A 

CM4022AE 

SCL4022B 

SCL4022BE 

TP4022A 

TC4022 

F4023BC 

F4023BM 

SIL4023B 

SIL4023BE 

SIL4023UB 

SIL4023UBE 

MC4023 

CD4023A/BC 

CD4023A/BM 

pPD4023 

CD4023B 

CD4023BE 

CD4023UB 

CD4023UBE 

HBF4023AE 

CM4023A 

CM4023AE 

SCL4023B 

SCL4023BE 

TP4023A 

TC4023 

F4024BC 

F4024BM 


PART NUMBER INDEX 


Base 


Page-Une 

Number 

Source 

Device 

Page-Line 

205-142 

4024 

Mitel 

SIL4024B 

205-99 

205-145 



SIL4024BE 

205-100 

205-146 


Motorola 

MC4024 

251 -81 

205-147 




597-66 

205-148 




f 111-1 

205-149 




H 131 -8 

259-133 


National 

CD4024BC 

205-103 

205-152 



CD4024BM 

205-104 

205-153 


NEC America jxPD4024 

205-105 

205-150 


RCA 

CTM024B 

205-106 

205-151 



CD4024BE 

205-107 

205-154 


SGS 

HBF4024AE 

205-108 

205-157 


Solitron 

CM4024A 

205-111 

205-158 



CM4024AE 

205-112 

205-155 


SSS 

SCL4024B 

205-109 

205-156 

* 


SCL4024BE 

205-110 

205-159 


Tl 

TP4024A/B 

205-113 

205-160 


Toshiba 

TC4024 

205-114 

212-36 

4025 

AMI 

S4025 

*1032 

212-37 




1016-34 

214-60 



S4025-2 

*1032 

1027-114 




1015-110 

214-61 


Fairchild 

F4025BC 

21 1 -33 

1027-124 



F4025BM 

21 1 -34 

214-62 


Mitel 

SIL4025B 

. 21 1 -37 

1028-3 



SIL4025BE 

21 1 -38 

214-63 



SIL4025UB 

21 1 -35 

1028-4 



SIL4025UBE 

21 1 -36 

225 -33 


National 

CD4025AC 

211-43 

214-66 



CD4025AM 

211 -44 

214-67 



CD4025BC 

211-45 

214-70 



CD4025BM 

211-46 

214-71 



MM4025 

1025-15 

1027 -119 


NEC America pPD4025 

21147 

1028-7 


RCA 

CD4025B 

211-48 

214-72 



CD4025BE 

211-49 

1027-120 



CD4025UB 

21 1 -50 

214-75 



CD4025UBE 

211-51 

1028-10 


SGS 

HBF4025AE 

211-52 

214-76 


Solitron 

CM4025A 

21 1 -55 

214-73 



CM4025AE 

21 1 -56 

1028 -9 


SSS 

SCL4025B ' 

’21 1 -53" 

214-74 



SCL4025BE 

211-54 

214-77 


Tl 

TP4025A 

211-57 

1027-116 


Toshiba 

TC4025 

21 1 -58 

214-78 

40257 

RCA 

CD40257B 

210-30 

1027-122 



CD40257BE 

210-31 

207-82 

4026 

National 

MM4026 

1025-16 

207-83 


RCA 

CD4026 

n 103-13 

207-84 



CD4026B 

206-199 

207 -85 



CD4026BE 

206-200 

225-34 


. Solitron 

CM4026A 

207-3 

207-88 



CM4026AE 

207 4 

207 -89 


SSS 

SCL4026A 

1 103-18 

207-90 



SCL4026B 

206-201 

207-91 



SCL4026BE 

206-202 

207 -92 

4027 

Fairchild 

F4027BC 

208-171 

207-95 



F4027BM 

208-172 

207 -96 



M4027 

*1118 

207-93 



M 4027-2 

*1118 

207-94 




1008-56 

207 -97 



M4027-3 

*1118 

207-981 




1008-77 

209-132 



M 4027-4 

*1118 

209-134 




1009-4 

209-139 



M4027-5 

*1118 

209-140 




1009-57 

209-137 



M4027DC 

*1118 

209-138 



M4027DM 

*1118 

230-187 



M4027FC 

*1118 

209-146 


Mitel 

SIL4027B 

208-175 

209-147 



SIL4027BE 

208-176 

209-145 


Mostek 

MK4027 

f 141-12 

209-150 




1 149-13 

209-151 



MK4027-2 

1008-60 

209-152 



MK4027-3 

1008-81 

209-153 



MK4027-4 

1009-9 

209-154 



MK4027-83 

1008-82 

209-157 



MK4027-84 

1009-10 

209-158 


Motorola 

MCM4027-2 

1008-61 

209-155 



MCM4027-3 

1008 -84 

209-156 



MCM4027-4 

1009-15 

209-159 


National 

CD4027BC 

208-179 

209-160 



CD4027BM 

208-180 

205 -97 



MM4027 

1025-33 

205 -98 


NEC America pPD4027 

208-183 


Arranged alphanumerical ly from left to right. 
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1C MASTER 


Number 

Source 

Device 

Page-Line 

Bess 

dumber 

Source 

Device 

Page-Line 

ysse 

Number 

Soiree 

0? ViC+f 

P?oe-l me 

Bast* 

Number 

Source 

Device 

Page-Une 

4027 

RCA 

CD4C27B 

?Ch-i84 

4032 

Tosni&a 

TC-4032 

4 • • 

4039 


SC'viWu 

' t'O.LQ 

4044 


Mr-//'// 

r. 



CD4Q27BE 

20b ‘ Oi; 

1G33 

RCA 


i >03-13 



•_r i/ : 4u7S Ac: 

2 2 -4c 




% 131 -8 


<5/3$ 

HBP4A??AE 

^>08 1 86 






T' 

■"‘.'7- 371' 

. C : 5 • 7 4 




? 1 3 • - 1 0 


Soiitron 

GM402 1 A 

206 -1 69 



UD4033Bt 

>07 -6 



VS4C39-* 

10*5 6 




« 131 -1 1 



CM4027AE 

208-190 
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344-170 



SCL4069UB 

205-24 



F4077BM 



Tl 

TMS4051 

1009-74 



U HP-406 

234-19 


Tl 

TP4Q69A/UB 

205 -28 


Mitel 

SIL4077B 

210-96 




H 142-10 




344-174 


Toshiba 

TC4069 

205-30 



SIL4077BE 

210-97 




f 142-11 

406-2 

Datel 

AM-406-2 

588-10 

407 

CMA 

FX407 

599-75 


RCA 


210-102 



TMS405M 

1009-30 



AM-406-2M 

588-11 


Sprague 

UHC/D-407 

234-24 




210-103 



TP4051A/B 

314-112 

4060 

EA - 

EA4060 

1009-56 




345-62 


Soiitron 

CM4077A 



Toshiba 

TG4051 

314-113 



EA4060-1 

1009 -3 



UHP-407 

234-28 



CM4077AE 

210-105 


Fairchild 

F4052BC 

314-41 



EA4060-2 

1008 -75 




345-66 


SSS 

SCL4077B 




F4052BM 

314-42 


Mitel 

SIL4060B 

205-162 

4070 

Fairchild 

F4070BC 

210-55 




210-107 


Mitel 

SIL4052B 

314-43 



SIL4060BE 

205-163 



F4070BM 

210-56 

4078 

Fairchild 

F4078BC 

210-168 



SIL4052BE 

314-44 . 


Motorola 

MC4060 

256-36 


Mitel 

SIL4070B 

210-61 



F4078BM 



Motorola 

MC4052 

230-30 


National 

CD4060BC 

205-164 



SIL4070BE 

210-62 


Mitel 

SIL4078B 

210-170 


National 

CD4052BC 

314-47 



CD4060BM 

205-165 


National 

CD4070BC 

210-68 




210-171 



CD4052BM 

314-48 


RCA 

CDS4060 ' 

205-168 



CD4070BM 

210-69 


NEC America /aPD4078 

210-174 



MM4052 

1028 -82 



CDS4060E 

205-169 


RCA 

CD4070B 

210-77 


RCA 


210-175 


NEC America 

jiPD4052 

314-49 



CD4060B 

205-166 



CD4070BE 

210-78 




210-176 


RCA 

CD4052B 

314-50 



CD4060BE 

205-167 


Soiitron 

CM4070A 

210-86 


Soiitron 

CM4078A 

210-181 



CD4052BE 

314-51 


Siemens 

HYB4060 

1009-87 



CM4070AE 

210-87 



CM4078AE 

210-182 


Soiitron 

CM4052B 

314-54 


SSS 

SCL4060B 

205-170 


SSS 

SCL4070B 

210-82 


SSS 

SCL4078B 

210-177 



CM4052BE 

314-55 



SCL4060BE 

205-171 


♦ 

SCL4070BE 

210-83 



SCL4078BE 

210-178 


sss 

SCL4052B 

314-52 


Tl 

TMS4060 

1009 -88 

4071 

Fairchild 

F4071BC 

210-144 


Tl 

TP4078B 

211-194 



SCL4052BE 

314-53 



TMS4060-1 

1009-41 



F4071BM 

210-145 


Toshiba 

TC4078 

210-183 


Tl 

TP4052A/B 

314-56 



TMS4060-2 

1008-117 


Mitel 

SIL4071 B 

210-148 

Mi 

NEC Micro 

HPB408 

*1491 


Toshiba 

TC4052 

314-57 

4061 

RCA 

CD4061A 

212-81 



SIL4071BE 

210-149 






Fairchild 

F4053BC 

310-105 




1012-109 


National 

CD4071BC 

210-154 



fiP84080 

*1491 



F4053BM 

310-106 




f 142-8 



CD4071BM 

210-155 


Sprague 

UHC/D-408 

234 -25 


Mitel 

SIL4053B 

310-107 


Toshiba 

TC4061 

212-85 


RCA 

CD4071B 

210-159 




345-63 



S1L4053BE 

310-108 

4062 

Motorola 

MC4062 

246-9 



CD4071 BE 

210-160 



UHP-408 

234 -29 


Motorola 

MC4053 

227 -1 26 


RCA 

CD4062A 

214-156 


Soiitron 

CM4071A 

210-163 




345-69 


National 

CD4053C 

310-111 




1024 -33 



CM4071AE 

210-164 

408) 

Fairchild 

F4081BC 

209-50 



CD4053M 

310-112 



CD4062AE 

214-157 


SSS 

SCL4071B 

210-161 



F4081BM 

209-51 



MM4053 

1028-110 


Tl 

TMS4062 

1008 -20 



SCL4071BE 

210-162 


Mitel 

SIL4081B 

209-54 


NEC America |iPD4053 

310-113 




110-6 


Tl 

TP4071B 

210-165 



SIL4081 BE 

209-55 
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4021 

t'lauOTidi 

CD40818C 


4033 

RCA 

CO4033B 

21 i -1 27 

41 i 

NEC Micro 

jiFD4iiA 

*1382 

4136 

f { 

flC4 1 36 

594*44 ! 



CD4081BM 

209-61 



CD4099BE 

211-128 




1009-85 



RC4 i 36C 

595-31 1 


NEC America prPD408l 

209-64 

41 

Burr-Brown 

UAF41 

612-18 



siPWIIA-E 

*1382 



RM4136 

593-60 


RCA 

CD4081 B 

209-65 


Intel 

UPi-41 

n 146-12 




1009-103 

4137 

Rayiheon 

HC4137 

587 “1 561 



CD4081 BE 

209-67 




^ 148-19 



fiPD411A.-1 

.1382 



RM4137 

56? -1 571 


Solltron 

CM4081A 

209 -70 


NEC America ;xPC41 

554-155 




1009 -38 



RV4i3* 

C07 ..«! 00 



CM4081AE 

209-71 

410 

Micro Net 

MN410 

321 65 



J>D411A-2 

*1382 

414 

Ferranti 

ZN414 

-r* ■ 

SS4-40 


sss 

SCL4081 B 

209 -68 



MN410H 

321 -66 




1006-1 tO 


NEC Micro 

uPD414 

*1395 



SCL4081BE 

209-69 


NEC Micro 

pPD41Q 

*1420 



pPD411AC 

*1382 




100S-64 


Tl 

TP4081B 

209-72 




1018-115 



^P0411AC-E 

*1382 




*133S 


Toshiba 

TC4081 

209-73 



uPMIO-1 

*1420 



fiPD411AC-1 

*1382 




1009-98 

4082 

Fairchild 

F4082BC 

209-18 




1018-94 



|iPD411AC-2 

*1382 



B.PD414-1 

*1395 



F4082BM 

209-19 



UPD410-2 

*1420 



uPD411A0-E 

*1382 




1009-19 


Mitel 

SIL4082B 

209-20 




1018-82 



riP04t1AD-1 

*1382 



UPC414-2 

*1395 



SSL4G82BE 

209-21 



H?04iOC 

★i420 



fiP0411AO2 

*1382 




1008 -86 


NEC America fiPD4032 

209-24 



uPD41QD 

*1420 



uP04110 

*1375 



hPD414A 

*1395 


RCA 

CD4082B 

209-25 



uPtMIOO-l 

*1420 



uP0411D-E 

*1375 




*1438 



CD4082BE 

209-26 



tt PO410D-2 

*1420 



iiP04!104I 

*1390 




1 nog „g7 


SSS 

SCL4082B 

209.-27 


Siemens 

SAJ410 

558-135 



uP0411D-1 

*1375 



1.PD414A-T 

*1395 



SCL4082BE 

209-28 


Signetics 

TCA410A 

563 -7 



fiP041lD-1M 

*1390 




*1488 


Tl 

TP40828 

209-29 



TCA410B 

563 -22 



uPD411D-2 

*1375 




1009-21 


Toshiba 

TC4082 

209-30 



TCA410D 

563 -23 



M.PD41 1 D-2M 

*1390 



BPD414A-2 

*1395 

4085 

Burr-Brown 

.4085 

614-67 

4100 

IP! 

IPL4100 

613-74 



iiPD41 ID-3 

*1375 




*1488 



4085M 

614-69 


Sanyo 

LA4100 

554 -1 70 



fiP0411W 

*1375 

' 



1 008 -88 


Fairchild 

F4085BC 

210-33 


SMC 

CG4100 

999 -25 


Siliconix 

DF411 

* 536 



.PD4HA-3 

*1395 



F4085BM 

210-34 

4101 

Intel 

4101 

1508-45 




208 -87 




*1488 


Mitel 

SIL4085B 

210-35 


Sanyo 

LA4101 

554-171 




326-22 




1008 -64 



SIL4085BE 

210-36 

4102 

Mostek 

MK4102 

1017-80 




1 130-2 



|iPD414AC 

*1488 


RCA 

CD4085B 

210-39 



MK4102-1 

1017-29 



DF411CJ 

* 536 



J>D414AC-1 

*1488 



CD4085BE 

210-40 



MK4102-11 

1017-30 

4111 

Hitachi 

MD4111 

562-58 



iiP0414AC-2 

*1488 


SSS 

SCL4085B 

210-41 



MK4102-12 

1017-81 


Sprague 

UCN-41 1 1 

213-109 



uPD414AC-3 

*1488 

4086 

Fairchild 

F4086BC 

210-43 


Sanyo 

LA4102 

554-172 




557-19 



,iPD414AD 

*1488 



F4086BM 

210-44 


So ! i!ron 

CM4102 

207 -20 


Teiedyne P 

4111 

f 127 -S 



uPD414A0-1 

*1488 


RCA 

C04086B 

210-45 




207 -21 

4112 

Sprague 

UCN-41 12 

213-96 



uPD414AD-2 

*1488 



CD4086BE 

210-46 


Sprague 

UCN-4102A 

207-154 




556-173 



uPD414AD-3 

*1488 


SSS 

SCL4086B 

210-47 


Synertek 

SY4102-6 

1016-92 

4113 

Sprague 

UCN-41 13 

213-97 



>iPD4!4C 

*1395 

4089 

National 

CD4089BC 

215-40 

4103 

SMC 

CG4103 

999 -26 




557 -20 



uPD414C-t 

*1395 



CD4089BM 

215-41 




999 -27 

4114 

Mitel 

MD4114 

1017-94 



fiPD414C-1 

*1395 


RCA 

CD4089 

f 101-13 


Sprague 

UCN-4103 

556-171 


Mostek 

MK4114 

f 141-13 



uPD414C-2 

*1395 



CD4089B 

215-42 

4104 

EMM/Semi 

M4104AS 

*1070 



MK4114-4 

1017-120 



u?04140 

.1395 



CD4089BE 

215-43 




1017-118 



MK4114-5 

1018-11 



X-P0414D-E 

*1395 

409 

Date) 

MXD-409 

314-73 



M4104UM 

*1070 



MK4114-6 

1018-30 



xP0414M 

.1395 



MXD-409M 

514-74 




i 1018-5 


Sprague 

UCN-41 14 

213-132 



y:P04140-2 

*1395 

4093 

Fairchild 

F4093BC 

215-137 



4104 

*1070 




557-21 


Piessey 

SL414 

554-161. 



F4093BM 

215-138 




1017-117 

4116 

EA 

EA4116 

1008-76 


Toshiba 

TMM414 

ioo8-iiai 


Natana: 

CD4093BC 

215-141 



4104A 

*1070 


Mostek 

MK4116 

«| 149-13 



1 MMa 1 4 - 1 

1009-42 



CD4093BM 

215-142 



4104B 

*1070 



MK4116-1 

1009-116 

415 

Piessey 

3L415 

555-26 


NEC America uPD4093 

215-143 




* 1017-99 



MK4 116-2 

1009-121 


T oshiba 

TMM415-3 

1008 -92 

, 

RCA 

CD4093B 

215-144 


Fairchild 

F4104BE 

214-171 



MK41 16-3 

1010-4 



TMM415-4 

1009-24 




tl 103-6 



F4104BM 

2 14-172 



MK4116-4 

1010-16 

4151 

Exar 

XR4151 

616-3 



CD4093BE 

215-145 


Mostek 

MK4104 

f 141-13 


Motorola 

MCM4116-15 

1009-1201 



XR4151C 

613-26 j 


SSS 

SCL4093B 

215-146 



MK4 104-3 

1018-98 



MCM4 116-20 

10H1-5 



XR4151M 

■ 613-27 { 



SCL40S3BE 

215-147 



MK4 104-4 

1018-117 



MCM45 16-25 

1010-17 




616-4 i 

4094 

NEC America ^04094 

214-108 



MK4 104-5 

1019-12 



MCM4116-30 

1010-27 


FairchUd 

.314151 

* 617 


RCA 

CD4094B 

214-1091 



MK4 104-6 

1019-29 


Soiitron 

CM4116A 

308-102 




616-5 



CD4094BE 

214-110 



MK4 104-86 

1019-30 



CM4116AE 

308-103 



UA41S1HC 

* 617 



SCL4094B 

21 4_- 11 1 



MM41G4 

1024-53 


Tl 

TMS4t1{M5 

10G&-124 




* 617 



SCL4094BE 

214-112 


NEC Micro 

uPD4104 

*1490 



TMS41 16-20 

IOiQ-9 



4151 

. *4** i 

4095 

RCA 

CD4095B 

209-10 




1018-101 



TMS4116-25 

1010-21 



4151HC 

* 617 



CD403GBE 

203 -1 1 



uP04i04C 

*1490 

412 

Micro Nei 

MN4i2 

322 -69' 



4151TC 

* $17 

4096 

Fairchild 

4096-3 

1009-5 



jiPD41040 

*1490 



MN412H 

322-70 


Raytheon 

RC4151 

613-33 



4096-4 

1 003 -56 


Sprague 

UCN-41 04 

556-172 

4122 

EA 

EA4122 

100 9-/7 




616-13 



4096-5 

1009-90 

4105 

Sprague 

UCN-4105 

213-84 



EA4 122-1 

1009-32 




1i 126-19 


Mostek 

MK4096- 1 1 

1009-93 




554-100 



EA4 122-2 

1008-102 



RM4151 

613-34 



MK4096-16 

1009-61 

4109 

Teiedyne P 

4109 

f 127-9 

4127 

Burr-Brown 

4127 

545-121 




616-14 



MK4096-6 

1009-11 

411 

Micro Net 

MN41 1 

321 -63 

4128 

IPI 

IPL4128 

613-75 




f 126-19 



MK4096-77 

1009-12 



MN411H 

321 -64 

413 

Micro Net 

MN413 

322 -67 



RV4151 

613-35 



MK4096-85 

1009-94 


NEC Micro fiP0411 

*1375 



MN413H 

322 -68 




616-1 5 



MK4096-86 

1009-13 




1009 -83 

4131 

Burr-Brown 

4131 

615-151 




H 126-19 




1009-62 




1511 -185 


Raytheon 

RC4131 

580-20 

4152 

Raytheon 

RC4152 

* 968 


Motorola 

MCM4096-1 1 

1009 -96 



iiPD41 1-E 

.1375 



RM41 31 

574 -42 




613 36 



MCM4096-6 

1009-16 




1009-102 

4132 

Raytheon 

RC4132 

579-39 




616-16 


RCA 

CD4096B 

209-12 



lirD4ii-M 

*1390 



RM4132 

s/b -5i 



RM4152 

. 968 



CD4035BE 

200 1 3 




1 0C9 -34 

4i ae 

L-AOi" 

XK41 obo 

534 -3o 




6 1 3 -37 


RoCkw6li 

4096 

1 008 -89 



uPuili-i 

*1375 



XR4136M 

693-56 




- 616-17 



4096-4 

1 009 -68 




1 009 -36 


Fairchild 

M A4136C 

594 -39 



RV4152 

* 968 



4096-5 

1009-99 



jxPD41 1-1SI 

*1390 



m A4136M 

593 -57 




613-38 ; 

4097 

RCA 

CD4097B 

315-54 




1009-37 


NFC America nPC41.3fi 

594 -40 







CD4097BE 

315-55 



uP041i-2 

*1375 


PMt 

PM4136 

* 864 

4156 

Raytheon 

RC4156 

* 971 

4098 

Mitel 

SIL4098B 

213-49 




1008-111 




593-58' 




593-41 



SH4098BE - 

213-50 



uPD411‘2M 

*1390 



PM4136C 

* 864 



RM4156 

* 971 


RCA 

CD4098B 

213-62 




1008-112 




594-41 




592-53 



CD4098BE 

213-63 



u PD41 1-3 

*1375 


Raytheon 

RC4136 

594 *42 



RV4156 

* 971 

4099 

National 

CD4099BC 

211-122 




1008-74 



RC4136C 

535 -30 




593-4? 



CD4099BM 

211 -123 



iiPD411-4 

*1375 



RM4136 

593 -59 

416 

National 

ftPD416 

1511-187' 


NEC America jrPD409S 

211-126 




1008-54 



RV4136 

594 -43 


NEC Micro pP0416 

★1402 

i 
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416 

NEC Micro 

fiPD416 

1010-28 

- 4201 - 

Burr-Brown 

4201 

614-16 

4216 

AMI 

S4216D-2 

*1051 

4250 

Silicon G 

SG4250 

576-49 



HPD41S-1 

★1402 


Intel 

4201 

1508 -21 




1023-16 



SG4250C 

566-121 




1010-19 


National 

DP4201 

^ 465 

4220 

' National 

MM4220 

999-47 




567-27 



jrPWIM 

*1402 



INS4201 

* 465 




1020-23 




579-32 




1010-7 




1508 -22 




1020 -57 


■Solitron 

UC4250 

566-122 



HPD416-3 

1009-122 


Sanyo 

LA4201 

554-174 



MM4220AE 

1000-5 




576-50 



|iPD416C 

*1402 

4202 

Exar 

XR4202 

567-51 



MM4220AP 

1000-27 



UC4250C 

566-123 



fiPD416C-1 

*1402 




593-52 



MM4220BL 

1000-35 




579-33 



uPD416C-2 

*1402 



XR4202M 

567-52 



MM4220EK 

1000-3 

' 4256 

IPI 

IPL4256 

613-76 


S 

uPD416C-3 

*1402 


Motorola 

MC4202 

593-53 




1000-31 

4258 

Ferranti 

ZN4258 

320-105 



|iPD416D 

*1402 

4203 

Burr-Brown 

4203 

614-17 



MM4220LR 

1000-1 

426 

Fujitsu 

MB426 

1510-154 



HP0416D-1 

*1402 



4203S 

614-18 




1000-29 


Intersil 

DG426A 

311-111 



UPD416D-2 

*1402 


National 

MM4203Q 

1004-50 


Sanyo 

LA4220 

554-175 


NEC Micro M PB426 

*1470 



P.PD416D-3 

*1402 




1004-115 

4221 

National 

MM4221 

1020-25 




1006-26 


Toshiba 

TMM416i4 

1010-22 

4204 

Burr-Brown 

4204 

614-19 




1020-61 



kPB426-E 

*1470 

4160 

SSS 

SCL4160B 

206 -89 



4204S 

614-20 



MM4221RQ 

1000-19 




1006-40 



SCL4160BE 

206-90 


National 

MM4204 

*1369 



MM4221RR 

1000-7 



HPB426D 

*1470 

4161 

SSS 

SCL4161B 

205-186 




H 140-12 

4227 

Mostek 

MK4227-3 

1 008 -83 



uPB426W 

*1470 



SCL4161BE 

205-187 



MM4204Q 

*1369 



MK4227-4 

1009-14 

4262 

National 

MM4262 ' 

1 142-1 

4162 

SSS 

SCL4162B 

206-106 




1005-113 


Motorola 

MCM4227-2 

1008-62 

4264 

AMI 

S4264 

*1054 



SCL4162BE 

206-107 

4205 

Burr-Brown 

4205 

614-21 



MCM4227-3 

1008-85 




1023-117 

4163 

SSS 

SCL4163B 

206 -6 



4205S 

614-22 



MCM4227-4 

1009-17 

4265 

Intel 

4265 

1508-24 



SCL4163BE 

206 -7 


Hitachi 

HD4205 

562 -59 

4229 

National 

MM4229 

1020-102 

4269 

Intel , 

4269 

1508-26 

417 

Ferranti 

ZN417 

565-85 

42050 

Micropac 

42050-055 

601 -130 

423 

Ferranti 

ZN423 

614-106 

427 

NEC Micro 

jiPB427 

*1491 




592-5 



42050-109 

603-21 


NEC America jiPC423 

559-98 




1006-92 




592-24 



42050-128 

603-94 

4230 

National 

MM4230 

1020-90 



fiPB427D 

*1491 



ZN417- 

565-87 



42050-148 

603-100 




1021 -21 


NPC 

ESM427 

559-35 

4174 

SSS 

SCL4174B 

208-165 



42050-158 

604 -48 



MM4230BO 

1000-59 

4270 

National 

MM4270 * 

*1311 

4175 

NEC America jiPD4175 

208-132 



42050-168 

604 -49 



MM4230FE 

1000-56 




1009-45 

418 

NEC Micro 

jiP0418 

*1412 



42050-188 

604-102 




1000-79 

428 

NEC Micro jiPB428 

*1491 




1009-71 



42050-208 

604 -1 1 8 



MM4230JT 

1000 -32 




1006-67 



HPD418-1 

*1412 



42050-224 

604-120 




1000-50 



jiPB4280 

*1491 




1009 -27 



42050-244 

605 -57 



MM4230KP 

1000-23 

4280 

National 

MM4280 

*1314 



fiP0418-2 

*1412 



42050-264 

605 -58 



MM4230QW 

1000-64 




1009-50 ’ 




1008 -97 



42050-284 

605 -60 



MM4230QX 

1000-42 

4289 

Intel 

4289 

1508 -30 



|iP041M 

*1412 



42050-304 

605 -61 



MM4230QY 

1000-11 




li 148-13 




1008 -69 



42050-324 

605 -67 

4231 

National 

MM4231 

1020-94 

429 

Intersil 

DG429A 

. 3i|-88 



|iP0418C 

*1412 



42050-344 

605 -71 




1021 -25 

4291 

Burr-Brown 

4291 

612-190 



IXPD418C-1 

*1412 



42050-364 

605-75 



MM4231 BUS 

1000-15 

43 

NEC Micro 

jXOM-43 

.1727 



(1PD418C-2 

*1412 



42050-510 

601 -131 




1000-61 




1 504 - 3 



uP0418W 

*1412 



42Q50-61Q 

602-58 



MM4231RP 

1000-43 




1526 -4 



fiP04180 

*1412 



42050-710 

602-62 

4232 

National 

MM4232 

102; -92 



EVAKIT-43 

*1727 



fiPD4180-1 

*1412 



42050-810 

602-121 




1021 -113 

430 

Tl 

TL430 

609-18 



U.PD413D-2 

*1412 

42051 

Micropac 

42051 

608 -39 

4233 

National 

. MM4233 

1021 -94 




614-182 



aPD418M 

*1412 



42051-055 

606-6 

4235 

National . 

MM4235 

1023-118 

4300 

Motorola 

MC4300 

249 -6 

4180 

Telefunken 

TDA4180 

545-66 



42051-065 

606-69 

424 

Ferranti 

ZN424 

545 -68 




347-176 

4192 

SSS 

CD4192B 

206-173 



42051-075 

606-70 




583-32 

4301 

Burr-Brown 

4301 

61 4 -*3l 

4193 

SSS 

SCL4193B 

206-51 

v 


42051-085 

606-95 


Fujitsu 

MB424 

.256-76 




11 130-14 

4194 

Exar 

XR4194M 

610-102 



42051-095 

606-108 


Plessey 

SL424 

554-162 


Mitel 

MD4301 

559 -30 



XR4194MK 

610-105 



42051-105 

606-112 

4240 

National 

MM4240 

999-39 




600-39 


NEC America 

(J.PD41 94 

214-14 



42051-124 

607 -33 




1021 -35 



MD4301A 

215-166 


Raytheon 

RC4194D 

610-98 



42051-144 

607 -34 




11 139-11 




612-34 



RC4194TK 

610-100 



42051-154 

607-78 

4241 

National 

MM4241 

999-3 



MD4301 B 

612-35 



RM4194D 

610-103 



42051-164 

607 -79 




1020-106 


Tl 

TP4301 A/UB 

211 -91 



RM4194TK 

610-106 



42051-184 - 

607-104 




H 139-11 

4302 

Burr-Brown 

4302 

614-32 


Silicon G 

SG4194CI) 

610-99 



42051-204 

607 -1 1 1 

4242 

National 

MM4242 

1022 -79 


Tl 

TP4302A 

210-49 



SG4194CR 

610-101 



42051-223 

607-112 

4243 

National 

MM4243 

1021 -27 

4303 

Tl 

TP4303A 

210-51 



SG4194MJ 

610-104 



42051-243 

608-17 

4244 

National 

MM4244 

1021 -96 

4304 

Motorola 

MC4304 

247-18 

V 


SG4194MR 

610-107 



42051-263 

608-18 

4246 

National 

MM4246 

1023-75 




1010-114 

4195 

Exar 

XR4195 

608 -50 



42051-283 

608 -20 

425 

Ferranti 

ZN425 

317-101 


Tl 

TP4304A 

215-135 


Raytheon 

RC4195 

608 -56 



42051-303 

608 -21 



ZN425E 

f 124-16 

. 4305 

Motorola 

MC4305 

247-19 




134-14 



42051-323 

608 -26 


Fujitsu 

MB425 

1510-153 




1010-115 



RM4195 

608 -58 



42051-343 

608 -30 


NEC Micro J.PB425 

*1466 

4306 1 

Motorola 

MC4306 

233 -25 




1i 134-14 



42051-363 

608-34 




1005-52 

4307 

Motorola 

MC4307 

232 -47 

42 

NEC Micro 

uCOM-42 

*1727 

4206 

Burr-Brown 

4206 

614-23 



uPB425€ 

*1466 

4308 

Intel 

4308 

1508-50 




1504-11 

4210 

National 

MM4210 

1020-55 




1005-91 


Motorola 

MC4308 

254-188 




1526-3 

4211 

National 

MM4211 

1020 -59* 



f:PB425D 

*1466 

4310 

Motorola 

MC4310 

254-193 



EVAKIT-42 

*1727 

4212 

Exar 

XR4212 

555-193 

■ 


UPB425D-E 

*1466 

4311 

Mitel 

MD4311B 

208-46 


. Teledyne C 

CAG42 

307-106 



XR4212C 

594 -33 


Plessey 

SL425 

555 -27 




325-31 

420 

Signetics 

TCA420 

557-111 



XR4212M 

555-194 

4250 

Intersil 

4250 

566-102 



MD4311BE 

208-47 

4200 

EMM/Semi 

M4200AS 

*1072 




593 -54 




567-7 



MD4311E 

325-32 




1018-113 


NEC MiCio 

6l2i2 

1510-4 




576-47 


Tl 

TP431 1 A 

209-194 



M4200UM 

*1072 

4213 

Burr-Brown 

4213 

614-24 

. 


4250C 

566-103 

4315 

Tl 

TP4315A 

205 -29 




1019-10 



4213S 

614-25 




567 -8 

4316 

Intel 

431 6A 

1508-52 



4200 

*1072 


National 

MM4213 

1020-92 




579 -30 


Motorola 

MC4316 

231 -39 




f 140-15 




1021 -23 


National 

LM4250 

566-109 




u 131 -8 




H 140-16 

4214 

National 

MV4214 

1021 -90 




567-14 


Tl 

TP4316A 

308 -90 




11 140-17 

4216 

AMI 

S4216 

*1051 




576-48 

4317 

Motorola 

MC4317 

231 -41 



4200A 

*1072 



S4216B 

*1051 




1 115-9 

4318 

Motorola 

MC4318 

231 -34 




1018-112 



S4216B-1 

*1051 



IM4250C 

566-110 

4319 

Motorola 

MC4319 

231 -36 



4200B 

*1072 




1023-10 

• 



567-15 

432 

Plessey 

SL432 

561 -77 




1018-93 



S4216B-2 

*1051 




579-31 


Sprague 

UHC/D-432 

234 -46 


Mostek 

MK4200 

11 141 -11 




1023-15 




11 115-9 




346 -22 



MX4200-11 

1005 -95 



S4216D 

*1051 



MM4250 

1013-4 



UHP-432 

234 -50 


Nitron 

4200A 

1018-116 



S4216D-1 

*1051 


Silicon G 

SG4250 

566-120 




346-26 


Sanyo 

LA4200 

554-173 




1023-11 




567 -26 

4320 

Tl 

TP4320A 

213-30 


Arranged alphanumerically from left to right. 
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Base 
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Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

4321 

Motorola 

MC4321 

225 -35 

4402 

sss 

SCL4402BE 

21 1 31 

4503 

Hitachi 

HM4503-1 

1 GGS -79 

451 4 

ivditcf •cti 

CD45 i 

207 - 1 63; 


Ti 

TP4321A 

213-26 




211-100 


National 

CD4503BC 

204-148 



CD45--18M 

207-164; 

4322 

Motorola 

MC4322 

225 -36 

4404 

sss 

SCL4404A 

fi 103-18 



CD4503BM 

204-149 


\FC A-e-ca 


207-105 

4324 

Motorola 

MC4324 

251 -82 



SCL4404B 

205-116 


NEC America pPD4503 

204-154 


RCA 

CD45 1 4B 

207-166. 




597-67 



SCL4404BE 

205-117 

4504 

National 

MM4504 

314-H 



CD4514BE 

207 • 1 




H m-i 

441 

Intersil 

DG441A 

307 -73 

4507 

Hitachi 

HM4507 

1009-80 


Soiitron 

CM4514B 

207 • 1 69 




f 131-8 


Sanyo 

STK441 

555-115 


Nationa' 

CD4507BC 

210-70 



CM4514BE 

207-170 

433 

Intersil 

DG433A 

307 -95 


TI 

TL441C 

545-124 



CD4507BM 

210-71 


SSS 

SCL4514B 

207 -1 66 


Sanyo 

STK433 

555-106 



TL441M 

545-125 


TI 

TP4507A 

210-89 


Toshiba 

TC4514 

207 -I7i 


Sprague 

UHC/D-433 

234 -47 

4410 

Teletunken 

TDA4410 

562 -8 

4508 

Mitel 

SH4508B 

919-9 



MEISBC 

2C7 '72 




346-23 

4412 

SSS 

SCL4412A 

f 103-19 



SIL4508BE 

212-4 



F4516BM 

207-174 



UHP-433 

234 -51 



SCL4412B 

209 -90 


NEC America M p O4508 

212-7 


MitSi 

SIL4515B 

207-175; 




346-27 




209-129 


RCA 

CD45G8B 

212-8 



Sii_45i 93c 

207 -1 76 

4330 

Mitel 

MD4330B 

208 -83 



SCL4412BE 

209 -91 



CD4508BE 

212-9 


National 

CD4515BC 

207-179; 




214-132 




20S-130 


Soiitron 

CM4508 

212-12 



CD4515BM 

207-180: 




326-24 

4414 

Mostek 

MK4414-3 

1017-105 


SSS 

SCL4508B 

212-10 


NEC America 

pPD45lS 

207-181: 




1028 -44 

4416 

SSS 

SCL4416A 

308-105 



SCL4508BE 

212-11 


RCA 

CD4515B 

20,7-182 



MD4330BE 

208 -84 



SCL4416AE 

308-106 


Toshiba 

TC4508 

212-13 



CD4515RF 

207 -i 63i 




214-133 

442 

Intersil 

DG442A 

312-52 

451 

Fairchild 

CCD451 

1025-31 


Soiitron 

CM451 5B 

20,7-185! 




326-25 


Plessey 

SL442 

611 -13 



CCD451A 

1010-38 



CM4515BE 

207 - 1 86} 




1028-45 




614-83 




1025 -32 


sss 

SCL4515B 

207 - 164: 

434 

Intersil 

DG434A 

308-8 

4420 

Sanyo 

LA4420 

555-34 



CCD451B 

1010-39 


Toshiba 

TC4515 

207-167: 

4340 

Burr-Brown 

4340 

615-20 


Teletunken 

TDA4420 

562-9 


Intersil 

DG451A 

307 -76 

4516 

Fairchild 

F45163C 

2C6 -37 

4341 

Burr-Brown 

4341 

615-21 

4421 

Telefunken 

TDA4421 

562-10 



MM451 

313-107 



F4516BW 

206 36 

4344 

Motorola 

MC4344 

255-88 

4423 

Burr-Brown 

4423 

614-42 


National 

MM451 

313-109 


Mitel 

SIL4S16B 

206 -36 ‘ 




596-42 

4426 

SSS 

SCL4426B 

206 -203 




f 135-7 



SM5i6BE 

206-37 ; 




1 m-1 



SCL4426BE 

206 -204 




f 135-8 


National 

CD4516BC 

206-42 




1 131-8 

4428 

SSS 

SCL4428B 

208-21 


NEC Amenca nPC45i 

595-7 



CD4516BM 

206-43 1 

435 

Datel 

AM-435-1 C 

545-101 



SCL4428BE 

208 -22 


Plessey 

SL451 

560-145 


NEC America 

jiP04516 

206 -46 ; 



AM-435-1 M 

545-102 

443 

Intersil 

DG443A 

309-108 

4510 

Faircnnd 

F4510BC 

206-154 


RCA 

CD4516B 

206 -49 




586-42 

4430 

Sanyo 

LA4430 

554-176 



F4510BM 

206-155 



CD4516BE 

206 -50 


Plessey 

TBA435 

602-124 

4433 

SSS 

SCL4433B 

207-12 


Mitel 

SIL4510B 

206-158 


SSS 

SCL451 6B 

206 -52 


Sanyo 

STK435 

555-107 



SCL4433BE 

207-13 



• SIL4510BC 

206-159 



SCL45163E 

206 5 C : 

435-1 

Datel 

AM435-1C 

587-41 

444 

intersii 

DG444A 

309-83 


National 

ADB4510 

319-71 


Toshiba 

TC4516 

206-64 

4350 

Motorola 

MC4350 

231 -60 

4441 

SSS 

SCL4441 B 

204 -93 



CD4510BC 

206-164 

4517 

NEC t~erca 

jiPD45’ 7 

214 - -45 

'4352 

Motorola 

MC4352 

230 -31 



• SCL4441BE 

204-94 



CD4510BM 

206-165 


SSS 

SCL451 73 

2*! 4 .*51 

4353 

Motorola 

MC4353 

227-127 

4444 

Raytheon 

RC4444 

316-27 


NEC Amenc 

a uPD45lC 

” OS 

45-8 

r c. • 7 

F45 1 SBC 1 

W, 

4354 

Motorola 

MC4354 

230-163 




599 -85 


RCA 

CD4510B 

206 -i 71 



F451BBM 

206 

4355 

Motorola 

MC4355 

228-189 



RM4444 

316-28 



CD4510BE 

206-172 


Mtel 

SIL45188 

206 - 7 - 

4356 

Motorola 

MC4356 

223 -96 




599-86 


SSS 

SCL4510B 

206-174 



SIL4518BE 

206 ’ i • 

4357 

National 

MM4357 

317-27 

4445 

SSS 

SCL4445B 

213-128 



SCL4510BE 

206-175 


Nationai 

CD45183C 

206 - 1 1 1- 


Toshiba 

TM4357 

559-164 



SCL4445BE 

213-12S 


Toshiba 

TC4510 ■ 

206-176 



CD4518BM 

206 - ■ ’ 7 

4360 

T! 

TP4360A 

206-91 

4446 

SSS 

SCL4446 

215-22 

4511 

Fairchild 

F4S 1 1 BC 

2G8-24 


NEC Amenca 

ji- D D45T8 

206-lt S ; 

4361 

TI 

TP4361A 

205-188 




596 -65 




325-175 


RCA 

CDS451S 

2Q6-10 - | 

4362, 

TI 

TP4362A 

206-108 

4449 

SSS 

SCL4449B 

205-23 



F4511BM 

208 -25 



CDS4518E 

206-122! 

4363 

Motorola 

MC4.363 

256-37 



SCL4449BE 

205 -25 




325-176 



CD45 i SR 

7u6-l i u, 


TI 

TP4363A 

206-8 

445 

Intersil 

DG445A 

312-37 


Mitel 

SIL4511B 

208 -32 



CD4518BE 

206-120: 

4368 

. Mitel 

MD436SB 

325 -24 

446 

Intersil 

DG446A 

309-67 




325-177 


Soiitron 

CM4518B 

206-125] 



MD43688E 

325 -25 

447 

Plessey 

SL447 

616-26 



SIL45118E 

208 -33 



CM4518BE 

206 - i C6j 


Motorola 

MC4368 

253 - 1 83 

448 

Plessey 

Si-448 

516-27 




325-178 


SSS 

SCL4518B 

206 -1 23i 




347 -204 

4481 

Nortec 

448-! 

999 -6 


National 

CD4511BC 

208 -34 



SCl45i8BE 

206-i24j 

437 

Plessey 

SL437 

554-71 

449 

Plessey 

SL449 

616-28 




325-183 


TI 

TP4518A 

306-^97: 




561 -78 

4494 

SSS 

SCL4494B 

214-1,13 



CD451 1 BM 

208 -35 


Toshiba 

TC4518 

206 • - r- 




561-188 

45 

NEC Micro fiCOM-45 

*1727 




325-184 

4519 

FaifchiSd 

F451S8C 

21 0 >6 


Sanyo 

STK437 

555-113 




1504-17 


NEC America pPD45ll 

208 -36 




210-94 

4370 

TI 

TP4370A 

208-166 




1527-2 


RCA 

CD45HB 

208 -37 




2 ‘ 2 - 1 ; - 

4376 

TI 

TP4376A 

211-176 


Teledyne C 

CAG45A 

307 - 1 07 




325-186 



F4c* 1 93M 

2 1 0 -v 

4377 

TI 

TP4377A 

212-1 

450 

Cybernetic 

CY-450 

258-10 



CD4511BE 

208-38 




2' 0 9 r 

439 

Intersil 

DG439A 

312-46 




1513-33 




325- -86 






Sanyo 

STK439 

555 .11 a 


Pi^ts! 

AM-450-2 

584 57 


Soiitron 

CM4511B 

203 -41 


NdiiOntfi 

CD45 ? 9BC 

2*0 - U: 

44 

NEC Micro 

uCOM-44 

*1727 



AM-450-2M 

584-58 




325 189 




2 1 c - ; 




1504-15 


Fairchild 

CCD450 

1025-29 



CM451 1 BE 

208 -42 




212 1 80! 




1527-1 



CCD450A 

1010-36 




325-190 



CD4519BM 

210-17 ; 

440 

Intersil 

DG440A 

311 -71 




1025-28 


sss 

SCL4511B 

208 -39 




210-101! 


National 

TBA440 

561 -176 




1025 -30 




325-187 




212-ifrl 


Plessey 

SL440 

558 -71 



CCD450B 

1010-37 



SCL451 1 BE 

208-40 


NEC America uPD45i9 

212-184: 




613-163 


Intersil 

MM450 

314-26 




325-188 


TI 

TP4519A/B 

210-27 ! 




615-78 


Micro Comp 

MCC450 

613-118 


TI 

TP4511B 

208 -43 




210-1 OH j 




H 132-7 




613-149 




325-191 




212-185! 



TBA440 

561 -191 


National 

MM450 

314-28 

4512 

Fairchild 

F4512BC 

213-5 

452 

Datel 

AM-452-2 

586 -6 



TDA440 

561 -193 




11 135-8 



F4512BM 

213-6 



AM-452-2M 

586-7 I 


SGS 

TDA440 

562 -5 


Siemens 

T3A450 

557-180 


Mitel 

SIL4512B 

213-7 


Intersil 

DG452 

308-14 ; 


Signetics 

TBA440 

561 -202 


Signetics 

TCA450 

613-48 



S«L451 2BE 

213-8 



MM452 

3 



TCA440 

554 -40 

4500 

National 

ADB450R 

259-171 


Mstirtna? 

CD45 | 2BC 

212 1 1 


National 

MM452 

3 'i 3 -1 00; 


TAlofmkAn 

TQA.440 

546-105 




313-70 



CD4512DM 

213 -1 2 


Silicon'* 

SI452A 

313 • t 0^1 




562 -6 


Toshiba 

TM4500 

561 -11 


NEC America pPD45l2 

213-13 

4520 

Fairchild 

F4520BC 

206-10 


Ti 

TL440C 

6i6-42 

450l 

NtC America ^204501 

211-106 


RCA 

CD4512B 

213-14 



F4520BM 

206-11 

4400 

Telefunken 

TDA4400 

562-7 


Silicon G 

SG4501 

608 -61 



CD4512BE 

213-15 


Mite! 

RIS.4520B 


4402 

HMM/Semt 

4402A 

1018-92 




610-94 


sss 

SCL451 23 

213-16 



$iL452G6E 

?Op - 1 1 



4402B 

1018-85 

4502 

Mitel 

SIL4502B 

205 -40 



SCL4512BE 

213-17 


National 

CD4520BC 

206-16 


Nitron 

4402A 

1018-111 



SIL4502BE 

205 -41 


TI 

TP4512A/6 

213-18 



CD4520BM 

206-17 


3SS 

SCL4402A 

f 103-19 


RCA 

CQ4502B 

205 -44 


Toshiba 

TC4512 

213-19 


NEC America pPD4520 

206-i 8 



SCL4402B 

210-179 



CD4502BE 

2U6-45 

4614 

Faircnnd 

I-4514BC 

207-157 


RCA 

CDS4520 

206 --2 • 




211-30 


SSS 

SCL4502B 

205 -46 



F451 4BM 

207-158 



CDS4o20t 

20b 




211-99 



SCL4502BF 

205 -47 


Mitel 

SIL4514B 

207-160 



CD4520B 

206 -IS 



SCL4402BE 

210-180 

4503 

Hitachi 

HM4503 

1009-106 



SIL4514BE 

207-159 




103-7 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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Base 




Base 

Number 

Source 

Device 

Page-Une 

Number 

4520 

RCA 

CD4520BE 

206-20 

4555 


Solitron 

CM4520B 

206 -25 




CM4520BE 

206-26 



SSS 

SCL4520B 

206-23 




SCL4520BE 

206-24 



Tl 

TP4520A 

206 -27 



Toshiba 

TC4520 

206 -28 

4556 

4521 

Rockwell 

A4521 

556-75 


4522 

Fairchild 

F4522BC 

206-181 




F4522BM 

206-182 



National 

CD4522BC 

206-185 




CD4522BM 

206 -186 



NEC America 

jiPD4522 

206-187 

4557 


SSS 

SCL4522B 

206-188 




SCL4522BE 

206-189 



Tl 

TP4522A 

206-190 


4526 

Fairchild 

F4526BC 

206-59 

4558 



F4526BM 

206 -60 



National 

CD4526BC 

206-63 




CD4526BM 

206 -64 



NEC America 

M PD4526 

206-65 



SSS 

SCt^4526B 

206-66 




SCL4526BE 

206-67 



Tl 

TP4526A 

206-68 


4527 

National 

CD4527BC 

215-47 




CD4527BM 

215-48 



RCA 

CD4527 

101 -13 

4559 



CD4527B 

215-49 




CD4527BE 

215-50 



SSS 

SCL4527B 

21!j-51 




SCL4527BE 

215-52 


4528 

Fairchild 

F4528BC 

213-45 




F4528BM 

213-46 

456 


Mitel 

SIL4528B 

213-51 

4560 



SIL4528BE 

213-52 

4561 


National 

CD4528BC 

213-57 

4568 



CD4528BM 

213-58 



NEC America 

yiPD4528 

213-61 

457 


SSS 

SCL4523 

<| 104-6 

458 



SCL4528B 

213-64 




SCL4528BE 

213-66 



i OSHiba 

T C4528 

21 3 ’66 


4529 

National 

CD4529BC 

314-39 

314-95 




CD4529BM 

314-40 

314-96 

4581 

453 

Intersil 

DG453A 

311-74 



National 

MM453 

11 135-7 

4582 

4530 

NEC America 

fI PD4530 

211-113 


4531 

Fairchild 

F4531BC 

215-101 




F4531BM 

215-102 



Raytheon 

RC4531 

583 -33 

4583 



RM4531 

581 -40 



SSS 

SCL4531B 

215-105 



Tl 

TP4531A 

215-106 

4584 

4532 

Fairchild 

F4532BC 

215-31 




F4532BM 

215-32 



NEC America 

jiPD4532 

215-35 



RCA 

CD4532B 

215-36 

4585 



CD4532BE 

215-37 



Toshiba 

TC4532 

215-38 


4538 

SSS 

SCL4538 

213-67 

459 

4539 

Fairchild 

F4539BC 

212-187 




F4539BM 

212-188 



NEC America 

fiPD453.S 

213-2 



Toshiba 

TC4539 

213-3 

460 

454 

Intersil 

DG454A 

311 -117 



National 

MM454 

314-87 
f 135-7 





H 135-8 

4600 


NEC Micro 

|U P0454 

.1448 





100- -32 

1004-41 





_ 1511-144 




yP0454D 

*1448 


4543 

National 

CQ4543BC 

2C8 -54 




CD45433M 

208-55 

4SC2 


SSS 

SC 1.4 543 A 

326-8 




SCl4543B 

208-56 

4605 

455 

Intersil 

MM455 

313-2C 



National 

MM455 

313-22 

461 


S'liconix 

Si455A 

3^3-24 

462 

4551 

Teiedvne ? 

4551 

315-79 


4552 

Teledyne p 

4552 

316-6 


4553 

Fairchild 

F4553BC 

207 -23 




C 4553BM 

207 -24 

463 


PART NUMBER INDEX 


Device 


Page-Line 


Fairchild 


NEC America 
RCA 


SSS 

Fairchild 


NEC America 

RCA 


SSS 

Fairchild 


F4555BC 

F4555BM 

,uPD4555 

CD4555B 

CD4555BE 

SCL4555B 

F4556BC . 

F4556BM 

^PQ4556 

CD4556B 

CD4556BE 

SCL4556B 

F4557BC 

F4557BM 


Exar XR4558 
Fairchild • pA4558 
Motorola MC4558 
MC4558A 
MC4558C 
NEC America jxPC4556 
Raytheon RC4558 
RM4558 
Tl RC4558 

RM4558 
Raytheon RC4559 

RM4559 

RV4559 

Plessey SL456 
NEC America pop4560 
NEC America jiPD456l 
Mitel MD4568B 
MD4568BE 
Plessey SL457 
Ferranti ZN458 
NEC Micro I.PD458 


SSS 

Tl 

Fa,rch.ld 

SSS 

Ti 

Fairchild 

Toshiba 

National 

NEC Ament 

SSS 

SSS 

Toshiba 

Ferranti 


Date l 

Fairchild 

Siemens 

EA 


uPD458D 

SCL4581B 

SCL4581BE 

TP4581A 

F4582BC 

F4582BM 

SCL4582B 

TP4582A 


207- 189 
• 207-190 

208- 2 
208 -3 
208 -4 
206 -5 
208 -7 
208-8 
208 rll 
208-12 
208-13 
208-14 
214-162 

1028-68 
214-163 
1028 -66 
591 -20 
591 -21 
590-31 
590-32 
591 -17 
591 -22 
591 -23 
590-28 
591 -24 
' 590-29 

* 974 
591 -18 

* 974 
590-30 

* 974 
591 -19 
561 -189 
204 -78 
204 -82 
208 -48 
208 -49 
561 -190 
614-109 

*1454 
1001 -49 
' 006 -105 
1511 -158 

*1454 
204 -47 
204-48 
204 -49 
204 -51 
204 -52 
204 -57 
204 -58 


Base 

Number 


Source 


Device 


Page-Line 


Datel AM-464-2 
AM-464-2M 

Fairchild F464 


F464ADC 

F464DC 

Intersil DG464A 
NEC Micro fiPD4S4 


4700 


EA 


,iPD4640 

EA4700 


SGS 


Tl 

AMD 


EA4700C 
HBC4700 
HBF4700 
TMS4700 
4702 
4702A 

Fairchild F4702BC 


F4702BM 


Harris HD4702 
HD4702-2 


Intel 

National 

Fairchild 


HD4702-9 


4702A 

INS4702 

MM4702A 

F4703BC 

F4703BM 


4705 


Fairchild F4704BC 


Fairchild F4705BC 


F4705BM 


565 -97 
582 -26 
565-98 
582 -27 
*1083 
1010-45 
1025 -41 
*1083 
*1083 
312-58 
*1474 
1020-89 
*1474 
1022 -76 
H 142-13 
1022-61 
213-94 
21.3-95 
1022-73 
1508-38 
1004-65 
215-55 
349-1081 
1504-141 
215-56 
349-1091 
1504-142| 
*1634 
*1634 
215-57 
349-110! 
1504-143] 
*1634 
215-58 
349-111 
1504-144] 
1004 -66 
1508 -39 
1508 -40 
1004 -67 
212-25 
i 504 ."134; 
212-26 
, 1504-135! 
204 -84 
1504-1231 
204-85 
1504-124 
204 -87 
1504-119| 
204 -88 


Inters; 1 

Datel 


intersii 

Intersil 


F4583BC 

215-108 




1504-120 


Sprague 

U HP-480 

326-61 

F4583BM 

215-109 

4706 

Fairchild 

F4706BC 

212-28 

4800 

Tl 

TMS4800 

1023-80 

TC4583 

215-112 




1504-137 




1023 -102 

CD4584BC 

215-124 



F4706BM 

212-29 

4801 

EMM/Seml 

4801 

*1074 

CD4584BM 

215-125 




1504-138 



4801 A 

*1074 

fiPD4584 

215-131 

4707 

Fairchild 

F4707BC 

204-90 




1019-37 

SCL4584B 

215-134 




1504-127 




1019-47 

SCL45858 

204 -72 



F4707BM 

204-91 



4801 B 

*1074 

SCL4585BE 

204-73 




1504-128 




1019-31 

TC4585 

204 -74 

4708 

Analogic 

MN4708 

315-12 



4801 U 

1019-53 

ZN459C 

545-173 



MN4708D 

315-77 

4804 

EMM/Semi 

4804 

*1074 


555-117 


Fairchild 

F4708C 

1504-130 



4804A 

*1074 

ZN459T 

545-174 



F4708M 

1504-131 




1018-40 


555 -1 1 8 

471 

Fujitsu 

MB471 

1511-61 



4804B 

*1074 

AM-460-2 

579 -40 

4710 

Fairchild 

F4710BC 

212-68 




' 1018-31 

AM-460-2M 

579 -41 




1011-73 



4804U 

*1074 

CCD460 

1025-40 




1504-147 




1018-65 

TBA460 

554-59 



F4710BM 

212-69 

481 

Sprague 

U HP-481 

326-66 

EA4600 

11 142-12 




1011 -74 

482 

Sprague 

AJHP-482 

326-85 

EA4600C 

1023 -77 




1504-148 

4821 

Harris 

HD04821 

562-53 


< '23 -9 Ci 


T! 

TMS4710 

999-37 

4822 

Harris 

HD04822 

562-54 

EA4600L 

1023 -81 

4716, 

Analogic 

MN4716 

316-3 

4823 

Harris 

HD04823 

562 -55 

EA4600M 

1023-103 

4720 

Fairchtid 

F4720AC 

212-73 

4830 

Harris 

HDO4830 

562 -56 

SY4600 

1023-73 




1012-107 

4831 

Harris 

HD04831 

562 -57 


o 

o 

C\j 

o 



F4720AM 

212-74 

485 

Fujitsu 

MB485 

225-172 

HA-4602-2 

* 728 



F4720C 

212-71 

4856 

Teiedyne P 

4856 

615-72 


592-33 




101,2-105 

486 

Fujitsu 

MB486 

226-190 

HA-46C5-5 

. 728 




1504-153 

487 

Fujitsu 

MB487 

225-173 


593-4 



F4720M 

212-72 

488 

Fujitsu 

MB488 

226-191 

DG461A ■ 

309 -69 




1012-106 

4881 

Nortec 

4881 

999-1 

AM-462-1 

579 -46 




1504-154 




999-2 

AM-462-2 

579-47 

4721 

Paten, id 

F4721BC 

212-108 




999-42 

AM-462-2M 

579-48 



F4721BM 

212-109 

49 

Teledyne C 

CAG49 

308-109 

DG462A 

309-H4 

4723 

Fairchild 

F4723BC 

212-15 




308-110 

DG463A 

312-40 



F4723BM 

212-16 

490 

Datel 

AM-490 

569 -27 


Number 

Source 

Device 

Page-Une 

4723 

National 

CD4723BC 

212-17 



CD4723BM 

212-18 

4724 

Fairchild 

F4724BC 

211-118 



F4724BM 

211-119 


National 

CU4/24BC 

211-124 



CD4724BM 

211-125 

4725 

Fairchild 

F4725BC 

212-58 




1504-150 



F4725BM 

212-59 




1504-151 

4726 

Fairchild 

F4726BC 

1504-156 



F4726BM 

1504-157 

4727 

Fairchild 

F4727 

558-125 


SGS 

HBF4727 

558-131 

4731 

Fairchild 

F4731BC 

214-159 


4732 

4734 


4737 

4739 


Tl 

Fairchild 


Fairchild 


Fairchild 


SGS 

Exar 


F4731BM 

TMS4732 

F4734BC 

F4734BM 

F4735BC 

F4735BM 

F4736BC 

F4736BM 

HBP4737 

XR4739 


477 

4789 

48 


XR4739M 
Raytheon RC4739 

Harris HA-4741 
HA-4741-2 

HA-4741-5 

Motorola MC4741 
MC4741C 

'Raytheon ' HA4?4f-2 " 

HA4741-5 
Telefunken TL4741C 
Signetics CG477 


National 

Intel 


MM4789 

MCS-48 


Teledyne C CAG48A 
Cybernetic CY-480 


Arranged aiphanumericaily from left to right. 
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Base 



1 

Base 




Base 



Base 




Number 

Source 

Device 

Page-line Number 

Source 

Device 

Page-Line 

Number 

Source 

Device 

Page-Line Number 

Source 

Device 

Page-line 

490 

Datal 

AM -490-2 A 

566 -66 5 

Gl 

AY5-«4fti 

560 - 1 88 

500 

^nr?>g! 

UHC/D-500 

344 * 7 - 5013 

V-C-- 

MM5013 

» 



A t i AM /ir, 

569 -6 | 


AY5-9100 

593 - 6 i 



UhP-500 

234-20 5014 

inteisi- 

IN 501 4C 

315-1 5 




563 -4 J 


AYS- 9 1 06 

598 62 



500 

*1 132-13 I 

V ... 

MPS5014 

5T4 ■ 1 / 



AM-490-2C 

566*41 < 


AY5-91 10 

598 *63 



500- SERIES 

Ii 127 J 


AH 50 ' 4C 

3’ 5-:' 




569 -3 ! 


AY5-9 1 1 8 

5 C ; ■'■: 


TI 

TL500 

;v ? .37 | SQ-’G 


;i :5C 1 SC 

3 1 ,. . : 



AM-490-2M 

569 -5 | 


AYS 91 ?0 

818 -05 

5000 

$.qnef-:CS 

SD5000 

•) * 3 . 5 7 \ 


‘HGC 5M 

3', :/ • • 


Signetics 

• TCA490 

555 - 1 861 


AY5-9200 

598 -85 

5001 

iniPfSfi 

!H500l 

307 -- 1 

\3'i,:V'3' 

AH5015C 

3 ‘21 j 




591 99 | 


AYS 9300 

593 -1 1 




H 135-3 

Ycr.ec 

50>5 

208 75 


Sprague 

UHP-490 

326-4! | 


AY5-9500 

598 -87 


RCA 

MWS5001 

212-152' 

SMC 

SR5015 

tnuo ... ■ 

4900 

EA 

E A 49 00 

Ti 142-14 j 


AY5-980 i 

598-! !0 




1016-57 


SR5015-133 

1029-35 



EA4900C 

1023-92 j 


AY 5-9802 

598-lil 



MWS5001 A 

1016-27 


SR501 5-80 

1026 -87 



EA4900L 

1023-93 


AY5-9803 

598 112 


Signetics 

SD5001 

3' 3 -26 


SR5CH.-81 

102S-SS 


Harris 

HA-4900 

* 739 


AY5-9804 

598-113 


Synertek 

SY5001 

562-146 5016 

Intersil 

IH5016C 

313-4 




552-51 1 


AYS 9805 

SOS 11 s 


TI 

1 MSGOul 

329 *63 


IH5016M 

3*1 3 *6 

4905 

Harris 

HA-4905 

* 739 1 


AY5-9806 

598-116 


T os 6 iba 

TC5001 

207 -28 

National 

AH5016C 

313-6 




553 37 


AYS 9807 

:.S 8 -1 17 

5002 

inters*; 

IH5002 

307-12 


MM5016 

1024 -66 

491 

ITT 

iT'7'491 

326 - ‘ 6 ? 


AY5-9S03 

555 - 1 lB 


Mostek 

MK5002 

. 25S-52 

Nortec 

5016 . 

213 80 


Sprague 

UHP-491 

326 -46 


AY5-9821 

598-H9 


Synertek 

SY5002 

562-147 

SMC 

COMSO ’6 

258-15 

492 

ITT 

ITT492 

326-109 


AY5-9822 

598-1 14 


T os’riiba 

TC5002 

;?07 - 1 55 



350 -' 

494 

Ti 

TU94 

* 334 



598 - 1 20 

5003 


IH600? 

30?-84 


COM5016T 

258 -U 



TL4S4C 

* 934 


AY5-9823 

598 -12 5 


Micro Power 

MPS5003 

554-16 j 



350 2 




61 1 -22 


AY 5-98 24 

598-122 


Motorola 

MCW.5003 

f 140-10 j 

T oshiba 

TC5016 

212-165' 



TL4S4M 

. 994 


AY5-9825 

598 - 1 23 



MCM5003A 

1 003 -52 


TC5016-1 

101 7 -A/i 




61 1 -28 


AY 5-9826 

598-124 

5004 

inte-'Sii 

IH5004 

307-108 


TC5016-2 

1017-78 

4944 

National 

NSL4944 

613-112 


AY5-9827 

59t3-1 25 


Motorola 

MCM5004 

<1 140-10 5017 

Intersii 

IH501 7C 

‘ 312 -54 




f 134-6 


AY 5-9828 

598 -126 



MCM5004A 

1 003 -54 


IH5017M 

312-96 

495 

Sprague 

UHP-495 

326-47 


RO5-1302 

1020-97 


SMC 

CG5004L 

999 -"11 

SMC 

SR5017 

100 * - 8 6 - 


Ti 

TL495 

61 1 -26 


RO5-2240S 

3S9 -34 




H -45-16 



1 029 -3v. 

4956 

G! 

MEM4356 

5S1 - 1 32 


ROi>*5 1 64 

333 -113 

5005 

interbii 

iH50G5 

30/ -60 

1 osnioa 

TC501 ! 

212 

4962 

G! 

MEM 4962 

559 -26 


R05-31 92 

1020-6 


Mostek 

MK5005 

258 -53 


TC501 7-1 

1 0 1 4 • &<; 

4963 

Gl 

MEM4963 

559-27 


SL.5-C2100 

1029-3 

5005 

Intersil 

IH5006 

307 -85 


TC5017-2 

1 0 1 5 - 1 € 

4968 

Mitel 

SIL4968B 

2GS-15 . 


SL5-Ca * 2 S 

1 029 - 1 7 


National 

MM5006 

1024-27 5018 

;nrerst- 

IH501 

h ? . 1 • y 



SIL49689E 

209-16 


Si.-: 2050 

1023 53 


Toshiba 

7C6GC6 

212-156 


»H,50 oVi 

j 1 4 • • u. c 

497 

TI 

TL497 

V. « *5 5 . -} i 


SLS-20C4 

1 028 74 

sue 7 

inters.. • 

IH5GU7 

ten - i 0 

Signetics 

NE5016 

*1913 



TL437S 

1 


SLS -2 126 

1 o^y - • 0 


Mcro Power 

MRS 900/ 

V-9 -4 9 ; 



??o • * oc 

4978 

Mitei 

SI1.4978B 

210 -HO 


SL. -4C25 

1028-41 

. 

niut:Ora. 

MM 6 00 7 

„ ■ ■ ' '' _ t 


NE5018F 

* 1 9 1 3 



SiL49 7 98t 

2 : 0-111 


SL5--032 

1026 62 


7 nro:r 1 . 

Nt 5707 

- .''4 j 


NE5018N 

»19I2 

5 

Gs 

AY5 'On 

11 105-15 


S35- i 032 

1026 


St ‘inf-- 

S v 500 f 

" 62 - 1 4 8 ? 


SE5018 

.1913 



A v 5-'013 

? 105-16 


SS8-32’ 1 

1026 34 


T osniaa 

T C : -00 7 

Z 1 2 ■ 1 54 ! 



380-': ■ 



A V S'013A 

. 349-64 


SS5-8212 

1078 36 




7 •* 2 - '= 69' 


SE 501 

*v1913 



A - - 1 01 5 

- < ’ £ fiU 

' 


2 -'. "0 



TCGOOr-1 

15;- -55 ; 


se so son 

« i 9 i 3 




3iu 14 j 6 .: 

i ■ 1 

77 E5 '• 

614-197 



TC50 >7-2 

1 -. i 

SMC 

siP^.m r 

1 00 1 9. ‘ 



A n ‘ 200A 

556 » 3 ’ | 5S00Q 

Y;.«: h 

M5SOOO 

24 ' - 1 2 

sees 

7 T- • • 

\7-,:'0h 

n,/-? ■ « i 



-020 *■ ■ 



A •%* ?A 

vn .-:n! • -ru,. 

- 

M550‘"i< 

• ; - n 



SEt-7 

2 : 5 ' ■ - ; :5' v . 


; ! 5 C ' G C 




AY\ 1 >03A 

556-13:! 

M4U.- 1 S:‘ 

M5SC04 

- ~ A 



q A 

4 i 



11 ? • 



AVn- • 

TTr 

-.1 ..-•. 1 : 

M5 3005 

,:.-7V! '27 

soot 


r.V'J 

T -35 0 


my ;>-j 

% -■ . 



A'o-> 224 ft 

5%-i •• . 

Mr-,:- 

0 

'4 1 -r'.'S 




r - 1 ■ £.r : ■ 


vr ; r/ 




AY5122G 



• Vi Li JU • - 

c Si> - . y./„ 




3 .i -«>Cr • 


A'.JbU4>*- 

T/o-po 



AY5-1 <?Ti 


Mii-urc**: 

MS SO 1 5 

2 n -3 



; -4 5 :;ViQ M 

6,’ | 


ADt>02i. 

579-27 



AY5-1 232 



MSS 020 

240 6 ' 


M-..-70K 

MX 5 ;. 09 



A06C2S 

579 




Gnn cur. i ?o 


MSS 03? 

440 2 




<; ■ - 7 ! 

T. 

-rxx 

AQ-s 



AY5-r?50 

554-97 | V.S03n 

Mil- ,, : K'! 

M5SC30 

235 >71 


'•latonai 

A-5009C 

•jiu *58 | 

Vex Net 

Y>;SC2 

317 



AY5-126! 

554 0b j 5S040 

MitijD&H; 


240 - ; 4 1 


ie;.os 

NE5009 

32 i 5 



Ii 145-9 



AY5-1-318 

558 * 1 6 1 j 5 >0 7 4 

Mrtiuoren- 

M6S0? ■) 

236-201 



SEE 009 

32' 6 



31 7 

























D D ri - 






AY5-2376 

329-44 5S112 

Mitsubishi 

M5S112 

235 -1 74 

501 

AD 

ADM501 A 

572-41 

So-aque 

|J HC J 502 

234 • 38 



AY5-3500 

259-166 5S1 1 3 

Mitndish 

M5S113 

235-113 



ADM501 B 

57’ -39 



345 -1 SO; 



AY6-3507 

969-1 67 6S1 1 4 

WvjnK* 

M5S1 14 

235 - iA ? 



A DM 501 C 

566 2c, 


Ui IP-S02 

234 42 




T 123-6 5S133 

Mitsubishi 

M5S133 

239-193 




571 -29 



345 - 1 £4 



AY5-3S1 0 

249-163 5S198 

MftS'ibishi 

M5S138 

233 -7 


CM A 

FX501 

500 56 

T! 

TI 502 

.319-36 



AY5-3800 

329 58 bSlbt 

Mi! lubisht 

M5S1 5 1 

250 -25 


Gl 

NC501 

609 - 1 1 1 5020 

Ibtersil 

IHS020C 

312-98 



AY5-400.7 

258-70 5S153 

Mitsubishi 

M5S153 

249 -48 



PC 501 

603-31 


IH5020M 

312-39 



AY5-4007A 

258-71 5S157 

Mitsubishi 

M5S157 

247-190 


ITT 

ITT501 

326-169 5021 

Intersil 

IH5021C 

312 -8’ 



AY5-4907D 

258-72 5S158 

Mitsubishi 

M5S158 

248-72 

. 

Silicon:* 

DG501A 

315-33 


IH502JM 

3*2-82 



AY5-40S7 

268-49 ’5Sl 74 

Mitsubishi 

M5S174 

238-10 




315-40 5022 

inters^ 

IH5022C 

312-80 



A V 5-5053 

3-8-6 5Si75 

Misuoishi 

Mo Si ?6 

237-59 



OU501 b 

315-34 I 


IH5022M 

3 ' 2 69 




.322-40 5S181 

Mitsubishi 

M5S181 

224 -72 




3*6 41 j 

Panasonic 

OSI5022 

5 C 5 0 



A Yb“5U64 

3*8 - 7 s 6 Si 82 

Milsuosn; 

MSS 182 

224 -12: 



it lilt. ! 1 

3 : ■ -35 | 5023 

Intersi* 

SH5023C 

?■,-> -*■, 



AY5-6100 

559-5 j 5325 1 

Mtisjuis'i 

M5S28 1 

250 -73 




-C5-42 j 


IH5023M 

3' 2 84 



AY'G-OA 02 

-".-6 d *'6 j D d - J / 


r/ioSEOT 

24 'rt - 42 

TO 1 0 

i- Os :7- 

W'V;.: 1 ■ vC- 

.Cl* • i \ bU2 4 


1H5024C 

3 1 2 -90 



AY5-P'/QO 

66 * -I!-*"] 6 S ? 5 8 

VI! 6 

m 5 5256 

243 1 C 7 



M 

21 3 '74 i 


!H 5024 M 

312-3: 



AY6-B300 

' : 'T9 60 

: 0- 

Q£Q50 '00 

7 '3 7-7 



' '!■< *■;<•!! 

. ,< . n 2 ! 

*,;i‘ : "X: 

MM5024A 

' 024 • : : : 



AY5-63U1 

669 - } 3 i ? 

•M V'. 

.■prun 

SO* 17 ? 



A7T010C 

313-75 1 

Nc-riaC 

5024 

562 • : ; 7, 



AY5-8310 

559 ,1 33j * 

r e edyufc C 

r AG50 



G*VC 

NMX5010 

314-21 | 50240 

AMI 

S 50240 

558-177! 



AY5-63 i i 

669 - 1 44; 50X1)0 

Reucon 

h A SOX 50 


■ 01 • 


IH501 1C 

313-28 



f 1 22 -4 



AY5 8320 

559-138! 500 

i 

AM-600 

505 -22 



IH501 1 M 


Mc-eA©k 

MK50240 

55B 1 OB'; 



AY 6-8 321 

550 .1 35 I 



egg a 


National 

AH50V1C 

313-30 | 



1 22 -7 i 



AY 5-8322 

559-1.'i6j 


AM-500GC 

576-42 

5012 

Intersil 

IH5012C 

313-39 | 50241 

AM! 

S50241 

558 -1 78: 



AYt)-d324 

nt“9 -1 37 i 


AM-500MC 

570 .43 



(H5012M 

3' 3 -40 j 



1i 122-4 : 



/A V I K/ 

!)O0 - i O . j i 


AM-dOOMM 

576 -45 


Natona* 

A|-)ii iZC 

313-41 ' 

MOcttV: 

MK 60241 

558 •• 1 89; 



AY5'04 ! ; 

560' - 1 34i 


AM-r.OOMR 

576 -44 



MMAO ? 

*: *44 • 0 1 50 2a;> 

AM 

fe 50242 

558 •"'?! 



■AY 5-8420 

560-1851 

ir r 

ITT 500 

326-110 

5013 

Intersil 

IH5Q1 3C 

:m-io j 



«R 1 99 -d i 



AY5-8450 

560 - 1 861 

StgfieiiCS 

T8A500 

5-50-72 



:-6ii 1 • M 


Mostek 

MK50242 

558-190; 



AY5-846Q 

560-187! 

Sprague 

UHC/D-500 

234 -1G 


Naiona: 

AH5013C 

313-12 | 50243 

AMI 

S50243 

558-180: 
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AMI 

S50244 

558-181 

5040 

Harris 

HI5040 

* 410 

5049 

Intersil 

IH5049C 

31 1 -34 

507 

AD 

AD507J 

582-25 

AMI 

S50245 

558-182 



HI 5040-2 . 

* 410 



IH5049M 

311-35 



AD507K 

568-40 

Intersil 

IH5025 

f 135-3 




307-1 

505 

AD 

AD505J 

565-47 




576-56 


IH5025C 

313-71 



HI5040-5 

* 410 




575 -38 



AD507S 

568-41 


IH5025M 

313-72 




307-2 



AD505K 

565-48 




577-38 

National 

MM5025 

1025-17 


. Intersil 

IH5040 

H 135-3 




575-60 


CMA 

FX507 

599 -76 

SMC 

COM5025 

349-91 



IH5040C 

307 -3 



AD505S 

565-49 


Harris 

HI507 

* 418 

Synertek 

SY5025 

1025-19 



IH5040M 

307-4 




575-61 



HI507-2 

* 418 

Mostek 

MK50250 

556-194 


RCA 

MWS5040 

212-127 


Tl 

TL505 

319-10 




315-60 

Mostek 

MK50253 

556-195 




1013-36 

5050 

Harris 

HI5050 

* 410 



HI507-5 

* 418 

Mostek 

MK50254 

556-196 



MWS5040A 

1013-35 



HI5050-2 

* 410 




315-61 

Intersil 

IH5026C 

313-78 

5041 

Harris 

HI5041 

* 410 




309-32 



HI507A 

* 424 


IH5026M 

313-79 



HI5041-2 

* 410 



HI5050-5 

* 410 



HI507A-2 

* 424 

National 

MM 5026 

1025-18 




307-40 




309-33 




315-76 

SMC 

COM5026 

349-116 



HI5041-5 

* 410 


Intersil 

IH5050C 

309-30 



HI507A-5 

* 424 


COM5026T 

349-117 




307-41 



IH5050M 

309-31 




315-78 

Synertek 

SY5026 

1025-20 


Intersil ' 

IH5041C 

307-42 

5051 

Harris 

HI5051 

* 410 


Micro Net 

MN507 

317-55 

Intersil 

IH5027C 

313-35 



IH5041M 

307 -43 



HI5051-2 

* 410 



MN507H 

317-56 


IH5027M 

313-36 

5042 

Harris 

HI5042 

* 410 




310-41 


Sanyo 

STK507 

605-6 

National 

MM5027 

1025 -34 



Hi 5042-2 

* 410 



HI5051-5 

* 410 


Siiiconix 

l DG507A 

315-65 

SMC 

CRT5027 

1513-45 




309-43 




310-42 



DG507B 

315-71 



U 145-16 



HI 5042-5 

* 410 


Intersil 

IH5051C 

310-39 



DG507C 

315-72 

Synertek 

SY5027 , 

1025-35 




309 -44 



IH5051M 

310-40 


Sprague 

UHC/D-507 

234-26 

Intersil 

IH5028C 

313-46 


Intersil 

IH5042C 

309 -45 


MMI 

5051 

999-9 




345-64 


IH5028M 

313-47 



IH5042M 

309-46 

5052 

MMI 

5052 

999-11 



UHP-507 

234-30 

Synertek 

SY5028 

1025-37 

5043 

Harris 

HI5043 

* 410 


National 

MM5052 

1028-83 




345-70 

Intersil 

IH5029C 

31 3-1 3 



HI5043-2 

* 410 

5053 

National 

MM5053 

1029-2 

5070 

Intersil 

IH5070C 

315-68 


IH5029M 

313-14 




310 --52 

5054 

National 

MM5054 

1028-98 



IH5070M 

315-62 

AD 

AD503 

H 112-8 



HI 5043-5 

★ 410 

5055 

AMD 

AM5055 

1029-27 

5071 

MMI 

5071 

999-52 


AD503J 

587 -50 




310-53 


MMI 

5055 

999-13 

5072 

MMI 

5072 

999-54 


AD503K 

587-28 


Intersil 

IH5043C 

310-54 


National 

MM5055 

1029-24 

5073 

MMI 

5073 

999-99 


AD503S 

587 -29 



IH5043M 

310-55 


Nortec 

5055 

562-118 

5074 

MMI 

5074 

999-101 

Gl 

PC503 

606-116 

5044 

Harris 

HI5044 

* 410 

5056 

AMD 

AM5056 

1029-53 

508 

AD 

AD508J 

575-59 

Micro Net 

MN503 

317-53 



Hf5044-2 

* 410 


MM( 

5056 

999-28 


Harris 

HI508 

* 430 


MN503H 

317-54 




31 1 -30 


National 

MM5056 

1029-49 



HI508A 

* 430 

Signetics 

NE503 

. 612-89 



HI 5044-5 

* 410 

5057 

AMD 

AM5057 

1029-61 



HI508A-2 

* 430 

Siiiconix 

DG503A 

315-38 




311-31 


National 

MM5057 

1029-58 




315-15 


DG503B 

315-39 


Intersil 

IH5044C 

311-32 

5058 

National 

MM5058 

1029-71 



HI508A-5 

* 430 

Sprague 

UHC/D-503 

234-39 



IH5044M 

311-33. 

506 

AD 

AD506 

? 112-8 




315-18 



345 -161 

5045 

Harris 

HI5045 

* 410 



AD506J 

577-26 


ITT 

ITT508 

326-131 


UHP-503 

234-43 



HI5045-2 

* 410 



AD506K 

572-25 


Micro Net 

MN508 

317-25 



345-165 




31 1 -47 



AD506L 

566-29 



MN508H 

317-26 

Intersil 

IH5030C 

313-18 



HI5045-5 

* 410 




571 -32 


Siiiconix 

DG508A 

315-8 


IH5030M 

313-19 




311 -48 



AD506S 

572-26 



DG508B 

315-9 

Signetics 

NE5030 

.317-94 


Intersil 

IH5045C 

311-49 


Data General MN506 

1504-177 



DG508C 

315-10 

Intersil 

IH5031C 

313-2 



IH5045M 

311 -50 


Harris 

HI506 

* 418 


Sprague 

UHC/D-508 

234-27 


IH5031M 

313-3 

5046 

Harris 

HI5046 

* 410 



HI506-2 

★ 418 




345-65 

Intersil 

IH5032C 

313-7 



HI5046-2 

* 410 




315-100 



U HP-508 

234 -31 


IH5032M 

313-8 




312-25 



HI506-5 

★ 418 




345-71 

Intersil 

IH5033C 

312-96 



HI5046-5 

* 410 




315-101 

5080 

RCA 

MWS5080 

212-104 


IH5033M 

312-97 




312-26 



HI506A 

* 424 




1011 -113 

Intersil 

IH5034C 

312-109 



HI5046A 

* 410 



HI506A-2 

* 424 

5081 

National 

MM5081 

144-8 


IH5034M 

312-110 



HI5046A-2 

* 410 




315-116 

5085 

Mostek 

MK5085-1 

598-194 

Signetics 

ME5034 

317-29 




312-22 



HI506A-5 

* 424 



MK5085-2 

598-195 

Intersil 

IH5035C 

312-105 



HI5046A-5 

* 410 




316-4 

5086 

Mostek 

MK5086-1 

598-196 


IH5035M 

312-106 




312-23 


National 

MM506 

f 139-2 



MK5086-2 

598-197 

Intersil 

IH5036C 

312-100 


Intersil 

IH5046C 

312-27 




f 144-7 

5089 

Mostek 

MK5089 

598-198 


IH5036M 

312-101 



IH5046M 

312-28 


Siiiconix 

DG506 

f 135-15 

509 

AD 

AD509J 

565-57 

SMC 

COM5036 

258-18 


SMC ' 

COM5046 

349-118 




f 136-6 


- 


585-59 



350-3 



COM5046T 

349-119 



DG506A 

315-105 



AD509K 

565-53 


COM5036T 

258-19 

5047 

Harris 

HI5047 

* 410 



DG506B 

315-111 




584-55 



350-4 



HI5047-2 

* 410 



DG506C 

315-112 



AD509S 

565-54 

Intersil 

IH5037C 

312-85 




312-70 


Sprague 

UHC/D-506 

234-17 




584-56 


IH5037M 

312-86 



HI5047-5 

* 410 




344-172 


Harris 

HI509A-2 

314-72 

Intersil 

IH5038C 

312-92 




312-71 



UHP-506 

234-21 



HI509A-5 

314-75 


IH5038M 

312-93 



HIS047A 

* 410 




344-176 


Micro Net 

MN509 

317-59 

Mostek 

MK50395 

258-78 



HI5047A-2 

* 410 


Tl 

TL506C 

551 -50 



MN509H 

317-60 



H 104-18 




312-68 

5060 

Intersil 

IH5060C 

315-108 


Siiiconix 

DG509A 

314-68 



1 104-19 



HI5047A-5 

* 410 



IH5060M 

315-102 



DG509B 

314-69 

Mostek 

MK50396 

258 -79 




312-69 


Micro Net 

MN5060 

317-78 



DG509C 

314-70 



f 104-18 


Intersil 

IH5047C 

312-72 



MN5060H 

317-79 

51 

NEC America pPC51 A 

568-51 

Mostek 

MK50397 

258 -80 



IH5047M 

312-73 


National 

MM5060 

1029 -39 




581 -49 



H 104-18 


Toshiba 

TC5047 

1018-66 



MM5060AA 

1029-13 

510 

AD 

AD510J 

569-31 

Mostek 

MK50398 

258-81 



TC5047-1 

1018-64 



MM5060AB 

1029-29 



AD510K 

569-16 

Mostek 

MK50399 

258 -82 

5048 

Harris 

HI5048 

* 410 



MM5060AC 

1029-32 



AD510L 

569-9 

AD 

AD504 

f 112-6 



HI 5048-2 

* 410 



MM5060AD 

1029-41 



AD510S 

569-10 


AD504J 

576-10 




307 -23 

5061 

Micro Net 

MN5061 

317-32 


Fairchild 

. TBA510 

559-173 


AD504K 

572 -35 



HI5048-5 

* 410 



MN5061H 

317-33 


Micro Net 

MN510 

317-23 


AD504L 

572-33 




307-24 


MMI 

5061 

999-15 



MN510H 

317-24 


AD504M 

566-46 


Intersil 

IH5048C 

307 -21 


National 

MM5061 

1029-4 


National 

TBA510 

560-3 



572-32 



IH5048M 

307 -22 

5062 

MMI 

5062 

999-30 


Plessey 

SL510 

559-16 


AD504S 

566 -61 

5049 

Harris 

HI5049 

* 410 

5065 

Micro Net 

MN5065 

317-63 


Signetics 

NE510 

547-194 



572-34 



HI 5049-2 

» 410 



MN5065H 

317-64 



SE510 

547-196 

Micro Net 

MN504 

317-48 




311-36 

5066 

Micro Net 

MN5066 

317-50 



TBA510 

560-73 


MN504H 

317-49 



HI 5049-5 

* 410 



MN5066H 

317-51 


Tl 

TL510C 

549-55 

PTC 

MS504 

314-92 




311-37 

507 

AD 

AD507J 

568-39 

5100 

Micro Net 

MN5100 

317-40 


IC MASTER 1978 


45 









1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

■Base : : 
Number 

Source 

Device 

Page-Line 

Base 

Number 

' Source 

Device 

Page- Line 

Base 

Number 

Source 

Device 

Page-Line : 

Sion 

Mir (7i Mot 

'MN51Q0B 

t: 317 -41 

si ?n 

Mi.-rr. Mat 

h ADiil20D 

jiX-47 

<179; ' - 

M |. S! , h: cK ! 

u S1?? 


fipl 


ME521 

552-17 ‘ 


Signetics 

SD5100 

313-65 

51201 

Mitsubishi 

M5120' 

5 SO -B 1 --- 

518 

AD 

AD518 

565 67 



521 

5! 129-3 i 



55101 

,■■*404-1: 

5;Zi 

iVMAs* %J t iCi 

iVmv 5 i21 • 




■ AiJO 1 61 J 


• i 

''vet 

Mn6?10 

3 »b -I d • 




212-106 



VN “ - - M 




AD5 ‘ 8< 

577 -40 




3 - 6 '• 09 




1014-95 

5122 

Mcro Net 

MNS'i 72 

3-7 -76 



AD518S 





V, ■ 25 -9 



S5101-1 

.1041 



V* Kj A 1 





£77 -4- 



MN5210H 

318-16 i 




1 01 4 -35 

5123 

Micro Net 

MN5123 

317 .19 

51802 

Mitsubishi ‘ 

M51802 

581 -43 


MMI 

5210-1 

*1252 



S5101-2 

.1041 



MN5123H 

317-20 

51 81"' 

Mitsubishi 

vt5ifn 

56 • -1 67 




1020 -68 I 




1014-35 

51233 

• Mitsubishi 

MS 1230 

BBS 7 44 

5184 

Mitsubishi 

MS 184 

56‘. -138 


National 

MM 52 tO 

1020-56 1 



S5101-3 

*1041 

61231 

Mi’subshi 

M51231 

659 -1 45 

51343 

Mitsubishi 

W5 1 843 

600-10 

521 1 

Mica Net 

MN5211 

318-6? 1 




1014 -96 

5 i 3 

AD 

AD513 

f 112-5 

5ld8 

Mitsubishi 

M5188 

560-165 



MN5211H 

318-63 | 



S5101-8 

.1041 



AD513J 

588-3 




561 -145 


National 

MM5211 

1020-60 ; 




1015 10 



AQ6T3K 

587 -14 

5100 

VitSUblStli 

M5190 

559-186 

5212 

Micro Net 

MN5212 i 

318 -64 j 



S5101L 

212 ■ 10“ 



ADS’ 3$ 

58 7 -17 

5192 

Mitsubishi 

MS 192 

559 -185 



MN5212H 

318-65 ; 




1-2i’4 37 


C : 

NCI 1 3 

C 1 0 -02 

,51 33 

LCiublShi 

,v:.193 

CCS -47 


Nrt»o'*ai 

MM5212 

1 022 - 1 03 i 



S5101L-1 

* CV/K33 



PCS ’3 

61O 68 



M5199A 

609-52 

5213 

Micro Net 

MN521 3 

318-1“ j 



SSI 0it.-2 

t O'; 4 “34 

t> 1 30 

u Net 

MN5130 

3*. ? -44 

52 

ROfikweil 

A52XX 

1 505 -99 



MN5213H 

318-1 $ i 



S5101L-3 

'O' 4 -98 



M N! *• 1 0 1 ‘ : 

317 45 

520 

AL : 

AD52G 

U 111-11 


National 

MM5213 

1020-93 ! 


Inie 

M510’. 

2*2 ■ 1 1 8 



M r; “ 30 

S/.V5 3 



AD520J 

545-72 




1021 -24 1 



M5101-4 

1015-12 




£.54 -1 1 




585-56 




1511 -1901 



M51 OIL-4 

1016-13 

5131 

Mi("*o Net 

MN51 

311-66 



AD520K 

545-73 

5?-<4 

Micro Net 

MN5214 

3i8 -66 ! 



5101 

212-1 “5 



MN5131H 

317-67 




580-5 



MN5214H 

318-67 




1 0i <1 -99 

5132 

Micro Net 

M N 5132 ' 

317-63 



AD520S 

545-74 


National 

MM 52 14 

1021-91 ■ 




11 141 -1 



MN5132H 

317-69 




580-6 

5215 

Micro Net 

MN52L5 

.318-60 




11 141-4 


Mitsubishi 

M5132 

557 - 1 55 


Famchiid 

T3A520 

559 -’74 



MN5215H 

318-69 




f 141-6 

5133 

Micro Net 

MN5133 

317-54 


Gi 

NC520 

60S -3 


National 

MM5215 

1022-102; 



5101-1 

1014-37 



MN51 33H 

317-15 


Piessey 

T8A520 

560-33 

5216 

Micro Net 

MN5216 

318-53 j 



5101 -3 

1014-101 


Mitsubishi 

MS 133 

557 - 1 56 


Signetics 

TBA520 

560-74 



MN5216H 

313-54 ; 



5101-8 

1015-11 




584 -24 



T CA520 

582-34 

5218 

National 

MM5218 

556-1 45; 



D t U \ L 

i 0 1 4 - i 00 

5 i 3*4 

Miisuaisin 

M5 i3** 

559 -ye 


' e«^*ru ruer, 

TBAS2u 

660 -tOi 

bzz 

AU 

AD522A 

545-78 . 



5101L-1 

1014-33 

51 35 

M'{iiUb"3h. 

MB 135- 

550-95 

5200 

lr-.ters. 


254-46 




570 -S 



51 OIL-3 

1014-102 

51 36 

M tsuLsh 

M5136. 

5bo -4o 




■ GuL -20 



AD522B 

545-79 > 


Micro Not 

MN5101 

317-88 

51361 

Musu&sni 

M51 361 

596 -49 




f 109-8 




569 -4 7 • 
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233-120 




1004-30 




1511-184 


National 

TBA530 

560 -4 

53208 

Mitsubishi 

M53208 

239-17 

53360 

Mitsubishi 

M53360 

229-123 



MM 5270-5 

.1331 


Plessey 

SL530C 

546 -_J 41 

53209 

Mitsubishi 

M53209 

239-71 

53361 

Mitsubishi 

M53361 

227-192 


Arranged alphanumerically from left to right. 
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llOliVilOl 



53363 

Mitsubishi 

M53363 

227-141 

5378 

National 

MM5378 

556-155 

54C374 

National 

MM54C374 

208-168 




- 212 T 43 

"53364 

Mitsubishi 

M63364 

263 -37 

5379 

Nationat 

MM5379 

> 566-156 

54C42 

Harris 

H054C42 

307-13/ 




1010-91 

53365 

Mitsubishi . 

M53365 

252-194 

538 

Signetics 

NE538 

580-24 


National 

MM54C42 

207-135 

. 54C95 

Ha U-S 

HD54C95 

214-3 

53366 

Mitsubishi 

M53366 

253-16 



SE538 

574 -45 

54C48 

Harris 

HD54C48 

207-148 


HaStlirTi^i 

MM54C95 

214-12 

53370 

Mitsubishi 

M53370 

247-35 

5380 

MMl 

5380-1 ’ 

1006 -86 


Naionai 

MM54C48 

207-152 

54H00 

Fairch.ld 

54 HOC 

241 50 

53374 

Mitsubishi 

M53374 

237-172 

5381 

MMl 

5381-1 

1 006 -90 

54C73 

Harris 

HD54C73 

209-1 


ITT 

’TT54H00 

241 -152 

53375 

Mitsubishi 

M 53375 

237-46 

5382 

National 

MM5382 

556-157 


National 

MM54C73 

209 -5 


Nat o.-a* 

DM54H00 

24" ..••56 

53376 

Mitsubishi 

M53376 

229 -61 

5383 

National 

MM5383 

556-158 

54C74 

Harr.s 

HD54C74 

208-101 


Ra r .heon 

54h00 

24i -i,:T 

53377 

Mitsubishi 

M53377 

227 -76 

5384 

MMl 

5384-1 

1 006 -87 


Nahonai 

MM54C74 

208-109 



MHHfi 

241 -1 62 

53380 

Mitsubishi 

M53380 

255-12 

5335 

MMi 

5385-1 

1006-91 

54C76 

Harris 

HD54C76 

208-173 


Ti 

Si4o4HG0 

241 - 1 65 

53381 

Mitsubishi 

M53381 

224 -27 


National 

MM5385 

557-2 


National 

MM54C76 

208-181 

54 HOI 

Fairchild 

c i4Hm 

242 -96 

53382 

Mitsubishi ' 

M53382 

224-101 

. 5386 

MMi 

5386-1 

1006-85 

54C83 

Harris 

HD54C83 

204-7 


ITT 

ITT54H01 

242-98 

53385 

Mitsubishi 

M53385 

255 -69 


National 

MM5386 

557-3 


National 

MM54C83 

204-11 


National 

DM54H01 

242-102 

53390 

Mitsubishi 

M53390 

230-63 

5367 

MMi 

5367*1 

1 006 -89 

54C85 

Harris • 

HD54C65 

204 -62 


Raytheon 

•54h0i 

242-: 06 

53391 

Mitsubishi 

M53391 

228-75 


Nauonai 

MM5387 

557-4 


National 

MM54C85 

204 -66 


Signetics 

54H01 

242 -1 09 

53392 

Mitsubishi 

M53392 

230-114 

5388 

NEC America /iPD5388 

557-12 

54C86 

Harris 

HD54C86 

210-57 


Ti 

SN54H01 

242-111 

53393 

Mitsubishi 

M53393 

228-124 

539 

Signetics 

NE539 

565 -24 


National 

MM54C86 

210-72 

54H03 

Raytheon 

54H03 

242-107 

53398 

Mitsubishi 

M53398 

252-151 

5391 

Mitsubishi 

M5391 

253-81 

54C89 

Hams 

HD54C89 

212-60 

54H04 

Fairchid 

54H04 

226 -36 

53399 

Mitsubishi 

M53399 

252-138 

5393 

Mitsubishi 

M5393 

227-13 




1011 -75 


ITT 

ITT54H04 

226 -38 

534 

AD 

AD534J 

614-11 


National 

MM5393 

598 -71 


National 

MM54C89 

*1352 


Natiora- 

DM54 i 104 

226-42 



AD534K 

614-12 

5395 

Mitsubishi 

M5395 

251 -160 




212-63 


Raytheon 

54H04 

226 -45 



■ AD534L 

614-13 


National 

MM5395 

598 -200 




1011 -77 


Signetics 

54H04 

226 -4S 



AD534S 

614-14 

5396 

National 

MM5396 

557 -5 

54C90 

Harris 

HD54C90 

206 -71 


T; 

SN54H04 

226-51 



AD534T 

614-15 

5397 

National 

MM5397 

557 -6 


National 

MM54C90 

206 -73 

54H05 

Fairchild 

54H05 

226 -~ ! •' 


Harris 

HD534 

234-65 

54 

National 

MM54C 

H 102-12 

54C901 

Harris 

HD54C901 

205 -49 


ITT 

ITT54H05 

226-H3 


Signetics 

SA534 

567-144 




f 102-15 




214-177 


National 

DM54H05 

226-H7 




594-61 


II 

SN54S 

1 108-7 


National 

MM54C901 

205 -51 


Raytheon 

54H05 

226 -1 19 

5340 

Mitsubishi 

M5340 

241 -115 

54COO 

Harris 

HD54C00 

209-165 




214-179 


Signetics 

54HQ5 ' 

226-123 


MMl 

5340 

*1563 


National 

MM54C00 

209-179 




f 109-13 


TI 

SN54H05 

226-125 



5340-1 

*1248 

54C02 

Harris 

HD54C02 

211 -62 

54C902 

Harris 

HD54C902 

204 - 1 66 

54H08 

Fasrcniic 

64H08 

239 -48 




1 005 63 


National 

MM54C02 

21 1 *77 




214 182 


\at:cra : 

DM5 4 HOB 

239 52 


Raytheon 

RC5340 

1012-42 

54C04 

Harris 

HD54C04 

. 205-8 


National 

MM54C902 

204-158 


Signetics 

54H08 

239-54 



HM5340 

1012-81 


National 

MM54C04 

205-16 




214-184 

»4h09 

r-atrcn.-io 

;54h09 

239 ■ ' 0 1 

5341 

MMl 

5341 

*1563 

S4C08 

Harris 

HD54C08 

209-52 




H 109-13 

54H10 

Fair chile 

64 Hi 0 

24 1 -it 



5341-1 

.1248 


Nabonal 

MM54C08 

209 -62 

54C903 

Harris 

HD54C903 

205 -54 


• T " 

-T-r.,--4'0 

24" ! h 




1005-70 

54C10 

Harris 

HD54C10 

209-135 




21 4 *1 88 


a 

DM54: -TO, 

24 \ - >2 

53478 

Mitsubishi 

M53476 

254-137 


National 

MM54C10 

209-148 


National 

MM54C903 

205-56 


SHv'hjJtin 

64 *-i i 0 

?di 

5348 

MMl 

5348 

*1563 

54C107 

Harris 

HD54C107 

209-3 




214-190 


s ynetiCS 

54hl0 

24 : -• ^ 



5348-1 

*1248 


National 

MM54C107 

209-7 




1 09 - 1 3 


Tj 

SN54H10 

?41 -fcM 




1005-59 

5401 4 

Harris ■ 

HD54C14 

215-1 16 

54C904 

Harris 

HD54C904 

204-162 

54H101 

- • r.—ii-i 


235 7 

53483 

M-- 4 m 

M53483 

223 38 


National 

MM54C1 4 

215-126 




2*4 194 


4 •/-- :••• 

54H10" 

cj 

5349 

MMl 

5349 

*1563 

54C150 

National 

MM54C150 

213-28 


Natonat 

MM54C904 

204 - 1 64 


:• 

SN54H10! 

235 -i ' 



5349-1 

*1248 

54C151 

Harris 

uiqc 4£i 5 1 

213 21 




O-i £ 3 

54H"02 


54 HI 02 

-i^ 




1005-66 


National 

MM54C151 

213-23 




f 109-13 


-v-r*; 

54H102 

234 - 1 B 81 

534SO 

MilSUOisn* 

M53490 

229-10 

540154 

Harris 

HD54C154 

208-16 

540905 

Harris 

HD54CS05 

215-79 


T. 

S.M54H1 0? 

?:u - r Hih 

53493 

Mitsubshi 

*753493 

227-15 


National 

MM54C154 

PO 

o 

CO 

CO 


Nations! 

MM54C905 

215-83 

54H1 03 

r.-„ 

54H103 

235 -'F 

535 

Hams 

HD535 

233-172 

54C157 

Harris 

HD54C157 

2-12-176 

54C906 

Harris 

HD54C906 

204-129 


Nations. 


235- ; 


Signetics 

NE535 

580 -23 


National 

MM54C157 

212-182 


National 

MM54C906 

204 - ! 32 


S ynetr-cs 

54 H 1 03 

.■rj :• 



SE535 

574 -44 

54060 

Harris 

HD54C160 

206 -79 

54C907 

Harris 

HD54C907 

204 -135 


Ti 

SN 64 HI 03 

235-7* 

5350 

MMl 

5350 

*1563 


National 

MM54G16G 

206 -85 


National 

MM54C907 

204 - \ 37 

54 Hi 06 

rdircnuG 

54 r-; ■; 06 

2 35 - c>/ \ 



5350-1 

.1248 

54061 

Harris 

HD54C161 

205-176 

54C908 

Harris 

HD54C908 

208 -93 


National 

DM54 HI 06 

238-154 




1 006 -28 


National 

MM54C161 

205-182 

54C909 

Harris 

HD54C909 

215-63 


Signehcs 

54H106 

235 - Hdi 


Signetics 

SD5350 

260 -57 

54062 

Harris 

HD54C162 

206-96 




553 -26 


Ti 

Shi 54 H 1 06 

• 236 - • 




312-75 


National 

MM54C162 

206-102 


National 

MM54C909 

215-66 

54H108 

Fairchilo 

54H108 

236-;?:: i 




315-47 

54063 

Harris 

HD54C163 

205-193 




553-28 


National 

DM54H108 

235 rt" I 

5361 - 

MMl 

5351-1 

*1248 

— - 

National 

MM54C163 

205-199 

54C910 

National 

MM54C910 

*1358 


Srgneitcs 

54»ti0 b 

255 -3 : 




1006-31 

54064 

Harris 

HD54C164 

214-80 




212-88 


Ti 

SMS 4H 108 

235 ?; 

5352 

Mitsubishi 

M5352 

244-17 


National 

MM54C164 

214-82 




1011 -97 

54H11 

Fairchild 

54H11 

•* 


MMl 

5352 


. £>4Clt>6 

Hams 

HUt>4Cl6s 

Z 1 4 

b4Coi4 

Harris 

1-1U54C914 

215-1 Id 


i l i 

i i i t 

ZJV -1 



5352-1 

*1248 


National 

MM54C165 

214-87 


National 

MM54C914 

215-129 


National 

DM54 HI 1 

238 4 43- 




1006-29 

=4073 

Harris 

HD54C1 73 

208*136 

54C915 

National 

MM54C91 5 

208 -70 


. Raytheon 

54 Hi 1 

238 "VI 

5353 

MMl 

5353 

*1563 


National 

MM54C173 

.208-142 

54C920 

National 

MM54C920 

*1361 


Signetics 

54H11 

238-155! 



5353-1 

*1248 

54074 

Harris 

HD54C174 

208-155 




212-121 


TI 

SN54H11 

238-157! 




1006-32 


National 

MM54C174 

208-161 




1013-85 

54H15 

Fairchild 

54H15 

238-188j 

5357 

National 

MM5357 

317-28 

54075 

Harris 

HD54C1 75 

208-124 

54C921 

National 

MM54C921 

*1361 


Raytheon 

54H1 5 

238-1901 




1 126-1 


National 

MM54C175 

208-129 




212-123 


Tl 

SN54H15 

233-1941 

536 

AD 

ADS36J 

615-18 

54092 

Harris 

HD54C192 

206-156 




1013.-84 

54 HI 83 

Fairchilo 

54H183 

223 -1 1 Or 



AD536K 

615-19 


National 

MM54C192 

206-166 

54G922 

Harris 

HD54C922 

329 -13 


Ti 

SN54H183 

223 - I 1 v;! 


Harris 

HD536 

326 -28 

540 93 

Harris 

HD54C1 93 

206-34 


National 

MM54C922 

329-15 

54H20 

Fairchild 

54H20 

240-45 ■ 


Signetics 

NE536 

588 -1 7 


National 

MM54C193 

206-44 




f 105-5 


ITT 

IT'TMHpn 

240-4* 


- 

SU536 

587-25 

540 95 

Harris 

HD54C195 

213-182| 54C923 

Harris 

HD54C923 

329-19 


Natrona' 

DM64H20 

240-51 

5369 

National 

MM5369 

213-88 


National 

MM540195 

214-3 


National 

MM64C923 

329-21 


Raytheon 

54H20 

240*54 i 

537 

AD 

ADS 37 J 

6 i 5 - i 66 

54C2G 

Hams 

HD54C2G 

a09 -as 

54C925 

Harris 

rtu540925 

207-31 


Siy 1 

54H20 

240-56 | 



AD537K 

615 1 87 


National 

MM54C20 

209-11 1 


National 

MM54C925 

207-35 


T! 

3N54H20 

240-60 : 



AD537S 

615-188 

54C200 

Hams 

HD54C200 

212-75 

54C926 

Harris 

HD54C926 

207-33 

54H21 

Fairchild 

54H21 

238-98 S 

5370 

National 

MM5370 

556-198 




1012-110 


National 

MM54C926 

207 -37 


ITT 

ITT54H21 

238-100 

5371 

National 

MM5371 

9Q 


National 

MM64C200 

*1344 

r,4HQ?7 

Harric 

Hr>54CQp 7 

507 -4 1 



DM54H91 

- 1 t\4i 

5373 

Mitsubishi 

M5373 

236-11 




21 2 -79 


Natiora 1 

MM54C927 

207 -43 


Si Of- erics 

64H21 

'/ffl --ne: 

5374 

Mitsubishi 

M5374 

236-149 




1012-112 

54C928 

Harris 

HD54C928 

207 -47 

54H22 

•Faircniid 

54H22 

240-172! 

5375 

Mitsubishi 

M5375 

234-137 

54C221 

Harris 

HD54C221 

213-47 


National 

MM54C928 

207 -49 


National 

OM54H22 

240 - 1 76 


Nationat 

MM5375 

556-152 


National 

MM54C221 

213-59 

54C929 

National 

MM54C929 

*1363 


Raytheon 

54H22 

240-178 1 




556 -200 

54C30 

Hams 

HD54C30 

209-77 




212-147 


Signetics 

54H22 

240 62 1 

5376 

Mitsubishi 

M5376 

236-92 


National 

MM54C30 

209-83 




1 01 6 -30 


Ti 

SN54H22 

240-104] 


National 

MM5376 

556-153 

54C32 

Harris 

HD54C32 

210-146 

54C93 

Harris 

HD54C93 

205 -92 

54H3Q 

Fairchild 

54H30 

233 - 1 04, 




556-201 


Nation at 

MM54C32 

210-156 


National 

MM54C93 

205 -94 


ITT 

ITTS4H30 

239 * TT 


f Indicates page number in Application Note Directory. 
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Base 
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54H30 

National 

DM54H30 

239-162 

54LS01 

Fairchild 

54LS01 

242 -66 

54LS122 

Raytheon 

54LS122 

250-179 

54LS153 

Motorola 

SN54LS153 

249-28 


Signetics 

54H30 

239-165 


National 

DM54LS01 

242 -75 


Tl - 

SN54LS122 

250-181 


National 

DM54LS153 

249-30 


Tl 

SN54H30 

239-167 


Raytheon 

54LS01 

242-82 

54LS123 

AMD 

SN54LS123 

251 -63 


Raytheon 

54 LSI 53 

249 -37 

54H40 

Fairchiid 

54H40 

240-118 

. 

Signetics 

54LS01 

242 -88 


National 

DM54LS123 

251 -66 


Signetics 

54LS153 

249 -39 


ITT 

ITT54H40 

240-120 


Tl 

SN54LS01 

242-92 • 


Raytheon 

54 LSI 23 

a 275 


Ti 

SN54LSi53 

249-41 


Nanonai 

DM54H40 

240-126 

54LS02 

Fairchiid 

54LS02 

245-146 




251 -72 

54LS154 

National 

DM54LS154 

233 -79 


Raytheon 

54H40 

240-129 


Motorola 

SN54LS02 

245-152 


Tl 

SN54LS.1 23 

251 -74 


Signetics 

54LS154 

233 -81 


Siqnetics 

54H40 

240-133 


National 

DM54LS02 

245-154 

54LS124 

Tl 

SN54LS124 

256-15 

54LS155 

Fairchild 

54LS155 

232 -79 


Tl 

SN54H40 

240-135 


Raytheon. 

54LS02 

245-159 




597 -68 


Motorola 

SN54LS155 

232 -82 

54H50 

Fairchild 

54H50 

244-31 


Signetics 

54LS02 

245-165 

54LS125 

Fairchild 

54LS125 

225 -75 


National 

DM54LS155 

232-84 


ITT 

ITT54H50 

244 -33 


Tt 

SN54LS02 

245-169 


National 

DM54LS125 



Raytheon 

54LS155 

232 -89 


National 

DM54H50 

244 -37 

54LS03 

Fairchild 

54LS03 

242 -68 


Raytheon 

54LS125 



Tl 

SN54LS155 

232 -92 


Signetics 

54H50 

244 -39 


Motorola 

SN54LS03 

242 -73 


Signetics 

54LS125 


54LS1 56 

Fairchiid 

54LS156 

232-116 


Tl 

SN54H50 

244 -41 


National 

DM54LS03 

242 -77 


Tl 

SN54LS125A 

225 -86 


Motorola 

SN54LS156 

232-119 

54H51 

Fairchild 

54H51 

243-137 


Raytheon 

54LS03 

242-86 

54LS126 

Fairchild 

54LS126 

225-105 


National 

DM54LS156 

232-121 


ITT 

ITT54H51 

243-139 


Signetics 

54LS03 

242 -90 


Motorola 

SN54LS126 

225-108 


Raytheon 

54LS156 

232-125 


National 

DM54H51 

243-143 


Tl 

SN54LS03 

242-94 


National 

DM54LS126 

225-110 


Tl 

SN54LS166 

232-128 


Signetics 

54H51 

243-146 

54LS04 

Fairchild 

54LS04 

226-19 


Raytheon 

54LS126 

225-114 

54LS157 

AMD 

SN54LS157 

247-162 


Tl 

SN54H51 

243-148 


Motorola 

SN54LS04 

226-22 


Signetics 

54LS126 

225-116 


Fairchild 

54LS157 

247-166 

54H52 

Fairchild 

54H52 

242-193 


National 

DM54LS04 

226-24 


Tl 

SN54LS126A 

225-118 


Motorola 

SN54LS157 

247-169 


National 

DM54H52 

242-197 


Raytheon 

54LS04 

226-29 

54LS13 

Fairchild 

54LS13 

255-126 


National 

DM54LS157 

247-171 


Signetics 

54H52 

242-199 


Signetics 

54LS04 

226-31 


National 

DM54LS13 



Raytheon 

54LS157 

247-178 


Tl 

SN54H52 

243-2 


Tl 

SN54LS04 

226-33 


Raytheon 

54LS13 

* 264 


Signetics 

54LS157 

247-180 

54H53 

Fairchild 

54H53 

243 -82 

54LS05 

Fairchild 

54LS05 

226-95 




255-135 


Tl 

SN54LS157 

247-182 


ITT 

ITT54H53 

243-84 


Motorola 

SN54LS05 

226-98 


Signetics 

54LS13 

255-137 

54LS158 

AMD 

SN54LS158 

248-46 


National 

DM54H53 

243-88 


National 

DM54LS05 

226-100 


Tl 

SN54LS1 3 

255-139 


Fairchild 

54LS158 

248-50 


Signetics 

54H53 

243 -90 


Raytheon . 

54LS05 

226-105 

54LS132 

Fairchild 

54LS132 

255-156 


Motorola 

SN541S158 

248-53 


T! 

SN54H53 

243 -92 


Signetics 

54LS05 

226-107 


Motorola 

SN54LS132 

255-159 


National 

DM54LS158 

.248-55 

54H54 

Fairchild 

54H54 

243-49 


Tl 

SN54LS05 

226-109 


National 

DM54LS132 

255-161 


Raytheon 

54LS158 

248-61 


ITT 

ITT54H54 

243 -51 

54LS08 

Fairchild 

54LS08 

239-32 


Raytheon 

54LS132 

* 264 


Signetics 

54LS158 

248-63 


National 

DM54H54 

243 -53 


Motorola 

SN54LS08 

239 -35 




255-165 


Tl 

SN54LS158 

248 -65 


Signetics 

54H54 

243-55 


National . 

DM54LS08 

239-37 


Signetics 

54LS132 

255-168 

54LS160 

AMD 

SN54LS160 

229-148 


Tl 

SN54H54 

243 -57 


Raytheon 

54LS08 

239-42 


Tl 

SN54LS132 

255-169 


Fairchild 

54LS160 

229-152 

54H55 

Fairchild 

54H55 

243-195 


Signetics 

54LS08 

239-44 

541S133 

Fairchild 

54LS133 

239-187 


Motorola 

SN54LS160 

229-155 


National 

DM54H55 

243-197 


Ti 

SN54LS08 

239 -46 

54LS136 

Fairchild 

54LS136 

244-151 


National 

DM54LS160 

229-157 

' 

Signetics 

54H55 

243-199 

54LS.09 

Fairchild 

54LS09 

239-86 


Motorola 

SN54LS136 

244-154 


Raytheon 

54LS160 

229-163 

| ' 

Tl 

SN54H55 

243-201 


National 

DM54LS09 

239-91 


National 

DM54LS136 

244-156 


Tl 

SN54LS160A 

229-166 

1 54H60 

Fairchild 

54H60 

254 -68 


Raytheon 

54LS09 

239 -95 


Raytheon 

54LS136 

244-160 

54LS161 

AMD 

SN54LS161 

228-19 


ITT 

ITT54H60 

254-70 


Signetics 

54LS09 

239 -97 


Signetics 

54LS136 

244-162 


Fairchild 

54LS161 

228 -23 

j 

National 

DM54H60 

254 -72 


Tl 

SN54LS09 

239 -99 


Tl 

SN54LS136 

244-164 


Motorola 

SN54LS161 

228-26 

i 

Signetics 

54H60 

254 -74 

54LS10 

Fairchild 

54LS10 

241 -30 

54LS138 

AMD 

SN54LS138 

232-185 


National 

DM54LS161 

228-29 

* ' " 


*r tg*rs • 

254 --6 


'Motorola 1 

SN54LS70 

241 -33 



54^38 

232-189 

■ - - 

Raytheon' 

•54LST61 - 

228-35' 

| 54H61 

Fairchild 

54H61 

254-79 


National 

DM54LS10 

241 -35 


Motorola 

SN54LS138 

232-192 


Signetics 

54LS161 

228-37 

! 

National 

DM54H61 

254 -81 


Raytheon 

54LS10 

241 -40 


Nationai 

DM54LS138 

232-194 


Tl 

SN54LS161A 

228 -39 

j 

Signetcs 

54H61 

254 -82 

i 

Signetics 

54LS10 

241 -42 


Raytheon 

54LS138 

232 -201 

54LS162 

AMD 

SN54LS162 

229-197 


Tl 

SN54H61 

254 -84 


Tl 

SN54LS10 

241 -44 


Signetics 

54LS138 

232 -203 


Fairchild 

54LS162 

229-201 

j 54H62 

Fairchild 

54H62 

254 -87 

54LS107 

Fairchild 

54LS107 

236-38 


Tl 

SN54LS138 

232 -205 


Motorola 

SN54LS162 

229-204 


National 

DM54H62 • 

254 -89 


National 

DM54LS107 

236 -46 

54LS139 

AMD 

SN54LS139 

232-141 


National 

DM54LS162 

229-206 


Signetics 

54H62 

254 -91 


Raytheon 

54LS107 

236-54 


Fairchild 

54LS139 

232-145 


Raytheon 

54LS162 

230 -6 

| 

Tl 

SN54H62 

254-93 


Signetics 

54LS107 

236-58 


Motorola 

SN54LS139 

232-148 


Tl 

SN54LS162A 

230-9 

! 54H71 

Fairchild 

54H71 

234-193 


Tl 

SN54LS107A 

236-62 


National 

DM54LS139 

232-150 

54LS163 

AMD 

SN54LS163 

227-155 

| 

National 

DM54H71 

234-195 

54LS109 

Fairchild 

54LS109 

235 -74 


Raytheon 

54LS139 

232-157 


Fairchild 

54 LSI 63 

227-159 

i 

Signetics 

54H71 

234-197 


Motorola 

SN54LS109 

235 -77 


Signetics 

54LS139 

232-159 


Motorola 

SN54LS163 

227-162 

I 

Tl 

SN54H71 

235-3 


National 

DM54LS109 

235-79 


Tl 

SN54LS139 

232-161 


National 

DM54LS163 

227-164 

i 54H72 

Fairchild 

54H72 

234-149 


Raytheon 

54 LSI 09 

235-84 

54LS14 

Fairchild 

54LS14 

255-190 


Raytheon 

54 LSI 63 

227-170 


ITT 

ITT54.H72 

234-151 


Signetics 

54LS109 

,235-86 


Motorola 

SN54LS1 4 

•255-193 


Signetics 

54LS163 

227-172 


National 

DM54H72 

234-155 


Tl 

SN54LS109A 

'235-88 


National 

DM54LS14 

255-195 


Tl 

SN54LS163A 

227-174 

| • 

Siqnetics 

54H72 

234-157 

54LS11 

Fairchfld . 

54LS11 

238-126 


Raytheon 

54LS14 

* 264 

54LS164 

AMD 

SN54LS164 

253-52 

j 

Tl 

SN54H72 

234-159 


Motorola 

SN54LS1 1 

238-129 




256 -2 


'Fairchild 

54LS164 

253-57 

I 54H73 

Fairchild 

54H73 . 

236-64 


National 

DM54LS1 1 

238-132 


Signetics 

54LS14 

256-4 




1027-66 


ITT 

" ITT54H73 

236-66 


Raytheon 

54LS11 

238-137 


Tl 

SN54LS14 

256-6 


Motorola 

SN54LS164 , 

253 -59 


National 

DM54H73 

236-73 


Signetics 

54LS1 1 

238-139 

54LS143 

Tl 

SN54LS143 

231 -72 



54LS164 

1027 -69 

i 

Signetics 

54H73 

236-75 


Tl 

SN54LS1 1 

238-141 

54LS145 

Fairchild 

54LS145 

232-12 


National 

DM54LS164 

253-61 

i 

Tl 

SN54H73 

236-77 

54LS112 

Fairchiid 

54LS112 

235-157 


Tl 

SN54LS1 45 

232-15 




1027-71 

| 54H74 

Fairchild 

54H74 

236-182 


National 

DM54LS112 

235-160 

54LS147 

Tl 

SN54LS147 

254-184 


Raytheon 

54LS164 

* 272 


ITT 

ITT54H74 

236-184 


Raytheon 

54LS112 

235-165 

54LS148 

AMD 

SN54LS148 

254-166 




253-66 

i 

National 

DM54H74 

236-188 


Signetics 

54LS112 

235-167 


Tl 

SN54LS148 

254-170 




1027-76 


Raytheon 

54H74 

236-190 


Tl 

SN54LS112A 

235-169 

54LS15 

Fairchild 

54LS15 

238-173 


Signetics 

54LS164 

253-68 


Signetics 

54H74 

236-194 

54LS113 

Fairchild 

54LS113 

235-96 


Motorola 

SN54LS15 

238-176 




1027-80 


Tl 

SN54H74 

236-196 


National 

DM54LS1 13 

235 -99 


National 

DM54LS1 5 

238-178 


Tl 

SN54LS164 

253 -71 

I ' 54H76 

Fairchiid 

54H76 

236-116 


Raytheon 

54LS113 

235-104 


Raytheon 

54LS15 

238-182 




1027-84 

j 

Nat'ona’ 

DW54H76 

236 -118 


Signetics 

54LS113 

235-106 


Signetics 

54LS15 

238-184 

54LS-65 

Fairchiid 

54LS165 

253-6 

j 

Signetics 

54H76 

236-120 


Tl 

SN54LS1 13A 

235-108 


Tl 

SN54LS1 5 

238-186 


Tl 

SN54LS165 

253 -8 

| 

Tl 

SN54H76 

236-122 

54LS114 

Fairchild 

54LS114 

235-127 

54LS151 

AMD 

SN54LS151 

249-198 

54LS166 

Tl 

SN54LS166 

253 -25 

i 54H78 

Fairchiic 

54H78 

235-51 


Motorola 

SN54LS114 

235-130 


Fairchild 

54LS151 

249 -202 

54LS168 

AMD 

SN54LS168 

230-170 

1 

Nations' 

DM54H78 

235-53 


National 

DM54LS1 14 

235-132 


Motorola 

SN54LS151 

250-3 


Fairchild 

54LS168 

230-173 


Ti 

SN54H78 

235 -55 


Raytheon 

54LS114 

235-138 


Nationai 

DM54LS151 

250 -5 


Nationai 

DM54LS 166 

230-175 

| 54H87 

FaircTld 

54H87 

254 -60 


Signetics 

54LS114 

235-140 


Raytheon 

54LS151 

250-12 


Tl 

SN54LS168 

230-177 


Motorola 

MC54H87 

254 -62 


T! 

SN54LS1 14A 

235-142 


Signetics 

54LS151 

250-14 

54LS16S 

AMD 

SN54LS169 

228-172 


T! 

SN54H87 

254 -65 

54LS12 

Fairchild 

54LS12 

241 -88 


Tl 

SN54LS151 

250-16 


Fairchild 

54LS169 

228-175 

1 54LS00 


54LS00 

241 -133 


National 

DM54LS12 

241 -90 

54LS152 

Fairchild 

54LS152 

249-135 


National 

DM54LS169 

228-177 


Motorola 

SN54LS00 

24i -137 


Raytheon 

54LS12 

241 -94 


Motorola 

SN54LS152 

249-138 


Tl- 

SN54LS169A 

228-179 

| 

Nations 1 

DM54LS00 

241 .139 


Signetics 

54LS12 

241 -96 


Raytheon 

54LS152 

249-142 

54LS170 

AMD 

SN54LS170 

247-46 


Raytheon 

54LS00 

241 -144 


Tl 

SN54LS12 

241 -98 


Tl 

SN54LS152 

249-144 




1010-56 


Signetics 

54LS00 

241 -146 

54LS122 

National 

OM54LS122 

250-175 

54LS153 

AMD 

SN54LS153 

249 -21 


Fairchild 

54LS170 

247 -50 


Tl 

SN54LS00 

241 -148 


Raytheon 

54LS122 

* 275 


Fairchild 

54LS153 

249-25 




1010-60 


IC MASTER 1978 


Arranged alphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page- Line 

54LS170 

Motorola 

SN54LS170 

247-53 

54LS197 

Tl 

SN54LS197 

227-119 

54LS25-3 

FairfihtlH 

*41 £9*3 

940 .ftp 

54LS29S 

Motorola 

CKJ54J OOGQ 





1010-65 

54LS20 

Fairchild 

54LS20 

240-29 


Motorola 

SN54LS253 

249 -66 




248-180 


National 

DM54LS<70 

247 -55 


Motorola 

SN54LS20 

24C -32 


National 

DM o4 b.S2 o c 

243 -66 


Raytheon 

54LS296 

237 -141 




1010-69 


National 

DM54LS20 

240-34 


Raytheon 

54LS253 

249-76 




248-184 


Raytheon 

54LS170 

247-59 


Raytheon 

54LS20 

240-39 


Signetics 

54LS253 

249 -78 


Tl 

SN54LS298 

237-144 




1010-53 


Signetics 

54LS20 

240-41 


Tl 

SN54LS253 

249 -80 




248-187 


Signetics 

54LS170 

247-65 


Tl 

SN541S20 

240-43 

54LS255 

Raytheon 

54LS255 

232-136 

54LS299 

AMD 

SN54LS299 

252-168 




1010-73 

54LS207 

Tl 

SN54LS207 

1013-33 

54LS256 

Fairchild 

54LS256 

246-32 


Ravtheon 

54LS299 

252-180 


Tl 

SN54LS170 

247 -67 

54LS208 

Tl 

SN54LS208 

1013-34 

54LS257 

AMD 

SN54LS257 

248-115 


T! 

SM54LS299 

252-182 




1010-77 

54LS209 

Motorola 

SN54LS209 

239-89 


Fairchild 

54LS257 

248-119 

54LS30 

Fairchild 

54LS30 

239-138 

54LS173 

Fairchild 

54LS173 

237 -29 

54LS21 

Fairchild 

54LS21 

238-82 


Motorola 

SN54LS257 

248-122 


Motorola 

SN54LS30 

239-141 


National 

DM54LS173 

237 -31 


Motorola 

SN54LS21 

238 -85 


National 

DM54LS257 

248-124 


National 

DM54LS30 

239-143 


Signetics 

54LS173 

237-33 


National 

DM54LS21 

238-87 


Raytheon 

54LS257 

248-131 


Raytheon 

54LS30 

239-148 


Tl 

SN54LS173 

237-35 


Raytheon 

54LS21 

238-92 


Signetics 

54LS257 

248-133 


Signetics 

54LS30 

239-150 

54LS174 

AMD 

SN54LS174 

237-185 


Signetics 

54LS21 

238 -94 


T! 

SN54LS257 

248-136 


T! 

S.N54LS3C 

233 -1 52 


Fairchild 

54LS174 

237-189 


Tl 

SN54LS21 

238 -96 

54LS258 

AMD 

SN54LS258 

248 -82 

54LS314 

Tl 

SN54LS314 

1016-49 

. 

National 

DM54LS174 

237-193 

54LS21 4 

Tl 

SN54LS214 

1016-50 


Fairchild 

54LS258 

248 -86 

541S315 

Tl 

SN54LS315 

1016-22 


Raytheon 

54LS174 

237-199 

54LS215 1 

Tl 

SN54LS215 

1016-24 


Motorola 

SN54LS258 

248-89 

54LS32 

Fairchild 

54LS32 

245-19 


Signetics 

54LS174 

237 -201 

54LS22 

Fairchild 

54LS22 

240-157 


National 

DM54LS258 

248-91 


Motorola 

SN54LS32 

245-22 


Tl 

SN54LS174 

238 -3 


Motorola 

SN54LS22 

240-160 


Raytheon 

54LS258 

248-98 


National 

DM54LS32 

245 -24 

54LS175 

AMD 

SN54LS175 

237-60 


National 

DM54LS22 

240-162 


Tl 

SN54LS258 

248-101 


Raytheon 

54LS32 

245-29 


Fairchild 

54LS175 

237 -64 


Raytheon 

54LS22 

240-166 

54LS25S 

Fairchild 

54LS259 

246 -24 


Signetics 

54LS32 

245-31 


Motorola 

SN54LS175 

237-67 


Signetics 

54LS22 

240-168 


Motorola 

SN54LS259 

246-27 


Tl 

SN54LS32 

245-33 


National 

DM54LS175 

237 -71 


Tl 

SN54LS22 

240-170 


Tl 

SN54LS259 

246 -29 

54LS322 

AMD 

SN54LS322 

223-173 


Raytheon 

54LS175 

237 -78 

54LS221 

National 

DM54LS221 

250-196 




1512-162 




253-104 


Signetics 

54LS175 

237 -80 


Raytheon 

54LS221 

* 275 

54LS26 

Fairchild 

54LS26 

242-174 


T! 

SN54LS322 

223-177 


Tl 

SN54LS175 

237 -82 




251 -4 


National 

DM54LS26 

242-176 




253-108 

54LS18' 

AMD 

SN54LS181 

224-45 


Signetics 

54LS221 

251 -6 


Raytheon 

54LS26 

242 -1 80 

54LS323 

AMD 

SN54LS323 

252-170 


Motorola 

SN54LS181 

. 224-50 


Tl 

.SN54LS221 

251 -8. 


Signetics 

54LS26 

242-182 


Tl 

SN54LS323 

252-184 


Raytheon 

54LS1B1 

224 -54 

54LS240 

AMD 

SN54LS240 

256-115 


Tl 

SN54LS26 

242-184 

54LS324 

Tl 

SN54lS324 

256-9 


Signetics 

54LS181 

224 -58 




332-47 

54LS260 

Fairchild 

54LS260 

245-75 




537-10 


Tl 

SN54LS181 

224 -60 


Fairchild 

54LS240 

256-117 


Signetics 

54LS260A 

245 -77 

54LS325 

Tl 

SN54LS325 

256-17 

54LS183 

Tl 

SN54LS183 

223-114 




332-51 

54LS261 

Raytheon 

54LS261 

* 284 




597 -72 

541S189 

National 

DMS4LS1S9 

*1289 


MMI 

54LS240 

256-120 




223-138 

54LS326 

Ti 

SN54LS326 

256-19 




1011-70 




332-54 


Signetics 

54LS261 

223-140 




597 -74 

54LS190 

AMD 

SN54LS190 

230-78 


Raytheon 

54LS240 

* 279 


Tl 

SN54LS261 


54LS327 

Tl 

SN54LS327 

256-21 


Fairchild 

54LS190 

230-82 




256-126 

54LS266 

Fairchild 

541.S266 

244-181 




597 -76 


Motorola 

SN54LS190 

230-85 




332-66 


Motorola 

SN54LS266 

244-184 

54LS33 

Fairchild 

54LS33 

245-186 


National 

DM54LS190 

230-87 


Tl 

SN54LS240 

256-129 


National 

DM54LS266 

244-186 


Raytheon 

54LS33 

245-190 


Raytheon 

54LS190 

230-93 




333-6 


Raytheon 

54LS266 

244-190 


Signetics 

54LS33 

245-192 


Signetics 

54LS190 

230-95 

54LS241 

AMD 

SN54LS241 

256-147 


Signetics 

54LS266 

244-1921 


Tl 

SN54LS33 

245-194 


Tl 

SN54LS190 

230-97 




332-15 


Tl 

SN54LS266 

244-194 

54LS34? 

T 1 

SN54LS347 

325-141 

54LS191 

AMD 

SN54LS191 

228-88 


Fairchild 

54LS241 

256-149 

54LS27 

Fairchild 

If Mi 

245-101 

54LS348 

T! 

3N54LS348 

254-172 


Fairchild 

54LS191 

228 -92 




332-19 


Motorola 

SN54LS27 

245-104 

54lS352 

Fairchild 

54LS352 

249-90 


Motorola 

SN54LS191 

228-95 


MMI 

54LS241 

256-152 


National 

DM54LS27 

245-106 


National 

DM54LS352 

249-92 


National 

DM54LS191 

228 -97 




332 -22 


Raytheon 

54LS27 

245-111 


Ti 

SN54LS352 

249 -94 


Raytheon 

54LS191 

228-103 


Raytheon 

54LS241 

* 279 


Signetics 


245-113 

54LS353 

Fairchild 

54LS353 

249 -97 


Signetics 

54LS191 • 

228-105 




256-158 


Ti 

SN54LS27 

245-115 


National 

DM54LS353 

249-99 


Tl 

SN54LS191 

228-107 




332 -34 

5*1 $273 

AMD 

SN54LS273 

238-20 


Tl 

SN54LS353 

249-101 

54LS132 

AMD 

SN54LS182 

230-133 


Tl 

3N54LS241 

256-161 


Ti 

3N54LS273 

238 -24 

5418362 

Tj 

SN54LS362 

1512-129| 


Fairchild 

54LS192 

230-139 




332-39 

54LS275 

Tl 

SN54LS275 

224-4 

54LS363 

T! 

SN54LS363 

246-52 


Motorola 

SN54LS192 

230-142 

54LS242 

AMD 

SN54LS242 

340-6 

54LS278 

Tl 

SN54LS278 

254-140] 

54LS364 

Tl 

SN54LS364 

238-36 


National 

DM54LS192 

230-144 




340-50 

54LS279 

Fairohlld 

54LS279 

246-174 

54LS3S5 

Fairchild 

54LS365 

225-140| 


Raytheon 

54LS192 

230-151 


Raytheon 

54LS242 

* 282 


Motorola 

SN54I..S279- 

246-177 


Motorola 

SN54LS365 

225-146 


Signetics 

54LS192 

230-153 

. 



256-47 


National 

DM54LS279 

246-179 


National 

OM54LS365 

225-150. 


Tl 

SN54LS192 

230-155 




340-8 


Raytheon 

54LS279 

246-184 


Raytheon 

54LS365 

* 288 

54LS193 

AMD 

SN54LS193 

228-146 


Tl 

SN54LS242 

256-53 


Signetics 

54LS279 

246-186 




225-153: 


Fairchild 

54LS193 

228-15P 




340-11 


Tl 

SN54LS279 

246-188 


Signetics 

54LS365 

225-164 


Motorola 

SN54LS193 

228-153 

541S243 

Raytheon 

54LS243 

* 282 

54LS28 

Raytheon 

54LS28 

245-163 


Tl 

SN54LS365A 

225-1681 


National 

DM54LS193 

228-1551 




256 -49 


SigftfrHra 

54LS28 

245-167 

54LS386 

Fairchild 

54LS366 

226 1 S9j 


Raytheon 

54LS193 

228-162 




340-10 


Tl 

SN54LS28 

245-171 


Motorola 

SN54LS366 

226-164] 


Signetics 

54LS193 

228-164 


Tl 

SN54LS243 

256-55 

Sdl SMQ 

Fairchild 

54LS280 

255 -30 


National 

DM54LS366 

226-168! 


Tt 

SN54LS193 

228-166 




340-12 


Tl 

SN54LS280 

255-32 


Raytheon 

54LS366 

* 286 

54LS194 

AMD 

SN541S194A 

252-6 

54LS244 

MMI 

54LS244 

256-176 

54LS281 

AMD 

SN54LS281 

224-129 




226-176 


Fairchild 

54LS194 

252-10 


Raytheon 

54LS244 

* 279 

54LS283 

Fairchild 

54LS283 

223 -60 


Signetics 

54LS366 

226-1821 




1025-113 




256-180 


Motorola 

SN54LS283 

223 -66 


Tl 

SN54LS366A 

226-186j 


Motorola 

SN54LS194 

252-13 


Tl 

SN54LS244 

256-183 


National 

DM54LS283 

223-71 

54LS367 

• Fairchild 

54LS367 

225-142) 


Raytheon 

54LS194A 

252-20 




332-43 


Raytheon 

54LS283 

223-79 


Motorola 

SN54LS367 

225-1481 


Tl 

SN54LS194A 

252-23 

54LS245 

MMI 

54LS245 

256-195 

* 

Tl 

SN54LS283 

223 -85 


National 

DM54LS367 

225-152 

54LS195 

AMD 

SN54LS195A 

251-118 




341 -59 

54LS28S 

National 

DM54LS289 

1011-68 


Raytheon 

54LS367 

* 286 


Fairchild 

54LS195 

251 -122 


Tl 

SN54LS245 

256-199 

54L5290 

Fairchila 

54LS290 

229 -33 




225-1621 




1025-115 



54LS245 

342-3 


Motorola 

SN54LS290 

229-39 


Signetics 

54LS367 

225-1661 


Motorola 

SN54LS195 

251 -125 

54LS247 

National 

DM54LS247 

325-124 


Signetics 

54LS290 

229-49 


Ti 

SN54LS367A 

225-170) 


Raytheon 

54LS195 

1026 -20 


Tl 

SN54LS247 

325-139 


Tl 

SN54LS290 

229-53 

54LS368 

Fairchild 

54LS368 

226-161] 



54LS195A 

251 -132 

941.9248 

Natinna! 

DM54LS248 

325-57 

54LS293 

Fairchild 

5418293 

227-37 


Motorola 

SH54LS388 

226-1661 


Signetics 

54LS195A 

251 -134 


Ti 

SN54LS248 

325 -73 


Motorola 

SN54LS293 

227 -43 


National 

DM54LS36S 

226-170] 


T| 

oN54LS1S5A 

251 -137 

54Lo243 

Nation iai 

DM54LS249 

325 -65 


Signetics 

54LS293 

227 -51 


Raytheon 

5418366 

* ZB6 i 

54LS196 

Fairchild 

54LS196 

229 -93 


Ti 

SN541S249 

325-95 


Tl . 

SN54LS293 

227 -55 




226 J 180 


Motorola 

SN54L$19S 

229 -ye> 

t>4L52!>t 

AMD 

SN54LS251 

250-52 

54LS295 

Fairchild 

54LS295 

252-36 


Signetics 

54LS368 

226-184! 


National 

DM54LS196 

229 -98 


Fairchild 

54LS251 

.250-56 




1025-117 


Tl 

SN54LS368A 

226-188 


Raytheon 

54LS196 

229-102 


Motorola 

SN54LS251 

250-59 


Motorola 

SN54LS295 

252 -36 

54LS37 

Fairchild 

54LS37 

242-2 


Tl 

SN54LS186 

229-105 


Raytheon 

54LS251 

250-66 


National 

DM54LS2S5A 

1025 -69 


Motorola 

SN54LS37 

242-5 



54LS1S7 



v>tyi W3UWO 

£>4LS*£i>i 

250-/0 


RaytnOun 

54L3235A 

252 -43 


National 

l7m54lSIT7 

242 -1 


Motorola 

SN54LS197 

227-110 


Tl 

SN54LS251 

250-72 


Tl 

SN54LS2958 

252-46 


Raytheon 

54LS37 

242-12 


National 

DM54LS197 

, 227-112 




1512-136 

54LS298 

Fairchild 

54LS298 

237-134 


Signetics 

54LS37 

242-14 


Raytheon 

54LS197 

227-116 

54LS253 

AMD 

SN54LS253 

249-59 




248-178 


Tl 

SN54LS37 

242-16 
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Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Lbw 

54LS373 

AMD 

SN54LS373 

246-41 

54LS490 

Fairchild 

54LSA90 

230-40 

54LS91 

Raytheon 

54LS91 

* 272 

54S113 

Fairchiid 

54S1 13 

235-110 


MMI 

54LS373 

246-44 


TI 

SN54LS490 

230-45 




253-96 


Motorola 

SN54S1 13 

235-114 


Raytheon 

54LS373 

* 288 

54LS51 

Fairchiid 

54LS51 

243-160 




1027-97 


Signetics 

54S1 13 

235-117 




246-50 


Motorola 

SN64LS51 

. 243 -"63 


Ti 

SN54LS91 

253-98 

\ 

TI 

SN54S1 1.3 

235-119 


Ti 

SN54LS373 

246 “54 


National 

DM54LS51 

243-165 

54L392 

Farchiid 

54L392 

231 -13 

54S114 

Fairchild 

54S114 

235-144 

54LS3/4 

AMD . 

SN54LS374 

238 -29 


Raytheon 

54L351 

243 '1 7C 


Motorola 

3N54L392 

231 -15 


Signetics 

54S1 14' 

235-149 


MMI 

54LS374 

238 -32 


Signetics 

54LS51 

243-172 


National 

DM54LS92 

231 -17 


TI 

SN54S114 

235-151 


Raytheon 

54LS374 

* 288 


TI 

SN54LS51 

243-174 


Raytheon 

54LS92 

. 268 

54S124 

Tt 

SN54S124 

256-23 


TI 

SN54LS374 

238 -38 

54lS54 

FaTchld 

54LS54 

243 -32 




231 -21 




597 -69 

54LS375 

Signetlcs 

54LS375 

246-159 


Motoro'a 

SN54LS54 

■ 243-35 


Signetics 

54LS92 

231 -23 

54S132 

Fairchiid 

54S132 

255-171 


TI 

SN54LS375 

246-163 


National 

DM54LS54 

243-37 


Ti 

SN54LS92 

231 -25 


TI 

SN54S132 

255-173 

54LS377 

AMD 

SN54LS377 

238-53. 


Raytheon 

54LS54 

243-42 

54LS93 

Fairchiid 

54LS93 

227-35 

54S133 

Fairchild 

54S133 

239-190 


Fairchiid 

54LS377 

238-56 


Signetics 

54LS54 

248 -44 


Motorola 

SN54LS93 

227-41 


Signetics 

54S133 

239-195 


Raytheon 

54LS377 

* 288 


TI 

SN54LS54 

243-46 


Raytheon 

54LS93 

* 268 


TI 

SN54S133 

239-197 




238 -58 

54LS55 

Fairchild 

54LS55 

243-179 




227-47 

54S134 

Fairchild 

54S134 

239-176 


TI 

SN54LS377 

238-60 


Motorola 

SN54LS55 

243-181, 


Signettcs 

54LS93 

227-49' 


Signetics 

54 SI 34 

239-180 

54LS378 

AMD 

SN54LS378 

237-155 


National 

DM54LS55 

243-183 


TI 

SN54LS93 

227-53 


TI 

SN54S134 

239-182 


TI 

SN54LS378 

237-159 


Raytheon 

54LS55 

243-188 

54LS95 

Fairchild 

54LS95 

251 -174 

54S135 

Fairchild 

54S135 

244-198 

54LS379 

AMD 

SN54LS379 

237-97 


Signehcs 

54LS55 

243-190 




1025-111 


Tl 

SN54S135 

244-203 


TI 

SN54LS379 

237-99 


TI 

SN54LS55 

243-192 


Motorola 

SN54LS95 

251 -177 

54S138 

AMD 

SN54S138 

233-2 

54LS38 

Fairchild 

54LS38 

242-152 

54LS63 

TI 

SN54LS63 

257-1 


National 

DM54LS95 

1026 -8 


Fairctjild 

54S138 

233 -4 % 


Motorola 

SN54LS38 

242-155 

54LS668 

TI 

SN54LS668 

230-179 


Raytheon 

54LS95 

1026-16 


Tl 

SN54S138 

233-10 


National 

DM54LS38 

242-161 

54LS670 

AMD 

SNS4LS67C 

247-73 



54LS95B 

251 -181 

54S139 

AMD 

SN54S139 

232-165 


Raytheon 

54LS38 

242-159 




1010-79 


TI 

SN54LS95B 

251 -184 


Fairchild 

54S139 

232-167 


’ Signetlcs 

54LS38 

242-165 


Fairchild 

54LS670 

247-77 

54LS96 

Signetics 

54LS96 

_ 252-125 


Signetics 

54S139 

232-170 


TI 

SN54LS38 

242-166 




1010-81 


TI 

SN54LS96 

252-127 


Tl 

SN54SV39 

232-172 

54LS381 

AMD 

SN54LS381 

224-82 


Motorola 

SN54LS670 

247-80 

54L164 

National 

DM54H64 

1027-55 

54 S 1-40 

Fairchild 

54S140 

234 -}06 


TI 

SN54LS381 

224-85 




1010-84 


TI 

SN54L1 64 

1027-57 




333 -27 

• 54LS384 

AMD 

SN54LS384 

223-163 


National 

DM54LS670 

247-82 

54L187 

National 

DM54L187A 

1020 -87 


S'gnetics 

54S140 

234-110 


TI 

SN54LS384 

223-167 




1010-86 

54L91 

National 

DM54L91 

1027 -88 


T 


, 333-35 

54LS385 

AMD 

SN54LS385 

223-125 


Raytheon 

54LS670 

247 -86 


Ti 

SN54L91 

1027 -86 


Ti 

SN54S1 40 

234-112 


TI 

SN541S385 

223-129 




1010-88 

54L95 

National 

DM54L95 

1025 -49 




333-39 

54LS386 

National 

DM54LS386 

244-105 


Signetlcs 

54lS67G 

247-90 


Ti 

SN54LS5 

1 025 -43 

54Sl 5 

Fairchiid 

54S15 

238-196 


Raytheon 

54LS386 

244-113 




1010-90 

54L99 

TI 

SN54L99 

1025-44 


Signetics 

54S15 

239-5 


Signetics 

54lS386 

244-117 


TI 

SN54LS670 

247 -92 

54R00 

Raytheon 

54R00 

241 -161 


Ti 

SN54S15 . 

239-7 


TI 

SN54LS386 

244-121 




1010-92 

54R02 

Raytheon 

54R02 

246-3 

54S151 

AMD 

SN54S151 

250-18 

54LS388 

AMD 

SN54LS388 

237-112 

54LS73 

Fairchild 

54LS73 

236-36 

54R04 

Raytheon 

54R04 

226 -47 


Fairchiid 

54S151 

250-20 j 

54LS390 

Fairchild 

54LS390 

230 -37 


Motorola 

SN54LS73 

236 -42 

54R05 

Raytheon 

54R05 

226-121 


Signetics 

54S151 

250-27 


TI 

SN54LS390 

230-43 


National 

DM541. S73 

236 -44 

54R10 


54R10 

241 -57 


Tf 

SN54S151 

250-29 

54LS393 

Fairchild . 

54LS393 

227 -62 


Raytheon 

54LS73 

236-50 

54R11 

Raytheon 

54R11 

238-153 

54S153 

AMD 

SN54S153 

249-43 


TI 

SN54LS393 

227-64 


Siqnetics 

54LS73 

236-56 

54R112 

Raytheon 

54R112 

' 235-186 


fairchiid 

54S153 

249 -45 

54*1395 


S4LS395 

2*2 -51' 


TI 


- 



>*£1? 4 A n ■ • 

' '> 


3 - TT; 

54§1 53 

249 -49 


National 

DM54LS395 

252 -53 

54LS74 

Fairchild 

54LS74 

236-166 

54R1 14 

Raytheon 

54R114 

235-29 


T! 

SN54S153 

249-51 


Raytheon 

54LS395 

♦ 291 


.Motorola 

SN54LS74 

236-169 

54R15 

Raytheon 

54R15 

238-192 

54S157 

AMD 

SN54S157 

247-184 




252-58 


National 

DM54LS74 

236-171 

54R181 

Raytheon 

54R181 

224 -62 


Fairchild 

54SL57 

247 -18v 


Signetlcs 

54LS395 

252 -60 


Raytheon 

54LS74 

236-1 76 

54Ft*82 

Raytheon 

54R182 

224-115 


Signetics 

54S157 

. 247-192 


TI 

SN54LS395A 

252-62 


Signetics 

54LS74 

236-178 

54R20 

Raytheon 

54R20 

240-56 


Tl 

SN54S1 57 

248-4 

54LS396 

TI 

SN54LS396 

247 -4 


TI 

SN54lS74A 

236-180 

64R22 

Raytheon 

54R22 

240-180 

54S* 58 

AMD 

SN54S158 

248-68 




253-112 

54LS75 

Fairchild 

54LS75 

245-146 

54R40 

Raytheon 

54R40 

240-131 


Fairchiid 

54S158 

248-70 

54LS398 

TI 

SN54LS398 

237-146 


National 

DM54LS75 

246-150 

54R64 

Raytheon 

54R64 

243-95 


Signetics 

54S158 

248-74 




248-189 


Raytheon 

54LS75 

246-155 

54R65 

Raytheon 

54R65 ' 

243-106 


Tl 

SN54S158 

248-77 

54LS399 

AMD 

SN54LS399 

237-130 


Signetics 

54LS75 

246-157 

54R74 

Raytheon 

54R74 

236-192 

54S160 

AMD 

SN54S160 

229-168 




248-174 


TI 

SN54LS75 

246-161 

54S00 

Fairchiid 

54S00 

241 -167 

54S161 

AMD 

SN54S161 

228-41 


TI 

SN54LS399 

237-148 

54LS76 

National 

DM54LS76 

236-106 


Ferranti 

2N54S00 

241 -169 

54S162 

Tl 

SN54S162 

230-11 




248-191 


Raytheon 

54LS76 

236-110 


Signetics 

54S00 

241 -174 

54S163 

Tl 

SN54S163 

228-47 

54LS40 

Fairchild 

54LS40 

240-102 


Signetics 

54LS76 

236-112 


ti 

SN54S00 

241 -176 

54S167 

Fairchild 

54S167 

254-134 


Motorola 

SN54LS40 

240-105 


Ti 

SN54L576A 

236*1 1 4 

54S02 

Fairchiid 

54S02 

245-1 73 

54S168 

Tl 

SN54S168A 

230-181 


National 

DM54LS40 

240-107 

54LS77 

Fairchild 

54LS77 

246-113 


Signetics 

54S02 

245-176 

54S169 

Tl 

SN54S169 

228-181 


Raytheon 

54LS40 

240-112 


Raytheon 

54LS77 

246-118 


TI 

SN54S02 

245-178 

54S174 

AMD 

SN54S174 

238-5 


Signetics 

54LS40 

240-114 


TI 

SN54LS77 

246-120 

54S03 

Fairchild 

54S03 

242-113 




1 143-10 


T! 

SN54LS40 

240-116 

54LS78 

National . 

DM54LS78 

235-41 


Ferranti 

ZN54S03 

242-115 


Fairchild 

54S174 

238-7 

54LS42 

Fairchiid 

54LS42 

231 -163 


Raytheon 

54LS76 

235-45 


Signetics 

54S03 

242-120 


Signetics 

54 Si 74 

238-12 


Motorola 

SN54LS42 

23i -f66 


Signetics 

54LS78 

235-47 


TI 

SN54S03 

242-122 


Tl 

SN54S174 

238-14 


National 

DM54LS42 

231 -168 


TI 

SN54L578A 

235 -49 

54S04 

Fairchild 

54S04 

226-53 

54S175 

AMD 

SN54S175 

237-84 


Raytheon 

54LS42 

* 266 

54LS83 

Fairchild 

54LS83 

223-58 


Signetics 

54S04 

226-60 




H 143-10 




231 -173 


Motorola 

SN54LS83 

223-64 


TI 

SN54S04 

226-63 


Fairchild 

54S175 

237 -86 


Signetics 

54LS42 

231 -175 


National 

DM541S83A, 

223-68 

54S05 

Fairchild - 

54S05 

226-127 


Tl 

SN54S175 

237-93 


TI 

SN54LS42 

231 -177 


Ravtheon 

54LS83A 

223-75 


Signetics 

54S05 

226-134 

54S181. 

AMD 

SN54S181 

224 -64 • 

54LS424 

TI 

SN54LS424 

1510-173 


TI 

SN54LS83A 

223-83 


TI 

SN54S05 

226-138 


Fairchild 

54S181 

224-66 

54LS43 

Raytheon 

54LS43 

* 266 

54LS85 

Fairchild 

54LS85 

225-13 

54S08 

Fairchild 

54S08 

239-56 


Signetics 

54S181 

224 -73 




231 -92 


National 

DM541S85 

225-17 


S'gnetics 

54S08 

239-58 


■ Tl 

SN54S181 

224-75 

54LS44 

Raytheon 

54LS44 

* 266 


Qaw*h?- 0 r. 

54' ?86 

- 0 * 


" n 

SV54S0? 

-60 

54 SI 32 

c £; r C U: 'd 

54S182 

224-117 




231 -112 


Signetics 

54LS85 

225-23 

54S09 

Fafch.id 

54S09 

239-103 


Tl 

SN54S182 

224-124 

54LS445 

TI 

SN54LS445 

232-* 7 


Ti 

SN54LS85 

225 -25 


Signetics 

54S09 

23S-105 

54S187 

National 

DM54S187 

1 020 -40 

54LS47 

Fairchild 

54LS47 

325-107 

54LS86 

Fairchild 

54LS86 

244 -99 


Tl 

SN54S09 

239-107 

54S188 

National 

DM54S188 

*1262 


National 

DM54LS47 

325-122 


Motorola 

SN54LS86 

244-103! 54S10 

Rslrcfrld 

54S10 

241 -63 




1003 -8 


TI 

SN54LS47 

325-135 


Ravtneon 

54L.S86 

244:109 


Signehcs 

54S10 

241 -68 


71 

SN54S188 

1003-18 

54LS40 

Fairchild 

54LS48 

325-40 


Sionetics 

54L-S86 

244-115 


7! 

SN54S10 

24* -7* 

54S1S9 

AMD 

SN54S* 89 

1011-33 


National 

DM54LS48 

325 -55 


T! 

SN54LSS6 

244 -*12 

54 St 09 

t . 0 

54S109 

235-30 


National 

DM54S189 

*1292 


TI 

SN54LS48 

325-71 

54LS90 

Fa- child 

54LS90 

229-31 

54S * 1 

CCiij 

54S1 1 

238-* 59 




1011 -34 

54LS481 

TI 

SN54lS481 

224-178 


Motorola 

SN54LS90 

229-37 


SC"-!'CS 

54S11 

236- *64 


Sigietcs 

54S189 

1011 -36 




1508-54 


National 

DM54LS9G 

229-41 


T* 

SN54ST1 

23B 66 


Ti 

SN54S189 

1011 -37 




1 532 -3 


Raytheon 

54LS9C 

. 268 

54 Si 1 2 

-a n -0 

54Si 1 2 

235 * 1 7 1 

54S-I94 

AMO 

SN54S194 

252-25 

54LS49 

Fairchiict 

54LS49 

325-79 




229-45 


Motorola 

SN54S112 

235-175 




1026-37 


National 

DM54LS49 

325 -83 


Signetics 

54LS90 

229 -4 7 


S-anet c? 

54S* i 2 

235 -1 78 




f 143-10 


Ti 

SN54LS49 

325-93 


Ti 

SN54LS30 

225 -5i 


T: 

SN54S1 1 ? 

235-180 


R'jirchild 

54S1 94 

252-27 
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Base 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Sssc 

Number 

Source 

Device 

Page-Line 

54S194 

National 

DM54S194 

1026-45 

54S287 

National 

DM54S287 

*1264 

540 

AD 

AD540J 

588 -8 

5409 

National 

DM5409 

239-74 


Tl 

SN54S194 

252 -30 




1003-81 



AD540K 

587 -21 


Raytheon 

5409 

239-76 




1026-49 


Tl 

SN54S287 

1003-115 



AD540S 

587-22 


$»goet«c$ 

5409 

239-78 

54S195 

AMD 

SN54S195 

251 -139 

54S288 

National 

DM54S288 

*1262 


Fairchild 

TBA540 

559-175 


Tl 

SN5409 

239-80 




1026-39 




1003-12 


National 

TBA540 

560-5 

541 

Hytirid Sys. 

ADC541-8 

317-84 




H 143-10 


Tl 

SN54S288 

1003-22 


Plessey 

TBA540 

560 -35 



A3C5418-8 

317-85 i 


Fairchild 

54S195 

251 -143 

54S289 

AMD 

SN54S289 

101 1 -27 


Signeics 

NE540' 

554-113 


Plessey 

SL541 

546 -64 1 


National 

DM54S195 

1026 -47 


National 

DM54S289 

1011-28 




554-181 


Sanyo 

STK541 

603 -60 


Ti 

SN54S195 

251 -150 


T! 

SN54S289 

1011-32 



SE540 

554-182 


Signetics 

NJE541 

554-114' 




1026-51 

54S299 

T! 

SN54S299 

252-186 



TBA540 

560-76 

5410 

Fairchild 

5410 

240 -202! 

54S196 

Tl 

SN54S196 

229-108 




1027-29 



1CA540 

562 -2 


Ferranti 

ZN5410 

241 -4 j 

54S197 

Tl 

SN54S197 

227-123 

54S30 

Fairchild 

54S30 

239-169 



540 

fl 129-3 


ITT 

ITT5410 

241 -8 j 

54S20 

Fairchild 

54S20 

240 -62 


Tl 

SN54S30 

239-173 


Telefuniien 

TBA540 

560-103 


Motorola 

MC5410 

241 -14 j 


Ferranti 

ZN54S20 

240 -64 

54S301 

Signetics 

54S301 

1012-77 

5400 

Fairchild 

5400 

241 -103 


National 

DM5410 

241 -16 


Signetics 

S4S20 

240-70 


Tl 

SN54S301 A 

1012-69 


Ferranti 

ZN5400 

241 -107 


Raytheon 

5410 

241 -20 


Tl 

SN54S20 

240-72 

54S32 

Fairchild 

54S32 

245-35 


ITT 

ITT5400 

241 -111 


Signetics 

5410 

241 -22 

54S200 

National 

DM54S200 

1012-80 


Signetics 

54S32 

245-37 


Motorola 

MC5400 

241 -117 


Tl 

SN5410 

241 -24 


Signetics 

54S200 

1012-83 


Tl 

SN54S32 

245 -39 


National 

DM5400 

241 -119 

54100 

Motorola 

MC54100 

246-72 

54S201 

Signetics 

54S201 

1012-84 

54S330 

Tl 

SN54S330 

254 -55 


Raytheon 

5400 

24,1 -123 


Signetics 

54100 

2eD-7e 

54S206 

National 

DM54S206 

*1297 




1002-23 


Signetics 

5400 

241 -125 


Tl 

SN54100 

246-76 i 




1012-89 




1508 -61 


Tl 

SN5400 

241 -127 

54101 

Mitsubishi 

M54101 

61 3-119) 

54S207 

Tl 

SN54S207 

1013-21 

54S331 

Tt 

.SN54S331 

254 -57 

5401 

Fairchild 

5401 

242 -22 

54104 

Fairchild 

54104 

234-1191 

54S208 

, Tl 

SN54S208 

1013-23 




1002-25 


Ferranti 

ZN5401 

242 -28 

54105 

Fairchild 

54105 

234-121! 




1508-71 




1 508 -63 


ITT 

ITT5401 

242-33 

54107 

Fairchild 

54107 

235 -2001 

54S22 

Fairchild 

54S22 

240-187 

54S37 

Tl 

SN54S37 

242-19 


Motorola 

MC5401 

242-39 


Ferranti 

ZN54107 

236-3 | 


Ferranti 

ZN54S22 

240-189 

54S370 

National 

□M54S370 

*1279 


National 

DM5401 

242 -43 


ITT 

ITT541 07 

236-9 i 


Signetics 

54S22 

240-194 




1021 -14 


Raytheon 

5401 

242-48 


Motorola 

MC54107 

236-16 ! 


Tl 

SN54S22 

240-196 


Tl 

SN54S370 

1021 -20 


Reiicon 

R5401 

256 -23 


National 

DM54107 

236-20 j 

54S226 

Tl 

SN54S226 

256-71 

54S371 

National 

DM54 S371 

1020 -78 




612-153 


Signetics 

54 ’107 

236-26 1 

54S240 

AMD 

SN54S240 

256-131 


Tt 

SN54S371 

1020-84 


Signetics 

5401 

242-52 


T! 

SN54H>7 

236 -30 ; 




332-49 

54S373 

MMI 

54S373 

* 460 


Tl 

SN5401 

242-56 

54109 

National 

DM54109 

235-64 1 




336-24 




246 -56 

5402 

Fairchild 

5402 

245-1-9 


Signet'cs 

54 1 09 

235 -66 ! 


MMI 

54S240 

* 462 


Tl 

SN54S373 

246 -65 


ITT 

ITT5402 

245-125 


Ti 

SN54109 

235-70 | 




256-135 

54S374 

MMI 

54S374 

* 460 


Motorola 

MC5402 

245-128 

5411 

Fairchild 

541 1 

238 ■114! 




332-56 




238 -40 


National 

DM5402 

245-130 


ITT 

ITT541 1 

238-116] 




336 -28 




238 -42 



MM5402 

557-8 


National 

OM541 ‘ 

238-113! 


Raytheon 

54S240 

256-139 


Tl 

SN54S374 

238 -48 


Signetics 

5402 

245-135 


Raytheon 

54 1 1 

238-1201 




333-3 

54S38 

Tl 

SN54S38 

242-169 


Ti 

SN5402 

245-139 


Signetics 

5411 

238 -122, 


Tl ' 

SN54S240 

256-141 

54S381 

Tl 

SN54S381 

224 -87 

5403 

Fairchild 

5403 

242-24 


SSS 

SCL541 ! 

213-08 




333 -8 

54S387 

National 

DM54S387 

*1264 


ITT 

1TT5403 

242 -35 

54110 

T! 

SN541 10 

234-163: 




336-42 



' 

1003-77 


Motorola 

MC5403 

242-41 

54116 

Fairchild 

54116 

246 -83 j 

54S241 

AMD 

SN54S241 

256-163 


Ti 

SN54S387 

1003-111 


National 

DM5403 

242 -45 


Signetics 

54116 

246-90 ! 




332-17 

54S40 

Fairchild 

54S40 

240-138 


Raytheon 

5403 

242 -50 


Ti 

SN541 1 6 

246-95 • 




336-26 


Signetics 

54S40 

240-143 


Signetics 

5403 

242-54 

54118 

Ferranti 

ZN541 18 

246 -191! 


MMI 

54S241 

* 462 


Tl 

SN54S40 

240-145 


Tl 

SN5403 

242 -58 

54119 

Ferranti 

ZN54119 

246 -1931 




256-165 

54S41P 

Tl 

SN54S41 2 

246 -67 

5404 

Fairchild 

5404 

225-186 

5412 

Fairchild 

5412 

241 -74 ; 




332 -24 




1511 -68 


Ferranti 

ZN5404 

225-190 


Ferrari 

ZN541 2 

24 'i -76 i 




336-30 

54S470 

National 

DM54S470 

1004-15 


1TJ 

ITT5404 

225-194 


ITT 

ITT5412 

241 -79 1 


Raytheon 

54S241 

256-169 


Tl 

SNI54S470 

1004 -20 


Motorola 

MC5404 

226 -3 


Raytheon 

5412 

241 -81 : 




332 -36 

54S471 

National 

DM54S471 

1 004 -1 7 


Nations! 

DM5404 

226-5 


wigneiies 

5412 

24" S3 : 


Tl 

SN54S241 

256-171 


Tl 

SN54S471 

1004-22 


Raytheon 

5404 

226 -9 


Tl 

SN5412 

241 -85 ! 




332-41 

54S472 

National 

DM54S472 

*1272 


Signeics 

5404 

226-12 

54120 

Motorola 

MC54120 

255-76 i 




336-44 




1005 -68 


T! 

SNS404 

226-13 


Ti 

SN5412G 

255-76 ! 

54S242 

AMD 

SN54S242 

256 -57 


Tl 

SN54S472 

1508-68 

5405 

Fairchild 

5405 

226 -66 

54121 

Fairchild 

54121 

250-120! 




340-4 

54S473 

National 

DM54S473 

*1272 


Ferranti 

ZN5405 

226-71 


Ferranti 

ZN54121 

250 • 1 22; 

54S243 

AMD 

SN54S243 

256-59 




1005 -61 


ITT 

ITT5405 

226-75 


ITT 

ITT541 21 

250-126; 




340-5 

54S476 

Tl 

SN54S476 

1005 116 


Motorola 

MC5405" 

226 -78 


MotArnlp 

MP-Ml 31 

9C,ft.l9Ql 

54S244 

AMD 

SN54S244 

256-186 

54S477 

Ti 

SN54S477 

1005-114 


National 

DM5405 

226-80 


National 

DM54121 

250-131] 


MMI 

54S244 

* 462 

54S482 

Tl 

SN54S482 

257-28 



MM5405 

557 -9 


Signetics 

54121 

250-134: 




256-188 




1505-110 


Raytheon 

5405 

226-83 


T| 

SN54121 

260 -1 96 


Raytheon 

54S244 

256-192 




1508 -58 


Signetics 

5405 

226-85 

54122 

Fairchild 

54122 

250-1631 

54S251 

AMD 

SN54S25 1 

250-74 

54S51 

FaircMd 

54S51 

243 -1 50 


Tl 

SN5405 

226 -89 


Ferranti 

ZN54122 

250-165! 


Fairchild 

54S251 

250-76 


Signetics 

54SS1 

243-153 

5406 

Faircnila 

5406 

233-153 


ITT 

ITT54122 

250-167. 


Tl 

SN54S251 

250-82 


Tl 

SN54S51 

243-155 


ITT 

ITT5406 

233-156 


Motorola 

MC54122 

250 -1 7Ci 

54S253 

AMD 

SN54S253 

249 -82 

54S570 

National 

DM54S570 

1004-92 


Motorola 

MC5406 

233-159 


Tl 

SN54122 

250-173; 


Fairchild 

54S253 

249 -84 

54S571 

National 

DM54S571 

*1266 


National 

DM5406 

233-161 

54123 

AMD 

SN54123 

251 -39 1 


Signetics 

54S253 

249 -87 




1004 -98 


Signetics 

5406 

233-163 




11 no-12 ; 

54S257 

AMD 

SN54S257 

248-138 

54S572 

National 

DM54S572 

*1263 


Ti 

SN5406 

233-165 


Fairchild 

54123 

251-41 , 


Fairchild 

54S257 

248-140 




1006-30 

5407 

Fairchild 

5407 

233-115 


Ferranti 

ZN54123 

251-43 ] 


Tl 

SN54S257 

248-145 

54S573' 

National 

DM54S573 

*1268 


ITT 

ITT5407 

233-118 


ITT 

ITT54123 

251 -46 ! 

54S258 

AMO 

SN64S258 

248-103 




1006 -33 


Motorola 

MC5407 

233-121 


Motorola 

MC54123 

25 ! -43 


Fairchild 

54S258 

248-105 

54S64 

Fairchild 

54S64 

243-97 


National 

DM5407 

233-123 


National 

DM54123 

25; -51 ; 


Signetics 

54S258 

248-106 


Signetics 

54S64 

243-101 


Signetics 

5407 

233-125 


Raytheon 

54123 

251 -54 j 


Tl 

RN54S758 

248-110 


Tl 

SN54S64 

243-103 


T! 

SN5407 

233-127 


Signetics 

54123 

251 -56 ! 

54S260 

Signetics 

54 coca 

245 -80 

54S65 

Fairchild 

54S6S 

243-108 


FarrchilG 

5408 

239-10 


Tl 

SN54123 

251 -58 i 


Tl 

SN54S260 

245 -82 


Signetics 

54S65 

243-112 


Ferranti 

ZN5408 

239-12 

54125 

Fairchild 

54125 

225-58 1 

54 8266 

Ti 

SN54S266 

340 -62 


Ti 

SN54S65 

243 -1 1 4 


ITT 

i7T5«G6 

233 -1 5 


National 

DM54125 

225-65 ! 

54S270 

National 

DM54S270 

*1279 

54S74 

Fairchild 

54S74 

236-198 


Motorola 

MC5408 

239-18 


Signetics 

54125 

225-67 i 




1021 -11 



54S74 

236 -203 


National ■ 

OM5408 

239 -20 


i i 

SNb4l£b 

-bH | 


Tl 

SN54S270 

1021 -19 


Tl 

SN54S74 

237-3 


Raytheon 

5408 

239-22 

54126 

Fairchild 

54126 

225-89 i 

54S271 

National 

DM54S271 

1020-76 

54S774 

MMI 

54S774 

* 460 


Signetics 

5408 

239 -24 


National 

DM541 26 

225-95 j 


Ti 

SN54S271 

1 020 -83 

54S65 

Signetics 

54S85 

225 -26 


Ti 

SN5408 

239 -26 


Signetics 

54120 

225-97 1 


Tl 

SN54S275 

224 -6 


Ti 

SN54S85 

225 -30 

5403 

Fairchild 

5403 

233 -S3 


Tl 

SN54128 

225 DO ■ 

54S280 

Tl 

SN54S280 

255 -41 

54S86 

Fairchild 

54S86 

244-125 


Ferranti 

ZN5409 

239-65 

54128 

Signetics 

54128 

334-39 ; 

54S281 

Tl 

SN54S281 

224-132 


Signetics 

54S86 

244-130 


iTT 

ITT 54 09 

239 -69 


Tl ’ 

SN54128 

234-56 ' 

54S283 

Tl 

SN54S283 

223-87 


Ti 

SN54S86 

244-132 


Motorola 

MC5409 

239-72 




334-40 ) 
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Device 

Page-Line 

Base 

Number 
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Page-Line 

Base 
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Device 

Page-Une 

5413 

Fairchild 

5413 

255-106 

54156 

Raytheon 

54156 

232-107 

54166 

Raytheon 

.54166 

1027-49 

54184 

Tl ■ 

SN54184 

1000-25 


Ferranti 

ZN5413 

255-108 


Signetics 

54156 

232-109 


Signetics 

54166 

-v 253-21 

54185 

National 

DM54 185 A 

255-70 


ITT 

ITT5413 

255-111 


Ti 

SN54156 

232-111 




1027-51 


Tl 

SN54185A 

255-73 


Motorola 

MC5413 

255-H4 

54* 5T 

AMD ' 

SN54157 

247-123 


Ti 

SN54166 

253-23 




1000-37 


National > 

DM5413 

255-116 


Fa«rchiio 

54157. 

247-128 




1027-53 

54187 

National 

DM54187 

1020-44 


Signetics 

5413 

255-119 


Ferranti 

ZN54157 

247-130 

54167 

Fairchta 

54167 

254-127 


Tl 

SN54187 

1020-46 


Tl 

SN5f41 3 

255-121 


ITT 

ITT54157 

247-135 


Motoro'a 

MC54167 

254-130 

54188 

Ti 

SN54188A 

1003-28 

54132 

Fairchild 

54132 

255-142 


Motorola 

MC54157 

247-140 


Ti 

SN54167 

254-132 

5419 

sss 

SCL5419 

213-137 


Motoro'a 

MC54132 

255-146 


National 

DM54157 

247-144 

541 >' 

Fairch'id 

5417 

233-97 

54190 

Fairer, id 

54190 

230-58 


National 

DM54132 

255-148 


Raytheon 

54157 

247-151 


ITT 

ITT5417 

233-100 


ITT 

ITT54190 

230-61 


Signetics 

54132 

255-150 


Signetics 

54157 

247-155 


Moto.-oia 

MC5417 

233-103 


Motorola 

MC54190 

230-64 


Ti 

SN54132 

255 -1 52 


Ti 

SN54157 

247-158 


National 

DM5417 

233-105 


National 

DM54190 

230-68 

54136 

Motorola 

MC54136 

244-142 

54158 

Raytheon 

54158 

248 -40 


Signetics 

5417 

233-107 


Raytheon 

54190 

230-70 


Raytheon 

54136 

244-144 


Signetics 

54158 

248 -42 


Ti 

SIN541 7 

233-109 


Signetics 

54190 

230-72 


Tl 

SN54136 

,-244-146 

54159 

Raytheon 

54159 

• 233-85 

541 70 

Fai'cnild 

54170 

247-30 


Tl 

SN54190 

230 -74 

5414 

Fairchiid 

5414 

255-176 


Tl 

SN54159- 

233 -8 7 

■ 



1010-58 

54191 

Fairchild 

'54191 

228 -68 


Moto'ola 

MC5414 

255-180 

5416 

Farch.id 

5416 

233-133 


Ferranti 

ZN54170 

247 -32 


Ferranti 

ZN54191 

228-70 

\ 

National 

DM5414 

255-182 


ITT 

ITT541 6 

233-136 




10,10-62 


ITT 

1TT54191 

228 -73 


Signetics 

5414 

255-184 


Motorola 

MC5416 

- 233-139 


National 

DM54170 

1010-67 


Motorola 

MC54191 

228-76 


Tl 

SN5414 

255-186 


Natonai 

DM5416 

233-141 


Raytheon 

54170 

247-38 


National 

DM54191 

228-78 

54141 

Motorola 

MC54141 

327-12 


Signetics 

5416 

233-145 




1010-71 


Raytheon 

54191 

228-80 


National 

DM54141 

327-14 


Tl 

SN5416 

, 233-147 


Signetics 

54170 

247-40 


Signetics 

54191 

228 -82 

54143 

Tl 

SN54143 

231 -70 

54160 

AMD 

SN54160 

229-114 


Tl 

SN54170 

247-42 


Tl 

SN54191 

228-84 

54144 

Tj ■ 

SN54144 

231 -66 


Fairchild 

54160 

229-H8 




1010-75 

54192 

AMD 

SN54192 

230-103 

54145 

Fairchild 

54145 

231 -187 


ITT 

ITT54160 

229-121 

54173 

Fairchild 

54173 

237-14 


Fairchild 

54192 

230-107 


ITT 

ITT54145 

231 -192 


Motorola 

MC54160 

229-126 


National 

DM54173 

237-16 


Ferranti 

ZN54192 

230-109 


Moto'ola 

MC54145 

231 -195 


Nationai 

DM54160 

229-128 


Tl 

SN54173 

237-25 


ITT 

ITT54192 

230-112 


National 

DM54145 

232 -3 


Raytheon 

54160 

223-132 

54174 

AMD 

SN54174 

237-164 


Motorola 

MC54192 

230-115 


Raytheon 

54145 

232-5 


Signetics 

54160 

229-136 


Fairchiid 

54174 

237-166 


National 

DM54192 

230-119 

i 

Signetics 

54145 

232-7 

‘ 

Tl 

SN54160 

229-143 


Ferranti 

ZN54174 

237-169 


Raytheon 

54192 

230-122 


Ti 

SN541 45 

232-9 

54161 

AMD 

SN54161 

227 -1 78 


Motorola 

MC54174 

237-173 


Signetics 

54192 

230-126 

54147 

National 

DM54147 

254-177 


Fairchild 

54161 

227-184 


National 

DM54174 

237-175 


Tl 

SN54192 

230-128 


Signers 

54147* 

254-180 


Ferranti 

ZN54161 

227 -186 


Raytheon 

54174 

237-177 

54193 

AMD 

SN54193 

228-113 


Tl 

SN54147 

254-182 


ITT 

ITT541 61 

227-190 


S'onetics 

54174 

237-179 


Fflirrhilri 

54103 


'' 54148 

National 

DM54148 

254-1.53 


Motorola 

MC54161 

227-195 


Tl 

SN54174 

237-161 


Ferranti 

ZN54193 

228-119 


Signetics 

54148 

254-156 


.National 

DM54161 

227-197 

54175 

AMD 

SIN541 75 

237 -39 


ITT 

ITT54193 

228-122 


Tl 

SN54148 

254-160 


Raytheon 

54161 

228 -7 


Fairer* ^ 

54175 

237-41 


Motorola 

MC54193 

■22 8 • 1 25 

5415 

Raytheon 

5415 

238-169 


Signetics 

54161 

228-9 


Ferranti 

ZN54175 

237-43 

* 

National 

DM54193 

228 129 


Fairch !d 

541.50 

250 -93 


Tl , 

SN541S1 

22? *4 


l C 


237-47 


Ra.fisor, 

541 33 

"Beg) 


Ferrsnt' 

ZN54150 

250-95 

54162 

AMD 

SN54162 

' 229 - 1 76 


Naficra 1 

DM54175 

237-49 


Signetics 

54193 

228 -•'38 


Motorola 

MC54150 

250-100 


Par-Child 

54162 

229-178 


Ravtheo'. 

54175 

23’ -52 


Tl 

SN54193 

2?8 -141 


' "" 


26C '^02 


,a *T 

" sTRii 



?;-• . 

54 / ?5' 



■•\T 

r 




54150 

250-105 


Motorola 

MC54162 

229 - 1 


I! 

SN54175 

2V -56 




1025 -77 


Signetics 

541 50 

250-107 


National 

DM54162 

229-186 

54176 

Fairchiid 

541 76 

229 -57 


Fairchiio 

54194 

251 -189 


Tl 

SN54150 

250-109 


Raytheon 

54162 

229-188 


Motorola 

MC54176 

229-63 




1025-85 

54151 

Fs.rcn.fa 

54151 

249-174 


Signetics 

54162 

229-190 


Nations* 

DM54176 

929 .73 


Ferrant 

ZN54194 

251 -191 


Ferranti 

ZN54151 

249-176 


Tl 

.SN54162 

229-192 


Ti 

SN54176 

229-87 


ITT 

ITT54194 

251 -194 


ITT 

ITT54151 

249-18" 

54 1 63 

AMD 

SN5416? 

227-132 

54177 

Fa-'rchiid 

54177 

227-69 




1025-89 


Motorola 

MC54151 

249 --84 


Fairchild 

54163 

227-134 


Motorola 

MC54177 

227-79 


Motorola 

MC54194 

251 -196 


National 

DM54151A 

249-186 


Ferranti 

ZN54163 

227-136 


National 

DM54177 

227 -89 




1025-91 


Raytheon 

54151 

249-189 


ITT 

ITT54163 

227-139 


Tl 

SN54177 

227-101 


National 

DM54194 

251 -198 


Signetics 

54151 

249-191 


Motorola 

MC54163 

227-142 

54178 

Fa>rchiid 

54178 

252-79 


Raytheon 

54194 

251 -200 


Tl 

SN54151A 

249-193 


National 

DM54163 

227-144 




1025-81 




1025-93 

54152 

Fairchild 

54152 

249-120 


Raytheon 

54163 

227-146 


Tl ■ 

SN54178 

252 -87 


Signetics 

54194 

251 -202 


Motorola 

MC54152 

249-122 


Signetics 

54163 

227-148 




1025-101 




1025-97 


Raytheon 

54152 

249-128 


Tl 

SN54163 

227-150 

54179 

Fairchild 

54179 

252 -91 


■Tl 

SN54194 

252 -2 


Signetics 

54152 

249-130 

54164 

AMD 

SN54164 

253 -28 




1025 -83 




1025-105 


Tl 

SN54152A 

249-131 


Fai r child 

54164 

253-30 


Tl 

SN54179 

252-99 

54195 

AMD 

SN54195 

251 -86 

54153 

Fairchild 

54153 

248-196 




1027-63 




1025-103 




1025-107 


Ferranti 

ZN54153 

248-198 


Ferranti 

ZN54164 

253-32 

54180 

Fairchild 

54180 

255-4 


Fairchild 

54195 

251 -90 


ITT 

ITT54153 

249 -2 


ITT 

ITT54164 

.253 -35 


Ferranti 

ZN54160 

255-6 


ITT 

ITT54195 

251 -94 


Motorola 

MC-54153 

249 -7 


National 

DM54164 

253 -40 


ITT 

ITT54180 

255-10 




1025-119 


National 

DM54153 

243-9 


Raytheon 

54164 

253 -43 


Motorola 

MC54180 

255-13 


Motorola 

MC54195 

251 -98 


Raytheon 

54153 

249-12 




1027-78 


National 

DM54180 

255-15 




1026-2 


Signetics 

54153 

249-14 


Signetics 

54164 

253 -45 


Raytheon 

54180 

255-19 


National 

DM54195 . 

251 -102 


Tl 

SN54153 

249-16 




1027 -82 


Signetics 

54180 

255 -25 




1026-6 

54154 

AMD 

SN54154 

233-48 


Tl 

SN54164 

253 -47 


Tl 

SN54180 

255 -27 


Ravtheon 

54195 

251-107 


Fairchild 

54154 

233 -52 

54165 

Fa>rchi;d 

54165 

252-i90 

54181 

AMD 

SN54181 

224-18 

. . 



1026-12. 


Ferranti 

ZN54154 

233-54 




1027-33 


Fairchi'd 

54131 

224 -22 


Signetics 

54195 

251 -109 


Motorola 

MC54154 

233 -60 


Ferrant 

ZN54165 

252-192 


Ferrant: 

ZN54181 

224 -24 




1026-22 


National 

DM54154 

233 -62 


Motorola 

MC54165 

252-195 


Motorola 

MC54181 

224 -28 


Tl 

SN54195 

251 -114 


Raytheon 

54154 

233 - 7 0 




1 027 -35 



DM541 SI 

224 -30 




1026-24 


Signetics 

54154 

233-72 


National 

DM54165 

252-197 


Raytheon 

54181 

224-33 

54186 

Fairchild 

54 195 

229 -59 


Tl 

SN541.54 

233-76 




1027-37 


Signetics 

54181 

224 -39 


Motorola 

MC54196 

229 -65 

54155 

Fairchiid 

54155 

232-54 


Raytheon 

54165 

252-199 


Tl 

SN54181 

224 -41 


National 

DM54196 

229-75 


Ferranli 

ZN541 55 

232 -56 




1027-39 

54*82 

AMD 

SN54182 

224 -92 


Ti 

SN541 96 

229-89 


ITT 

ITT541 55 

232 -5.9 


Sureties 

54165 

252 -201 


Fa' r cn:id 

54182 

224 -96 

54197 

Fa! r Chil(j 

54197 

227-71 


Motorola 

MC54155 

232 -62 




1027-41 


ITT 

ITT541 82 

224 -99 


Ferranti 

ZN54197 

227-73 


National 

DM54155 

232 -64 


Ti 

SN54165 

253 -4 


Motorola 

MC54182 

224 - 1 02 


Motorola 

MC54197 

227 -81 


Raytheon 

54155 

232 -67 




1027-43 


National 

DM54182 

224-105 


National 

DM541 S7 

227-87 


Signetics 

54155 

232-72 

54 166 

fairchiid 

54 1 66 

253-1 1 


Raytheon 

5418.2 

224-109 


T! 

SN54197 

227-103 


Ti 

SN'4-35 

232-74 




1027-45 


Signetics 

54182 

224 -1 ' t 


Fan criiid 

54198 

252-148 

54156 

Fairchild 

541 56 

232 -96 


Fen anti 

ZN541 66 

253-13 


T! 

SN54182 

224-113 




1027-9 


ITT 

ITT54 1 56 

232 -99 


Natonai 

DM54166 

253 -1 7 

54184 

Ferrant; 

ZN54184 

255 -60 


National 

DM54198 

252-152 


Motorola 

MC54156 

232-102 




1027 -47' 


National 

DM54184 

255 -62 




1027-13 


Nationa' 

DM541 56 

232-10 4 


Raytheon 

54166 

253 



SN54184 

256 -64 


Raytheon 

54198 

252-155 


Arranged alph'anumerically from left to right. 
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base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

\ 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Bel&ti 

Number 

Source 

Device 

Page-Line 

54198 

Ravtheon 

54198 

1027-17 

54290 

Ti 

SN54290 

229 -22 

5441 

Fairchld 

5441 

326-190} 5451 

Motorola 

MC5451 

243-125 


Signetics 

54198 

252-157 

54293 

Fairchild 

54293 

227 - 5 


N atonal 

■7 M544 i A 

327 -3 


National 

DM5451 

243-127 




10 ?? ?■* 


Motorola 


227 • "2 


egg 

CTl CAA* 

or«o go 



C/Ci 

Uifp . « GO 


T! 

SNS4198 

252-159 


Tl- 

SN54293 

227-26 




326-18 


Tl 

SN5451 

243-132 




1027-25 

54298 

Fairchild 

54298 

237-120 

5442 

Faircniid 

5442 

231 - 1 17 

54510 

Mitsutef'i 

M84510 

■ 258-144 

54199 

Fairchild 

54199 

252-133 




248-10 


Ferrari 

ZN5442 

231 -123 

54520 

Mitsubishi, 

M54520 

343-161 




1027-11 


Motorola 

MC54296 

237-1 22 


ITT 

(TT5442 

231 -127 

5453 

Farctnid 

5453 

243 -60 


National 

DM54199 

252-139 




248-12 


Motorola 

MC5442 

231 -134 


Ferranti 

ZN5453 

243-62 




1027-15' 


Signetics 

54298 

237-124 


Nationat 

DM5442 

23i -i 36 


ITT 

i T T5453 

243-67 


Raytheon 

54199 

252-141 




248 -’4 


Raytheon 

5442 

23t -143 


Motorola 

MC5453 

243-71 




1027-19 


71 

SN54298 

237-126 


Signetics 

5442 

231 -149 


National 

DM5453 

243 -73 


Signetics 

54199 

252-143 




248-16 


Tl 

SN5442A 

231 -157 


Signetics 

5453 

243-76 




1027-23 

543 

Sanyo 

STK543 

605-28 

54425 

Tl 

SN54425 

225-71 


Tl 

SN5453 

243-78 


If 

SN54199 

252-145 


Signetics 

NE543 

559-20 

54426 

Tl 

SN54426 

225-101 

5454 

Fairchild 

5454 

243-11 




1027-27 




615-103 

5443 

Fairchild 

5443 

231 -75 


Ferranti 

ZNI5454 

243-13 

542 

Sanyo 

STK542 

604 -69 

5430 

Fairchild 

5430 

239-113 


ITT 

ITT5443 

231 -79 


ITT 

ITT5454 

243-17 


Signetics 

NE542 

555-181 


Ferranti 

ZN5430 

239-117 


Motorola 

MC5443 

231 -82 


Motorola 

MC5454 

243-19 



542 

11 129-3 


ITT 

ITT5430 

239-121 


Raytheon 

5443 

231 -64 


National 

DM5454 

243-21 

5429 

Fairchild 

5420 

239 -200 


Motorola 

MU643U 

239-124 


Signetics 

5443 • 

23 1 -bb 


Signetics 

5454 

243-24 


Ferranti 

ZN5420 

240-5 


National 

DM5430 

239 126 


Ti 

SN544.3A 

23i -88 


Tl 

SN5454 

243-26 


ITT 

ITT5420 

240-8 


Signetics 

5430 

239-129 

5444 

Fairchi'c 

5444 

231 -95 

54550 

Mitsubishi 

M54550 

1510-170 


Motorola 

MC5420 

240-13 


SSS 

SCL5430 

562-145 


ITT 

ITT5444 

231 -99 

54551 

Mitsubishi 

M54551 

1511-123 


National 

DM5420 

240-15 


Tl 

SN5430 

239-131 


Motorola 

MC5444 

231 -102 

54552 

Mitsubishi 

M54552 

1511 -64 


Raytheon 

5420 

240-19 

54304 

Mitsubishi 

M543Q4 

223-108 


ftaytneon 

5444 

231 -104 

546 

Harris 

HD 546 

* 456 


Signetics 

5420 

240-21 

5432 

Fairchild 

5432 

245-4 


. Signetics 

5444 

231 -106 




338-51 


Tl 

SN5420 

240-23 


Ferranti 

ZN5432 

245 -6 


Tl 

SN5444A 

23: - 1 08 




fl 105-17 

5421 

Fairchild 

5421 

238 -71 


ITT 

ITT5432 

245 -9 

5445 

Fairchild 

5445 

232-21 




fl 105-18 


ITT 

ITT5421 

238 -73 


National 

DM5432 

245-11 


iTT 

ITT5445 

232-24 


iTT 

ITT546A 

326-122 


Raytheon 

5421 

238-75 


Signetics 

5432 

245-13 


Motorola 

MC5445 

232-27 


NEC Micro 

(,PD546 

*1727 


Signetics 

5421 

238 -77 


71 

SN5432 

245 15 


National 

DM5 <| ^5 

232-29 




1 604 1 4 

5422 

Fairchild 

5422 

240-148 

5433 

Sonetics 

5433 

245-181 


Raytheon 

5445 

232-32 



iiPDWSC 

.1727 


Ravtheon 

5422 

240-151 


Tt 

SN5433 

245 -183 


Aoretrs' 

5445 

232-34 


S.g-ehhs 

NE546 

554-39 


Tl 

SN5422 

240-153 

543570 

National 

DM543570 

*1266 


Ti 

SN5445 

232-36 

5460 

Fairchiid 

5460 

244-45 

54221 

AMD 

SN54221 

250-190 

54365 

Nahonat 

DM54365 

226-125 

6446? 

Motorola 

MC54452 

230-27 


Ferranti 

7N5460 

244-47 


Tl 

SN54221 

250-193 




234 -72 

54453 

. Motorola 

... MC54453 

227-128 


Motorola 

MC5460 

244 -53 

5423 

Fairchild 

5423 

245 -61 


TI 

SN543C5 

225 - 1 32 

54454 

Motor da 

MC54454 

230-164 


National 

DM5460 

244 -55 


Motorola 

MG5423 

245-63 




234 -75 

54455 

Motorola 

MC54455 

223-190 


Signetics 

5460 

244-58 


National 

DM5423 

245 -67 

54366 

National 

DM54366 

226-145 

54456 

Motorola 

MC54456 

223-97 


Tl 

SNI5460 

244 -60 


Tl 

SN5423 

245-70 




234-79 

5446 

Fair cm d 

5446 

325-145 

54600 

Mtsubish. 

M54600 

344 -93 

5424 

sss 

SCL5424 

208-38 


Tl 

SN54366 

226-151 


ITT 

ITT5446A 

325-150 

54601 

Mitsubishi 

M54601 

344-94 




326-17 




234 -82 


Motorola 

1/06446 

825-162 

54602 

Musubisni 

M54602 

345-12 

54246 

Tl 

SN54246 

325-161 

54367 

Nationa 1 

DM54367 

225-127 


National 

DM 5 4 46 A 

325 -1 5-£ 

54603 

Mitsubishi 

M546Q3 

345-H2 

54247 

Ti 

3N54247 

325-133 




234 -85 




fl '09-14 

54604 

Mitsubishi 

M 54604 

345-1 8 

54248 

Tl 

SN54248 

325-67 


Ti 

SN54367 

225-134 


Signetics 

5446 

325-157 

54605 

Mitsubishi 

M54605 

345 -’l 3 

54249 

Tl 

SN54249 

325-91 




234-88 


Ti 

SN5446A 

325-159 

54650 

•Mitsubishi 

M54650 

331 -6 

5425 

Faircroid 

5425 

245 -45 

54368 

National 

DM54368 

226-147 

54460 

Motorola 

MC 54460 

256-38 

54654 

MitSuOiShi 

M54654 

335 -37 


Ferranti 

ZN5425 

245 -47 




234 -92 

644bd 

Motorola 

MO 5 4468 

25o -164 

b47 

NEC Micro 


*1727 


ITT 

ITT5425 

245 -49 


Ti 

SN54368 

226-152 




347-205 




1504-16 


Motorola 

MC5425 

245 -52 




234 95 

5447 

Farchi'd 

5447 

325 109 



..PD547C 

*1727 


'National 

DM5425 

245 -54 

5437 

r airch;!d 

5437 

241 -170 


TT 

'TT5447A 

325 114 

6470 

Farcnitd 

5470 

OG/J 4 £i~7 


sss 

SCL5425A 

213-145 


Ferranti 

ZN5437 

241 -181 


Motorola 

MC5447 

325 118 


Ferranti 

ZN5470 

234-169 


Tl 

SN5425 

245 -57 


ITT 

ITT5437 

241 -184 


National 

DV5447A 

325-1,20 


iTT 

ITT5470 

234-172 

54251 

National 

DM54251 

250-46 


Motorola 

MC5437 

241.-187 




fl 109-14 


Motorola 

MC5470 

234-175 


Tl 

SN54251 

250-48 


National 

DM5437 

241 -189 


Signetics 

5447 

325-127 


National 

DM5470 

234 -i77j 

54255 

Raytheon 

54255 

232-132 


Raytheon 

5437 

241 -194 



SN5447A 

325-131 


Signetics 

5470 

234-1781 

54259 

AMD 

SN54259 

246-13 


Signetics 

5437 

241 -196 

5448 

Fa, refold 

5448 

3k:5 -42 


Ti 

SN5470 

234-18,?! 


Tl 

SN54259 

246-20 


SSS 

SCL5437A 

213-147 


ITT 

ITT5448 

325-46 

54700 

Mitsubishi 

M54700 

1003 -76 

5426 

Fairchild 

5426 

233-175 


7! 

SN5437 

241 -198 


Motorola 

MC5448 

325-49 

5472 

Fairchild 

5472 

234-127’ 


ITT 

ITT5426 

233-179 

54376 

Tl 

SN54376 

236-131 


National 

DM5448 

325 -53 


Ferranti 

ZN5472 

234-129 


Motorola 

MC5426 

233-181 

5438 

Fairchild 

5438 

242-125 



DM5448A 

fl 109-14 


iTT 

iTT5472 

234-135 


National 

DM5426 

233-183 


Ferranti 

ZN5438 

242-128 


Signetics 

5448 

325-61 


Motorola 

MC5472 

234-139 


Signetics 

5426 

233-189 


ITT 

ITT5438 

242-131 


Ti 

SN5448 

325 -65 


National 

DM5472 

234-141 


Tl 

SN5426 

233-191 


Motorola 

MC5438 

242-134 

5449 

Fairchiid 

5449 

325 -77 


Signetics 

5472 

234-144 

54265 

Tl 

SN54265 

255 -94 


National 

DM5438 

242-136 


Motorola 

MC5449 

325 -81 


Tl 

SN5472 

234-145 

5427 

Fairchild 

5427 

245 -85 


Raytheon 

5438 

242-140 


T! 

SN5449 

325 -89 

5473 

Fairchild 

5473 

235-198 


Ferranti 

ZN5427 

245-87 


Signetics 

5438 

242-142 

54490 

Tl 

SN54490 

230-33 


Ferranti 

ZN5473 

235 -202 


Motorola 

MC5427 

245-91 


Ti 

SN5438 

242-146 

545 

Harris 

HD545 

* 456 


iTT 

ITT5473 

236-7 


National 

DM5427 

245 -93 

5439 

Signetics 

5439 

242-144 




334 -34 


Motorola 

MC5473 

236-14 


Signetics 

5427 

245 -95 

54390 

Tl 

SN54390 

230-32 




fl 105-17 


National 

DM5473 

236-18 


SSS 

SCL5427A 

213-146 

548,93 

Tl 

SN54393 

227 -58 




fl 105-18 


Signetics 

5473 

236-24 


Ti 

3N5427 

245 -37 

544 

Signet, cs 

NE544 

553-21 


Signetics 

NE:,43D 

554 -1 21 


71 

3745470 

236 -20 

54278 

T! 

SN54278 

254 ~ 133 




615 104 

6450 

Fairchild 

5460 

/J C. 

54730 

Mtsubish 

M54730 

1003-15 

54279 

Faif child 

54279 

246-166 

5440 

Fairchild 

5440 

240-75 


renam . 

ZN545C 

244 9 

5474 

Fairchild 

5474 

236 141 


Siqnetics 

54279 

246-168 


Ferranti 

ZN5440 

240-79 


ITT 

ITT5450 

244-13 




246-122 


Tl 

SN54279 

246-170 


ITT 

ITT5440 

240 83 


Motorola 

MC5450 

244-19 


Ferranti 

ZN5474 

236-143 

5428 

Ferranti 

ZN5426 

245-121 


Motorola 

MC5440 

240 -66 


National 

DM5450 

244-21 




246-126 


































Tl 

SN5428 

245-141 


Signetics 

5440 

240 rS4 


Ti 

SN5450 

244 -27 


Motorola 

MC5474 

236-151 

54283 

Fairchild 

54283 

223 -30 


5SS 

SCL544GA 

i'Ub -9i 

b4b0l 

MitSUOiSO: 

M 645ui 

3 4 6 -i u 


National 

DM5474 

236-iDji 


Raytheon 

54283 

223-46 

• 

Tl 

SN5440 

240-96 

54502 

Mitsubishi 

M 54502 

348-11 


Raytheon 

54/4 

236-166 


Tl 

SN54283 

223-52 

5440 1 

Mitsubishi 

M54401 

223-121 

54503 ■ 

Mitsubishi • 

M 54503 

345 -53 


Signetics 

5474 

236 -1 58l 

54284 

National 

DM54284 

223 -154 

54402 

MitSuutShi 

.M544C2 

23o -23 

54504 

WiitSUpiShi 

M54504 

o44 -32 




246-130 


T! 

P,NJ 5 

223-155. 

54403 

MSsirhish! 

*.ACAAf\0 

25? _'1 on 

cjcno 

Tj 

SM5450S 

« uni 


TJ 

CKIK/t?./! 


54285 

Tl 

SN54285 

223-158 

54405 

Mitsubishi 

M54405 

325 -28 

5451 

Fairchild 

545 V 

243-117 




246-142 

54290 

Fairchild 

54290 

228 -200 

54406 

Mitsubishi 

M54406 

325-117 


Ferranti 

ZN5451 

243-120 

5475 

Fairchild 

5475 

246-124 


Motorola 

MC54290 

229-13 

54408 

Motorola ' 

MC54408 

254-189 


ITT 

ITT5451 

243-123 


ITT 

!T T 5475 

246-131 


fl Indicates page number in Application Note Directory, 

* Indicates additional data is provided dr, the page noted. 
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PART NUMBER INDEX 


Base 

Number 

Source 

Oevice 

Page-Line 

Base 

Number 

Source 

Device 

Page- Line 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

5475 

Motorola 

MC5475 

246-134 

5492 

Motorola 

MC5492 

230-198 

550 

Plessey 

SL550 

546-122 

55110 

Fairchild 

551 10M 

334-19 


.National 

DM5475 

246-136 


National 

DM5492 

231 -3 



TBA550 

561 -28 


ITT 

1TT551 10 

334 -21 


Signetics 

5475 

246-140 


Signetics 

5492 

231 -5 


Rockwell 

A550 

556-76 


National 

DS55110 

334-24 

5476 

Faircniid 

5476 

236-81 


TI 

SN5492A 

231 -7 


SGS 

TAA550 

559-89 



MM55110 

596-103 


Ferranti 

ZN5476 

• 236 85 

5493 

Fairchild 

5493 

227 ‘1 


C.nnpW 

NE550 

610-20 


Raytheon 

RM55110 

334 -26 


ITT- 

ITT5476 

236 -88 


Ferranti 

ZN5493 • 

227-7 



SE550 

609-61 


TI 

SN55110 

11 106-12 


Motorola 

MC5476 

236-94 


ITT 

ITT5493 

227-11 



SE550L 

610-21 



SN55110A 

334 -28 


National 

DM5476 

236 -96 


Motorola 

MC5493 

227-16 



TAA550 

559-86 

55112 

Fairchild 

551 12M 

334-30 


Signetics 

5476 

236-100 


National 

DM5493 

227 -20 




605-65 

55113 

TI 

SN55113. 

333-23 


Ti 

SN5476 

236-101 


Signetics 

5493 

227 -22 




605-70 

551-14 

National 

MM55114 

596-104 

5477 

Fairchiid 

5477 

246-106 


TI 

SN5493A 

227-24 




605-74 


TI 

SN55114 

333 -21 

. 

Motorola 

MC5477 

246-108 

5494 

Fairchild 

5494 

252 -65 




608-24 

551 16 

National 

MM55116 

596-105 


Signetics 

5477 

246-110 




1026 -60 




608-29 


TI 

SN55116 

342-7 


TI 

SN5477 

246-112 


Ferranti 

ZN5494 

252-67 




608-33 

55117 

TI 

SN55117 

342-9 

5479 

Motorola 

MC5479 

236-137 


Motorola 

MC5494 - 

252-71 



TBA550 

560-77 

55118 

Ti 

SN55118 

342-- 1 1 

548 

Harris 

HD548 

* 456 




1026-62 




561 -36 

55119 

TI 

SN55119 

342-13 




338 -48 


Signetics 

5494 

252-73 



550 

fl 129-3 

55121 

Fairchild 

55121 

11 109-7 


ITT 

ITT548 

326-138 




1026-65 

5500 

Raytheon 

RC5500 

1015-64 



55121M 

331 -19 


NEC Micrc 

(iPDMd 

*1727 


TI 

SN5494 

252-75 



RM5500 

1015-63 


National 

DS55121 

331 -22 




1504-12 




1026-67 

5501 

Intersil 

IM5501C 

1011-48 


TI' 

SN55121 

331 -27 



jiPD548C 

*1727 

5495 

Fairchild 

5495 

-251 -153 



IM5501M 

1011-49 

55122 

Fairchild 

55122 

H 109-7 

5480 

Fairchild 

5480 

223-2 




1025-79 


RCA 

MWS5501 

212-153 



551 22M 

335-27 


ITT 

ITT5480 

223-4 




1025-109 




1016-29 


National 

DS55122 

335-30 


Motorola 

MC5480 

223 -7 


Ferranti 

ZN5495A 

251 -155 


Signetics 

NE5501 

548-101 

55123 

Fairchild 

551 23M 

331 -31 


Signetics 

5480 

223-10 


ITT 

ITT5495 

251 -158 


sss 

SCM5501S 

212-130 

55124 

Fairchild 

55124M 

335-16 


TI 

SN5480 

223-13 




1025-87 


TI 

TMS5501 

1511-9 

55138 

ITT 

ITT55138 

341 -45 

5481 

TI 

SN5481A 

247 -20 


Motorola 

MC5495 

251 -163 




1511-75 


Silicon G 

SG55138 

341 -13 




1010-108 




1026-26 




f 152-13 


TI 

SN55138 

341-14 

5482 

Fairchild 

5482 

223-16 




! 143-13 




H 152-14 

55140 

TI 

SN55140 

335-2 


Ferranti 

ZN5482 

223-18 


National 

DM5495 

251 -165 

5502 

Signetics 

NE5502 

548-102 

55141 

TI 

SN55141 

335-4 


ITT 

ITT5482 

223-21 




1025 -71 


SSS 

SCM5502S 

212-154 

55142 

TI 

S#J55142 

335-6 


Motorola 

MC5482 

223 -23 




1026-4 

5503 

Intersil 

IM5503AC 

1012-60 

55143 

TI 

SN55143 

335-8 


TI 

SN5482 

223 -25 


Signetics 

5495 

251 -167 



IM5503AM 

1012-73 

55150 

Fairchild 

551 50M 

331 -4 

5483 

Fairchild 

5483 

223-28 




1025-95 



IM5503C 

1012-87 


Raytheon 

RM55150 

331 -9 


Ferranti 

ZN5483A 

223-32 


TI 

SN5495A 

251 -169 



IM5503M 

1012-92 

55154 

Fairchild 

551 54M 

335-35 


ITT 

ITT5483 

223 -35 




1025-99 


Signetics 

NE5503 

548-103 


Raytheon 

RM55154 

335-39 


Motorola 

MC5483 

223 -39 

5496 

Fairchild 

5496 

252-106 

.5504 

National 

MM5504 

314-10 


Silicon G 

SG55154 

335-41 


National 

DM5483 

223-41 




1026-106 


Signetics 

NE5504 

548-104 

55157 

TI 

SN55157 

336-54 




f 101 -11 


Ferranti 

ZN5496 

252-108 

5508 

Intersil 

IM5508C 

- 1016-46 

55180 

TI 

SN55180 

254-7 


Raytheon 

5483 

223-44 


ITT 

ITT5496 

252-112 

551 

Intersil 

MM551 

313-108 

55182 

TI 

SN55182 

337-31 


Signetics 

5483 

223 -48 




1026-108 


National 

MM551 

313-110 

55183 

TI 

SN55183 ’ 

333 -41 


Ti 

SN5483A 

223-50 


Motorola 

MC5496 

252-115 




f 135-8 

552 

inters* 

MM552 

313-99 

1 5484 

Ti 

SN5484A 

247 -26 




1026-110 


NEC America /^PC551 

556-100 


National 

MM552 

313-101 




1010-110 


National 

DM5496 

252-117 

55104 

National 

MM55104 

596-98 




U 135-8 

I 5485 

Fairchild 

5485 

224-189 




1026-112 

55106 

National 

MM55106 

596-99 


Siliconix 

Si552B 

313-103 


Ferranti 

ZN5485 

224-193 


Signetics 

5496 

252-119 

55107 

AMD 

SN55107B 

338-27 

5520 

AMD 

SN5520 

347-38 


Motorola' 

MC5485 

224-197 




1026-114 


Fairchild 

55107 

11 109-7 


ITT 

ITT5520 

347-42 


National 

DM5485 

225 -3 


TI 

SN5496 

252-121 



55107AM 

337-58 


National 

DSS520 

347 -44 


Signetics 

5485 

225 -6 




■ 1026-116 



55107BM 

338-29 


Silicon G 

SG5520 

347-49 


TI 

SN5485 

225-9 

5497 

Fairchild 

5497 

254-120 


ITT 

ITT55107A 

337 -60 


SSS 

SCM5520 

212-84 

5486 

Fairchild 

5486 

244 -69 


Motorola 

MC5497 

254-122 



ITT55107B 

338-31 



SCM5520S 

1012-98 


Ferranti 

ZN5486 

244 -71 


TI 

SN5497 

254-124 


Motorola 

MC55107 

337-62 


TI 

SN5520 

347-53 


ITT 

ITT5486 

244 -76 

55 

NEC America /J.PC55A 

581 -46 


National 

DS55107 

* 504 

55207 

Fairchild 

55207M 

337-41 


Motorola 

MC5486 

244-79 

55S08 

Intersil 

IM55S08AC 

1015-80 




338-3 

55208 

Fairchild 

55208M 

337-51 


National 

DM5486 

244 -83 



IM55S08C 

1016-3 




338-33 

5521 

AMD 

SN5521 

347-40 


Raytheon 

5486 

244-86 



IM55S08M 

1016-18 



MM55107 

596-100 


National 

DS5521 

347-45 


Signetics 

5486 

244 -90 

55S18 

Intersil 

IM55S18AC 

1015-87 


Raytheon 

RM55107A 

338-6 


Silicon G 

SG5521 

347-50 


TI 

SN5486 

244 -94 



IM55S18C 

1016-9 


TI 

SN55107 

H 106-12 

5522 

ITT 

ITT5522 

347-57 

5488 

National 

DM5488 

1020-21 



IM55S18M 

1016-19 



SN55107A 

338-8 


National 

DS5522 

347-60 


TI 

SN5488A 

1020-11 

. 55V01 

Silicomx 

S55V01 

327 -29 



SN55107B 

338-35 


Silicon G 

SG5522 

347-64 

5489 

National 

DM5489 

*1287 




345 -74 

55108 

AMD 

SN55108B 

338 -37 


SSS 

SCM5522* 

212-98 




1011-62 

55V02 

Siliconix 

S55V02 

327 -30 


Fairchild 

55108 

f 109-7 




1015-45 

549 

Harris 

HD549 

* 456 




345 -75 



55108AM 

338-14 


TI 

SN5522 

347-68 




338 -52 

55V11 

Silicomx 

S55V11 

327-31 



55108BM 

338-39 

55224 

Fairchild 

55224M 

347-13 

5490 

Fairchild 

5490 

228-198 




345-76 


ITT 

ITT55108A 

338-16 

55225 

Fairchild 

55225M 

347-14 

i 

Ferranti 

ZN5490 

229 -3 

55V12 

Siliconix 

S55V12 

327 -32 



ITT55108B 

338-41 

5523 

Intersil 

IM5523AC 

1012-65 

| 

ITT 

ITT5490 

229-7 




345-77 


Motorola 

MC55108 

338-18 



IM5523AM 

1012-78 


Motorola 

MC5490 

229-11 

55V21 

Siliconix 

S55V21 

327-33, 


National 

DS55108 

* 504 



IM5523C 

1012-91 

i 

National 

DM5490 

229-15 




345-78 




338-20 



IM5523M 

1012-94 

1 

Signetics 

5490 

229-17 

55V22 

Siliconix 

S55V22 

327 -34 




338 -43 


National 

DS5523 

347-61 

[ 

TI 

SN5490A 

229 -20 




345-79 



MM55108 

596-101 


Silicon G 

SG5523 

347 -65 

S 5491 

Fairchild 

5491 

253 -74 

550 

AD 

AD550 

311-21 


Raytheon 

RM55108A 

338-23 

55232 

Fairchild 

55232M 

347-122 

1 



1027-90 


Intersil 

MM550 

314-27 


TI 

SN55108 

fl 106-12 


TI 

SN55232 

347-145 

| 

Ferranti 

ZN5491 

253-76 


Micro Comp 

MCC550 

615-155 



SN55108A 

338 -25 

55233 

Fairchild 

55233M 

347-123 


ITT 

ITT5491 A 

253-79 


National 

MM550 

314-29 



SN55108B 

338 -45 

55234 

AMD 

SN55234 

347 -93 


Motorola 

MC5491 

253-83 




f 135-8 

55109 

AMD 

SN55109 

334-4 


Fairchild 

55234M 

347-97 



MC5491A 

1027-93 



TAA550 

605 -62 


Fairchild 

55109 

! 109-7 


ITT 

ITT55234 

347-101 

1 



1i 143-13 




605 -68 



551 09M 

334-6 


TI 

SN55234 

347-104 

! 

National 

DM5491 A 

253 -85 




605 -72 


ITT 

ITT55109 

334-8 

55235 

AMD 

SN55235 

347-94 

s 

Signetics 

5491 

253-89 




608 -22 

. 

National 

DS55109 

334-11 


Fairchild 

55235M 

347 -98 




1027 -99 




608 -27 



MM55109 

596-102 

55236 

ITT 

ITT55236 

347-169 

r 

Ti 

SN5491A 

253-91 




608 -31 


Raytheon 

RM55109 

334-14 

55237 

ITT 

ITT55237 

347-171 

i 



1027-101 


NEC Micrc 

|iPD550 

*1727 


TI 

SN55109 

H 106-12 

55238 

AMD 

SN55238 

347-108 

1 5492 

Fairchild 

5492 - 

230-189 




1504-18 



SN55109A 

334-15 


Fairchild 

55238M 

347-112 


Ferranti 

ZN5492 

230-191 



jiPD550C 

*1727 

55110 

AMD 

SN55110 

334-17 


TI 

SN55238 

347-116 


ITT 

ITT5492 

230-195 


Plessey 

SL550 

546 -65 


Fairchild 

55110 

H 109-7 

55239 

AMD 

SN55239 

347-110 


fl- 
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55239 

Fairchild 

55239M 

347-113 

55451 

National • 

DS55451 

344-100 

55516 

Harris 

HC55516-2 

* 754 5600 

National 

LX5600 

51 137-17 

0 SC** 

AMD 

3N5S24 

347 -7 


Rayiheun 

Rfv-55451 

344 -110 




598 -50 



M tJO-i: 


Fairchild 

5524M 

347-11 


Silicon G 

SG55451 

344-115 



HC55516-8 

* 754 

Signetics 

SD5600 

310-65 


ITT 

ITT5524 

347-19 


TI 

SN55451 B 

344 -123 




598-51 5601 

Reticon 

R5601-1 

615-164 


Motorola 

MC5524 

347 -2! 

55452 

Fairchild 

55452A 

345-1 



HC55516*9 

* 754 


R5601-2 

615-165 


National 

DS5524 

347 -25 


National 

DS55452 

345-17 




598 -52 5602 

Re-hcon 

R5602 

615-161 


Silicon G 

SG5524 

347 -30 


Raytheon 

RM55452 

345 -22 

5552 

Signetics 

NE5552 

608 -37 5603 

intersil 

IM5603AC 

1003-83 


Ti 

SN5524 

347 -34 


Silicon G 

SG55452 

345 24 



SE5552 

608 38 


IM5603AM 

1003 -84 

5525 

AMD 

SN5525 

347 -9 


T! 

SN55452B 

345-31 

5553 

Signetics 

NE5553 

' S08 -43 5604 

Intersil 

IM5604C 

1004-100 


Fairchild 

5525M 

347-12 

55453 

Fairchild 

55453A/B 

345-100 



■SE555-3 

608 -44 


IM5604M 

1004-101 


Motorola 


347 -22 


Hitachi 

55453 

345-106 

55532 

Harris 

HC55532 

f ''MS 5605 

Inters? 1 

IM5605C 

1005-39 


National 

DS5525 

347 -26 


Natcnai 

DS55453 

345-116 



HC55532-2 

* 754 


IM5605M 

1005-62 


Silicon G 

SG5525 

347-31 


Raytheon 

R.M55453 

345-121 




598 -53 561 

AD 

AD561-J 

321 -75 

5528 

Fairchild 

5528M 

347-74 


Silicon G 

SG55453 

345-123 



HC55532-8 

* 754 


AD561K 

321 -73 


ITT 

' ITT5528 

347 -78 


TI 

SN55453B 

345-127 




598 -54 


AD561S 

321 -76 


Motorola 

MC5528 

347 -80 

bb4b4 

Fairchild 

55454A/3 

345-169 



HC55532-9 

598-56 


ADS61T 

321 -74 

5529 

Fairchild 

5529M 

347-75 


National 

DS55454 

345-182 

5554 

National 

MM5554 

658-1 19 

Motorola 

MHW561 

1 323-4 


Motorola 

MC5529 

347-81 


Raytheon 

RM55454 

345-187 


Signetics 

NE5554 

608 -62 

Signetics 

NE561 

597 -24 


National 

DS5529 

347 -84 


Silicon G 

SG55454 

345 - 1 83 




610-90 


SE561 

597-25 

5530 

MM1 

L5530 

1012-102 


TI 

SN55454B 

345-193 



SE5554 

608 -63 


561 

11 129-3 



5530 

1012-75 

55460 

Fairchild 

55460 

344-74 

5555 

National 

MM5555 

558-191 5610 

Intersil 

IM5610C 

• 1003-30 


Panasonic 

MN5530 

556-66 


ITT 

ITT55460 

344-87 


Signetics 

NE5555 

608-43 


IM5610CF 

1003-44 

5531 

MM! 

L5531 

1012-103 


National 

DS55460 

344-101 



SE5555 

608 -49 


IM5610M 

1003 -31 



5531 

1012-79 


Siiicon G 

SG55460 

344-116 


sss 

SCM5555 

212-90 562 

AD 

AD562A/BCD 

322-91 

5532 

Harris 

HC5532-9 

* 754 


T! 

SN55460 

344 .124 



SCM5555D 

1011 -95 


AD562A/BIN 

323 -24 

55324 

Raytheon 

RM55324 

344-14 

55461 

Fairchild 

55461 

344-75 

5556 

National 

MM5556 

556-192 


AD562K/BCD 

322 -92 

55325 

AMD 

SN55325 

344-33 


National 

DS55461 

244-102 


Panasonic 

MN5556 

556-70 


AD562K/BIN 

323-26 


Fairchild 

55325M 

344-35 


Silicon G 

SG55461 

344-117 

5559 

National 

MM5559 

260 -54 


AD562S/BCD 

322 -93 


ITT 

ITT55325 

344-37 


T! 

SN55461 

344-125 




558-175 


AD562S/BIN 

323-22 


Motorola 

MC55325 

344 -39 

55462 

Fairchild 

55462 

345-2 




1028-57 

Analogic 

AN562.A/BCD 

322-96 


National 

DS55325 

* 520 


National 

DS55462 

345-18 

556 

AMD 

NE556 

600 -79 


AN562A/BIN 

323 -26 




344-41 


Silicon G 

3G55462 

345 -25 



SE556 

600 -80 


AN562I/BCD 

322 -94 


Raytheon 

RM55325 

344 -43 


TI 

SN55462 

345-33 


Exar 

XR556C 

600 -81 


AN562K7BCD 

322 -97 


Signetics 

55325 

344 -46 

56463 

c aircM(J 

55463 

345 -'01 



X.R556M 

600 -82 


AN562S/BCD 

322 -95 


Silicon G 

SG65326 

344-47 


Hitachi 

55463 

345-107 


Faircntid 

jj,A556 

600 -83 


AN562S/BIN 

323 -23 


Ti 

SN55325 

344 -49 


National 

DS55463 

345 -117 


inters!! 

NE556 

600 -84 

Gi 

NC562 

609-12 

55326 

Fairchiid 

55326M 

344-18 


Silicon G 

SG55463 

345-124 



SE556 

600 -85 

Harris 

Hi 562 

* 444 


Ti 

SNI55326 

344 -2 1 


Ti 

SN55463 

345-123 


; idtUidi 

LMS56 

600 '88 


HI562-2 

* 444 

55327 

Fairchiid 

55327M 

344 -24 

55464 

Fairchild 

55464 

345-170 



LM556C 

600 -69 



323-8 


TI 

SN55327 

344 -27 


National 

DS55464 

• 345-183 


NEC Micro 

mPD556 

*1727 


HI562-4 

* 444 

5533 

Inters** 

IM5533AC 

1012-61 


Silicon G 

SG55464 

345-190 




1504-21 



323-10 



IM5533AM 

1012-74 


T! 

SN55464 

345-194 



UP05560 

*1727 


HI562-5 

* 444 



IM5533C 

1012-88 

55470 

Fairchild 

55470 

344-76 


Raytheon 

RC556 

600 -90 



323-n 



(M6533M 

1012-93 


Ti 

SN55470 

344-126 



HM556 

600-91 


H1562-8 

* 444 


Stg-Tos 

NE5533 

589 -34 

55471 

Fa-rchiW 

55471 

344 -77 


Signetics 

NE556 

600 92 



323 -9 



SE5533 

589-12 


Ti 

SN55471 

344-127 



SA556 

600 -94 

Motorola 

MHW562 

H 123-4 


sss 

SCM5S33 

212-39 

55472 


55472B 

345 -3 



SE556 

600 -33 

NEC Ann, 

ca uPoow 

560 * t ' 




H 139-9 


T! 

SN55472 

345 -35 


Silicon G 

SG556 

600 -95 

PM! 

DDD562 

* 957 

5534 

Faifcniid 

5534M 

347-120 

55473 

Fairchild 

55473B 

345-102 



SG556G 

600 -96 


SSS562 

* 955 


ITT 

ITT5534 

347-128 


T! 

SNI55473 

345 -129 

5500 

MM! 

L556C 

1011 -67 


SSS562A 

* 955 


Mntr.roja 

MC6534 

347-13H 

56474 

pp,ircMd 

55474 

345 -1 71 



6560 

ini 1 -4i 


SSSMJi/BCO 

4 930 


National 

DS5534 

347 *1 34 


TI 

S.N55474 

345 * 1 35 

5561 

MMI 

L5561 

1 0 a 1 -68 



* 955 


Signetics 

NE5534 

578 -3 

555 

AD 

AD555 

311 -22 



5561 

1011-44 



322 -88 



NE6S34A 

576 -4 


AMD 

nES55 

600 -2 

558 

ITT 

iT7556 

326 *1 39 


SSSS62A/BiN 

* 930 



SE5534 

575 -45 



SE555 

600 -3 


NEC America 

jj PCS 5 3 

556-101 



* 955 


Silicon G 

SG5534 

347-141 


Exar 

XR555C 

600-4 




561 -65 



323-18 

5535 

Fairchii'd 

5535M 

347-121 



XF-555M 

680-5 




613-138 


SSS562ABiN 

* 955 


Motortta 

MC5535 

347-131 


Fa-r Child 

uA555C 

600-6 


Signetics 

NE558 

600-1091 


SSS562SCD 

* 930 


National 

DS6535 

347-135 


’ntRfS- 

MM555 

313-21 



SA558 

600-110! 


SSS562BIN 

* 930 


Signetics 

NE5535 

589 -54 



NE555 

600-7 



SE556 

600-1 11! 


SSS562K/BCO 

* 930 



Sc5d35 

566 -49 



SE555 

600 -6 

5589 

SSS 

SGcbboy 

i 



* 955 


Silicon G 

SG5535 

347 142 


Micro Comp 

MCC555 

600 -9 

55 3 

AD 

AD55SK 

32C-55 | 



009 .OQ 

5536 

Fairchild 

5538M 

347 -149 


National 

LM555 

* 126-3 



AD559S 

320*56 s 


SSS562K/BIN 

* 930 


ITT 

ITT5538 

347-153 



LM555C 

600-13 


Qi/iripljpc 

NE559 

600-113 



* 955 


Motorola 

MC5538 

347-155 



LM555M 

600-14 



SA559 

600-1 1 4.| 



323 -20 


National 

DS5538 

347-159 



MM555 

313-23 



SE559 

600-1 IE 


SSS562S/BCD 

* 930 


Signetics 

NE5538 

589 -55 


NEC Micro 

mP0555 

*1727 

5596 

Signetics 

N5596 

612-1181 



* 955 



SE5538 

588 -50 




1 504 -20 

560 

Fairchild 

TBA560 

559-1761 



322 -86 


Silicon G 

SG5538 

347-163 



-PD555D 

*1727 


Micro Corp 

MCC560 

615-154 


SSS562S/BIN 

* 930 

5539 

Fairchild 

5539M 

347-150 


Raytheon 

RC555 

600-16 


Motorola 

MHW560 

<! 123-4 



* 955 


Motorola 

MC5539 

347-156 



RM555 

600-17 


National * 

T3A560 

560-6 ! 



323-16 


National 

DS5539 

347-160 


RCA 

CA555 

600-18 


Piessey 

S 1.660 

546 *66 


SSS562SBIN 

* 955 


Signetics 

NE5539 

582-3 



CA5ESC. 

600-19 



TBA560 

560-36 

Signetics 

NE562 

597 -26 



SE5539 

582 -4 


Signetics 

NE555 

600 -20 


Siemens 

SAS560 

559-63 


SE562 

597-27 


Silicon G 

SG553S 

347 -1 04 



oA555 

000 -23 




559 - » 50 


562 

1i 123-3 

554 

National 

MM554 

314-88 



SE665 

600-21 


Signetics 

rv b 560 

59/ -22 5623 

intersi! 

IM5623C 

1 UUd *«s 


NEC Amenca jjPC554 

557-164 



555 

V. 129-3 



SE560 

597 -23 


IM5623M 

1003-87 

5540 

Panasonic 

MN5540 

556 -67 


Silicon G 

SG555 

600 -24 



TBA560 

560-78 5624 

intersil 

IM5624C 

1004-103 


RCA 

MWS5540 

PIP-199 



$05=. c .r. 

6 AO -?*> 



660 

C 129-3 


IM5624M 

1004-104 

66460 

FaiJ'chiid 

66450A/B 

344-72 


Silicon** 

Si556B 

Qv* -26 


Tctefunner 

TBA560 

560*iQ4i 5625 

Intersil 

IM5625G 

1005 -49 


ITT 

ITT55450 

344 -86 


TI 

NE555 

600-31 


T! 

TL560C 

613-120- 


IM5625M 

1 005 -69 


National 

DS55450 

344 -99 



SE555 

600 -30 

5600 

injersil 

IM5600C 

1 003 -25 563 

AD 

AQ563J/8C0 

322-117 


Raytheon 

RM55450 

344-109 

5550 

Panasonic 

MN5550 

556-69 



IM5600CF 

1003-43 


AD563J/BIN 

323 -33 


Silicon G 

SG554S0 

344-114 

5651 

Signetics 

NE5551 

608 -35 



IM5600M 

1 003 -26 


AD563K/BCD 

322 -114 


Ti 

SN55450B 

344 -122 



SE5551 

608 -36 


National 

LX5600 

615-144 


AD563K/BIN 

323-30 

55451 

Fairchild 

55451 A/B 

344-73 

55516 

Harris 

HC55516 

U 119-13 




H 137-16 


AD563S/BCD 

322 1 1 5 
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563 

AD 

AD563S/BIN 


323 -31 

57109 

National' 

MM57109 

fl 150-8 

580 

Signetics 

TCA580 

613-110 

592 

NEC America uPC592 

555-125 



AD563T/BCD 


322-116 

5711 

Signetics 

UDN5711 

344-148 

5801 

Intel 

5801 

213-79 


Signetics 

NE592 

346-136 



AD563T/BIN 


323-32 


Sprague 

UDN-571 1 

344-150 

581 . 

AD 

AD581 

614-149 




546-94 

564 

Sig n etics 

NE564 


596-51 

57110 

MMI 

57110 

*1654 


Hybrid Sys. 

ADC581-12 

318-100 



SE592 

546-95 

565 

Motorola 

LM565 


597-19 




1 508 -77 

5810 

Intel 

5810 

562-68 



592 

11 129-3 


National 

LM565 


597 -20 




1513-35 


National 

MM5810 

559-140 

593 

Gl 

C/CF593 

556-11 




H 

131 -15 

5712 

Signetics 

UDN5712 

345 -50 

58101 

National 

MM58101 

562-150 

594 

Gl 

C/CF594 

556-12 



CM 565 C 


597 -21 


Sprague 

UDN-571 2 

345 -52 

58102 

National 

MM58102 

562-151 

595 

Gl 

C/CF595 

556-13 


Signetics 

NE565 


597-28 

57123 

National 

MM57123 

556 -39 

58104 

National 

MM58104 

562-91 


NEC America uPC595 

561 -178 



SE565 


597 -29 

57126 

National 

MM57126 

1508 -93 

58106 

National 

MM58106 

559-142 

596 

Gl 

C/CF596 

556-14 



565 


129-3 




1508-107 

58115 

National 

MM58115 

562 -92 

~ 

NEC America ja PC 596 

561 -179 

566 

National 

LM566 


597-37 

5713 

Signetics 

UDN5713 

345-146 

58117 

National 

MM58117 

562-93 

598 

Gl 

C/CF598 

556-15 



LM566C 


597 -38 


Sprague 

UDN-571 3 

345-148 

58118 

National 

MM58118 

562-94 

599 

Gl 

C/CF599 

556-16 


NEC America tiPC566 


555-123 

57135 

National 

MM57135 

1508 -90 

58119 

National 

MM58119 

562-95 

6 

Datel 

SHM-6 

615-42 


Signetics 

NE566 


597-41 

57136 

National 

MM57136 

1508-91 

58120 

National 

MM58120 

562-96 



SHM-6M 

615-43 



SE566 


597 -42 

5714 

Signetics 

UDN5714 

346-12 

58127 

National 

MM58127 

562-106 


Gl 

AY6-1013 

349-45 



566 

i 

129 -3 


Sprague 

UDN-571 4 

346-14 

58128 

National 

MM58128 

562-107 



AY6-4016 

315-89 

567 

Exar 

XR567 


598 -92 

57140 

National 

MM57140 

1506-99 

58129 

National 

MM58129 

562-108 




316-15 



XR567C 


596-134 




1526-2 

581-30 

National 

MM58130 

562-109 



R06-1 024-4 

1020-63 





598 -93 

57190 

National 

MM57190 

556-107 

582 

AD 

AD582 

615-28 



R06-1 024-8 

1020-27 



XR567M 


596-135 




596-78 


Signetics 

NE582 

326-116 



RO6-2048-4 

1021-29 


National 

LM567 


596-138 

572 

AD 

AD572A 

318-19 




346-66 



RO6-2048-8 

1020-98 





598-96 



AD572B 

318-20 

5823 

National 

MM5823 

. 558-120 



SL6-2050 

'1028-60 



LM567C 


596-139 



AD572S 

318-21 

5824 

National 

MM5824 

558-121 



SL6-2064 

1028-75 





598-97 


Gl 

NC572 

609-114 

5829 

National 

MM5829 

562-97 



SL6-4025 

t028-42 


Signetics 

NE567 


596-142 


NEC America pPC572 

561 -147 

583 

AD 

AD583K 

615-29 



SL6-4032 

1028-53 





598-101 

! 5725 

National 

MM5725 

556-27 



AD583S 

615-30 



SS6-1032 

1028-47 



SE567 


596-143 

573 

NEC America pPC573 

555-124 


Gl 

C/CF583 

556-8 



SS6-821 1 

1028-36 





598-102 

5733 

Sprague 

UDN-5733A 

346-19 

5832 

National 

MM5832 

558-193 



SS6-8212 

1028-37 

569 

Signetics 

569 

IF 

129-3 

5734 

National 

MM5734 

556 -28 

5833 

National 

MM5833 

558-194 


LSI Comp 

D6 

213-151 

571S300 

MMI 

57LS300 


256-122 

5736 

National 

MM5736 

556-29 

5837 

National 

MM5837 

558-153 


Teledyne C 

CAG6 

307-6 





332 -58 




105-4 




614-36 



CAG6-10 

307-8 

57LS301 

MMI 

57LS301 


256-154 

5737 

National 

MM5737 

556-30 




H 122-9 



CDA6 

310-21 

1 




332-26 

5738 

National 

MM5738 

556-31 

584 

Signetics 

NE584 

326-87 

6.3 

ITT 

ZTK6.3 

559-79 

57LS304 

MM! 

57LS394 


256-178 

5739 

National 

MM5739 

556-32 

5841 

National 

MM5841 

559-141 

60V 10 

Lambda 

L6OV10 

614-55 

57LS305 

MMI 

57LS305 


256-197 




11 105-4 

585 

Gl 

C/CF585 

556-9 

60V 12 

Lambda 

L60V12 

614-56 





342 -2 

5740 

National 

MM5740 

329 -50 


NEC America /xPC585 

557-165 

60V15 

Lambda 

L60V15 

614-57 

57LS376 

MM! 

57LS376 


238 -34 




n 106-17 


Signetics 

NE585 

326-59 

60V18 

Lambda 

L60V18 

614-58 

57LS380 

MMI 

57LS380 


246 -46 

. 57401 

MMI 

57401 

*1654 

58563 

Mitsubishi 

ME58563-1 

1004-62 

6OV20 

Lambda 

L6OV20 

614-59 

57S300 

MMl 

57S300 


256-137 




1001 -80 



M58563 

1004-46 

60V24 

Lambda 

L60V24 

614-60 





332 -60 




1508-80 




1511-142 

60V28 

Lambda 

L60V28 

614-61 

[ 




336-32 

5745 

National . 

MM5745 

329-38 
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ADC586-10 

318-2 

60V5 
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L60V5 

614-52 

S/SSui 

MMi 

b/So0* 


256 67 

5746 
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MM5746 

329-35 



ADC586-12 

318-34 

60V6 
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L60V6 

614-53 





332-28 
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NEC America pPC575 

561 -66 



ADC586-8 ' 

317-36 

60V9 

Lambda 

L60V9 

614-54 





336 -34 


Signetics 

NE575 

596-120 


. Signetics 

NE586 

325-14 

60 

LSI Comp 

D60 

213-155 

57S304 

MMl 

57S304 


256-190 

5750 

Panasonic 

MN5750 

556-73 

5860 

National 

MM5860 

562-98 

600 

Plessey 

SL600 

«| 119-16 

57S373 

MMI 

57S373 

* 

4S0 

5752 

Panasonic 

MN5752 

556-74 

58601 

National 

MM58601 

562-99 


SGS 

TCA600 

fl 129-2 





246-58 

57558 

MMI 

57558 

*1652 

5863 

National 

MM5863 

258-7 

6000 

Gl 

LP6000 

1509-180 

57S374 

MMi 

57S374 

Ar 

460 




223-189 




318-39 


Signetics 

SD6000 

559-14 

57S376 

MMI 

57S376 

★ 

460 



57558-1 

*1652 

5865 

National 

MM5865 

258-97 

6001 

SMC 

pPC6001 

1511-50 





238 -44 



57558-2 

*1652 




562-161 

6002 

Intersil 

IM6002-1 1 

1008-18 

57S378 

MMI 

57S378 

* 

460 

5758 

National 

MM5758 

556-33 




600-105 


Nortec 

6002 

1008-19 





238 -46 

57588 

MMI 

57588 

1508 -83 




1 137-7 




H 142-4 

57S380 

MMI 

57S380 ► 

★ 

460 

576 

NEC America fiPC 576 

561 -67 




% 137-8 




1 142-5 





246-60 

5760 

National 

MM5760 

556 -34 

587 

NEC America pPC587 

557-166 

6003 

Intersil 

IM6003-10 

1008-42 

57S382 

MMI 

57S382 

* 

460 

5762 

National 

MM5762 

556-35 


Signetics 

NE587 

325-15 



IM6003-1 1 

1008-40 





246-63 

5763 

National 

MM5763 

556-36 

5871 

National 

MM5871 

558-163 


Nortec 

6003 

1 142-7 

570 

NEC America uPC570 


560 -144 

5764 

National 

MM5764 

556-37 

58710 

Mitsubishi 

M58710S 

1510-114 

600311 

Nortec 

600311 

1008-41 


Plessey 

TAA570 


561 -79 

5765 

National 

MM5765 

556-38 

58730 

Mitsubishi 

M58730 

1022-81 

600314 

Nortec 

600314 

1008-43 


Siemens 

SAS570 


559 -54 

5766 

National 

MM5766 

556-40 




1512-2 

601 

CMA 

FX601 

599-69 





559-151 

5767 

. National 

MM5767 

556-41 

58731 

Mitsubishi 

M58731 

1023-89 




600-117 


Signetics 

NE570 


598 -30 

577 

NEC America >iPC577 

554 -51 




1512-11 


Data General MN601 

1504-162 



TBA570 


554-78 

5777 

National 

MM5777 

556-42 

58740 

Mitsubishi 

M58740 

1511 -101 




1515-3 

I 

Telefunken 

TBA570 


554-81 
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NEC America pPC578 

555-18 

58751 

Mitsubishi 

M58751 

1017-28 


NEC America fiPB601 B 

220-74 

5700 

National 

LX5700 


615-145 

5780 

National 

MM5780 

556-43 




1511-177 


Teledyne C 

CAM601A 

314-90 

1 ■ 



f 

137-16 

5781 

National 

MM5781 

1508-88 

58755 

Mitsubishi 

M58755 

1511-183 


Tl 

TL601C 

310-35 

| 5701 

MMI 

5701 


224-165 
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M58755-1 

1008-106 



TL601I 

310-31 

* 




508 -74 

5782 

National 

MM5782 

*1656 



M58755-2 

1009-49 



TL601M 

310-32 

! 



11 

149 -7 




1508-86 

5880 

National 

MM5880 

562-100 

6010 

Hughes 

HCTR601 0 

207-54 

[ 

Panasonic 

MN5701 


556-71 




1525-4 

58801 

National 

MM58801 

562-101 


Motorola 

MFC6010 
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! 5703 

Sprague 

UDN'5 7 03A 


345-155 

5785 

National 

MM5785 

1508-95 

5882 

National 

MM5882 

562-102 

6011 

Tl 

TMS601 1 

349-73 

5704 

National 

MM5704 

11 
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1508-105 

5885 

National 

MM5885 

562-103 




1512-158 

5706 

Sprague 

UDN-5706A 


234 -1 1 ■ 

5788 

National 

MM5788 

1508-101 

5886 

National 

MM5886 

562-104 

602 

NEC America pPB6Q2B 

220-69 

j 




344-166 

5789 

National 

MM5789 

558 -31 

589- 

Gl 

C/CF589 

556-10 
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Data General MN603 

1504-171 

5707 

Sprague 

UDN-5707A 


344-178 

5791 

National 

MM5791 

556-44 


NEC America pPC589 

556-102 


NEC America pPB603B 

220-64 

i 571 

NEC America p.PC571 


555-17 

5794 

National 

MM5794 

556-45 

5890 

National 

MM5890 

562-105 



p.PC603 

320-30 


Plessey 

SLS/ 1 


546-132 

5795 

National 

MM5795 

556-46 

5891 

National 

MM5891 

558-195 


Panasonic 

AN603 

559-72 

I 

Sgnetics 

NE571 


598-31 

5799 

National 

MM5799 

1 508 -97 

590 

AD 

AD590 

615-130 

6032 

Panasonic 

MN6032 

259-168 

; 5710 

Panasonic 

MN5710 


556-72 




1526-1 


Siemens 

SAS590 

559-56 
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NEC America |uPB604B 

220-50 

I 57100 

National 

MM571 00 


558-33 

580 

AD 

AD580 

614-111 




559-153 


Teiedyne C 

CAM604A 

308-107 

| 57103 

National 

MM57103 


556-47 


Micro Comp 

MCC580 

556 -99 


Signetics 

NE590 

346-135 


Tl 

TL604C 

310-28 

i 57104 

National 

MM57104 


556-48 


NEC America pPC580 

560-12 

5902 

OEI 

5902 

614-70 



TL604I 

310-26 

i 57105 

National 

MM571C5 


558-34 


Siemens 

SAS580 

559 -55 

592 

AMD 

592C 

546-27 



TL604M 

310-27 

i 57106 

National 

MM57106 


558 -35 




559-152 



592M 

546-28 

6040 

Panasonic 

MN6040 

596-111 

i 57109 

National . 

MM57109 


556-49 


Signetics 

NE580 

326-188 


Motorola 

NE592 

546-51 



MN6040A 

596-112 

1 




508 -98 



TCA580 

599 -8 



SE592 

546-52 



MN6040B 

596-113 
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605 

NEC America fiPB605B 

220-84 

6101 

Harris 

HD6101A-2 

*1633 

6252 

MMI 

6252-1 

1021 -102 

6335 

MMI 

6335 

*1252 


r anasonac 


562 32 




• 1508-114 

6253 

MMI 

6253-1 

*1252 



6335-1 

*1246 

6050 

Panasonic 

MN6050 

562-119 



HD6101A-9 

*1633 




1021 -104 




1004 -23 

6051 

MMI 

6051 

999-10 




1508-115 

6255 

MMi 

6255-1 

1022 -91 

6336 

MMI 

6336-1 

*1248 


Panasonic 

MN6051 

562-120 


Intersil 

IM6101A 

1508-116 

6256 

MMI 

6256-1 

1022-92 




1004 -26 

6052 

MMI 

6052 

999-12 



IM6101AM 

1508-117 

6260 

MMI 

6260-1 

1022-86 

634 

Data Gener 

a! MN634 

1504-169 


Panasonic 

MN6052 

557-13 

6102 

Intersil 

IM6102A 

1508-130 

6261 

MMI 

6261-1 

1022 -87 

6340 

MMI 

6340 

*1252 




562-121 



IM6102AM 

1508 -131 

6275 

MMI 

6275-1 

*1252 



6340-1 

*1248 

6053 

Panasonic 

MN6053 

557-14 

6103 

Intersil 

IM6103 

1508-133 




1023-6 




1005-40 




562-122 

6104 

Zilog 

Z6104-1 

1018-81 

6276 

MMI 

6276-1 

*1252 

6341 

MMI 

6341 

*1252 

6055 

MMI 

6055 

999-14 



Z6104-2 

1018-90 




1023-7 



6341-1 

+1248 

6056 

MMI 

6056 

999 -29 



Z6104-3 

1018-104 

6280 

MMI 

6280-1 

*1252 




1005-50 

606 

Data General MN606 

1504-175 



Z6 104-4 

1019-5 




1022-24 

6348 

MMI 

6348 

*1252 


NEC America fiPB6G66 

220-40 



Z6 104-5 

1019-15 



6280-2 

*1252 



6348-1 

*1248' 


Panasonic 

AN606 

546 -61 

611 

Plessey 

SL611C 

546-69 




1022-6 




1005-33 

6060 

Panasonic 

MNoGoG 

559-120 


SGS 

TAA6I 1 

554 - i 77 

6281 

MMi 

6281-1 

*i*52 

6349 

MMi 

6349 

*1262 

6061 

MMI 

,6061 

999-16 




f 124-1 




1022-30 



6349-1 

*1248 

6062 

MMI 

6062 

999 -31 

6116 

Zilog 

Z6116-2 

1009-125 



6281-2 

*1252 




1005-43 

607 

NEC America uP8607B 

220-55 



Z6116-3 

1010-10 




1022-9 

6350 

MMI 

6350-1 

*1248 


Panasonic 

AN607 

546-62 



Z6116-4 

1010-23 

6282 

MMI 

6282-1 

*1252 




1006-6 


Tl 

TL607C 

310-36 

6118 

Sprague 

UDN-6118A 

326-36 




1022-25 

6351 

MMI 

6351-1 

*1248 



TL607I 

310-33 

612 

Plessey 

SL612C 

546-70 



6282-2 

*1252 




1006-11 



TL607M 

310-34 


RTC 

MS612 

214-115 

6283 

MMI 

6283-1 

*1252 

6352 

MMI 

6352 

*1252 

6070 

AMD 

AM6070C 

321 -40 




1028 -70 




1022-31 



6352-1 

*1248 




324 -35 

6128 

Sprague 

UDN-6128A 

326 -37 

6284 

MM! 

6284-1 

1022-26 




1006-7 



AM6070M 

321 -41 
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Plessey 

SL613C 

546-124 

6285 

MMI 

' 6285-1 

1022 -32 

6353 

MMI 

6353 

*1252 
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546-134 
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MMI 

6286-1 

*1252 
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+1248 
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MN6070 

556-168 

6144 

Sprague 

UDN-6144 

f 110-2 




1022-23 




1006-12 




562-123 



UDN-6144A 

326-39 



6286-2 

*1252 
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Data General MN636 

1504-167 

6071 

AMD 

AM6071C 

322-72 

6164 

Sprague 

UDN-6164 

f 110-2 




1022-5 

6376 

National 

DH6376C 

547-104 



AM6071M 

321 -42 



UDN-6164A 

326-45 

6287 

MMI 

6287-1 

*1252 

6380 

MMI 

6380-1 

*1248 




322 -73 

618 

RTC 

MS618 

214-1.67 




1022 -29 




1006-69 


MMI 

6071 

999-53 




1001 -61 



6287-2 

*1252 

6381 

MMI 

6381-1 

*1248 

6072 

AMD 

AM6072C 

324-37 




1028 -40 




1022-8 




1006-73 



AM6072M 

321 -43 

6184 

Sprague 

UDN-6184 

1 110-2 

6289 

MMI 
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*1252 
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MMI 
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MMI 
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999-55 

620 
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545-15 
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*1252 
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MMI 
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*1252 
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6386 

MMI 
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*1248 j 
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321 -45 




1020 -31 
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558-147 
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322-75 
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*1252 
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MMI 
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999-115 
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6201-1 

*1252 

6297 

MMI 

629'7 

999-57 

64 
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6074 

MMI 

6074 

999-102 




1020-33 

6299 

MMI 

6299 

999-117 



RL64 

613-89 ! 

6078 

RCA 

CA6078A 

577 -29 

6202 

intefsii 

6202 • 

323-37 

630 

Fairchrld 

TAA630 

559-172 



R064 

613-52 ; 



CA6078AT 

566-116 

6205 

MMI 

6205 

*1252 


Plessey 

SL630C 

545-127 



SAM64 

615-93 j 
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Panasonic 

AN608 

546-63 



6205-1 

*1252 


Signetics 

TAA630 

560-66 


Tl 

TL064BC 

592-44 I 

6080 

Panasonic 

MN6080 

556-113 




1021 -8 

6300 

MMI 

6300 

*1252 

640 

Plessey 

SL640C 

612-106! 

6090 

Panasonic 

MM6090 

562-124 

6206 

MMI 

6206 

*1252 



6300-1 

*1248 


Signetics 

TCA640 

560-80 1 

6091 

Panasonic 

MN6091 

557 -T 5 



6206-1 

*1252 




1003 -72 

6400 

Nitron 

NC6400 

596-1 221 




562-125 




1021 -10 

6301 

MMI 

6301 

*1252 



NC6400A 

596-107! 

6092 

Panasonic 

MN6092 

557-16 

621 

Plessey 

SL621C 

545-12 



6301-1 

*1248 

6401 

National 

SHM6401 

615-64 i 




562-126 


SGS 

TAA621 

H 124-1 




1003 -73 

6402 

Harris 

HD6402 

*1632 ! 

610 

NEC America uPC61 0 

322-60 

6210 

MMI 

6210-1 

*1252 


Siemens TAA6301 

560-67 




f 148-9 | 


Panasonic 

AN610 

612-105 




1020-67 

6305 

MMi 

6305 

*1252 



HD6402-2 

.1632 i 


Plessey 

SL610C 

546-67 

622 

Plessey 

SL622C 

545-16 



6305-1 

*1248 




1508-120! 


SGS 

TCA610 

U 129-2 

6225 

MMI 

6225-1 

*1252 




1004 -82 



HD6402-9 

*1632 i 


Tl 

TL610C 

307 -20 




1021 -31 

6306 

MMI 

6306 

*1252 




1508-121! 



TL610I 

307.- ta 

623 

Plessey 

SL623C 

554 -86 



6306-1 

*1248 



HM6402-2 

. 349 -63 | 



TL610M 

307-19 




559-41 




1004 -86 



HM6402-9 

349-66 i 

6100 

Harris 

HMS6100 

1 146-7 

6230 

MMI 

6230 

*1252 

6308 

MMI 

6308 

*1252 



HM6402A-2 

349-74 ! 



HM6100 

*1631 



6230-1 

*1252 



6308-1 

*1248 



Hivi6402A-§ 

34S-75 i 




1518-2 




1020-13 




1004-11 


Intersil 

IM6402 

349-69 | 




H 146-8 

S231 

MMI 

6231 

*1252 

6309 

MMI 

6309 

*1252 




1508-124! 




f 148-8 



6231-1 

1020-15 



6309-1 

*1248 



IM6402M 

349-70 | 




1 148-9 

6235 

MMI 

6235-1 

*1252 




1004-13 




1508-125! 




1 148-10 




1020-80 

631 

NEC Amenca pPB6318 

220-41 


Nitron 

NC6402A 

596-108! 




1 148-11 

6236 

MMI 

6236-1 

*1252 




220-75 

6403 

Harris 

HD6403-2 

1508-122) 



HM6100-2 

*1631 




1020-81 

6312 

Harris 

HM6312 

212-170 



. HD6403-9 

1508-123 




1508-109 

624 

Plessey 

SL624C 

554 -72 



HM6312-2 

1022 -99 



HM6403-2 

349-67 ! 



HM6100-9 

*1631 




554 -84 



HM6312-9 

1022-100 



HM64Q3-9 

349 -68 ! 




1508-110 




559-42 



HM6312A-2 

1022-97 



HM6403A-2 

349-76 ! 



HM6100A 

*1631 

6240 

MMI 

6240-1 

*1252 



HM6312A-9 

1022 -98 



HM6403A-9 

349-77 ! 




1518-3 




1021 -49 


mtersi ! 

IM6312 

212-171 


intersii 

IM6403 

349-71 | 



HM6100C 

*1631 

6241 

MM! 

6241 

*1252 




1022-96 




1508-126j 


lntersi ! 

IMS6100 

*! 146-15 



6241-1 

.1252 




1022-101 



IM6403M 

349-72 ' 



IM6100 

1521 -2 




1021 -51 

63 1 36 

MM! 

63135-1 

1 004 -24 




1 508 - 1 2 . / 1 




? 146-14 

625 

Plessey 

TBA625A 

601 -27 

6313,7 

MMI 

63137-1 

1005-83 


Nitron 

NC6403 

596-109| 




149-2 



TBA625B 

603 -34 

63139 

MMI 

63139-1 

1005 -84 

6405 

Harris 

HD6405 

*1634 j 




1 149-3 



TBA625C 

603-113 

632 

SGS 

H632 

558-148 



HD6405-2 

*1634 




H 149-4 


RTC 

MS625 

214-169 

633 

Data General MN633 

1504-173 




215-53 i 




H 149-5 




1029 -7 

6330 

MMI 

6330 

*1252 




349-112! 



IM6100C 

1508-111 

6250, 

MMI 

6250-1 

*1252 



6330-1 

*1248 




1508-136) 



IM6100M 

1508-112 




1021 -101 




1003-16 



HD6405-9 

*1634 j 

6i0i 

Harris 

HOeiot 

*1633 

6251 

MMi 

6251-1 

*1252 

6331 

MMi 

5331 

*1252 




215-60 ! 



HD6101-2 

*1633 




1021 -103 



6331-1 

*1248 




349-1131 



H06101-9 

*1633 

6252 

MMI 

6252-1 

*1252 




1003-20 




1508-137! 


H Indicates page number in Application Note Directory, 

* indicates additional data is provided on the page noted. 
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Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

6405 

Nitron 

NC6405A 

596-110 

6508 

Intersil 

IM6508-1 

1016-94 

6530 

MOS 

MCS6530 

1508-169 

6562 

Harris 

HM6562A-9 

1013-38 




596-123 



IM6508A 

1016-54 




f 149-9 



HM6562B-2 

*1183 

641 

Fairchild 

TBA641 

554-124 



■ IM6508A-1 

1016-40 


Rockwell 

R6530 

1508-171 




1013-86 


Plessey 

SL641C 

612-107 



IM6508C 

1016-68 


Svnertek 

SY6530 

1 509 -3 



HM65S2B-9 

*1183 


SGS 

TBA641 

554-178 



IM6508M 

1016-69 

65308 

Motorola 

MCM65308 

1022-52 




1013-87 




f 124-1 


NSC Micro 

(iPB6508 

1016-95 




1509-143 



HM6562C-2 

*1183 

6410 

Nitron 

NC6410A 

596-125 



jiPBS508-l 

1016-70 

6531 

MMI 

L6531 

1012-101 




1 01 3 -46 

• 6423 

Nitron 

NC6423 

596-129 



(iPD6508 

*1488 



6531 

101 2 -56 



HM6562C-9 

*1183 

644 

Signetics 

NE644 

559-22 



uPD6508-1 

*1488 

65*31 7 

Motorola 

MCM65317 

1023 -66 




1013-47 




615-105 



yPD6508C 

.1488 



MC65317 

1509-151 

* 

Motorola 

MCM6562 

1000-71 

6441 

Harris 

HM6441A-2 

*1175 



(iPD650SC-1 

*1488 

6532 

MOS 

MCS6532 

1508-170 

6570 

Motorola 

MCM6570 

999-73 

645 

■Plessey 

SL645C 

615-118 



uPD6508D 

*1488 


Rockwell 

R6532 

1509 -2 




1 139-10 


Signetics 

NE645B 

554-122 



|iPD6508D-t 

*1488 




1509-6 


Nitron 

NC6570 

999-84 

650 

Plessey 

SL650 

. 597-63 

6509 

Harris 

HM6509-9 

*1180 


Synerten , 

SY6532 

1509-4 



NC6570A 

999-95 




H 131 -16 

651 

Piessey 

SL651 

597 -60 

6540 

Synertek 

SY6540 

1509-19 

6571 

Motorola 

MCM6571 

1 139-10 


Signetics 

TCA650 

560 -81 




1i 131 -16 

6541 

Synertek 

SY6541 

1 509 -20 



MCM6571 A 

999-74 

6500 

MOS 

MCS6500 

H 146-16 


SGS 

TBA651 

554-41 

6545 

Motorola 

MC6545 

t] 139-10 


Nitron 

NC6571 

999 -85 



MCS6500SER1ES 

H 149-8 

65110 

MMI ’ 

65110 

H 149-6 

6550 

Motorola 

MCM6550 

558-162 



NC6571A 

999-86 



6500 

1522-1 

6512 

Intersil 

IM6512 

21 2 -1 00 

6551 

Harris 

HM6551 

*1175 

6572. 

Motorola 

MCM6572 

999-75 


Rockwell 

R6500 

1530 -2 



IM6512M 

212-101 




212-111 


Nitron 

NC6572 

999-87 


Synertek 

SY6500 

1531 -4 


MOS 

MCS6512 

1.508-146 



HM6551-2 

*1175 

6573 

Motorola 

MCM6573 

999 -76 

6501 

Harris 

HM6501 

*1174 


Rockwell 

R6512 

1508-155 




1014-70 



MCM6573A 

999-77 




212-110 


Synertek 

SY6512 

1508-164 



HM6551-5 

*1175 


Nitron 

NC6573 

999 -88 



HM6501-2 

*1174 

6513 

Rockwell 

R6513 

1508-156 



HM6551-9 

*1175 

6574 

Motorola 

MCM6574 

999-78 




.1014-69 


Synertek 

SY6513 

1508-165 




1014-32 


Nitron 

NC6574 

999 -89 



HM6501-5 

*1174 

6514 

Harris 

HM6514 

*1178 



HM6551A-2’ 

1013-41 

6575 

Motorola 

MCM6575 

999-79 



HM6501-9 

*1174 



HM6514-2 

*1178 



HM6551A-9 

*1175 


Nitron 

NC6575 

999-90 




1014-31 




1018-29 




1013-42 

6576 

Motorola 

-MCM6576 

999-80 



HM6501B-2 

*1174 



HM6514-5 

*1178 



HM6551B-2 

.1175 


Nitron 

NC6576 

999-91 




1013-90 




1018-28 




1013-92 

6577 

Motorola 

MCM6577 

999-81 



HM 650 IB-9 

*1174 



HM6514-9 

*1178 



HM6551B-9 

*1175 

6578 

Motorola 

MCM6578 

999-82 




1013-91. 


MOS 

MCS6514 

1508-147 




1013-93 

6579 

Motorola 

MCM6579 

999 -83 

6502 

MOS 

MCS6502 

1508-141 


Rockwell 

R6514 

1508-157 



HM6551C-2 

*1175 

6580 

Motorola 

MCM6580 

999-103 


Rockwell 

R6502 

1508-149 


Synertek 

S v 651 4 

1508 -166 




1013-50 


Nitron 

NC6580 * 

999-92 


Synertek 

SY6502 

1508-159 

6515 

MOS 

MCS6515 

1508 



HM6551C-9 

+1 -l 75 




999 -106 

6503 

MOS 

MCS6503 

1508-142 


Rockwell 

R6515 

1508-158 




1013-51 

6581 

Motorola 

MCM6531 

999-104 


Rockwell 

R6503 

1508-150 


Synertek 

SY651 5 

1508-167 


mtersi! 

IM65-51 

212-117 


Nitron 

NC6581 

999 -93 


Synertek 

SY6503 

1508-160 

6518 

Harris 

HM6518 

*1181 



IM6551 AC 

1013-56 




999-107 

6504 

Harris 

HM6504 

*1176 




212-142 



IM6551 AM 

1013-57 

6583 

Motorola 

MCM6583 

999-105 



HM6504-2 

.1176 



HM651S-2 

*118 I 



»M655 1 C 

i Cl 4 -9 1 


Nitron 

NC6563 

399 -94 




1019-27 




1017-44 



IM6551M 

212-113 




999-108 



HM6504-5 

.1176 



HM6518-5 

*1181 




1014-92 

6590 

Motorola 

MCM6590 

1023 -83 




1 0 1 y -26 



MMSilo-a 

*1.85 


r*a-”.s 

nWl6o52 

2:2-42 


Nitron 

NC-653G 

1023 -84 



HV6504-9 

*1176 




1017-18 

6560 

MMI 

L6560 - 

1011 -60 



NC6590A 

1023 -58 


MOS 

MCS6504 

1508-143 



HM6518A-2 

*1181 



6560 

1011-11 

6591 

Motorola 

MCM6591 

1000-75 


Rockwell 

R6504 

1508-151 




1016-44 


Motorola 

MCM6560 

1022-54 


Nitron 

NC6591 

1000-76 


Synertek 

SY6504 

1508-161 



HM5513A 3 

.1181 




1022-107 

36 

Rockwell 

A66XX 

1505-101 

6505 

MOS 

MCS6505 

1508-144 




1016-45 


Nitron 

NC6560 

1022 -55 

660 

Motorola 

MC660 

221 -106 


Rockwell 

R65C5 

15C8-152 



HM6513B‘2 

*1131 




1023-2 




U 108-8 


Syneim 

SY6505 

1508-162 




1016-103 



NC6560A 

1022-49 




H -108-10 

6506 

MOS 

MCS6506 

1508-145 



HM6518B-9 

*1181 




1022-106 




U 108-11 


Rockwell 

R6506 

1508-153 




1016-104 

5561 

Harris 

HM6561 

.1182 


Plessey 

SL660 

557-127 


Synertek 

SY6506 

1508-163 



HM6518C-2 

*1181 




212-113 


Signetics 

TCA660 

560-82 

6507 

Rockwell 

R6507 

1508-154 




1016-60 



HM6561-2 

*1182 


Telefcnken 

SAS660 

559-58 

6508 

AMI 

S6508 

*1046 



HM6518C-9 

*1181 




1014-68 




561 -127 




212-137 




■'O’e-e' 



HM6561-5 

*1182 

6600 

Harr.s 

H06600-2 

255-81 




1017-40 



HM6518D 

*1181 



HM6561-9 

1014-30 



HD6600-5 

255-82 



S6508-1 

*1046 




1017-57 



HM6561A-2 

*1182 


Telefunken 

SAS6600 

559-60 




1016-93 


inters 1 ' 

IM6518 

212-144 




1013-39 

.6604 

Motorola . 

MCM6604A 

1009-97 



S6508A 

.1046 




1017-42 



HM6561A-9 

*1182 



MCM6604A-2 

1009-18 




212-138 



IM6518-1 

1016-96 




1013-40 



MCM6604A-4 

1009-63 




1016-63 



IM6518A 

10-16-55 



HM6561B-2 

*1182 

6605 

Harris 

HD6605-2 

255 -83 




1017-9 



IM65 i&A-l 

1016-41 




1013-88 



HD6605-5 

255 -84 


Harris 

HM6508 

.1180 



IM65i8C 

1016-72 



HM6561B-9 

*1182 


Motorola 

MCM6605 

H 141 -14 




212-141 



IM6518M 

1016-73 




1013-89 




H 141 -15 



HM6508-2 

*1180 

652 

Plessey 

SL652 

596 -50 ■ 



HM6561C-2 

*1182 



MCM6605A 

1009-82 




1017-43 

6520 

MOS 

MCS6520 

1509-10 




1013-48 



- MCM6605A-1 

1008-72 



HM6508-5 

*1180 




1513-76 



HM6561C-9 

*1182 



MCM6605A-2 

1008-107 

! 


HM6508-9 

1017-17 


Rockwell 

R6520 

1509-12 




1013-49 

661 

Motorola 

MC661 

221 -107 



HM6508A-2 

*1180 


Synertek 

SY6520 

1509 -14 


intersi! 

IM6561 

212-119 


Plessey 

TAA661 

557-91 

! 

i 



1016-42 




1513-82 



IM6561M 

212-120 




561 -80 

i 


HM6508A-9 

.1180 

6522 

MOS 

MCS652? 

1509-11 


MMI 

L6561 

ion -64 

66 '0 

u ams 

HM6610 

212-41 

i 



1016 *43 




1 5 1 3 -7 ; 



656 1 

1 0 \ 1 * i 9 


TeieiAen 

SAS6610 

559 -61 

! 


HM6508B-2 

*1180 


Rockwsk 

R6522 

1509-13 


Motorola 

MCM6561 

10C0-70 

6611 

Harris 

HM6611 

*1184 

| 



lO'S-M) 1 


Synerte* 

SY6622 

’609 -’5 


Nit-on 

NC6561 

1000-72 




212-42 

i 


HM6508B-9 

*1180 




15.13-83 

6562 

Harris 

HM6562 

*1183 



HM6611-2 

*1184 

1 

I 



1016-102 

6523 

'(iters' - 

iV.6523 

£12-77 




212-114 




1004 -6 

i 


HM6508C 

*1180 




V * 41 -c 



HM6562-2 

.1183 

• 


HM6611-9 

*1184 

| 


HM6508C-2 

.1180 



IM6523C 

1 0" 2 -'14 




1014-67 




1004 -7 

i 



1016-58 



IM6523M 

1013-2 



HM5562-5 

, 1 162 



6611-5 

*1184 

| 


HM6508C-9 

*1180 

6524 

inters.: 

IM6524 

r *41 -10 




.1183 

6612 

Harris 

HM6612 

. 212-43 

i 



1016-59 

6525 

Motorola 

MC6525 

560 -1 S6 



HM6562-3 

*1183 

662 

Motorola 

MC662 

221 -71 

I 


HM6508D 

1017-55 

6526 

Moto'o’a 

MC6526 

560-197 




1014-29 


Plessey 

SL662 

557-128 


Intersil 

IM65C8 

212-143 

6527 

Motorola , 

MC6527 

560-198 



HM656ZA-2 

*1183 

663 

Motorola 

MC663 

221 -94 

i 



1017-41 

6530 

MMI 

L6530 

1 01 ? 4 oo 



1 

1013-37 




H 108-9 

i 



f 141 -10 



6530 

1 0t 2 -50 



HM6562A-9 

*1183 

664 

Motorola 

MC664 

221 -85 


Arranged alphanumerically from left to right. 
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Page-Line 
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Page-Line 
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Base 
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uevice 

Page-Line 

664 

Motorola 

MC664 

f 108-9 

677 

Motorola 

MC677 

221 -17 

6810 

Motorola 

MCM6810A 

1509-135 

686 

AMD 

686M 

256-27 


Pi 6556/ 

SL664 

557 -1 2S 

678 

Motorola 

UQ£7D 

221 22 



MCMS810A-1 

inio.fi 




549-8 

665 

Motorola 

MC665 

222 -55 

679 

Motorola 

MC679 

221 -64 



MCM6810M 

1509-136 


Motorola 

MC686 

222-36 


Plessey 

Sl665 

557-130 




221 -7? 

682 

Motorola 

MC682 

222*18 





6656 

RCA 

TA6656 

562-141 

6799 

Rockwell 

6799 

1505-45 


RTC 

MS682 

562-129 

6860 

AMI 

S6860 

599 -30 

666 

Motorola 

MC666 

222 -43 

68A00 

AMI 

S68A00 

*1548 

6820 

AMI 

S6820 

*1556 


Fairchild 

F6860 

1509 -67 

667 

Motorola 

MC667 

222 -29 




1509 -26 




1509-104 


Motorola 

MC6860 

349 -8 

6670 

Motorola 

MCM6670 

999-17 


Motorola 

MC68A00 

1509-32 




1513-75 




599 -31 

66700 

Motorola 

MCM66700 

999 -58 

68A10 

AMI 

S68A10 

*1552 


Fairchild 

F6820 

1509-107 




1509 -68 

6671 AO 

Motorola 

MCM6671 AO 

999 -61 




1509-131 


Mostek 

MK.6820 

1509-108 




H 106-1 

66710 

Motorola 

MCM66710 

999 -60 


Fairchild 

F68A10 

1509-134 


Motorola 

MC6820 

1509-109 




H 106-2 

66720 

Motorola 

MCM66720 

999-62 


Motorola 

MCM68A10 

1012-5 




1513-78 

6862 

Motorola 

MC6862 

1509-61 

6673A0 

Motorola 

'MCM6673A0 

999 -64 




1509-137 

6821 

. Motorola 

MC6821 

1509-110 

687 

AMD 

68? 

« 120-5 

66730 

Motorola 

MCM66730 

999 -63 

68A21 

AMI 

S68A21 

*1556 




1513-79 



687AL 

551 -22 

66740 

Motorola 

MCM66740 

999 -65 




1509-105 



MC6821M 

1509-111 



687AM 

551 -5 

66750 

Motorola 

MCM66750 

999 -66 


Motorola 

MC66A21 

1509-112 

6828 

Motorola 

*v‘C6S28 

1503 -38 



687L 

551 -23 

66760 

Motorola 

MCM66760 

999-67 




1513-80 




1513-49 



687M 

551 -6 

66770 

Motorola . 

MCM66770 

999-68 

68A30 

Motorola 

MCM68A30 

1509-145 

683 

Gi 

C/CF683 

556-18 


GI 

C/CF687 

556-21 

66780 

Motorola 

MCM66780 

999-69 

68A308 

Motorola 

MCM68A308 

1022 -51 



C683D 

556-17 



C687D 

556-22 

66790 

Motorola 

MCM66790 

999-70 




1509-147 


Motorola 

MC683 

222-1 

6870 

Motorola 

MC6870 

1509-52 

668 

Motorola 

MC668 

221 -130 

68A316 

Motorola 

MCM68A316 

1023-26 


RTC 

MS683 

562-130 

68708 

Motorola 

MCM68708 

1006 116 

66820 

Motorola 

M66820 

1 144-4 




1509-153 

6830 

Motorola 

MCM6830A 

1022 -74 




1509-124 

669 

Motorola 

MC669 

222-10 

68A332 

Motorola 

MCM68A332 

1023-108 




1509-144 



MCM68708L 

1007 -3 

6715300 

MMI 

67LS300 

256-123 

68A40 

Motorola 

MC68A40 

1509 -73 

6831 

AMI 

S6831 

*1062 

6871 

Motorola 

MC6871 

1509 -53 




332-59 

684448 

Motorola 

MC68A448 

1509-101 




*1560 

6875 

Motorola 

MC6875 

1509-54 

67LS301 

MMI 

67LS301 

256-155 

68A50 

AMI 

S68A50 

*1567 



' 

1023-60 




f 149-17 




332-27 




1509-86 




1509-150 

688 

Motorola 

MC688 

221 -96 

67LS304 

MMI 

67LS304 

256-179 


Motorola 

MC68A50 

1509-91 



S6831A 

*1062 




f 128-20 

67LS305 

MMI 

67LS305 

256-198 




1513-72 




*1560 

6880 

Motorola 

MC6880 

340-38 




342-5 

68A52 

Motorola 

MC68A52 

1509-78 




1023-34 




1509-116 

67LS376 

MMI 

67LS376 

238-35 

68A54 

Motorola 

MC68A54 

1509-96 



S6831B 

*1062 

6881 

Motorola 

MC6861. 

256-42 

67LS380 

MMI 

67LS380 

246-47 

68A708 

Motorola 

MCM68A708 

1509-125 




*1560 




1509 -49 

67S300 

MMI 

67S300 

256-138 



MCM68A708L 

1006-99 




1023-36 

6885 

Motorola 

MC6885 

. 1509-44 




' 332-61 

68B00 

AMI 

S68B00 

*1548 



S6831C 

*1062 

6886 

Motorola 

MC6886 

1509 -45 




336-33 




1509-27 




*1560 

6887 

Motorola 

MC6887 

1509-46 

67S301 

MMI 

67S301 

• 256-168 


Motorola 

MC68B00 

1509 -33 




1023 -38 

6888 

Motorola 

MC6888 

1509 -47 

V 



332-29 

68B10 

AMI 

S68B10 

*1552 

68316 

Motorola 

MCM68316 

1000-77 

6889 

Motorola 

MC6889 

256-65 




336-35 




1509-132 



MCM68316E 

1023 -62 




340-45 

67S304 

MMI 

67S304 

256-191 


Motorola 

MCM68B10 

1012-2 

6832 

Motorola 

MCM6832 

1023-65 




1509-117 

67S373 

MMI 

67S373 

* 460 




1509-138 



MC6S32 

1509-152 

689 

GI 

CF689 

556-23 




246-59 

68B21 

AMI 

S68B21 

*1556 

6834 

AMI 

S6834 

*1067 



C689D/HV 

556-24 

67S374 

MMI 

67S374 

* 460 




1509-106 




*1563 


Motorola 

MC689 

221 -14 

67S376 

MMI 

67S376 

* 460 


Motorola 

MC68B21 

1509-113 




1005-105 

690 

Motorola 

MC690 

221 -7 




238-45 




1513-81 




1509-122 

6si 

Motorola 

MC691 

222 -60 

67S378 

MMI 

67S378 

* 460 

68B30 

Motorola 

MCM68B30 

15Q9-146 




| 140-5 

693 

Motorola 

MC693 

221 -146 




238-47 

68B40 

Motorola 

MC68B40 

1509 -74 



S6834-1 

*1067 




222-71 

67S38C 

MMI 

67S380 

* 460 

68B448 

Motorola 

MC688448 

1509-102 




1005-109 




345 57 




246-61 

68B50 

AMI 

S68B50 

*1567 

684 

Motorola 

MC684 

221 -35 

696 

Motorola 

MC696 

222 -53 

67S382 

MMI 

67S382 

* 460 




1509 -87 

6840 

Fairchild 

F6840 

1509-70 

697 

Motorola 

MC697 

221 -8 




246-64 


Motorola 

MC68B50 

1509 -92 


Motorola 

MC6840 

1509-71 

699 

Motorola 

MC699 

22 1 -67 

670 

Motorola 

MC670 

221 -123 




1513-73 



MC6840-1 

1509-72 

7 

Gi 

HO/-1U24-4 

1 020 -64 


Tetefunken 

SAS670 

559 -59 

68B54 

Motorola 

MC68B54 

1509-97 

6842 

Motorola 

MPQ6842 

1509-56 



R07- 1024-8 

1020-28 




561 -128 

680 

Motorola 

MC680 

221 -6 

6843 

Motorola 

MC6843 

1509-65 



RO7-2048-4 

1021 -30 

6700 

Tetefunxen 

SAS6700 

559-62 


Plessey 

SL680 

612-139 

6844 

Motorola 

MC6844 

1509 -63 



RO7-2048-8 

1020-99 

67000 

MMI 

67000 

1521 -4 


RTC 

MS680 

562-127 

68448 

Fairchild 

F68448 

1509-99 


T eledyne C 

CAG7 

309-47 

6701 

MMI 

6701 

224-166 

6800 

AMI 

S6800 

*1538 


Motorola 

MC68448 

1509-100 



CAG7--10 

309 -48 




1508-75 




*1548 

6845 

Motorola 

MC6845 

1509 -58 

7S75 

National 

DM7S75 

*1285 




f. 149-7 




1509 -.25 

. 6846 . 

Fail child 

F6646 

1509-140 

70 

3urr-3rown 

DAC7C/CCD 


671 

Motorola 

MC671 

221 -124 




1514-4 


Motorola 

MC6846 

1509-141 



DAC70/COB 

324 -66 


Siemens 

TCA671 

547-147 




1 148-5 

685 

AMD 

685 

f 120-5 



DAC70/CSB 

324 -63 

6710 

Tetefunken 

SAS5710 

553-83 




t 148 6 




«r ion_g 



DAC70C/CCD 

324 -60 

67110 

MMI 

67110 

*1654 


Fairchild 

F6800 

1509-28 



685L 

549-6 



DAC70C/COB 

324 -67 




1508 -78 




1516-3 



685M 

549 7 



DAC70C/CSB 

30 4 




1513-36 


Hitachi 

M6800 

1509-29 


GI 

C/CF685 

556-20 

70C95 . 

Harris 

HD70C95 

204-142 

672 

Motorola 

MC672 

221 -131 


Motorola 

MC6800 

1509 -30 



C685D 

556-19 


National 

MM70C95 

.204-150 

673 

Motorola 

MC673 

221 -166 




H 141 -14 


Motorola 

MC685 

221 -27 

70C96 

National 

MM70C96 

205-35 




f 128-20 




H 144-5 

6850 

AMI 

S6850 

*1567 

70C97 

Harris 

HD70C97 

204-143 


Plessey 

TBA673 

612-128 




% 144-6 




349-4 


National 

MM70C97 

204-151 


Signetics 

TBA673 

612-130] 




1 149-14 




1509-85 

70C98 

National 

MM/0C98 

205-37 

674 

Motorola 

MC674 

221 -1671 




1 149-16 




1513-70 

700 

Beckman 

DD700 

325 -9 

67401 

MMI 

67401 

*1654 



MC6800M 

1509-31 


Fairchild 

F6850 

1509 -88 


ITT 

TCA700 

556-4 




1001-82 



M6800 

1523-3 


Motorola 

MC6850 

349-5 


Signetics 

TBA700 

554 -79 




1508-81 




1i 144-17 




1509 -89 

7000 

Gi 

UAF7000 

?j 1 i 1 -3 

6741 

RCA 

CA6741 

581 -14 




f 146-18 




1513-71 

7001 

Intersil 

IM7001-12 

1015-9? 

675 

Hybrid Sys. 

R675 

614-152 




I] 146*19 




f! 106-3 



IM7001-15 

1016 -14 



R675-3, 

614-175 




H 143-18 




H 149-19 



IM7001TS 

1 016-26 



R675-6 

614-176 

6802 

Fairchild 

F6802 

1509 -35 



MC6850M 

1509-90 



7001 

f 141 -7 


Motorola 

MC675 

222 -64 


Motorola 

MC6802 

1509 -36 

6852 

Motorola 

MC6852 / 

1 509 -76 




141 -b 

67558 

MMI 

67558 

*1652 

681 

Motorola 

MC681 

221 -13 




1513-68 


Motorola 

MCM7001 

1015-98 




223-190 


RTC 

MS681 

562-128 




f 144-4 


Nortec 

7001 

1015-99 




1508-84 

6810 

AMI 

S6610 

*1061 



MC6852M 

1509-77 


RCA 

MW7001 

1015-100 



67558-1 

*1652 




1012-7 

6854 

Fairchild 

F6854 

1509-94 

7003 

Intersil 

JM7003 

1018-69 



67558-2 

★1652 




1509-130 


Motorola 

MC6854 

1509-95 

7005 

iniersii 

IM7005-1 1 

1009-8 

676 

Motorola 

MC676 

221 -57 



86810-1 

*1061 

bbb 

AMD 

686 

f i20-5 




\ 009 -60 




’326-181 


Fairchild 

F6810 

1509-133 



686C 

256-26 



IM7C-05-13 

1009-92 




327-2 


Motorola 

MCM6810A 

1012-3 




549 -54 

7008 

Intersil 

7008-10 

1009-109 


f Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 
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7008 

Intersil 

7008-11 

1009-112 

7059 

Fujitsu 

MB7059 

1006-16 

7103 

Intersil 

ICL7103 

319-31 

7146 

Toshiba 

TA7146 

561 -116 

7010 

Nitron 

NC7010 

1001 -38 

706 

Fairchild 

p.A706 


554 -197 



ICL7103A 

319-32 

7147 

Toshiba 

TA7147 

562-19 




1001 -40 




f 

121 -4 



7103 

319-63 

7149 

Micro Power 

MPS7149 

596-88 

7017 

Fujitsu 

MB7017H 

1013-18 




<1 

122-6 



71 03 A 

319-65 

715 

AMD 

715 

581 -45 

702 

Fairchild 

uA702 

f 128-6 

7060 

Fujitsu 

MB7060 

1006-95 


Toshiba 

TA7103 

560-118 



71 5C 

584-PB 



/iA7G2A 

H 112-15 


Toshiba 

TA7060 


546-109 

7104 

Intersil - 

7104 ' 

318-111 


Faircnilo 

jiA?15 

11 113-1 



h A702C 

568 -43 

7061 

Toshiba 

TA7061 


546-110 


Micro Power 

MPS7104 

319-48 



MA715C 

568 -20‘ 




581 -51 

7063 

Toshiba 

TA7063 


555-144 

7105 

Intersil 

7105 

11 125-4 




584 -29 



juA702M 

568 -44 

7064 

IPI 

IPL7064 


613-78 

7106 

Intersil 

ICL7106 

319-16 



MA715M 

568-21 




575 -52 

7069 

Toshiba 

TA7069 


562-14 




H 123-7 




581 -44 


NEC America ^PC702 

568 -52 

707 

CMA 

FX707 


599-79 

7107 

intersil 

IGL7107 

319-17 

7150 

Panasonic 

ANTI 50 

555 -24 




581 -52 


Micro Tech 

707 


258-35 




f 129-7 


Toshiba 

TA7150 

560-120 


Plessey 

SL702C 

568-53 

7070 

Toshiba 

TA7070 


559-113 

7108 

Toshiba 

TA7108 

555-191 

7151 

Fairchild 

jiA7151 

* 617 




581 -53 

7071 

Fujitsu 

MB7071N 


1013-20 

711 

Fairchild 

|iA711 

51 128-6 




616-6 


Raytheon 

RC702 

568 -54 


Toshiba 

TA7071 


561 -112 



p.A71 1 C 

551 -55 



JJ.A7151PC 

* 617 




581 -54 

7072 

Fujitsu 

MB7072H 


1013-17 



juA71 1 M 

551 -28 



7151 

* 617 



RM702 

568 -55 



MB7072N 


1013-19 


National 

LM711 

551 -29 



7151PC 

* 617 




575-53 


Toshiba 

TA7072 


561 -1 1 3 


, 

LM711C 

552-2 


Panasonic 

AN7151 

555-25 


T! 

M A702M 

568-58 

7073 

Toshiba 

TA7073 


561 -114 


Raytheon 

RC711 

552 -3 


Toshiba 

TA7151 

560-163 




574-24 

7074 

Toshiba 

TA7074 


562-15 



RM711 

551 -30 

7152 

Toshiba 

TA7152 

, 561-156 




575 -54 

7076 

Toshiba 

TA7076 


562-16 

. 


RM711A 

650-52 

7154 

Toshiba 

TA7154 

557-193 



TL702C 

568 -57 

708 

Novonics 

FP708 


1512-28 

■ 

Signetics 

p.A71 1 

551 -31 

7155 

Micro Power 

MPS7155 

562-82 




586-27 

7081 

Toshiba 

TA7081 


546-111 



julA7HC 

552-4 

7156 

Toshiba 

TA7156 

557-194 



TL702M 

568-56 

7083 

Toshiba 

TA7083 


554-193 


Silicon G 

SG711 

551 -32 

7158. 

Toshiba 

TA7158 

613-187 




581 -55 

7084 

Toshiba 

TA7084 


546-112 



SG711C 

552 -5 

7159 

Toshiba 

TA7159 

557-195 

7027 

Intersil 

ICM7027 

213-104 

7085 

Toshiba 

TA7085 


610-53 


Tl 

juA71 1 C 

552-6 

716 

Gl 

C716 

556-83 


Toshiba 

TA7027 

546-108 

7086 

National 

DM7086 

f 

107-1 



p.A71 1 M 

551 -33 

7160 

National 

DM7160 

225 -44 

7028 

Intersil 

ICM7028 

556-138 

709 

Fairchild 

jiATCS 

H 

128-6 

7110 

G! 

ACF71 IOC 

598-154 

7161 

T oshiba 

TA7161 

560-121 


Toshiba 

TA7028 

557-125 



jiA709AM 


575 -39 


LSI Comp 

LS7110 

260-19 

7162 

Toshiba 

TA7162 . 

- 562-20 

703 

Fairchild 

jiA703 

f 121-1 



,uA709C 


584 -39 




315-49 

7166 

Toshiba 

TA7166 

561 -157 



juA703C 

546 -33 



P.A709M 


580-43 


Micro Net 

MN7110 

612-168 

7168 

Toshiba 

TA7168 

560-122 



/iA703M 

546 -34 


Harris 

HA-709 

11 

113-13 



MN7110H 

'612-169 

'7169 

Toshiba 

TA7169 

560-123 


Hybrid Sys. 

SH703 

615-47 


National 

LM709 


580-45 


Sanyo 

LC7110 

596-119 

717 

Gl 

C71 7 

556-84 


National 

LM703 

546-56 




1! 

115-4 

7111 

Micro Power 

MPS7111 

556-1 S3 



C717X 

556 -85 




f 118-8 



LM709A 


5^5-41 

7114 

jntprcil 

WJII 4 .H 

1 Qi~r - 1 1 0 

-717 n 

O' ■ 

ACE? 4 7QC 

598-136 




H 122-9 



LM709C 


584-41 



IM7114L-2 • 

1017-104 

7173 

Gl 

ACF7173C 

598-187 



LM703C 

546-57 


Raytheon 

RC709 


584 -42 



IM7114L-3 

1018-10 

7174 

Gi 

ACF7174C 

598-188 

7030 

IS; Como 

LS7030 

258-91 



RM709 


577-19 

7116 

Intersil 

7116-1 1 

1010-15 

7175 

Gl' 

ACF7175C 

599-189 

7031 

LSI Comp 

LS7031 

258 -85 



RM709A 


572 -22 

7117 

Toshiba 

TA7117 

558 -1 1 


Micro Power 

MPS7175 

562 -83 

7032 

G! 

ACF7032 

1! in -a 


S.g-oLw 

U.A / C3 


580 -47 

7120 

IfttfSii 

7120 

<1 1 25-4 


Toshiba 

TA7175 

5»2 -21 



ACF7032C 

612-23 



^lA709A 


575-43 


Micro Net 

MN7120 

317-113 

7178 

Gl 

ACF7176C 

598 -1 90 

! 7033 

Nitron 

NC7033 

1001 -6 



jiA709C 


584 -44 

, - 



612-170 

718 

Gi 

C7.18, . . 

.556 -86 , 

7035 

NT- on 

NC7035 

•\*i •} 



SAT 0a C 


5*34 -4-j 



MN ; ’» 2 OH 

3 1 1 - 1 ; 4 

7 i 00 

c. prague 

UDN-7180A 

326-81 

7038 

Intersil 

ICM7038 

556 -•'90 


T! 

jiA709AM 


575 -44 




612-171 

7181 

Sanyo 

LC7181 

556-114 



ICM7038A 

213-101 



fiA709C 


584 -.48 


Sanyo 

LC7120 

556-108 

7183 

Sprague 

UDN-7183 

fl 110-2 



ICM7038B 

213-102 



(iA709M 


580-49 


Toshiba 

TA7120 

555-145 



UDN-7183A 

326-82 



ICM7038D 

213-113 

7090 

National 

DM7090 


246-6 

7121 

National 

DM7121 

250-33 

7164 

Sprague 

UDN-7184 

H 110-2 



ICM7038E 

213-115 

7091 

National 

DM7091 


241 -191 

7122 

Toshiba 

TA7122 

555-146 



UDN-7184A 

326-83 

7039 

Intersil 

ICM7039G 

213-117 

7092 

G> 

ACF7092 

H 

111-8 

7123 

National 

DM7123 

248-7 


Toshiba 

TA7184 

609 -50 

7040 

Fairchild 

FCM7040 

554 -92 



ACF7092C 


612-24 


Sanyo 

LC7123 

556-109 

7186 

Sprague 

UDN-7186 

f 110-2 


LSI Como 

LS7040 

258 -60 


National 

DM7092 


240-199 

7124 

Toshiba 

TA7124 

•562-17 



UDN-7186A 

326-84 


Nitron 

NC7040 

1001 -10 

7093 

National 

DM7093 


225 -62 

7125 

Toshiba 

TA7125 

561 -121 

719 

Fairchild 

jiA719 

f 104-7 

7042 

Fujitsu 

MB7042 

218-57 




1i 

111-4 

7126 

T oshiba 

TA7126 

560-175 


Gl 

C71 9 

556-78 




1012-11 

7094 

National 

DM7094 


225 -93 

7128 

IPI 

IPL7128 

61 3 -80 

7190 

Sanyo 

LC7190 

556-115 

7045 

Intersil 

ICM7045 

258-106 

7095 

National 

DM70S5 


225-121 

7129 

Toshiba 

TA7129 

555-147 

7191 

Sanyo 

LC7191 

556-116 




£62-157 

7096 

G! 

ACF7096 

f! 

111-8 

7130 

Micro Net 

MN7130 

PMC .57 

72C19 

National 

MM72C19 

213-32 



ICM7045A 

258-109 


National 

DM70S6 


226-141 




615-74 

720 

Fairchild 

pA720 

554-28 


Toshiba 

TA7045 

545-63 

7097 

National 

DM7097 


225-122 


National 

DM7130 

225-55 




11 121-4 

7047 

Fujitsu 

MB7047 

218-50 

7096 

National 

DM7098 


226-143 


Toshiba 

TA7130 

561 -115 


Gl 

C720 

556-79 




1011 -109 

7099 

National 

DM7099 


242-187 

. 7131 

National 

DM7131 

225 -38 


Reticon 

RO720A 

613-53 


Intersil 

ICM7047 

562 -39 

71 

NEC Amer,ca 

pPC71 


550-14 

7133 

Toshiba 

TA7133 

597 -30 


Signetics 

TBA720A 

560-154 


Toshiba 

TA7047 

547-71 

71LS95 

Naronai 

DM71LS95 


225 -1 7 9 

7i36 

National 

DM7136 

225-41 


Tl 

TL720C 

552-19 

7049 

Intersil 

ICM7049 

556-191 

71LS96 

National 

DM7i LS96 


226-197 


Toshiba 

TA7136 

555-148 

7200 

Intersil 

ICM7200 

562-72 

7050 

EA 

EA7050 

326 -89 

71LS97 

National 

DM71 LS37 


225-181 

7138 

Micro Power 

MPS7138 

319-19 


National ' 

DM7200 

224 M 82 


Intersil 

ICM7050 

556-192 

71LS98 

National 

DM71LS98 


226-199 

7139 

Micro Power 

MPS7139 

596 -8? 


T oshiba 

TA7200 

554-194 


IPI 

IPL7050 

613-77 

710 

Fairchild 

uA7iO 

H 

128-6 

714 

Fairchild 

fiA714 

* 627 - 

7201 

intersii 

ICM7201 

613-154 

; 

Nitron 

NC7050 

1001 -21 



jjA710M 


549 -ie 




566 -67 


Toshiba 

TA7201 

555 -50 

I 

Toshiba 

TA7050 

559-112 


National 

LM710 


549 -20 




569-2'i 

7202 

Intersil 

ICM7202 

562 -73 

j 7051 

Fujitsu 

M67051 

1 003 -46 



LM710C 


550-13 



MA714A 1 

566 -54 


Toshiba 

TA7202 

555-51 

i 

Intersil 

ICM7051 

556-139 


Raytheon 

RC710 


550-15 




569 -7 

7203 

Intersil 

ICM7203 

562 -74 

1 

Nitron 

NC7051 

1001 -39 



RM710 


549 -25 



MA714AHM 

* 627 


Toshiba 

TA7203 

555-102 

1 

Toshiba 

TA7051 

561 -111 



RM710A 


549-5 



MA714C 

566-86 

7204 

Intersil 

ICM7204 

562 -75 

: "052 

EA 

p‘A7r»f.2 

~9C 


■ 

-A ? 1 . 0 


549 _ 2 ' 




-42 


7 oshiba 

TA7204 

-554 -.135 

1 

Fujitsu 

MB7052 

1003-100 



MA710C 


550-17 



(JtfUCH 

* 627 

7205 

Intersil . 

ICM7205 

258-103 

i 7053 

Fuiitsu 

M87053 

1004 -94 


Sincon G 

SG710 


549 -22 



A A7 1 4E 

666-68 




562-158 

! 

Nitron 

NC7053 

1001 -16 

■ 


SG710C 


550-16 




569-23 


Toshiba 

TA7205 

555-52 

! 

Toshiba 

TA7053 ' 

560 - t 16 


Ti 

jjA7i OM 


549-2 4 ■ 



fiATUEH 

* 627 

7206 

Inters;: 

i CM? 2 06 

598-193 

! 7054 

Fujitsu 

MB7054 

1006-22 



TL7’0C 


550-47 



jiA714HM 

* 627 

72Q1 7 

Intersil 

ICM7207 

213-107 

; 

Nitron 

NC~C54 

100 1 -29 



TL710M 


550 20 

7141, 

Inters,! 

IM7141 

1019-35 



ICM7207A 

213-120 

j 7055 

Fujitsu 

MB7055 

1 006 -96 

7100 

IP! 

IPL7100 


613-79 



(M7141-2 

1018-96 




H 104-16 

I 

Toshiba 

TA7055 

546-3 


is; Cotp 

LS7100 


326-1 



IM7141-3 

1019-1 1 

7208 

AMD 

ICM7208 

11 104-16 

1 



564 -9 


Micro Net 

MN7100 


612-166 



IM71 411*2 

1018-97 


interst! 

ICM7208 

258 -88 




555-153 



MN7100H 


612-167 


T osh!ba 

TA7141 

560-119 



7203 

207 -60 

! 7056 

Fujitsu 

MB7056 

1003 -46 


MOS 

MPS7100 


558 -28 

7142 

Toshiba 

T A 71 42 

554 -57 

7209 

intern 

ICM7209 

213-77 

! 7057 

Fuiitsu 

MB7057 

1003-93 

7101 

Intersil 

ICL7101 


319-30 

7145 

Micro Power 

MPS7145 

562-81 




343-17 

! 7058 

Fujitsu 

MB7058 

1004-88 

7102 

Toshiba 

TA7102 


560-H7 


Toshiba 

TA7145 

562-18 

721 

Fairchild 

P.A721 

554 -61 
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Base 




Base 




— — — i 

Base 




Base 




Number 

Source 

Device 

Page-Une 

Number 

Source 


Page-Line 

Number 

Source 

Device 

Page Lins 

Number 

Source 

Device 

Page-Line 

721 

■Siemens 

TAA721 

546-91 

7260 

Motorola 

MC7260 


224-136 

74C107 

National 

MM74C107 

209 -8 

74C903 

National 

WM74C903 

11 109-13 

7010 

jrtharajt 

!CM7?10 


7Pfi1 

FA 

FA7261 


556 -B2 

74C14 

Hams 

HD74C14 

2 1 5-1 17 

74CS04 

Harris 

HD74C904 

204-163 


National 

DM7210 

249-124 


Motorola 

MC7261 


224 -1 43 


National 

MM74C14 

215-127 




214-195 




5 iio-s 

7266 

Motorola 

MC7266 


248 -20 

. 74C1 50 

National 

MM 74 Cl 50 

213 20 


Nations! 

MM74C904 

0 Q 4 1 £5 

7211 

National 

DM7211 

249-125 

7267 

Motorola 

MC7267 


248 -30 

74C151 

Harris 

HD74C151 

213-22 




215-4 

7213 

Intersil 

ICM7213 

213-123 

727 

Fairchild 

/jA727C 


545-184 


National 

MM74Cl51 

213-24 




f 109-13 

7214 

intersii 

1CM7214 

562 -77 



fiA727M 


545-185 

74C154 

Harris 

HD74C154 

208-17 

74C905 

Harris 

HD74C905 

215-80 


National 

DM7214 

249 -54 

7270 

Intersil 

IM7270-1 1 

1008 -94 


National 

MM74C154 

208-19 


National 

MM74C905 

215-84 




f 111-4 



IM7270-12 

1009-44 

74C157 

Harris 

HD74C157 

212-177 

74C906 

Harris 

HD74C906 

204-130 

7215 

Intersil 

(CM7215 

562-159 



1M7270-14 

1009-101 


National 

MM74C157 

212-183 


National 

MM74C906 

204 -133 

7219 

National 

DM7219 

250-113 


Motorola 

MC7270 


252-81 

74C160 

Hams 

HD74C160 

206-80 

74C907 

Harris 

HD74C907 

204 -136 

722 

Siemens 

TAA722 

546-92 





1025-65 


National 

MM74C160 

206 -85 


Nationa: 

MM74C907 

204-138 

7220 

Intersil 

ICM7220 

562 -78 

7271 

Motorola 

MC7271 


252 -93 

74C161 

Harris 

HD74C161 

205-177 

74C908 

Harris 

HD74C908 

208 -94 


National 

DM7220 

255 -1 




1025-66 


1 National 

MM74C161 

205-183 


National 

MM74C908 

208 -96 

7221 

Intersii 

ICM7221 

562 -79 

7280 

intersii 

IM7280-11 

1008-105 

74C162 

Harris 

HD74C162 

206-97 




f 102-17 

7222 

Intersil 

ICM7222 

562 -80 



IM7280-12 


*009 -48 


National 

MM74C16P 

206-103 

740909 

Harris 

HD74C909 

215-65 

7223 

National 

DM7223 

233 -41 


Motorola 

MC7280 


229-62 

74C163 

Harris 

HD74C163 

205-194 




553-27 

723 

AMD 

723 

609-62 


National 

DM7280 


229-67 


National 

MM74C163 

206-3 


National 

MM74C909 

215-53 



723C 

609 -63 

7281 

Motorola 

MC7281 


227-77 

74C164 

Harris 

HD74C164 

214-81 




553 -29 


Faircnild 

jiA723 

1 133-7 


National 

DM7281 


227-83 


National 

MM74C164 

214-83 

74C910 

National 

MM/4C910 

*1358 

/ 


jiA723C 

609-64 

7288 

National 

DM7288 


231 -28 

74C165 

Harris 

HD74C165 

214-86 




212-89 



j±A723M 

609-65 

7290 

National 

DM7290 . 


229 -69 


National 

MM74C165 

214-88 




1011 -96 


Intersil 

723 

609 -67 

7291 

National 

DM7291 


227 -85 

74 Cl 73 

Harris 

HD74C173 

208-137 

74C911 

National 

MM74C911 

208 



723C 

609-68 

730 

Fairchild 

ft A730C 


545-45 


National 

MM74C173 

208-143 




325-3 


Lambda 

LAS723 

609-109 



fiA730M 


545 -46 

74C174 

Harris 

HD74C174 

208 -1 56 

74C912 

National 

MM74C912 

208 -77 



LAS723B 

610-25 


Signetics 

TCA730 


554-106 


National 

MM74C174 

'208-162 




325-6 


National 

LM723 

609-71 

7300 

Fairchild 

^A7300 


554-118 

74C175 

Harris 

HD74C1 75 

208-125 

74C91 3 

National 

MM74C913 

208-78 



LM723C 

609-72 


Gl 

ACF7300C 


598 -1 76 


National 

MM74C175 

208-130 




325-7 


Raytheon 

RC723 

609-77 

7301 

Gl 

ACF7301C 


598-177 

74C192 

Harris 

HD74C192 

206-157 

74C944 

Harris 

HD74C914 

215-119 1 


RM723 

609 -78 

7302 

Gl 

ACF7302C 


598-178 


National 

MM74C192 

206-167 


National 

MM74C914 

215-130 


RCA 

CA723 

609 i?5 

7305 

Fairchild 

p.A7305 


555-150 

74G103 

Harris 

HD74C1 93 

206 3 C . 

74C91E 

National 

MM74C91 5 

208 7 ■ 



CA723C 

609-76 

7310 

Gl 

ACF7310C 


598-171 


National 

MM74C193 

206-45 

74C918 

National 

MM74C918 

208-96 


Signetics 

M A723 

609-79 

7311 

Gl 

ACF7311C 


598-172 

74C,i95 

Harris 

HD74C4 95 

214-2 




1 102-17 i 


1 129-3 

7316 

EA 

EA7316 


556-182 


National 

MM74C195 

214-4 

74C920 

National 

MM74C920 

*1361 1 



jiA723C 

609-80 

7317 

EA 

EA7317 


556-183 

74C20 

Harris 

HD74C20 

209-100 




21 7 -1 221 



SA723C 

609 -81 

732 

Fairchild 

M A732 


557-146 


National 

MM74G20 

209-112 




1013-63 | 


Siiicon G 

SG723 

609 -83 




n 

121-3 

74C200 

Harris 

HD7 4C20C 

212 -76 

74CS21 

National 

MM74C921 

*1361 , 



SG723C 

609 -84 

7320 

Gl 

ACF7320C 


598-173 




1012-111 




212-124! 


Ti 

jiA723C 

609-88 

7323 

Gl ' 

ACF7323C 


598-159 


National 

MM74C200 

*1355 




1013-62 



tiA723M 

609-89 

733 

AMD 

733 


546-29 




212-80 

74C922 

Harris 

HD74C922 

329-14 

7230 

National 

DM7230 

232-49 



733C 


546-30 




1012-113 


National 

MM74C922 

329-16 




1 111-4 


Fairchild 

M A733C 


546-35 

74C22! 

Harris 

HD74C221 

213-48 




T 105-5 

724 

Fairchild 

|iA724 

| 132-3 



jrA733M 


546-36 


National 

MM74C221 

2 1 3 -60 

74C923 

Harris 

HD74CS23 

329-20 

7241 

Motorola 

MC7241 

244 -8- 


interred 

733C 


546-39 

7-4 COO 

Hams' 

M (174030 

?09 -78 


National 

MM74C923 

329-2? 

7242 

. Motorola 

MC7242 

244-173 



733M 


546-40 


National 

MM74C30 

209-84 

74C925 

Harris 

HD74C925 

207-32 

725 

AMD 

SSS725 

572-29 


National 

LM733 


546-58 

74C32 

Hams 

HD74C32 

210-147 


National 

MM74C925 

207 -36 



SSS725A 

566-53 



cM733L 


546-59 


National 

MM74C32 

2 1 C - 1 57 

74C926 

Harris 

HD74C926 

207 -34 




569-34 


Raytheon 

RC733 


546-77 

74C-373 

Natrona) 

MM74C3/3 

211 -1 16 


National 

MM74C926 

207 -56 



SSS725B 

571 -22 



RM733 


546 -78 

74C374 

National 

MM74C374 

208-169 

74C327 

Harris 

HD74C927 

207 -42 



SSS725E 

572-31 


Sianetics 

|iA733 


546 -99 

74C42 

Harris 

HD74C42 

207-128 


National 

MM74C927 

207 -44 



725 

572 * \ 9 



fiA733o 


546-100 


Nai-ona ! 

MM74C42 

207 1 36 

74C328 

Harris 

4 ^ooq- 

bA? 40 



725C 

576 -3 


Tl 

J.A733C 


546-106 

74048 

Harris v 

HD74C48 

. 207-1491 

National 

MM74C928 

207 -50 


Fairchild 

;iA725 

% 112 18 



P.A733M 


546-107 


National 

MM 74 C 48 

207-153 

74C929 

National 

MM74C929 

*1363 



MA725A 

566-69 

7330 

Fairchild 

nA7330 


554-29 

74C73 

Harris 

HD74C73 

209 -2 




212-148 



nA7?54M 

571 -15 

734 

Fairchild 

uA734C 


550 -21 


National 

MM74C73 

209-6 




1016-7' 



|*A725C 

576 -4 



jjA734M 


549-28 

74C74 

Harris 

HD74C74 

208 -1 02 

74C93 

Harris 

H074C93 

205-83 



pA725E 

566 -70 

■7363 

Gl 

ACF7363C 


598-160 


National • 

MM74C74 

208-110 


National 

MM74C93 

205 -9E 



U.A725M 

572-16 

7383 

G! 

ACF7383 


598 -161 

74C76 

Hams 

HD74C76 


74r*Q30 

National 

MM74C930 

*1363 


National 

LM725 

572-17 

739 

Fairchild 

M.A739 


555 1 57 


National 

MM74C76 

208 1 82 




212-150' 




f 116-9 





591 -30 

74C63 

Harris 

HD74C83 

'204 -8 




1016-74 



LMZ25A 

.73 





112-16 


National 

MM74CB3 

204-12 

/4C935 

National 

MM74C935 

319-26 




572 -30 




l ii 

i2l -4 

74C85 

Harns 

HD74C85 

204 -63 

74C936 

National 

MM74C336 

319-53 



1 M7950 

57fi -5 





122-5 


National 

MM74C85 

204 -67 

74C937 

Nationai 

MM74C937 

319-27 


NEC America u PC 725 

576-6 

7390 

Fairchild 

|iA73a0 


558 -61 

74C66 

Harris 

i-iD7dC86 

210-58 

74C938 

National 

MM74C938 

319-54 


PMI 

PM725 

♦ 849 

7391 

Fairchild 

A 7391 


558 -67 


National 

MM74C86 

210-73 

74C948 

National 

MM74C948 

317-109 




572-21 





613-160 

74C89 

Harris 

HD74C89 

2 12 -61 

74C949 

National 

MM74C949 

317-103 



PM725C 

576 -7 

74 

National 

MM74C 

1 i 

102-12 




1011 -76 

74C95 

Harris 

HD74C95 

214-9 



SSS725 

* 849 




Ti 

102-15 


National 

MM74C83 

*1352 


National 

MM74C95 

214-13 




566 -74 


Ti 

SN74S 

11 

108-7 




212-64 

74C350 

National 

MM74C950 

317-106 




571 -17 



TL074AM 


592-39 




1011 -78 

740472 

National 

DM74D472 

*1272 




T T16-14 



TL074BC 


592 -40 

74C90 

Harris 

HD74C90 

206 -72 

74H00 

Fairchild 

74HQ0 

241 -151 



SSS725A 

566 -58 

74CG0 

Harris 

HD74COO 


2G9-16C 


National 

MM74C90 

2DC-74 


ITT 

1TT74H00 

241 153 




563-33 


National 

MM74C00 


209 1 BO 

74 090 5 

Hams 

HD74C901 

206 -SO 

. 

Nsifpna* 

OM74HOO 

241 -I?? 



SSS7253 

566 -75 




f 

102-13 




214-178 


NFC Amonca 

cP974H00 

241 -158 




571 -21 

74C02 

Harris 

HD74C02 


211 -63 


Nat'onai 

MM74C901 

205 -52 


Raytheon 

74H00 

' 241-160 



CjCjQi-yozr 



National 

MM74C0? 


21 1 -78 




214-180 


Signetics 

74H00 

241 -184 




572-24 




If 

1 02-13 




1i 109-13 


T! 

SN74H00 

241 -166 



SSS725E 

566 -59 

74CG4 

Harris 

HD?4^04 


205 -3 

740302 

i (arris 

1 3 07 4 0302 

204-157 



74 uni 

240 -97 




571 -16 


National 

MM74C04 


205-17 




2i 4 -183 


ITT 

ITT74H01 

242-99 


Raytheon 

RC725 

576 -8 





1505 -3/ 




204 - 1 SO 


National 

Dm nO'r 

fAs. Cm 



RM725 

572-18 




f 

102-13 




214-185 


NtC America 

fiFB74H01 

242 - 1 04 

7250 

Motorola 

MC7250 

233-26 

/4C08 

Harris 

HD/4C08 


209 -53 




f 109-13 


Raytheon 

74H01 

242 -1 06' 

7251 

EA 

EA7251 

556 -81 


National 

MM74C08 


203 -63 

74 C 903 

Harris 

HD74CS03 

205 -55 


Signetics 

y^uni 

242-no 

7256 

irt 

IPL7256 

013-81 

74‘vl C 

Harris 

15074010 


2CS-13S 




2 * 4 189 


T! 

5M74HQ1 

0&2 -1 1 2 

726 

Fairchild 

M A726C 

615-127 


National 

MM74C10 


209-149 


National 

MM74C903 

205 -57 

74H03 

Raytheon 

74H03 

242-108 



(iA726M 

615-128 

74C107 

Harris 

HD74C10? 


209 -4 




214-191 

74HQ4 

Fairchild 

74H04 

226 -36 


U Indicates page number in Application Note Directo 1 "'/ 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

74H04 

ITT 

ITT74H04 

226 -39 

74H50 

National ' 

DM74H50 

244-38 

74LS02 

National 

DM74LS02 

245-155 

74LS114 

Fairchild 

74LS114 

235-128 


National 

DM74H04 

226-43 


Signetics 

74H50 

244-40 


NEC America (iPB74LS02 

245-156 


ITT 

ITT74LS114 

235-129 


NEC America fiPB74H04 

226 -44 


Tl 

SN74H50 

244-42 


Raytheon 

74LS02 

245-160 


Motorola 

SN74LS114 

235-131 


Raytheon 

74H04 

226-46 

74H51 

Fairchild 

74H51 

_ 243-138 


Signetics 

74LS02 

245-166 


National 

DM74LS114 

235-133 


Signetics 

74H04 

226-50 


ITT 

ITT74H51 

243-140 


Tl 

SN74LS02 

245-170 


Raytheon 

74LS114 

235-139 


71 

Shg/4HU4 

226-52 


National 

UMv4Hbl 

243-144 

74LS03 

Fairchild 

74LS03 

242-70 


Signetics 

74LS114 

235-141 

74H05 

Fairchild 

74H05 

226-112 


NEC America nPB74H5l 

243-145 


ITT 

ITT74LS03 

242-72 


Tl 

SN74LS1 14A 

235-143 


ITT 

ITT74H05 

226-114 


Signetics 

74H51 

243-147 


Motorola 

SN74LS03 

242 -74 

74LS12 

Fairchild 

74LS12 

241 -89 


National 

DM74H05 

226-118 


Tl 

SN74H51 

243-149 


National 

DM74LS03 

242 -78 


Natidnal 

DM74LS12 

241 -91 


Raytheon 

74H05 

226-120 

74H52 

Fairchild 

74H52 

242-194 


NEC America (iPB74LS03 

242 -79 


Raytheon 

74LS12 

241 -95 


Signetics 

74H05 

226-124 


National 

DM74H52 

242-198 


Raytheon 

74LS03 

242 -87 


Signetics 

74LS12 

241 -97 


Tl 

SN74H05 

226-126 


Signetics 

74H52 

242 -200 


Signetics 

74LS03 

242-91 


Tl 

SN74LS12 

241 -99 

74H08 

Fairchild 

74H08 

239-49 


Tl 

SN74H52 

243 -3 


Tl 

SN74LS03 

242-95 

74LS122 

National 

DM74LS122 

250-176 


National 

DM74H08 

239-53 

74H53 

Fairchild 

74H53 

243 -83 

74LS04 

Fairchild 

74LS04 

226-20 


NEC Amenca jiPB74LS122 

235-162 


Signetics 

74H08 

239-55 


ITT 

ITT74H53 

243 -85 


ITT 

ITT74LS04 

226-21 


Raytheon 

74LS122 

a 275 

74H09 

Fairchild 

74H09 

239-102 


National 

DM74H53 

243 -89 


Motorola 

SN74LS04 

226-23 




250-180 

74H10 

Fairchild 

74H10 

241 -47 


Signetics 

74H53 

243-91 


National 

DM74LS04 

226-25 


Tl 

SN74LS122 

250-182 


ITT 

ITT74H1 0 

241 -49 


Tl 

SN74H53 

243 -93 


NEC America yPB74LS04 

226-26 

74LS123 

AMD 

SN74LS123 

251 -64 


National 

DM74H10 

241 -53 

74H54 

Fairchild 

74H54 

243-50 


Raytheon 

74LS04 

226-30 


ITT 

ITT74LS123 

251 -65 


NEC America M PB74H10 

241 -54 


ITT ■ 

ITT74H54 

243-52 


Signetics 

74LS04 

226-32 


National 

DM74LS123 

251 -67 . 


Raytheon 

74H10 

241 -56 


National 

DM74H54 

243-54 


Tl 

SN74LS04 

226-34 


Raytheon 

74LS123 

* 275 


Signetics 

74H10 

241 -60 


Signetics 

74H54 

243-56 

74LS05 

Fairchild 

74LS05 

226-96 




251 -73 


Tl 

SN74H10 

241 -62 


Tl 

SN74K54 

243 -58 


ITT 

ITT74LS05 

226-97 


Tl 

SN74LS123 

251 -75 

74H101 

Fairchild 

74H101 

235 -8 

74H55 

Fairchild 

74H55 

243-196 


Motorola 

SN74LS05 

226-99 

74LS124 

Tl 

SN74LS124 

256-16 


Signetics 

74H101 

235-10 


National 

DM74H55 

243-198 


National 

DM74LS05 

226-101 




597 -70 


Tl 

SN74H1 01 

235-12 


Signetics 

74H55 

243-200 


NEC America jiPB74LS05 

226-102 

74LS125 

Fairchild 

74LS125 

225-76 

74H102 

Fairchild 

74H102 

234-187 


Tl 

SN74H55 

244 -2 


Raytheon 

74LS05 

226-106 


ITT 

ITT74LS125 

225-77 


Signetics 

74H102 

234-189 

74H60 

Fairchild 

74H60 

254 -69 


Signetics 

74LS05 

226-108 


National 

DM74LS125 - 

225-79 


Tl 

SN74H102 

234-191 


ITT 

ITT74H60 

254-71 


Tl 

SN74LS05 

226-110 


Raytheon 

74LS125 


74H103 

Fairchild 

74H103 

235-16 


National 

DM74H60 

254 -73 

74LS08 

Fairchild 

74LSQ8 

239 -33 


Signetics 

74LS125 



National 

DM74H103 

235-18 


Signetics 

74H60 

254-75 


ITT 

ITT74LS08 

239-34 


Tl 

SN74LS125A 

225-87 


Signetics 

74H103 

235 -20 


Tl 

SN74H60 - 

254 -77 


Motorola 

SN74LS08 

239 -36 

74LS126 

Fairchild 

74LS126 . 



Tl 

SN74H103 

235-22 

74H61 

Fairchild 

74H61 

254-80 


National 

DM74LS08 

239-38 


ITT 

ITT74LS126 

225-107 

74H106 

Fairchild 

74H106 

235-183 


Signetics 

74H61 

254-83 


NEC Amenca (rPB74LS0e 

239-39 


Motorola 

SN74LS126 

225-109 


National 

DM74H106 

235-185 


Tl 

SN74H61 

254-85 


Raytheon 

74LS08 

239-43 


National 


225-111 


Signetics 

74H106 

235-189 

74H62 

Fairchild 

74H62 

254-88 


Signetics 

74LS08 

239-45 


Raytheon 

74LS126 

225-115 


T! 

SN74H106 

235-191 


National 

DM74H62 

254 -90 


Tl 

SN74LS08 

239 -47 


Signetics 

74LS126 

225-117 

74H108 

Fairchild 

74H108 

235 -26 


Signetics 

74H62 

254 -92 

74LS09 

Fairchild 

74LS09 

239-87 


Tl 

SN74LS126A 

225-119 


National 

DM74H108 

235 -28 


Tl 

SN74H62 

254 -94 


ITT 

ITT74LS09 

239-88 

EZMD 

Fairchild 

74LS13 

255-127 


Signetics 

74H108 

235-32 

74H71 ' 

Fairchild 

74H71 

234-194 


National 

DM74LS09 

239-92 

. 

ITT 

ITT74LS13 

255-128 


Tl 

SN74H108 

235-34 


National 

DM74H71 

234-196 


Raytheon 

74LS09 

239-96 


Motorola 

SN74LS13 

255-129 

74H11 

Fairchild 

74H11 

238-144 


Signetics 

74H71 

235-2 


Signetics 

74LS09 

239-98 


National 

DM74LS13 

255-131 


fTT - 

'!TT7W!'t ' 

238-146 

.... • 

Tl 

SN74H71 

235-4 


Tl 

SN74LS09 

239-100 


Raytheon 

74LS13 

* 264 


National 

DM74H11 

238-150 

74H72 

Fairchild 

74H72 

234-150 

74LS10 

Fairchild 

74LS10 

241 -31 




255-136 


Raytheon 

74H11 

238-152 


ITT 

ITT74H72 

234-152 


ITT 

ITT74LS10 

241 -32 


Signetics 

74LS13 

255-138 


Signetics 

74H1T 

238-156 


National 

DM74H72 

234-156 


Motorola 

SN74LS10 

241 -34 


Tl 

SN74LS13 

255-140 


Tj 

SN74H11 

238-158 


Signetics 

74H72 

234-158 


National 

DM74LS10 

241 -36 

74LS132 

Fairchild 

74LS132 

255-157 

74H15 

Fairchild 

74H15 

238-189 


Tl 

SN74H72 

234-160 


NEC. Amenca fiPB74LSlO 

241 -37 


ITT 

ITT74LS132 

255-158 


Raytheon 

74H15 

238-191 

74H73 

Fairchild 

74H73 

236-65 


Raytheon 

74LS10 

241 -41 


National 

DM74LS132 

255-162 


T| 

SN74H15 

238-195 


ITT 

ITT74H73 

236-67 


Signetics 

74LS10 

241 -43 

' 

Raytheon 

74LS132 

a 264 

74H183 

Fairchild 

74H183 

223-117 


National 

DM74H73 

236-74 


Tl 

SN74LS10 

241 -45 




255-166 


Tl 

SIN74H183 

223-119 


Signetics 

74H73 

236-76 

74LS107 

Fairchild 

74LS107 

236-39 


Signetics 

74LS132 

255-167 




1 143-7 


Tl 

SN74H73 

236-78 


ITT 

ITT74LS1 07 

236-41 


Tl 

SN74LS132 

255-170 

74H20 

Fairchild 

74H20 

240-46 

74H74 

Fairchild 

74H74 

236-183 


National 

DM74LS107 

236-47 

74LS133 

Fairchild 

74LS133 

239-188 


ITT 

ITT74H20 

240-48 


ITT 

ITT74H74 

236-185 


Raytheon 

74LS107 

236-55 


ITT 

ITT74LS133 

239-189 


National 

DM74H20 

240-52 


National 

DM74H74 

236-189 


Signetics 

74LS107 

236-59 

74LS136 

Fairchild 

74LS136 

244-152 


NEC America jiPB74H20' 

240-53 


Raytheon 

74H74 

236-191 


Tl ■ 

SN74LS107A 

236-63 


ITT 

ITT74LS1 36 

244-153 


Raytheon 

74H20 

240-55 


Signetics 

74H74 

236-195 

74LS109 

Fairchild 

74LS109 

235-75 


Motorola 

SN74LS136 

244-155 


Signetics 

74H20 

240-59 


Tl 

SN74H74 

236-197 


ITT 

ITT74LS109A 

235 -76 


National 

DM74LS136 

244-157 


Tl 

SN74H20 

240-61 

74H76 

Fairchild 

74H76 

236-117 


Motorola 

SN74LS109 

235 -78 

. 

Raytheon 

74LS136 

244-161 

74H21 

Fairchild 

74H21 

238 -99 


National 

DM74H76 

236-119 


National 

DM74LS109 

235-80 


Signetics 

74LS136 

244-163 


ITT 

ITT74H21 

238-101 


Signetics 

74H76 

236-121 


NEC America (iPB74LSl09 

235-81 


Tl 

SN74LS136 

244-165 


National 

DM74H21 

238-105 


Tl 

SN74H76 

236-123 


Raytheon 

74LS109 

235-85 

74LS138 

AMD 

SN74LS138 

232-186 


Signetics 

74H21 

238-107 

74H78 

Fairchild 

74H78 

235-52 


Signetics 

74LS109 

235-87 


Fairchild 

74LS138 

232-190 

■ 

Tl 

SN74H21 

238-108 


National 

DM74H78 

235-54 


Tl 

SN74LS109A 

235 -89 


ITT 

ITT74LS138 

232-191 




238-109 


Tl 

SN74H78 

235-56 

74LS1 1 

Fairchild 

74LS11 

238-127 


Motorola 

SN74LS138 

232-193 

74H22 

Fairchild 

74H22 

240-173 

74H87 

Fairchild. 

74H87 

254-61 


ITT 

ITT74LS11 

238-128 


National 

DM74LS138 

232-195 


National 

DM74H22 

240-177 


Motorola 

MC74H87 

254-64 


Motorola 

SN74LS1 1 

238-130 




1511-15 


Raytheon 

74H22 

240-179 


Tl 

SN74H87 

254-66 


National 

DM74LS1 1 

238-133 


NEC America fiP874LSi38 

232-196 


Signetics 

74H22 

240-183 

74LS00 

Fairchild 

74LS00 

241 -134 


NEC America nPB74LSl1 

238-134 


Raytheon 

74LS138 

232-202 

■ 

Tl 

SN74H22 

240-185 


ITT 

ITT74LS00 

241 -135 


Raytheon 

74LS1 1 

238-138 


Signetics 

74LS138 

232-204 

74H30 

Fairchild 

74H30 

239-155 


Motorola 

SN74LS00 

.241 -138 


Signetics 

74LS11 

238-140 


Tl 

SN74LS138 

232-206 


ITT 

ITT74H30 

239-157 


National 

DM74LS00 

241 -140 


Tl 

SN74LS1 1 

238-142 




1511-17 


National 

DM74H30 

239-163 


NEC America 

fiPB74LS0O ' 

241 -141 

74LS112 

Fairchild 

74LS112 

235-158 

74LS139 

AMD 

SN74LS139 

232-142 


NEC America UPB74H30 

239-164 


Raytheon 

74LS00 

241 -145 


ITT 

ITT74LS112 

235-159 


Fairchild 

74LS139 

232-146 


Signetics 

74H30 

239-166 


Signetics 

74LS00 

241 -147 


National 

DM74LS112 

235-161 


ITT 

ITT74LS139 

232-147 


Tl 

SN74H30 

239-168 


Tl 

SN74LS00 

241 -149 


Raytheon 

74LS112 

235-166 


Motorola 

SN74LS139 

232-149 

74H40 

Fairchild 

74H40 

240-119 

74LS01 

Fairchild 

74LS01 

242-67 


Signetics 

74LS112 

235-168 


National 

DM74LS139 

232-151 


ITT 

ITT74H40 

240-121 


ITT 

ITT74LS01 

242-71 


Tl 

SN74LS1 12A 

235-170 


NEC America uPB74LSl39 

232-152 


National 

DM74H40 

240-127 


National 

DM74LS01 

242 -76 

74LS113 

Fairchild 

74LS113 

235 -97 


Raytheon 

74LS139 

232-158 


NEC America nPB74H40 

240-128 


Raytheon 

74LS01 

242-83 


ITT 

ITT74LS113 

235 -98 


Signetics 

74LS139 

232-160 


Raytheon 

74H40 

240-130 


Signetics 

74LS01 

242-89 


National 

DM74LS113 

235-100 


Tl 

SN74LS139 

232-162 


Signetics 

74H40 

240-134 


Tl 

SN74LS01 

242 -93 


NEC America jiPB74LS113 

235-101 

74LS14 

Fairchild 

74LS14 

255-191 


Tl 

SN74H40 

240-136 

74LS02 

Fairchild 

74LS02 

245-147 


Raytheon 

74LS113 

235-105 


ITT 

ITT74LS14 

255-192 

74H50 

Fairchild 

74H50 

244 -32 


ITT . 

ITT74LS02 

245-150 


Signetics 

74LS113 

235-107 


National 

DM74 LSI 4 

255-196 


ITT 

ITT74H50 

244 -34 


Motorola 

SN74LS02 

245-153 


Tl 

SN74LS113A 

235-109 


Raytheon 

74LS14 

a 264 
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Base 

Number 

Source 

Device 

Page-line 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page- Line 

8 sss 

Number 

Source 

Device 

Page-Line 

74L314 

Raytheon 

74LS14 

256-3 

?4lSl6i 

National 

DM.74LS161 

228 -30 

741-Si 75 

Tj 

SN74LS175 

237 -83 

74LS209 

Motorola 

SN74LS209 

239-90 


Signeties 

74LS14 

256-5 


NEC America uP874l316t 

228 -28 

74LS161 

AMD 

SN74LS181 

224 -46 

74LS21 

Fairchiid 

74LS21 

238-83 1 


Tl 

SN74LS14 

256-7 


Raytheon 

74LS161 

228 -36 


Fairchild 

74LS181 

224 -49 


1 IT 

111741821 

238-84 | 

7415U3 

Tl 

SN74LS143 

231 -73 


Signeties 

74LS161 

228-38 


Motorola 

SN74LST81 

224 -51 


Motorola 

SN74LS21 

238-86 | 

7ASI45 

Faircniid 

/4l-£> j 4d 

232-13 


Tl 

SN74LS16I A 

228-40 


Raytheon 

74LS181 

224-55 


National 

DM74LS21 

238-88 j 


Signeties 

74LS145 

232-14 

74LS162 

AMD 

SN74LS162 

229-198 


Signeties 

74LS181 

224 -59 


NEC America f.PB74LS2l 

238-69 j 


Tl 

SN74L.S145 

232-16 


Fairchild 

74LS162 

229-202 


Ti 

SN?4lS18i 

224 -61 


Raytheon 

74lS21 

238-93 1 

74LS147 

Tl 

SN741S147 

254-185 


ITT 

ITT74LS162A 

229-203 

74LS183 

Tl 

SN74LS183 

223-115 


Signeties 

74L&21 

238-95 

74LS : .48 

AMD 

SN74LS148 

. 254-167 


Motoroia 

SN74LS162 

229 -205 

74LS189 

National 

DM74LS189 

*1289 


Tl 

SN74LS21 

238-97 


Tl 

SN74LS148 

254-171 


National 

DM74LS162 

229-207 




1011 -57 

74lS214 

Ti 

SN74LS214 

1016-39 




1512-142 


Raytheon 

74L.S162 

230-7 

74LS19C 

AMD 

SN74LS190 

230-79 

74lS2'5 

T! 

SN74LS215 

1016-25 i 

74LS15 

Fairchiid 

74LS15 

236 -1 74i 

Signeties 

74LS162 

230-8 



74LS190 

230 -83 

74LS22 

Fairchiid 

74LS22 

240-1 58 


ITT 

ITT74LS15 

238-175 


Tl 

SN74LS162A 

230-10 


ITT 

irr?4isi90 

230-84 


ITT 

ITT74LS22 

240-159 


Motorola 

SN74LS1 5 

238-177 

7415163 

AMD 

SN74L3163 

227-156 


Motorola 

Si\74LSi 90 

230-86 


Motorola 

SN74LS22 

240-161 


National 

DM74LS1 5 

238-179 


Fa.rchiid 

74LS163 

227-160 


Nations- 

DM74LS190 

230-88 


National 

DM74LS22 

240-163 


Raytheon 

74LS16 

238-183 


ITT 

ITT741S163A 

227-161 


Raytheon 

74LS190 

230-94 


Raytheon 

74LS22 

240-167 


Signeties 

74LS15 

238-1851 

Motorola 

SN74LS163 

227-163 


Signeties 

74LS190 

230-96 


Signeties 

74LS22 

240-169 


Tl 

SN74LS15 

238-187 


National 

DM74LS163 

227-165 


Tl 

SN74LS190 

230-98 


Tl 

SN74LS22 

240-171 

74LS1 S' 

AMD 

SN74LS151 

249-199 


Raytheon 

74LS163 

227-171 

?4tSl91 

AMD 

SN74LS191 

228 -89 

74LS221 

ITT 

ITT74LS221 

250-195 


Fairchild 

74LS151 

243 -203 


Signeties 

7 cico 

°27 1 7° 


Fairchild ' 

74LS191 

229 -93 


National 

DM74LS221 

250-197 


ITT 

ITT74LS1 51 

250-2 


Tl 

SN74LS163A 

227-175 


ITT 

ITT74LS191 

228-94 


Raytheon 

74LS221 

* 275 


Motorola 

SN74LS151 

250 -4 

74LS164 

AMD 

SN74LS164 

253 -53 


Motorola 

SN74LS191 

228-96 

N 



251 -5 


National 

DM74LS 1 51 

250-6 


Fairchild 

74LS164 

253-58 


National 

DM74LS191 

228 -98 


Signet.cs 

74LS221 

251 -7 


NEC America 


250-7 




1027 -67 


Raytheon 

74LS191 

228-104 


Tl , 

SN74LS221 

251 -9 




250-61 


ITT 

ITT74LS164 

253-54 


Signeties 

74LS191 

228-106 

74LS240 

AMD 

SN74LS240 

256-1161 


Raytheon 

74LS151 

250-13 




1027 -66 


Ti 

SN74LS191 

228 -1 08 




332 -48 j 


Signeties 

74LS151 

250-15 


Motorola 

SN74LS164 

253 -60 

74LS192 

AMD 

SN74LS192 

230-136 


Fairchild 

74LS240 

256-118] 


Tl 

SN74LS'51 

250.-17 



74LS164 

■ 1027-70 


Fairchild 

74LS192 

23C -1 40 




332-52 1 

74LS152 

Fairchild 

74LS152 

249-137 


National 

DM74LS164 

253 -62 


ITT 

ITT74LS192 

230-141 


ITT 

ITT74LS240 

256-1 19j 


Motorola 

SN74L.S 1 52 

249-139 




1027-72 


Motorola 

SN74LS192 

230-143 




332-53 ! 


Raytheon 

•74, SI 5 ? 

249-143 


NEC, America 

uP874LSi64 

253 -63 


National 

DM74.S192 

230-145 


MMi 

74LS240 

256-- 21 1 

’ 74LS153 

AMD 

SN74LS153 

249-22 




1027 -73 


NEC America 

fiP874i.Si.92 

230-146 




332-55 


Fairchild 

74LS153 

249-26 


Raytheon 

74LS164 

* 272 


Raytheon 

74LS192 

230-152 


Raytheon 

74LS240 

* 279 


ITT 

ITT74LS153 

249-27 




253 -67 


Signeties 

74LS192 ’ 

230-154 




256-127 


Motorola 

SN74LS153 

249 -29 




1027-77 


Tj 

-SN74LS192 

230-156 




333 -2 


National 

DM74LS153 

249-31 


Signeties 

74LS164 

253 -70 

741S193 

AMD 

SN741S193 

228 -147* 




336-40 


NEC America 

f£874L$t53 

249-32 




1027 -81 


Fairchild 

741 Si 93 

228-151 


Sionencs 

74LS240 

256-128 


Raytheon 

74LS153 

249-38 


T! 

SN741S164 

253 -72 


ITT 

ITT74LS193 

228-152 




333-5 


Signeties 

74LS133 

249 '40 




1027-85 


Motorola 

SN74LS-193 

228-154 


Ti 

SN74lS240 

256-130 


T! 

SN74LS153 

249-42 

?<„S’65 

FairchTd 

74LS165 

253 -7 


National 

DM74LS193 

228-156 




333-7 

74LSI54 

National 

DM74LS154 

233 -80 


Ti 

SN741S165 

253-9 


NEC America 

jiPB74LS193 

228-157 

74LS241 

AMD 

SN74LS241 

256-148 


Signeties 

74 LSI 54 

233-82 

74lS166 

Tl 

SN74LS166 

253 -26 


Raytheon 

74 LSI 93 ' 

228-163 




332-16 

?4lSl56 

Fanc-iiD 

74LS155 

232 -80 

74LS166 

AMD 

SN74LSI68 

230 -171 


Signeties 

74LS193 

228-165 


Fairchild 

74LS241 

256-150 



* ■ 

232 -8 1 


Fairchiid 

74LS168 

230-174 


Tl 

SN74LS193 

' 228-167 




332-20 


Iw ii 

$ 74lS 1 55 

232 -83 


National • 

DM74LS168 

230-176 

74LS-S4 

AMD 

SN74LS194.A 

252-7 


nr 

1TT74LS241 

256-15' 



1' M 74 _.S ** 55 

232 -65 


Ti 

Sn?4lSi68 

230-1 78 


Falrchiia 

74LS194 

252-1 1 




332-21 


K ~_ .. ''"►•'Ct! 

..■■■'•Vi 3l6r 

232-86 

RS’69 

AMD 

SN74LS16S 

228-173 




1025-1 14 


MMI 

74LS241 

256-153 


t»0.r 

?4|_515o 

232 -SO 


Fa.rc.hild 

74LS169 

228-176 


ITT 

! TT 7^.S 4 84A 

252 12 




32 


Signet c. 

74LS 

232 -91 


National 

DM74LS169 

228-178 


Motorola 

SN74LS 1 94 

262-14 


Raytheon 

74LS241 

* 279 


Tl 

SN’i.StSf, 

232 -93 


Ti 

SN74LS169A 

228-180 


NEC America 

u £h 8?4tS 1 94 

252-15 




256-169 

74jF_Slt.fi 

P:-.r; ; K‘r 

7 A !_ 5“ * ^ 1 ^ 

232-1 17 

741 5170 

AMO 

SN741 Si 70 

247-47 


Raytheon 

74LS194A 

252-21 




332-35 1 


iTT 

IXTTdi $1 56 

232-1 18 




1010 -57 


Signeties 

74L31 94 A 

252 -22 




336-41 I 


' Motorola 

SN74LS156 

232-120 


Fairchid 

74LS170 

247-51 


Ti 

SN74LS194A 

252 -24 


Signeties 

74LS241 

256-1601 


National 

DM74LS156 

232-122 




1010-61 

74.S19E 

AMD 

3N74LS195A 

251 -1 '9 




332-38 l 


Raytheon 

74LS156 

232-126 


ITT 

ITT74LS170 

247-52 


Fairchild 

74LS195 

251 -123 


Tl 

SN74LS241 

256-1621 


Signeties 

74LS1 56 

232-127 




1010-64 




1025-116 




332-40 I 


Tl 

SN74LS156 

232-129 


Motorola 

SN741S170 

247-54 


ITT 

ITT74LSI95A 

251 -124 

7A.S242 

ITT 

ITT74LS242 

256-45 1 

741S157 

AMD 

SN74LS157 

247-163 




1010-66 


Motorola 

-SN74LS195 

251 -126 




340-5? | 


Fairchild 

74LS157 

247-167 


National 

DM741S170 

247-56 


NEC America uP8?4LSiS5 

251 -127 


Raytheon 

74LS242 

* 282 j 

. 

iTT 

1117413157 

247-166 




1010-70 


Raytheon 

74LS 1 36 

1026-21 




256 -48 ] 


Motorola 

SN74LS157 

247-170 


Raytheon 

74lS1 70 

247 -60 



74LS195A 

251 -133 




340-55 J 


National 

DM74LS15 7 

247 172 




1010-54 


Si n net?cs 

74LS195A 

251-135 


Signeties 

74LS242 

256-51 


NEC America jiP974LSl57 

247-173 


Signeties 

74LS170 

247 -66 


Tl 

SN741S195A 

251 -138 




340 -58 


Raytheon 

74LS157 

247-179 




1010-74 

74LS1SF 


74LS198 

229-94 


Ti 

SN74LS242 

256-54 


Signeties 

74LS.157 

247 -181 


Ti 

SN74LSI70 

247 -68 


ITT 

ITT74i.Si36 

229-95 




340-60 { 


Tj 

SN74LS157 

247-183 




1010-78 


Motorola 

SN74LS196 

229-97 

74LS243 

AMD 

SN74LS243 

340-51 1 

? 4uS'i5 / 

AMD 

SN74LS158 

248 -47 

74LS173 

Fairchild 

74LS173 

237 -30 


National 

DM74LS196 

229 -99 


ITT- 

ITT74LS243 

256-46 ! 


Fairchild 

74LS158 

248-51 


National 

DM74LS173 

237-32 


Raytheon 

74LS196 

229-103 




340-53 | 


ITT 

|TT?4LSl 56 

248-52 


Signeties 

74LS173 

737 -34 


Signeties 

74I..S196 

229-104 


Raytheon 

74LS243 

* 282 ! 


Motorola 

SN74LS158 

248 -54 


Tl 

SN74LS173 

237 -36 


Ti 

SN74LS196 

229-106 




256-50 1 


National ■ 

DM74LS158 

248 -56 

74LS1 74 

AMD 

SN74LS174 

237-186 

74i. Sign 

Fairchild 

7413197 

227-108 




340-57 j 


Raytheon ' 

74LS 1 68 

?4fi -62 


Fa' r chiid 

74 i. Si 74 

237-190 


ITT 

i'~ '4; Si 97 

227-109 


Sianetics 

74LS243 

256-5? I 


Siam lios 

74LS153 

248 -64 


ITT 

ITT74LS174 

237-191 


Motorola 

SN74LS-57 

227-111 




340-59 i 


Tl 

SN74LS1 58 

248 -66 


Motorola 

SN74I.S174 

237-192 


National 

DM 74 LSI 97 

227 -113 


Tl 

SN74LS243 

256-56 1 

74LS'.6ii 

AMD 

SN74LS160 

229-149 


National 

DM74LS1 74 

237-194 


Raytheon 

74 i. Si 97 

227-117 




340-61 


Fa.rchiid 

74LS160 

229 -153 


Haytneon 

74 LSI 74 

23/ -200 


S'QP.9t:C$ 

r4i.Sl9/ 

d'd! 

/4LS24A 

AMD 

SN74LS244 

266 


ITT 

ITT74LS16GA' 

229-154 


Signeties 

74 LSI 74 

238 -2 


Tl 

SN74LS197 

227-120 


ITT 

ITT74lS244 

256-175] 


Motorola 1 

SN741S160 

229-156 


Tl 

SN74I.S174 

238-4 

74LS20 

FanChiid 

74LS20 

240 -30 


MMi 

74LS244 

256-1771 


National 

DM74LS180 

229 -’58 

74LS175 

AMD 

SN74LS175 

237-61 


ITT 

!TT74lS?0 

240-31 


Raytheon 

74LS244 

* 279 i 


Raytheon 

741.0100 



f sirchild 

74LS175 

237 SE 


Motorola 

S^71LS°° 

OAr\ 




.lOl 


Signeties 

74LS1 GO 

22S -1 65 


ITT 

tTT7-3LSi 75 

237 -66 


National 

DM74LS20 

240 -35 


Signeties 

74LS244 

256-182! 


T! 

iN7 4l£> 1 Xt’j A. 

220 - 1 67 


Motorola 

SN74LS175 

237 70 


NEC America 

y P0?4LScO 

240 -36 


T| 

SN74LS244 

256-184 

74LSI6' 

AMD 

SN74LS161 

228 -20 


National 

DM7dl_Sl?5 

237 *72 


Raytheon 

74LS20 

240-40 




332-44 ! 


Fairchild 

74! S 16 I 

p?n -74 


NEC America 

bP874LS175 

237-73 


SiqnetiCS 

74LS2C 

240 -42 

74LS245 

MMI 

74LS245 

256-1961 


ITT 

tTT74LS1fi1A 

228-25 


Raytheon 

74LS175 

237 -79 


Ti 

SN74LS20 

240-44 




342 -4 j 


Motorola 

SN74LSI61 

228 -27 


Signeties 

74LS175 

237 -81 

74LS201 

Tl 

SN74LS201 

1012-71 


Ti 

SN74LS245 

256 -200; 


1i Indicates page number tn Application Note Directory. 

★ Indicates additional data is provided on the page noted 
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Base 

Number Source 


Page-Line 


Base 

Number Source 


Page-Line 


Base 

Number Source 


Page-Line 


Base 


Number 

Source 

Device 

Page-Une 

74LS245 

Tl 

SN74LS245 

342-6 

74LS247 

National 

DM74LS247 

325-125 


Tl. 

SN74LS247 

325-140 

74LS243 

National 

DM74LS248 

325-58 


Ti 

SN74LS248 

325-74 

74LS249 

National 

DM74LS249 

325-86 


- Tl 

SN74LS249 

325-96 

74LS251 

AMD 

SN74LS251 

.250-53 


Fairchild 

74LS251 

250-57 


ITT 

ITT74LS251 

250-58 


Motorola 

SN74LS251 

250-60 


NEC America fiPB74LS251 

1512-135 


Raytheon 

74LS251 

250-67 


Signetics 

74LS251 

250-71 


Tl 

SN74LS251 

250-73 




1512-137 

74LS253 

AMD 

SN74LS253 

249-60 


Fairchild 

74LS253 

249-64 


ITT 

ITT74LS253 

249-65 


Motorola 

SN74LS253 

249-67 


National 

DM74LS253 

249-70 


NEC Amenca fiPB74LS253 

249-71 


Raytheon 

74LS253 

249-77 


Signetics 

74LS253 

249-79 


Tl 

SN74LS253 

249-81 

74LS255 

Raytheon 

74LS255 

232-137 

74LS256 

Fairchild 

74LS256 

246-33 

74LS257 

AMD 

SN74LS257 

248-116 


Fairchild 

74LS257 

248-120 


ITT 

ITT74LS257 

248-121 


Motorola 

SN74LS257 

248-123 


National 

DM74LS257 

248-125 


Raytheon 

74LS257 

248-132 


Signetics 

74LS257 

248-134 


Tl 

SN74LS257 

248-137 

74LS258 

AMD 

SN74LS258 

248-83 


Fairchild 

74LS258 

248 -87 


ITT 

ITT74LS258 

248 -88 


Motorola 

SN74LS258 

248-90 


National 

DM74LS258 

248-92 


NEC America |iPB74LS258 

248-93 


Raytheon 

74LS25R 

249-99 


Signetics 

74LS258 

248-100 


Tl 

SN74LS258 

248-102 

74LS259 

Fairchild 

74LS259 

246-25 


ITT 

ITT74LS259 

246-26 


Motorola 

SN74LS259 

246-28 


Tl 

SN74LS259 

246-30 




1512-163 

74LS26 

Fairchild 

74LS26 

242-175 


National 

DM74 LS26 

242-177 


Raytheon 

74LS26 

242-181 


Signetics 

74LS26 

242-183 


Tl 

SN74LS26 

242-185 

74LS260 

Fairchild 

74LS260 

245-76 


Signetics 

74LS260A 

245-78 

74LS261 

ITT 

ITT74LS261 

223-134 


Raytheon 

74LS261 

* 284 




223-139 


Signetics 

74LS261 

223-141 


Tl 

SN74LS261 

223-143 

74LS266 

Fairchild 

74LS266 

244-182 


ITT 

ITT74LS266 

244-183 


Motorola 

SN74LS266 

244-185 


National 

DM74LS266 

244-187 


Raytheon 

74LS266 

244-191 


Signetics 

74LS266 

244-193 


Tl 

SN74LS266 

244-195 

74LS27 

Fairchild 

74LS27 

245-102 


ITT 

ITT74LS27 

245-103 


Motorola 

SN74LS27 

245-105 


National 

DM74LS27 

245-107 


NEC America jiP874lS27 

245-108 


Raytheon 

74LS27 

245-112 


Signetics 

74LS27 

245-114 


Tl 

SN74LS27 

245-116 

74LS273 

AMD 

SN74LS273 

238 -21 


ITT 

ITT741S273 

238-22 


Signetics 

74LS273 

238 -.23 


Tl 

SN74LS273 

238-25 

74LS275 

Tl 

SN74LS275 

224 -5 

74LS278 

Tl 

SN74LS278 

254-141 

74LS279 

Fairchild 

74LS279 

246-175 


ITT 

ITT74LS279 

246-176 


Motorola 

SN74LS279 

246-178 


National 

DM74LS279 

246-180 


74LS279 

NEC America |iPB74LS279 

246-181 


Raytheon 

74LS279 

246-185 


Signetics 

74LS279 

246-187 


Tl 

SN74LS279 

246-189 

74LS28 

Fairchild 

74LS28 

245-149 


ITT 

ITT74LS28 

245-151 


Raytheon 

74LS28 

245-164 


Signetics 

74LS28 

245-168 


Tl 

SN74LS28 

245-172 

74LS280 

Fairchild 

74LS280 

255-31 


Tl 

SN74LS280 

255-33 

74LS281 

AMD 

SN74LS281 

224-130 

74LS283 

Fairchild 

74LS283 

223 -61 


ITT 

ITT74LS283 

223-63 


Motorola 

SN74LS283 

223 -67 


National 

DM74LS283 

223 -72 


Raytheon 

74LS283 

223 -80 


Signetics 

74LS283 

223 -82 


Tl 

SN74LS283 

223-86 

74LS289 

National 

DM74LS289 

1011-63 

74LS290 

Fairchild 

74LS290 

229-34 


ITT 

ITT74LS290 

229 -36 


Motorola 

SN74LS290 

229-40 


Signetics 

74LS290 

229-50 


Tl 

SN74LS290 

229 -54 

74LS293 

Fairchild 

74LS293 

227 -38 


ITT 

ITT74LS293 

227-40 


Motorola 

SN74LS293 . 

227 -44 


Signetics 

74LS293 

227 -52 


Tl 

SN74LS293 

227-56 

74LS295 

Fairchild 

74LS295 

252-37 

1025-118 


Motorola 

SN74LS295 

252 -39 


National 

DM74LS295A 

1025-70 


NEC America |iPB74tS295 

252-40 


Raytheon 

74LS295A 

252-44 


Signetics 

74LS295 

252-45 


Tl 

SN74LS295B 

252 -47 

74LS298 

Fairchild 

74LS298 

237-136 

248-179 


Motorola 

SN74LS298 

237-138 

248-18+ 


Raytheon 

74LS298 

237-142 

248-185 


Signetics 

74LS298 . 

237-143 

248-186 


Tl 

SN74LS298 

237-145 

248-188 

74LS299 

AMD 

SN74LS299 

252-169 


ITT 

ITT74LS299 

252-172 


Raytheon 

74LS299 

252-181 


Tl 

SN74LS299 

252-183 

74LS30 

Fairchild 

74LS30 

239-13!? 


ITT 

ITT74LS30 

239-140 


Motorola 

SN74LS30 

239-142 


National 

DM74LS30 

239-144 


NEC America >PB74LS30 

239-145 


Raytheon 

74LS30 

239-149 


Signetics 

74LS30 

239:151 


Tl 

SN74LS30 

239-153 

74LS314 

Tl 

SN74LS314 

1016-38 

74LS315 

Tl 

SN74LS315 

1016-23 

74LS32 

Fairchild 

74LS32 

245-20 


ITT. 

ITT74LS32 

245-21 : 


Motorola 

SN74LS32 

245-23 


National 

DM74LS32 

245 -25 


NEC America ^PB74LS32 

245-26 


Raytheon 

74LS32 

245-30 


Signetics 

74LS32 

245-32 


Tl 

SN74LS32 

' 245-34 

74LS320 

Tl 

SN74LS320 

256-12 

597-15 

74LS322 

AMD 

SN74LS322 

223-174 

253-105 


Tl 

SN74LS322 

223-178 

253-109 

74LS323 

AMD 

SN74LS323 

252-171 


ITT 

ITT74LS323 

252-173 


Tl 

SN74LS323 

252-185 

74LS324 

Tl 

SN74LS324 

256-10 

597-17 

74LS325 

Tl 

SN74LS325 

256-18 

597 -73 

74LS326 

Tl 

SN74LS326 

256-20 
597 -75 

74LS327 

Tl 

SN74LS327 

256-22 


74LS327 

Ti 

SN74LS327 


597 -77 

74LS33 

Fairchild 

74LS33 


245-187 


Raytheon 

74LS33 ' 


245-191 


Signetics 

74LS33 


245-193 


Ti 

SN74LS33 


245-195 

74LS347 

Tl 

SN74LS347 


325-142 

74LS348 

Tl 

SN74LS348 


254-173 

1512-145 

74LS352 

Fairchild 

74LS352 


249 -91 


National 

DM74LS352 


249 -93 


Tl 

SN74LS352 


249-95 

74LS353 

Fairchild 

74LS353 


249 -98 


National 

DM74LS353 


249-100 


Tl 

SN74LS353 


249-102 

74LS362 

Tl 

SN74LS362 

1512-130 

74LS363 

Tl 

SN74LS363 


246-53 

741S364 

Tl 

SN74LS364 


238 -37 

74LS365 

Fairchild 

74LS365 


225-141 


ITT 

ITT74LS365 


225-144 


Motorola 

SN74LS365 


225-147 


National 

DM74LS365 


225-151 


NEC Amenca 

fiP874LS365 


225-154 


Raytheon 

74LS365 

* 

286 

225-159 


Signetics 

74LS365 


225-165 


Tl 

SN74LS365A 


225-169 

741S366 

Fairchild 

74LS366 


226-160 


Motorola 

SN74LS366 


226-165 


National 

DM74LS366 


226-169 


NEC America 

fiPB74LS366 


226-172 


Raytheon 

74LS366 

if 

286 

226-177 


Signetics 

74LS366 


226-183 


Tl 

SN74LS366A 


226-187 

74LS36? 

Fairchild 

74LS367 


225-143 


ITT • 

ITT74LS367 


225-145 


Motorola 

SN74LS367 


225-149 


National 

DM74LS367 


225-153 


NEC America uPB74LS367 


225-155 


Raytheon 

74LS367 

* 

286 

225-163 


Signetics 

74L9387 - 


225-187 


Tl 

SN74LS367A 


225-171 

74LS368 

Fairchild 

74LS368 


226-162 


ITT 

ITT74LS368 


226-163 


Motorola 

SN74LS368 


226-167 


National 

DM74LS368 


226-171 


NEC Amenca /iPB74LS368 


226-173 


Raytheon 

74LS368 

* 

286 

226-181 


Signetics 

74LS368 


226-185 


Tl. 

SN74LS368A 


226-189 

74LS37 

Fairchild 

74LS37 


242 -3 


ITT 

ITT74LS37 


242 -4 


Motorola 

SN74LS37 


242 -6 


National 

DM74LS37 


242 -8 


NEC America 

(iPB74LS37 


242-9 


Raytheon 

74LS37 


242-13 


Signetics 

74LS37 


242-15 


Tl 

SN74LS37 


242-17 

74LS373 

AMD 

SN74LS373 


246-42 


ITT 

ITT74LS373 


246-43 


MMI 

74LS373 


246-45 


Raytheon 

74LS373 

* 

288 

246-51 


Tl 

SN74LS373 


246-55 

74LS374 

AMD 

SN74LS374 


238 -30 


MMI 

74LS374 


238-33 


Raytheon 

74LS374 

k 

288 

238 -31 


Tl 

SN74LS374 


238-39 

74LS375 

ITT 

ITT74LS375 


246-149 


NEC America 

fiPB74tS375 


246-152 


.Signetics 

74LS375 


246-160 


Tl 

SN74LS375 


246-164 

74LS377 

AMD 

SN74LS377 


238-54 


Fairchild 

74LS377 


238-57 


ITT 

ITT74LS377 


238-55 


Raytheon 

74LS377 

k 

288 

238-59 


Tl 

SN74LS377 


238 -61 

74LS378 

AMD 

SN74LS378 


237-156 


ITT 

iTT74LS378 


237-157 


Signetics 

74LS378 


237-158 


Tl 

SN74lS378 


237-160 

74LS379 

AMD 

SN74LS379 


237-98 


74LS379 

Tl 

SN74LS379 

237-100 

74LS38 

Fairchild 

74LS38 

242-153 


ITT 

ITT/4LS38 

242-154. 


Motorola 

SN74LS38 

242-156 


National 

DM74LS38 

242-162 


NEC America 

|iP374LS38 

242-163 


Raytheon 

74LS38 

242-160 


Signetics 

74LS38 

242-164 


Tl 

SN74LS38 

242-167 

74LS381 

AMD 

SN74LS381 

224 -83 


ITT 

ITT74LS381 

224 -84 


Tl 

SN74LS381 

224 -86 

74i_S384 

AMD 

SN74LS384 

223-164 


Tl 

SN74LS384 

223-168 

74LS385 

AMD 

SN74LS385 

223-126 


Ti 

SN74LS385 

223-130 

74LS386 

ITT 

ITT74LS386 

244-102 


National 

DM74LS3B6 

244 -75 


Raytheon 

74LS386 

244-114 


Signetics 

74LS386 

244-118 


Tl 

SN74LS386 

244-122 

74LS388 

AMD 

SN741S388 

237-113 

74LS390 

Fairchild 

74LS390 

230-38 


Signetics 

74LS390 

230-42 


Tl 

SN74LS390 

230-44 

74LS393 

Fairchild 

74LS393 

227-63 


Tl 

SN74LS393 

227 -66 

74LS395 

Fairchild 

74LS395. 

252-52 


National 

DM74LS395 

252-54 


NEC America uPB74LS395 

252-55 


Raytheon 

74LS395 

* 291 




252 -59 


Signetics 

74LS395 

252 -61 


Tl 

SN74LS395A 

252-63 

74LS396 

Tl 

SN74LS396 

247-5 

253-113 

74LS398 

Tl 

SN74LS398 

237-147 

248-190 

74LS399 

AMD 

SN74LS399 

237-131 

248-175 


Tl 

SN74LS399 

237-149 




■ ' 249-192- 

74LS40 

Fairchild 

74LS40 

240-103 


ITT 

ITT74LS40 

240-104 


Motorola 

SN74LS40 

240-106 


National 

DM74LS40 

240-108 


NEC Amenca |iPB74LS4C 

240-109 


Raytheon 

74LS40 

240-113 


Signetics 

74LS40 

240-115 


Tl 

SN74LS40 

240-117 

74LS42 

Fairchild 

74LS42 

231 -164 


ITT 

ITT74LS42 

231 -165 


Motorola 

SN74LS42 

231 -167 


National 

DM74LS42 

231 -169 


NEC Amenca (xPB74lS42 

231 -170 


Raytheon 

74LS42 

* 266 




231 -174 


Signetics 

74LS42 

231 -176 


Tl 

SN74LS42 

231 -178 

74LS424 

Tl 

SN74LS424 

1510-174 

74LS43 

Raytheon 

74LS43 

* 266 




231 -93 

74LS44 

Raytheon 

74LS44 

★ 266 




231 -113 

74LS445 

Tl 

SN74LS445 

232-18 

74LS47 

Fairchild 

74LS47 

325-1Q8 


National 

DM74LS47 

325-123 


Tl 

SN74LS47 

325-136 

74LS48 

Fairchild 

74LS48 

325 -41 


National 

DM74LS48 

325 -56 


Tl 

SN74LS48 

325-72 

74LS481 

Tl 

SN74LS48I 

224-179 

1 508 -55 
1532-3 

74LS49 

Fairchild 

74LS49 

325 -80 


Nations 1 

DM74LS49 

325-84 


Tl 

SN74LS49 

325 -94 

74lS490 

Fairchild 

74LS490 

230 -41 


Tl 

SN74LS490 

230 -46 

74LS51 

Fairchild 

74LS51 

243-161 


ITT 

ITT74LS51 

243-162 


Motorola 

SN74LS5 1 

243-164 


National 

DM74LS51 

243-166- 


NEC America /iPB74LS5i 

243-167 


Raytheon 

74LS51 

243-171 


Signetics 

74LS51 

243-173 


Arranged alphanumerically from left to right. 
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Page-Line 

Base 
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Device 

Page-Line 

Bass 

Number 
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Device 

Page- Line 

Base 

Number 

Source 

Device 

Page-Line 

74LS51 

Ti 

SN74LS51 

243-175 

74LS86 

NEC America ftPB74LS86 

244-106 

74S04 

Hitachi 

HD74S04 

226-57 

74S15 

Signetics 

74S15 

239 -e 

74LS54 

Fairchild 

74LS54 

243 -33 


Raytheon 

74LS86 

244-110 


National 

DM74S04 

226-59 


ti 

SN74S15 

239-8 . 


ITT 

ITT741.S54 

243 -34 


Sionet'cs 

74LS86 

pad -i 16 


Signetics 

74S04 

226-61 

74S151 

AMD 

SN74S151 

250-19 


Motorola 

SN74LS54 

243 -36 


Ti 

SN74LS86 

244-120 


TI 

SN74S04 

226-64 


Fairchild 

74 Si 5 1 

250-21 


National 

DM74LS54 

243 -38 

74LS90 

Fairchild 

74LS90 

229-32 

74S05 

Fairchild 

74S05 

226-128 


Hitachi 

HD74S151 

250-24 


NEC America 

jjPB741S54 

243 -39 


ITT 

ITT74LSS0 

229 -35 


Hitachi 

HD74S05 

226-131 


National 

DM74S151 

250-26 


Raytheon 

74LS54 

243 -43 


Motorola 

SN74LS90 

229-38 


National 

DM74S05 

226-133 


Signetics 

74S151 

250-28 


Signetcs 

74LS54 

243 -45 


National 

DM74LS90 

229-42 


Signetics 

74S05 

226-135 


TI 

SN74S151 

250 -30 


TI 

SN74LS54 

243-47 


Raytheon 

74LS90 

. 268 


TI 

SN74S05 

226-139 

74S153 

AMD 

SN74S153 

249-44 

74LS55 

Fairchild 

74LS55 

243-180 




229 -46 

74S08 

Fairchild 

74S08 

239-57 


Fairchild 

74S153 

, 249-46 


Motorola 

SN74LS55 

243-182 


Signetics 

74LS90 

229 -48 


Signetics 

74S08 

239-59 


National 

DM74S153 

249-47 


National 

DM74LS55 

243-184 


T| 

SN74LS90 

229-52 


Ti 

SN74S08 

239 -61 


Signetics 

74S153 

249 -50 


NEC America nP674iS55 

243-18S 

74LS91 

Raytheon 

74LS91 

. 272 

74S09 

Fairchiid 

74S09 

239-104 


Ti 

SN74S153 

249-52 


Raytheon 

74LS55 

243-189 




253-97 • 


Signetics 

74S09 

239-106 

74S157 

AMD 

SN74S157 

247-185 


Signetics 

74LS55 

243-191 


, 


1027-98 


T! 

SN74S09 

239 -'08 


Fairchiid 

74S157 

247-189 


TI 

SN74LS55 

243-193 


TI 

SN74LS91 

253-99 

74S10 

Fairchild 

74S10 

241 -64 


National 

DM74S157 

247-191 

74LS57 

NEC America fiPB74!.S57 

248-126 

74LS92 

Fairchild 

74LS92 

231 -14 


Hitachi 

HD74S10 

241 -65 


Signetics 

74S157 

248-2 

74LS63 

TI 

SN74LS63 

257-2 


Motorola 

SN74LS92 

231 -16 


National 

DM74S10 

241 -67 


TI 

SN74S157 

248-5 

74LS6S6 

TI 

SN74L3686 

230-180 


National 

DM74LS92 

231 -18 


Signetics 

74S10 

241 -70 

74 SI 58 

AMD 

SN74S158 

248-69 

74LS670 

AMD 

SN74LS670 

247-74 


Raytheon 

74LS92 

* 268 


TI 

SN74S10 

241 -72 


Fairchiid 

74S158 

248-71 




1010-80 




231 -22 

74S109 

Fairchild 

74S109 

235 -91 


National 

DM74S158 

248 -73 


Fairchild 

74LS670 

247-78 


Signetics 

74LS92 

231 -24 

74S11 

Fairchild 

74S11 

238-160 


Signetics 

74S158 

248-75 




1010-82 


TI 

SN74LS92 

231 -26 


Hitachi 

HD74S11 

238-161 


TI 

SN74S158 

248 -78 


ITT 

ITT74LS670 

247-79 

74LS93 

Fairchild 

74LS93 

227-36 


National 

DM74S11 

238-163 

74S160 

AMD 

SN74S160 

229-169 




1010-83 


ITT 

ITT74LS93 

227 -39 


Signetics 

74S11 

238-165 

74S161 

AMD 

SN74S161 

228 -42 


Motorola 

SN74LS670 

247-81 


Motorola 

SN74LS93 

227 -42 


Ti 

SN74S11 

238-167 

74S162 

TI 

SN74S162 

230-12 




1010-85 


Raytheon 

74LS93 

* 268 

74S112 

Fairchild 

74S1 12 

235-172 

74S163 

TI 

SN74S163 

228 -48 


National 

DM74LS670 

247-83 




227 -48 


Hitachi 

HD74S112 

235-173 

74S167 

Fairchild 

74S167 

254-135 




1010-87 


Signetics 

74LS93 

227 -50 


Motorola 

SN74S1 12 

235-176 

74S168 

TI 

SN74S168A 

230-182 


Raytheon 

74LS670 

247-89 


Ti 

SN74L S93 

227-54 


National 

DM74S112 

235-177 

74S169 

TI 

SN74S169 

228-18? 




1010-89 

74LS95 

Fairchild 

74LS95 

251 -175 


Signetics 

74S112 

235-179 

74S172 

S'gnctics 

74S172 

247-97 


Signetics 

74LS670 

247 -91 




1025-112 


TI 

SN74S112 

235-181 




1010-102 




1010-91 


ITT 

ITT74LS958 

251 -176 

74S113 

Fairchild 

74S113 

235-111 

74S174 

AMD 

SN74S174 

238 -6 


T! 

SN74LS670 

247-93 


Motorola 

SN74LS95 

251-178 


Hitachi 

HD74S113 

235-112 




f 143-10 




1010-93 


National 

DM74LS95 

1026-9 


Motorola 

SN74S1 1 3 

235-115 


Fairchild 

74S174 

238 -8 

74LS73' 

Fairchild 

74LS73 

236-37 


Raytheon 

74LS95 

1026-17 


National 

DM74S113 

235-116 


Hitachi 

HD74S174 

238 -9 


ITT 

1TT74LS73 

236-40 



74LS95B 

251 -182 


Signetcs 

74S113 

235-118 


National 

DM74S174 

238-11 


Motorola 

SN74LS73 

236-43 


Signetics 

74LS95B 

251 -183 


Ti 

SN74S113 

235-120 


Signetics 

74S174 

238 -'3' 


National 

DM74LS73 

236-45 


TI - 

SN74LS95B 

251 -185 

74S114 

Fairchild 

74S114 

235-145 


T! 

SN74S174 

238--I5 


Raytheon 

74LS73 

236 -51 

74LS96 

ITT 

ITT74LS96 

252-124 


Hitachi 

HD74S1 14 

235-146 

74S175 

AMD 

SN74S175 

237 -85 


Signetics 

74LS73 

236-57 


Signetics 

74LS96 

252-126 


National 

DM74S114 

235-148 




1 143-10 


Ti 

SN74LS73A 

236-61 


TI 

SN74LS96 

252-128 


Sweeties 

74S114 

235-150 


Fairchiid 

74S175 

237-87 

74LS74 

Fairchiid 

74LS74 

236-167 

74L164 

National 

DM74L164 

1027-56 


TI 

SN74S114 

235-152 


Hitachi 

HD74S175 

237 -88 


ITT 

ITT74LS74 

236-168 


TI 

SN74L164 

1027-58 

74S124 

TI 

SN74S124 

256-24 


National 

DM74S175 

237 -90 


Motorola 

SN74LS74 

236-170 

74L187 

National 

OM74L187A 

1020-88 




597-71 


Signetics 

74S175 

237-91 


National 

DM74LS74 

236-172 

74L91 

National 

DM74L91 

1027-89 

74S132 

Fairchiid 

74S132 

255-172 


TI 

SN74S175 

237 -92 


NEC America 

^?S74l$74 

236-173 


TI 

SN74L91 

1027-87 


T! 

SN74S132 

255 -174 

74S173 

^gneties 

74S173 

251 *1 4e> 


Raytheon 

74LS74 

236-177 

74L95 

National 

DM74L95 

1025-50 

74S133 

Fairchild 

74S133 

239-192 




252-IQi 


Signetics 

74LS74 

236-179 


T! 

SN74L95 

1025-46 


Hitachi 

HD74S-33 

239-191 

74S181 

AMD 

SN74S1 8' 

224-65 


T! 

SN74LS74A 

236-181 

74L99 

T! 

SN74L99 

1025-45 


National 

DM74S133 

239-194 


Fairchild 

74S181 

224 -68 

74LS75 

Fairchild 

74LS75 

246-147 

74R00 

Raytheon 

74R00 

241 -162 


Signetics 

74S133 

239-196 


Hitachi 

HD74S181 

224-71 


ITT 

ITT74LS75 

246-148 

74R02 

Raytheon 

74R0? 

246-4 


TI 

SN74S133 

239-198 


Signetics 

74S'81 

224-74 


National 

DM74LS75 

246-151 

74R04 

Raytheon 

74R04 

226 -48 

74S134 

Fairchiid 

74S134 

239-177 


TI 

SN74S181 

224-76 


Raytheon 

74LS75 

246-156 

74R05 

Raytheon 

74R05 

226-122 


Hitachi 

HD74S134 

239-178 

74S182 

Farrchtid 

74S182 ' 

224 -1 1 8j 


Signetics 

74LS75 

246-158 

74R10 

Raytheon 

74R10 

241 -58 


National 

DM74S134 

239-179 


Nafconai 

DM74S182 

224-1221 


TI 

SN74LS75 

246-162 

74R11 

Raytheon 

74R11 

238-154 


Signetics 

74S134 

239-181 


Signetics 

74S182 

224-123) 

74LS76 

ITT 

ITT74LS76 

236-105 

74R112 

Raytheon 

74R112 

235-187 


TI 

SN74S134 

239-183 


T! 

SN74S182 

224-1251 


National 

DM74LS76 

236-107 

74R113 

Raytheon 

74R113 

235-122 

74S135 

Fairchild 

74S135 

244-199 

74S187 

National 

DM74S187 

1020-34 


Raytheon 

74LS76 

236-11 1 

74R114 

Raytheon 

74R1 14 

235-30 


Hitachi 

HD74S135 

244-200 

74S188 

National 

DM74S18B 

*1262 


Signetics 

74LS76A 

236-113 

74R15 

Raytheon 

74R15 

238-193 


National 

DM74S135 

244-201 




1003-4 


TI 

SN74LS76 

236-115 

74R181 

Raytheon 

74R181 

224 -63 


Signetics 

74S135 

244 -202 


T! ' 

SN74S188 

1003-9 

74LS77 

Fairchild 

74LS77 

246-114 

74R182 

Raytheon 

74R182 

224 -116 


Ti 

SN74S135 

245-2 

74S189 

AMD 

SN74S1 89 

1011-16 


National 

DM74LS77 

246-115 

74R20 

Raytheon 

74R20 

240 -57 

74 SI 36 

National 

DM74S136 

244 -166 


National 

DM74S189 

*1292 


Raytheon 

74LS77 

246-119 

74R22 

Raytheon 

74R22 

240-181 

74S138 

AMD 

SN74S138 

233 -3 




1011 -20 

74LS78 

ITT 

ITT74LS78 

235 -40 

74R40 

Raytheon 

74R40 

240-132 


Fairchiid 

74S138 

233 -5 


Signetics 

74S189 

101 1 -21 


National 

DM74LS78 

235 -42 

74R64 

Raytheon 

74R64 

243-96 


National 

DM74S138 

233 -8 


TI 

SN74S189 

1011-22 


Raytheon 

74L.S78 

235 -46 

74R65 

Raytheon 

74R65 

243 107 


Signetics 

74S138 

233 9 

74S194 

AMD 

SN74S194 

252-26 


Signetics 

74LS78 

235-48 

74R74 

Raytheon 

74R74 

236-193 


TI 

SN74S138 

233-11 




1026-38 


TI 

SN74LS78A 

235 -50 

74SL14 

Motorola 

SN74SL14 

255-194 

74S139 

AMD 

SN74S139 

232-166 




f 143-10 

74LS83 

Fairchild 

74LS83 

223 -59 

74S00 

Fairchiid 

74S00 

241 -168 


Fairchild 

74S139 

232-166 


Fairchild 

74S194 

252 -28 


ITT 

ITT74LS83A 

223 -62 


Ferranti 

ZN74S00 

241 -170 


National 

DM74S 1 39 

232-169 


National 

DM74S194 

1026-46 


Motorola 

SN74LS83 

223-65 


Hitachi 

HD74S00 

241 -171 


Signetics 

74S139 i 

232-171 


Signetics 

74S194 

252-29 


National 

DM74LS83A 

223 -69 


National 

DM74S00 

241 -173 


Ti 

SN74S1 39 

232-173 




1026-53 


Raytheon 

74LS83A 

223 -76 


Signetics 

74S00 

241 -175 

74S140 

Fairchiid 

74S140 

234-107 


TI 

SN74S194 

252-31 


Signetics 

74LS83A 

223-81 


TI 

SN74SO0 

241 177 




333-28 




1026-50 


TI 

SN74LS83A 

223 -84 

74S02 

Fairchiid 

74S02 

245-174 


Hitachi 

HD74S140 

234 108 

74S195 

AMD 

SN74S195 

251 -140’ 

741 SR* 

FairchHd 

7 A\ QRR 

225 -14 


Niarirw'.al 

DM74S02 

245-175 




323-29 




1026-40 


Motorola 

SN74LS85 

225-16 


Signetics 

74S02 

245-177 


National 

DM74S140 

234-109 




1 143-10 


ivauvNidi 

OW74L335 

225 -io 


Ti 

Gi\/4»juc 

243 - 1 73 




503 -00 


fairenitw 

74S105 

251 144 


Raytheon 

74LS85 

225 -22 

74S03 

Fauohtid 

74S03 

242-114 


Signetcs 

74S140 

234-111 


National 

DM74S195 

25 1 45 : 


Signetics 

74LS85 

225 -24 


Ferranti 

ZN74S03 

242 116 




333-36 




1026 -48 


TI 

ITT74LS85 

225-15 


Hitachi 

HD74S03 

242-117 


T! 

SN74S140 

234-113 


Signetics 

74S195 

251 -147 



SN74LS85 

226 -26 


National 

DM74S03 

?4P-1 IQ 




333-40 


TI 

SN74S195 

251 -151 

74LS86 

Fairchild 

74LS86 

244-100 


Signetics 

74S03 

242-121 

74S15 

Fairchild 

74S15 

238-197 




1026-52 


ITT 

ITT74LS86 

. 244-101 


TI 

SN74S03 

242-123 


Hitachi 

HD74S15 

239-2 

74S196 

T| 

SN74S196 

229-1091 


Motorola 

SN74LS86 

244-104 

74S04 

Fairchild 

74S04 

226 -54 


National 

DM74S15 

239 -4 

74S197 

Signetics 

74S197 

227-121, 
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Base 
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74S197 

Tl 

SN74S197 

227-124 

74S270 

Tl 

SN74S270 

1021 -13 

74S477 

Tl 

SM74S477 

1005-115 

7403 

Fairchild 

7403 

242-25 

74S20 

Fairchild 

74S20 

240-63 

74S271 

National 

DM74S271 

1020-70 

74S481 

Tl 

SN74S481 

224-180 


Hitachi 

HD7403 

242-32 


Ferranti 

ZN74S20 

240-65 


Tl 

SN74S271 

1020-74 




1 508 -56 


ITT 

ITT7403 

242-36 


Hitachi 

HD74S20 

240 -66 

74S274 

Tl 

SN74S274 

223-148 




1532-4 


Motorola 

MC7403 

242-42 


National 

DM74S20 

240-68 

74S275 

Tl ■ 

SN74S275 

224-7 

74S482 

Tl 

SN74S482 

257-29 


National 

DM7403 

242-46 


Signetics 

74S20 

240-71 

74S280 

National 

DM74S280 

255 -38 




1505-112 


Raytheon 

7403 ' 

242-51 


Tl 

SN74S20 

240 -73 


Signetics 

74S280 

255 -39 




1508-59 


Signetics 

7403 

242 -55 

74S200 

National 

DM74S200 

1012-41 


Tl 

SN74S280 

255 -42 

74S51 

Fairchild 

74S51 • 

243-151 


Tl 

SN7403 

242-59 


Signetics 

74S200 

1012-45 

74S281 

National 

DM74S281 

224-131 


National 

DM74S51 

243-152 


TRW 

7403 

242 -63 

74S201 

Signetics 

74S201 

1012-46 


Tl 

SN74S281 

224-134 


Signetics 

74S51 ‘ 

243-154 

7404 

Fairchild 

7404 

225-187 

74S206 

National 

DM74S206 

*1297 

74S283 

Tl 

SN74S283 

223 -88 


Tl 

SN74S51 

243-156 


Ferranti 

ZN7404 

225-191 




1012-62 

74S287 

National 

DM74S287 

*1264 

74S570 

National 

DM74S570 

*1266 


Hitachi 

HD7404 

225-193 

74S207 

Tl 

SN74S207 

1013-22 




1003-70 




1004 -76 


ITT 

ITT7404 

225-195 

74S208 

Tl 

SN74S208 

1013-24 




H 140-11 

74S571 

National 

DM74S571 

*1266 


Motorola 

MC7404 

226-4 




1 508 -72 


Tl 

SN74S287 

1003 -89 




1004-78 


National 

DM7404 

226-6 

74S214 

Tl 

SN74S214 

1016-13 

74S288 

National 

DM74S288 

*1262 

74S572 

National 

DM74S572 

*1268 


NEC America jiPB7404 

226-8 



SN74S214A 

1015-93 




1003-5 




1006 -8 


Raytheon 

7404 

226-10 

74S22 

Fairchild 

74S22 

240-188 


Tl 

SN74S288 

1003-13 

74S573 

National 

DM74S573 

*1268 


Signetics 

7404 

226-11 


Ferranti 

ZN74S22 

240-190 

74S289 

AMD 

SN74S289 

1011-7 




1006-13 


Tl 

SN7404 

226-14 


Hitachi 

HD74S22 

240-191 


National 

DM74S289 

1011-12 

74S64 

Fairchild 

74S64 

243-98 


Toshiba 

TC7404 

205-31 


National 

^ DM74S22 

2*40 -1 93 


Tl 

SN74S289 

1011-14 


Hitachi 

HD74S64 

243 -99 


TRW 

7404 

' 226-16 


Signetics 

74S22 

240-195 

74S291 

Tl - 

SN74S291 

228-194 


National 

DM74S64 

243-100 

7405 

Fairchild 

7405 

226-67 


Tl 

SN74S22 

240-197 




252-104 


Signetics 

74S64 

243-102 


Ferranti 

ZN7405 

226-72 

74S225 

Tl 

SN74S225 

247-119 

74S299 

Tl 

SN74S299 

252-187 


Tl 

SN74S64 

243-104 


Hitachi 

HD7405 

226-74 




1001 -60 




1027-30 

74S65 

Fairchild 

74S65 

243-109 


ITT 

ITT7405 

226-76 




1 508 -66 

74S30 

Fairchild 

74S30 

239-170 


Hitachi 

HD74S65 

243-110 


Motorola 

MC7405 

226-79 

74S226 

Tl 

SN74S226 

256-72 


National 

DM74S30 

239-172 


National 

DM74S65 

243-111 


National 

DM7405 

226-81 




340 -63 


Tl 

SN74S30 

239-174 


Signetics 

74S65 

243-113 


NEC America fiPB7405 

226-82 

74S240 

AMD 

SN74S240 

256-132 

74S301 

Signetics 

74S301 

1012-39 


Tl 

SN74S65 

243-115 


Raytheon 

7405 

226-84 




332 -50 

74S314 

Tl 

SN74S314 

1016-7 

74S74 

Fairchild 

74S74 

236-199 


Signetics 

7405 

226 -88' 




336-25 



SN74S314A 

1015-92 


Hitachi 

HD74S74 

236-200 


Tl 

SN7405 

226-90 


MMI 

74S240 

* 462 

74S32 

Fairchild 

74S32 

245-36 


National 

DM74S74 

236-202 


TRW 

7405 

226-92 




256-136 


Signetics 

74S32 

245-38 


Signetics 

74S74 

236-204 

7406 

Fairchild 

7406 

233-154 




332-57 


Tl 

SN74S32 

245 -40 


Tl 

SN74S74 

237-4 


Hitachi 

HD7406 

233-155 




336 -29 

74S330 

Tl 

SN74S330 

254 -56 

74S774 

MMI 

74S774 

* 460 


ITT J 

ITT7406 

233-157 


Raytheon 

74S240 

256-140 




1002 -24 

74S85 

Signetics 

74S85 

225-29 


Motorola 

MC7406 

233-160 




333-4 ’ 




1508-62 


Tl 

SN74S85 

225 -31 


National 

DM7406 

233-162 




336-37 

74S331 

Tl 

SN74S331 

254 -58 

74S86 

Fairchild 

74S86 

244-126 


Signetics 

7406 

233-164 


Tl 

SN74S240 

256-142 




1002 -26 


Hitachi 

HD74S86 

244-127 


T! 

SN7406 

233-166 




333-9 




1508 -64 


National 

DM74S86 

244-128 


TRW 

7406 

233-168 




336-43 

74S37 

Signetics 

74S37 

242-18 


Signetics 

74S86 

244-131 

7407 

Fairchild 

7407 

233-116 

74S24' 

AMD 

’SN?AS'24‘' 

256-164 



SN74S37 ' 

242-23 


Tt 

SN74S85 

: 244-1 33 


Hitachi 






332-18 

74S370 

National 

DM74S370 

*1279 

74S89 

Signetics 

74S89 

1011-31 


ITT 

ITT7407 

233-119 




336 -27 




1021 -6 

740 

Fairchild 

fiA740 

1 113-5 


Motorola 

MC7407 

233-122 


MMI 

74S241 

• 462 


Tl 

SN74S370 

1021 -16 

, 


yiA740C 

588-18 


National 

DM7407 

233-124 




256-166 

74S371 

National 

DM74S371 

1020 -71 



m A740M 

587 -30 


Signetics 

7407 

233-126 




332-25 


Tl 

SN74S371 

1020 -75 


Intersil 

740 

587-31 


Ti 

SN7407 

233-128 

* 



336-31 

74S373 

MMI 

74S373 

* 460 



740C 

588-19 


TRW 

7407 

233-130 

' 

Raytheon 

74S241 

256-170 




246-57 


National 

LH740A 

586-53 

7408 

Fairchild 

7408 

239-11 




332-37 


Tl 

SN74S373 

246-66 



LH740AC 

587 -32 


Ferranti 

ZN7408 

239-13 




336 -39 

74S374 

MMI 

74S374 

* 460 


Signetics 

fiA740C 

587 -44 


ITT 

ITT7408 

239-16 


Tl 

SN74S241 

256-172 




238-41 



TCA740 

’ 554-107 


Motorola 

MC7408 

239-19 




332 -42 




238 -43 

7400 

Fairchild 

7400 

241 -104 


National 

DM7408 

239 -21 




336-45 


Tl 

SN74S374 

238-49 


Ferranti 

ZN7400 

241 -108 


Raytheon 

7408 

239 -23 

74S242 

AMD 

AM74S242 

340-48 

74S38 - 

Signetics 

74S38 

242-168 


Hitachi 

HD7400 

241 -110 


Signetics 

7408 

239-25 



SN74S242 

256-58 


Tl 

SN74S38 

242-170 


ITT 

ITT7400 

241 -112 


Tl 

SN7408 

239-27 

74S243 

AMD 

AM74S243 

340-49 

74S381 

Tl 

SN74S381 

224 -88 


Motorola 

MC7400 

241 -T18 

/ 

TRW 

7408 

239-29 



SN74S243 

256 -60 

74S387 

National 

DM74S387 

*1264 




131 -11 

7409 

Fairchild 

7409 

239-64 

74S244 

AMD 

SN74S244 

256-187 




1003 -67 


National 

DM7400 

241 -120 


Ferranti 

ZN7409 

239-66 


MMI 

74S244 

j* 462 


Tl 

SIS174S387 

1003 -88 




% 106-6 


ITT 

ITT7409 

239-70 




256-189 

74S40 

FairchHd 

74S40 

240-139 


NEC America fiP87400 

241 -122 


Motorola • 

MC7409 

239-73 


Raytheon 

74S244 

256-193 


Hitachi 

HD74S40 

240-140 


Raytheon 

7400 

241 -124 


National 

DM7409 

239-75 

74S251 

AMD 

SN74S251 

250-75 


National 

DM74S40 

240-142 


Signetics ' 

7400 

241 -126 


Raytheon 

7409 

239-77 


Fairchild 

74S251 

250-77 


Signetics 

74S40 

240-144 


Tl 

SN7400 

241 -128 


Signetics 

7409 

239-79 


Hitachi 

HD74S251 

250 -78 


Tl 

SN74S40 

240-146 




H 110-6 


Tl 

SN7409 

239 -81 


National 

DM74S251 

250 -80 

74S412 

Tl 

SN74S41 2 

246 -68 


Toshiba 

TC7400 

209-196 


TRW 

7409 

239 -83 


Signetics 

74S251 

250-81 




1511-69 


TRW 

7400 

241 -130 

741 

AD 

AD741 

564 -23 


Tl 

SN74S251 

, 250-83 

74S428 

Tl 

SN74S428 

1511-128 

7401 

Fairchild 

7401 

242-23 




' 580-51 

74S253 

AMD 

SN74S253 

249-83 

74S438 

Tl 

SN74S438 

1511-129 


Ferranti 

ZN7401 

242-29 



AD741C 

583 -3 


'Fairchild 

74S253 

249-85 

74S470 

National 

DM74S470 

1004-8 


Gl 

ACF7401C 

598-180 



AD741J 

577-14 


National 

DM74S253 

249 -86 


Tl 

SN74S470 

1004-12 


ITT 

ITT7401 

242 -34 



AD741K 

575-10 


Signetics 

74S253 

249 -88 

74S471 

National 

DM74S471 

1004 -9 


Motorola 

MC7401 

242 -40 



AD741L 

571 -13 

74S257 

AMD 

SN74S257 

248-139 


TT 

SN74S471 

1004-14 


National 

DM7401 

242 -44 



AD741 S 

575-9 


Fairchild 

74S257 

248-141 

74S472 

National 

DM74S472 

1005 -26 


Raytheon 

7401 

242-49 


AMD 

SSS741. 

574 -39 


National 

DM74S257 

248-143 


Tl 

SN74S472 

1005 -56 


Signetics 

7401 

242-53 



SSS741C 

580-15 


Signetics 

74S257 

248-144 




1005 -76 


Tl 

SN7401 

242-57 



741 

564 -22 


Tl 

SN74S257 

248-146 




1508 -69 


TRW 

7401 

242 -62 



741 M 

580-52 

74S258 

AMD 

SN74S258 

248-104 

74S473 

National 

DM74S473 

*1272 

7402 

Fairchild 

7402 

245-120 


Fairchild 

P A741 

564 -24 


Fairchild 

74S258 

248-106 




1005-25 


Hitachi 

HD7402 

245-124 




f 113-4 


Signetics 

74S258 

248-109 


Tf 

SN74S473 

1005-54 


ITT 

JTT7402 

245-126 



(iA741 AM 

571 -23 


Tl 

SN74S258 

248-111 




1005-73 


Motorola 

MC7402 

245-129 



uA741C 

583-4 

74S260 

National 

DM74 S260 

245-79 

74S474 

T! 

SN74S474 

1005-57 


National 

DM7402 

245-131 



H-A741EC 

571 -24 


Signetics 

74S260 

245-81 




1005-78 


NEC America ;iPB?402 

245-132 



fiA741 M 

580-53 


Tl 

SN74S260 

245-83 

74S475 

Tl 

SN74S475 

1005 -55 


Signetics 

7402 

245-136 


Intersu 

741 

564 -26 

74S270 

National 

DM74S270 

*1279 




1005 -75 


Tl 

SN7402 

245-140 




580-54 




1021 -5’ 

74S476 

Tl 

SN74S476 

1006-2 


TRW 

7402 

245-143 



741 C 

583 -6 
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Base 
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Page-Lme 

Base 

Number 
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Page-Lme 

Base 

Number 
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Device 

Page-Une 

741 

Intersil 

741CHS 

583-23 

74111 

TRW 

74111 ■ 

236-126 

74141 

NEC America jiPB7414i 

327-16 

74156 

Signetics 

74156 

232-110 



741 CLN 

582 -43 

74116 

Fairchild 

74116 

246 -84 


Ti 

SN74141 

327-17 


Ti 

SN74156 

232-112 



741LN 

581 -13 


Signetics 

74116 

246-91 

74142 

Tl 

SN74142 

231 -63 


TRW 

74156 ' 

232 -1 1 3 



741 MHS 

581 -41 


Ti 

SN74116 

246 -96 

74143 

Tl 

SN74143 

231 -71 

74157 

AMD 

SN74157 

247-125 


National 

LM741 

564-28 

74118 

Ferranti 

ZN74118 

246-192 

74144 

Tl 

SN74144 

231 -67 


Fairchild 

74157 

247-129 




581 -5 

74119 

Ferranti 

ZN74119 

246-194 

74145 

Fairchild 

74145 

231 -188 


Ferranti 

ZN74157 

247-131 




tl 116-9 

7412 

Fairchild 

7412 

241 -75 


ITT 

ITT74145 

231 -193 


Hitachi 

HD74157 

247-132 



LM741A 

577-7 


Ferranti 

ZN7412 

241 -77 


Motorola 

MC74145 

232-2 


ITT 

ITT741 57 

247-136 



LM741C 

583-8 


Hitachi 

HD7412 

241 -78 


National 

DM74145 

232-4 


Motorola 

MC74157 

247-141 



LM741E 

577-8 


ITT 

ITT7412 

241 -80 


Raytheon 

74145 

232 -6 


National 

DM74157 

247-145 


NEC America ^PC741 

564 -29 


Raytheon 

7412 

241 -82 


Signetics 

74145 

232-8 


NEC America U.PB74157 

247-146 




583-10 


Signetics 

7412 

241 -84 


T! 

SN74145 

232-10 


Raytheon 

74157 

247-152 


NPC 

SFC741C 

583-11 


Tl 

SN7412 

241 -86 


TRW 

74145 

232-11 


Signetics 

74157 

247-156 


PMI 

PM741 

* 839 


TRW 

7412 

241 -87 

74147 

Hitachi 

HD74147 

254-175 


Tl 

SN74157 

247-159 




564 -32 

74120 

Motorola 

MC74120 

255 -77 


National 

DM74147 

254-178 

74158 

Raytheon 

74158 

248-41 




581 -6 


Tl 

SN74120 

255 -79 


NEC America jiPB74147 

254-179 


Signetics 

74158 

248-43 



PM741C 

* 839 

74121 

Fairchild 

74121 

250-121 


Signetics 

74147 

254-181 

74159 

Raytheon 

74159 

233 -86 




583-12 


Ferranti 

ZN74121 

250-123 


Ti 

SN74147 

254-183 


Tl 

SN74159 

233 -88 



SSS741 

* 839 


Hitachi 

HD7412 i 

250-125 

74148 

Hitachi 

HD74T48 

254 -147 

7416 

Fairchiid 

7416 - 

233-134 




564 -33 


ITT 

ITT74121 

250-127 


National 

DM74148 

254-154 


Hitachi 

HD7416 

233-135 




574-40 


Motorola 

MC74121 

250-130 


NEC America /jPB74148 

254-155 


ITT 

ITT7416 

233-137 




577-11 


National 

DM74121 

250-132 


Signetics 

74148 

254-157 


Motorola 

MC7416 

233-140 



SSS741B 

* 839 


Signetics 

74121 

250-135 


Ti 

SN74148 

254-161 


National 

DM74J6 

233-142 




577-6 


Tl 

SN74121 

250-137 

7415 

Raytheon 

7415 

238-170 


Signetics 

7416 

233-146 



SSS741C 

* 839 


TRW 

74121 

250-139 

74150 

Fairchild 

74150 

250-94 


Tl . • 

SN7416 

233-148 




582 -33 

74122 

Fairchild 

74122 

250-164 


Ferranti 

ZN74150 

250 -96 


TRW 

7416 

233-150 



SSS741G 

* 839 


Ferranti 

ZN74122 

250-166 


Hitachi 

HD74150 

250 -98 

74160 

AMD 

SN74160 

229-115 




577-12 


ITT 

ITT74122 

250-168 


Motorola 

MC74150 

250-101 


Fairchiid 

74160 

229-119 




580-16 


Motorola 

MC74122 

250-171 


National 

DM74150 

250-103 


Hitachi 

HD74160 

229-120 


Raytheon 

RC741 

564 -35 


Signetics 

74122 

250-172 


NEC America uPB74i50 

250-104 


ITT 

ITT74160 

229-122 

. 



583-13 


Tl 

SN74122 

250-174 


Raytheon 

74150 

250-106 


Motorola 

MC74160 

229-127 



RM741 

581 -7 

74123 

AMD 

SN74123 

251 -40 


Signetics 

74150 

250-108 


National 

DM74160 

229-129 


RCA 

CA741 

564-34 




% 110-12 


Tl 

SN74150 

250-110 


Raytheon 

74160 

229-133 




581 -8 


Fairchild 

74123 

251 -42 


TRW 

74150 

250-111 


Signetics 

74160 

229-137 



CA741CC 

583-14 


Ferranti 

ZN74123 

251 -44 

74151 

Fairchild 

74151 

249-175 


Tl 

SN74160 

229-144 


Signetics 

jjlA741 

564 -38 


ITT 

ITT74123 

251 -47 


Ferranti 

ZN74151 

249-177 




1 105 -8 




581 -9 


Motorola 

MC74123 

251 -50 


Hitachi 

HD74151 

249-180 


TRW 

74160 

229-145 



MA741C 

583-15 


National 

DM74123 

251 -52 


ITT 

ITT74151 

249-182 

74161 

AMD 

SN74161 

227-179 



SA741C 

583-16 


NEC America >iPB74123 

251 -53 


Motorola 

MC74151 

249-185 


Fairchild 

74161 

227-185 


Silicon G 

SG741 

564-37 


Raytheon 

74123 

251 -55 


National 

DM74151A. 

249-187 


Ferranti 

ZN74161 

227-187 




581 -10 


Signetics 

74123 

251 -57 


NEC America jxP8741 51 

. 249-188 


Hitachi 

HD74161 

227-186 



SG741C 

583-18 

/ 

Tl 

SN74123 

251 -59 


Raytheon 

74151 

249-190 


ITT 

1TT74161 

227-191 



SG741S 

581 -36 


TRW 

74123 

251 -60 


Signetics 

74151 

249-192 


Motorola 

MC74161 

227-196] 



SG741SC 

582-37 

74125 

Fairchild 

74125 

225 -59 


Tl 

‘SN74151A 

249-194 


National 

DM74161 

227-198 


T! 

fiA741 

564-41 


Hitachi 

HD74125 

225-60 


TRW 

74151 

249-195 


NEC America uPB7416l 

228 -4 



m A74 1 C 

583-22 


National 

DM74125 

225-66 

74152 

Fairchild 

74152 

249-121 


Raytheon 

74161 

228-8 



jiA74lM 

581-12 


Signetics 

74125 

225-68 


■ Motorola 

MC74152 

24S-123 


S*Qf*$lics 

74161 

223-10 

7410 

Fairchild 

7410 

240 -203 


Tl 

SN74125 

225-70 


Raytheon 

74152 

249-129 


Tl 

SNI74161 

228-15 


Ferranti 

ZN7410 

241 -5 

74126 

Fairchild 

74126 

225 -90 


TRW 

74152 

249-132 




% 105-8 


G! 

ACF7410C 

598-182 


Hitachi 

HD74126 

225 -91 

74153 

P a j rC hj!(j 

74153 

248-197 


TRW 

74161 

228-16 


Hitachi 

HD7410 

241 -7 


National 

DM74126 

225 -96 


Ferranti 

ZN74153 

248-199 

74162 

AMD 

SN74162 

229-177 


ITT 

ITT7410 

241 -9 


Signetics 

74126 

225 -98 


ITT 

ITT74153 

249 -3 


Fairchild 

74162 

229-179 


Motorola 

MC7410 

241 -15 


Tl 

SN74126 

225-100 


Motorola 

MC74153 

249-8 


Hitachi 

HD74162 

229-180 


National 

DM7410 

241 -17 

74128 

Signetics 

74128 

234 -55 


National 

DM74153 

249-10 


ITT 

ITT74162 

229-182 


NEC America pPB?410 

241 -19 




334 -37 


NEC America jxPB741S3 

249-11 


Motorola 

MC74162 

229-185 


Raytheon 1 

7410 

241 -2i 


T! 

SN74128 

234 -57 


Raytheon 

74153 

249-13 


National 

DM74162 

229-187 


Signetics 

7410 

241 -23 




334 -38 


Signetics 

74153 

249-15 


Raytheon 

74162 

229-189 


"Tt' 

SN7410 

241 -25 

7413 

Fairchild 

7413 

255-107 


Tl 

SN74153 

249-17 


Signetics 

74162 

229-l9ll 


Toshiba. 

TC7410 

209-161 


Ferranti 

ZN7413 

255-109 


TRW 

74153 

249-18 


Ti 

SN74162 

229-193J 


TRW 

7410 

241 -27 


ITT 

ITT7413 

255-112 

74154 

AMD 

SN741 54 

233-49 




S 105-8 

74100 

Motorola 

MC74100 

246-73 


Motorola 

MC7413 

255-115 


Fairchild 

74154 

233-53 


TRW 

74162 

229-194 


Signetics 

74100 

246-75 


National 

DM7413 

255-117 


Ferranti 

ZN74154 

233-55 

74163 

AMD 

SN74163 

227-133 


Ti 

• SN74100 

246 -77 


NEC America /iPB74i3 

255-118 


Motorola 

MC74154 

233-61 


Fairchild 

74163 

227-135 

74104 

Fairchild 

74104 

234-120 


Signetics 

7413 

255-120 


National 

DM74154 

233 -63 


Ferranti 

ZN74163 

227-137 

74105 

Farchild 

74105 

234-122 


Tl 

SN7413 

255-122 


NEC America fiPB74154 

233-66 


Hitachi 

HD74163 

227 -1 38 


NEC America fiPB74 1 05 

234-124 


TRW 

7413 

255-123 


Raytheon 

74154 

233-71 


ITT 

ITT74163 

227 -1 401 

74107 

Fairchild 

74107 

235 -201 

74132 

Fairchild 

74132 

255-143 


Signetics 

74154 

233-73 


Motorola 

MC74163 

227 -143S 


Ferranti 

ZN74107 

236 4 


Hitachi 

HD74132 

255 1 44 


Tl 

SN74154 

233-77 


National 

DM74163 

• 227-145! 


Hitachi 

HD74107 

236 -6 


Motorola 

MC74132 

255-147 


TRW 

74154 

233-78 


Raytheon 

74163 

227-147* 


ITT 

iTT74l07 

236-10 


National 

DM74132 

255-149 

74155 

Fairchiid 

74155 

232 -55 


Signetics 

74163 

227 -l49j 


Motorola 

MC74107 

236-17 


Signetics 

74132 

255-151 


Ferranti 

ZN74155 

232 57 


T! 

■SN74163 

227 151 


National 

DM74107 

236 -21 


Tl 

SN7413? 

256-163 


Hitachi 

HD74155 

232 -58 




? 105-8 


NEC America uP87410? 

236 -23 

74136 

Hitachi 

HD74136 

244-141 


ITT 

ITT741 55 

232 -60 


TRW 

74163 

227-152! 


Signetics 

74107 

236-27 


Motorola 

MC74136 

244-143 


Motorola 

MC74155 

232 -63 

74164 

AMD 

SN74164 

253-29 


Tl 

SN74107 

236-31 


Raytheon 

74136 

244-145 


National 

DM74155 

232 -65 


Fairchild 

74164 

253-31 

74109 

Fait child 

74109 

235 -61 


Ti 

SN74136 

244-147 


Raytheon 

74155 

232-71 




1027 -65 


National 

DM74109 

235 -65 


TRW 

74136 

24 A -14S 


Signetics 

7*1 5ft 

232 ‘73 


Porrant! 

7KJ741A4 

253-34 


Signetics 

74109 

235 -69 

7414 

Fairchild 

7414 

255-177 


Ti 

SN74155 

232-75 


Hitachi 

HD74164 

253 -33 


Ti 

i Os# 

23b -1 ) 


KiitfChi 

KD7414 

255 - 1 76 


TRW 

/4l 55 

232 '70 


iTT 

i i J/41 64 

253 -36 

7411 

Fairchild 

741 1 

238-ii5 


Motorola 

MC7414 

255-181 

74 1 56 

Fairchiid 

74156 

232 -97 


National 

DM74164 

253-41 


ITT 

ITT7411 

238-117 


National 

DM7414 

255-183 


Hitachi 

HD74156 

232 -98 


NEC America /I.PB74164 

253-42 


National 

DM741 1 

238 119 


Signetics 

741 4 

OCC i QC 


jTT 

ITT741 56 

232-100 


Raytheon 

74164 

253-44 


Raytheon 

7411 

93ft. 191 


Tl 

SN7414 

2S£LdB7 


Mntnroia 

MC74156 

P2P -103 




10P7-7Q 


Signetics 

7411 

238-123 

74141 

Fairchild 

74141 

327-10 


National 

DM74156 

232-105 


Signetics 

74164 

253-46 

74110 

TI 

SN74110 

234-164 


Motorola 

MC74141 

327-13 


NEC America |rPB74156 

232-106 




1027-83 

74111 

Tl 

SN74111 

236-125 


National 

DM74141 

327-15 


Raytheon 

74156 

232-108 


Tl 

SN74164 

253-48 
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Base 
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Page-Line 

Base 

Number 
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Page-Line 

Base 

Number 
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Page-Line 

74165 

Fairchild 

74165 

252-191 

74178 

Tl 

SN74178 

252 -88 

74193 

Tl 

SN74193 

228-142 

7421 

Signetics 

7421 

238-78 




1027-34 




1025-102 

74194 

AMD 

SN74194 

251 -188 

7422 

Fairchild 

7422 

240-149 


Ferranti 

ZN74165 

252-193 

74179 

Fairchild 

74179 

252 -92 




1025 -78 


Hitachi 

HD7422 

240 -150 


Motorola 

MC74165 

252-196 




1025-84 


Fairchild 

74194 

251 -190 


Raytheon 

7422 

240-152 




1027 -36 


Ti 

SN74179 

252 -i 00 




1025 -86 


Tl 

SN7422 

240-154 


National 

DM74165 

252-198 




1025-104 


Ferranti 

ZN74194 

251 -192 

74221 

AMD 

SN74221 

250-191 




1027-38 

74180 

Fairchild 

74180 

255 -5 


Hitachi 

HD74194 

251 -193 


Signetics 

74221 

250-192 


Raytheon 

74165 

252-200 


Ferranti 

ZN74180 

255-7 


ITT 

ITT74194 

251 -195 


Tl 

SN74221 

250-194 




1027 -40 


Hitachi 

HD74180 

255-9 




1025 -90 

7423 

Fairchild 

7423 

245 -62 


Signetics 

74165 

253-3 


ITT 

ITT74180 

255-11 


Motorola 

MC74194 

251 -197 


Motorola 

MC7423 

245 -64 




1027-42 


Motorola 

MC74180 

255-14 




1025-92 


National 

DM7423 

245 -68 


Tl 

SN74165 

253 -5 


National 

DM74180 

255-16 


National 

DM74194 

251 -199 


Signetics 

7423 

245-69 




1027-44 


NEC America >iPB74iaO 

255-18 


Raytheon 

7^194 

251 -201 


Tl 

SN7423 

245-71 

74166 

Fairchild 

74166 

253-12 


Raytheon 

74180 

'255 -20 




1025-94 

74246 

Tl 

SN74246 

325-162 




1027-46 


Signetics 

74180 

255-26 


Signetics 

74194 

251 -203 

74247 

Tl 

SN74247 

325-134 


Ferranti 

ZN74166 

253-14 


Tl 

SN74180 

255-28 




1025 -98 

74248 

Tl 

SN74248 

325 -70 


Hitachi 

HD74166 

253-15 


TRW 

74180 

255 -29 


Tl 

SN74194 

252 -3 

74249 

Tl 

SN74249 

325 -92 


National 

DM74166 

253-18 

74181 

AMD 

SN74181 

224-19 




1025-106 

7425 

Fairchild 

7425 

245 -46 




1027-48 


Fairchild 

74181 

224-23 

74195 

AMD 

SN74195 

251 -87 


Ferranti 

ZN7425 

245-48 


Raytheon 

74166 

253-20 


Ferranti 

ZN74181 

224 -25 




1025-108 

- 

ITT. 

ITT7425 

245 -50' 




1027-50 


Motorola 

MC74181 

224 -29 


Fairchild 

74195 

251 -91 


Motorola 

MC7425 

245 -53 


Signetics 

74166 

253-22 


National 

DM74181 

224 -31 


ITT 

ITT74195 

251 -95 


National 

DM7425 

245 -55 




1027 -52 


NEC America fiPB74181 

224 -32 




1025-120 


Signetics 

7425 

245-56 


Tl 

SN74166 

253-24 


Raytheon 

74181 

224 -34 


Motorola 

MC74195 

251 -99 


Tl 

SN7425 

245-58 




1027-54 


Signetics 

74181 

224-40 




1026-3 

74251 

National 

DM74251 

250-47 

74167 

Fairchild 

74167 

254-128 


Tl 

SN74181 

224-42 


National 

DM74195 

251 -103 


Tl 

SN74251 

250-49 


Motorola 

MC74167 

254-131 

74182 

AMD 

SN74182 

224 -93 




1026-7 

74255 

Raytheon 

74255 

232-133 


Tl 

SN74167 

254-133 


Fairchild 

74182 

224 -97 


NEC America (iPB74195 

251 -104 

74259 

AMD 

SN74259 

246-14 

7417 

Fairchild 

7417 

233-98 


ITT 

ITT74182 

224-100 


Raytheon 

74195 

251 -108 


Tl 

SN74259 

246-21 


Hitachi 

HD7417. 

233 -99 


Motorola 

MC74182 

224-103 




1026-13 

7426 

Fairchild 

7426 

233-176 


ITT 

ITT7417 

233 -101 


National 

DM74182 

224-106 


Signetics 

74195 

251 -110 


Hitachi 

HD7426 

233-178 


Motorola 

MG7417 

233-104 


NEC America /iPB74182 

224-104 




1026 -23 


ITT 

ITT7426 

233-180 


National 

DM7417 

233-106 


Raytheon 

74182 

224-110 


Tl 

SN74195 

251 -115 


Motorola 

MC7426 

233-182 


Signetics 

7417 

233-108 


Signetics 

74182 

224-112 




1026-25 


National 

DM7426 

233-184 


Tl 

SN7417 

233-110 


Tl 

SN74182 

224-114 

74196 

Fairchild 

74196 

229-60 


Signetics 

7426 

233-190 


TRW 

7417 

233-112 




H 143-7 


Motorola 

MC74196 

229 -66 


Tl 

SN7426 

233-192 

74170 

Fairchild 

74170 

247-31 

74184 

Ferranti 

ZN74184 

255 -61 


National 

DM74196 

229 -76 


TRW 

7426 

233-194 




1010-59 


National 

DM74184 

255 -63 


Signetics 

74196 

229-84 

74265 

Tl 

SN74265 

255-95 


Ferranti 

ZN74170 

247 -33 


Tl 

SN74184 

255-65 


Tl 

SN74196 

229 -90 

742 7 

Fairchild 

7427 

245 -86 




1010-63 




1000-26 

74197 

Fairchild 

74197 

227-72 


c errantl 

ZN7427 

245-88 


National 

DM74170 

247-36 




f 101-14 


Ferranti 

ZN74197 

227 -74 


Hitachi 

HD7427 

245-89 




1010-68 

74185 

National 

DM741 85 A 

23S-T! 

...... 

MotoWa 

MC74197 

227-82 


Motorola 

:,lC'7i27 

245 *92 


NEC America jutPB74i 70 

247-37 


NEC America (1PB74185 

232-66 


National 

DM74197 

227 -88 


National 

DM7427 

245-94 


Raytheon 

74170 

247-39 


Tl 

SN74185A 

255 -74 


Signetics 

74197 

227-100 


Signetics 

7427 

245-96 




1010-72 




1000-38 


Tl 

SN74197 

227-104 


Tl 

SN7427 

245-98 


Signetics 

74170 

247-41 




H 101-14 

74198 

Fairchild 

74198 

252-149 

74273 

Tl 

SN74273 

238-17 


Tl 

SN74170 

247 -43 

74187 

National 

DM74187 

1020 -45 




1027-10 

74276 

Tl 

SN74276 

236-135 




1010-76 


Tl 

SN74187 

1020-47 


Hitachi 

HD74198 

252-150 

74278 

Tl 

SN74278 

254-139 

74172 

Teletunken 

TL74172 

1010-103 

74188 

Tl 

SN74188A 

1003 -29 


National 

DM74198 

252-153 

74279 

Fairchild 

74279 

246-167 


Tl 

SN74172 

247-96 

74190 

Fairchild 

74190 

230-59 




1027-14 


Signetics 

74279 

246-169 

- 



1010-104 


Hitachi 

HD74190 

230 -60 


NEC America jrPB74l98 

252-154 


Tl 

SN74279 

246-171 

74173 

Fairchild 

74173 

237-15 


ITT 

ITT74190 

230 -62 


Raytheon 

74198 

252-156 

7428 

Ferranti 

ZN7428 

245-122 


National 

DM74173 

237-17 


Motorola 

MC74190 

230-67 




1027-18 


Signetics 

7428 

245-138 


Signetics 

74173 

237-24 


National 

DM74190 

230 -69 


Signetics 

74198 

■ 252-158 


Tl 

SN7428 

245-142 


Tl 

SN74173 

237-26 


Raytheon 

74190 

230-71 




1027-22 

74283 

Fairchild 

74283 

223 -31 

74174 

AMD 

SN74174 

237-165 


Signetics 

74190 

230-73 


Tl 

SN74198 

252-160 


NEC America ,iPB74283 

223 -43 


Fairchild 

74174 

237-167 


Tl 

SN74190 

230-75 


' 


1027-26 


Raytheon 

74283 

223-47 


Ferranti 

ZN74174 

237-170 

74191 

Fairchild 

74191 

228-69 

74199 

Fairchild 

74199 

252-136 


Tl 

SN74283 

223-53 


Hitachi 

HD74174 

237-171 


Ferranti 

ZN74191 

228-71 




1027-12 




I 101-14 


Motorola 

MC74174 

237-174 


Hitachi 

HD74191 

228-72 


Hitachi 

HD74199 

252-137 




1 143-7 


National 

DM74174 

237-176 


ITT 

ITT74191 

228-74 


National 

DM74199 

252-140 

74284 

Tl 

SN74284 

223-156 


Raytheon 

74174 ■ 

237-178 


Motorola 

MC74191 

228 -77 




1027-16 




1 101 -14 


Signetics 

74174 

237-180 


National 

DM74191 

228 -79- 


Raytheon 

74199 

252-142 




f 143-7 


Tl 

SN74174 

237-182 


Raytheon 

74191 

228-81 




1027 -20 

74265 

Tl 

SN74285 

223-159 

74175 

AMD 

SN74175 

237-40 


Signetics 

74191 

228 -83 


Signetics 

74199 

252-144 




1 101-14 


Fairchild 

74175 

237-42 


Tl 

SN74191 

228 -85 




1027-24 




f 143-7 ' 


Ferranti 

ZN74175 

237-44 

74192 

AMD 

SN74192 

230-104 


Tl 

SN74199 

252-146 

74290 

Fairchild 

74290 

229-2 


Hitachi 

HD74175 

237-45 


Fairchild 

74192 

230-108 




1027-28 


Motorola 

MC74290 

229-14 


Motorola 

MC74175 

237-48 


Ferranti 

ZN74192 

230-110 

742 

Exar 

XR742 

616-22 


Tl 

SN74290 

229-23 


National 

DM74175 

237-50 


ITT 

ITT74192 

230-113 


Fairchild 

fiA742 

A 135-2 


TRW 

74290 

229 -26 


NEC America fiPB74175 

237-51 


Motorola 

MC74192 

230-116 



MA742C 

616-23 ‘ 

74293 

Fairchild 

74293 

227-6 


Raytheon 

74175 

237-53 


National 

DM74192 

230-120 

7420 

Fairchild 

7420 

239-201 


Motorola 

MC74293 

227-19 


Signetics 

74175 

237-55 


NEC America ytPB741 92 

230-121 


Ferranti 

ZN7420 

240-4 


Tl 

SN74293 

227 -27 


Tl 

SN74175 

237-57 


Raytheon 

74192 

230-123 


Hitachi 

HD7420 

240-7 


TRW 

74293 

227 -30 

74176 

Fairchild 

74176 

229-58 


Signetics 

74192 

230-127 


ITT 

ITT7420 

240-9 

74298 

Fairchild 

74298 

237-121 


Motorola 

MC74176 . 

229-64 


Ti 

SN74192 

230-129 


Motorola 

MC7420 

240-14 




248-11 


National 

DM74176 

229-74 

74193 

AMD 

SN74193 

228-114 


National 

DM7420 

240-16 


Motorola 

MC74298 

237-123 


Signetics 

74176 

229-83 


Fairchild 

74193 

228-118 


NEC America /uPB7420 

240-18 




248-13 


Tl 

SN74176 

229-88 


Ferranti 

ZN74193 

228-120 


Raytheon 

7420 

240-20 


Signetics 

74298 

237-125 

74177 

Fairchild 

74177 

227 -70 


ITT 

ITT74193 

228-123 


Signetics 

7420 

240-22 




248-15 


Motorola 

MC74177 

227-80 


Motorola 

MC74193 

228-126 


T! 

SN7420 

240-24 


Ti 

SN74298 

237-127 


National 

DM74177 

227 -90 


National 

DM74193 

228-130 


Toshiba 

TC7420 

209-125 




248-17 


Signetics 

74177 

227 -99 


NEC America uPB74i93 

228-131 


TRW 

7420 

240-26 

7430 

Fairchild 

7430 

239-114 


Tl 

SN74177 

227-102 


Raytheon 

74193 

228-135 

7421 

Fairchild 

7421 

238 -72 


Ferranti 

ZN7430 

239-118 

74178 

Fairchild 

74178 

252 -80 


Signetics 

74193 

228-139 


ITT 

ITT7421 

238-74 


Hitachi 

HD7430 

239-120 




1025 -82 


SW 

SW74193 

228-140 


Raytheon 

7421 

238 -76 


ITT 

ITT7430 

239-122 
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•7 Artr\ 

Motorola 

Mr. 74 30 

230-125 

7442 

Signetics 

7442 

231 -150 

7453 

ITT 

ITT7453 

243-69 

7473 

Tl 

SN7473 

236-29 


National 

DM7430 

239-127 


Tl 

SN7442A 

231 -158 


Motorola 

MC7453 

243-72 

7474 

Fairchild 

7474 

236-142 


NEC America |iP3'430 

239-128 

74425 

Tl 

SN74425 

225 -72 


National 

DM7453 

243-74 




246-123 


Signetics 

7430 

239-130 

74426 

Tl 

SN74426 

225-102 


NEC America uPB7453 

243 -75 


Ferranti 

ZN7474 

236-144 


Tl 

SN7430 

239-132 

7443 

Fairchild 

7443 

231 -76 


Signetics 

7453 

243-77 


Hitachi 

HD7474 

236-146 


TRW 

7430 

239-134 


Hitachi 

HQ7443 

231 -78 


Tl 

SN7453 

243 -79 


ITT 

ITT7474 

236-148 

7432 

Fairchild 

7432 

245-5 


ITT 

ITT7443 

231 -80 


TRW 

7453 

243 -80 


Motorola 

MC7474 

236-152 


Ferranti 

ZN7432 

245-7 


Motorola 

MC7443 

231 -83 

7454 

Fairchild 

7454 

243-12 


National 

DM7474 

236-154 


Hitachi 

HD7432 

245-8 


Raytheon 

7443 

231 -85 


Ferranti 

ZN7454 

243-14 


NEC America |iPB 74?4 

236-155 


ITT 

ITT7432 

245-10 


Signetics 

7443 

231 -87 


Hitachi 

HD7454 

243-16 


Raytheon 

7474 

236-157 


National 

DM7432 

245-12 


Tl 

SN7443A 

231 -89 


ITT 

ITT7454 

243-18 


Sgnetics 

7474 

236-159 


Signetics 

7432 

245-14 

7444 

Fairchild 

7444 

231 -96 


Motorola 

MC7454 

243-20 



246-139 


Tl 

SN7432 

245-16 


Hitachi 

HD7444 

231 -98 


National 

DM7454 

243-22 


Tl 

SN7474 

236-161 

7433 

Signetics 

7433 

245-182 


ITT 

ITT7444 

231 -100 


NEC America fiPB7454 

243-23 


TRW 

7474 

236-163 


T! 

SN7433 

245-184 


Mntarnlp 

MC7444 

231 -103 


Signetics 

7454 

243-25 

7475 

Fairchild 

7475 

246-125 

74351 

Tl 

SN74351 

250-91 


Raytheon 

7444 

231 -105 


Tl 

SN7454 

243 -27 


Ferranti 

ZN7475 

246-127 

74365 

National 

DM74365 

225-126 


Signetics 

7444 

231 -107 


TRW 

7454 

243-28 


Hitachi 

HD7475 

246-130 




234-73 


Tl 

SN7444A 

231 -109 

746 

Fairchild 

*iA746 

559-166 


ITT 

ITT7475 

246-132 


Signetics 

74365 

225-129 

7445 

Fairchild 

7445 

232-22 


National 

LM746 

559-192 


MoiOrOia 

MC7475 

246-135 




234-74 


ITT 

ITT7445 

232-25 

7460 

Fairchild 

7460 

244-46 


National 

DM7475 

246-137 


T! 

SN74365 

225-133 


Motorola 

MC7445 

232-28 


Ferranti 

ZN7460 

244-48 


Sgnetics 

7475 

246-141 




234 -76 


National 

DM7445 

232 -30 


Hitachi 

HD7460 

244 -50 


Tl 

SN7475 

246-143 

74366 

Natrona! 

DM74366 

226-146 


NEC America jiPB7445 

232-31 


Motorola 

MC7460 

244-54 


TRW 

7475 

246-145 




234-80 


Raytheon 

7445 

232 -33 


National 

DM7460 

244-56 

7476 

Fairchild 

7476 

236 -82 


Signetics 

74366 

226-149 


Signetics 

7445 

232 -35 


NEC America fiPB746Q 

244-57 


Ferranti 

ZN7476 

236-86 - 




234-81 


Tl 

SN7445 

232 -37 


Signetics 

7460 

244-59 


ITT 

ITT7476 

236-89 


Tl 

SN74366 

226-153 


TRW 

7445 

232 -38 


Tl 

SN7460 

244-61 


Motorola 

MC7476 

236-95 




234-83 

74452 

Motorola 

MC74452 

230 -28 


TRW 

7460 

244-63 


National 

DM7476 

236-97 

74367 

National 

DM74367 

225-128 

74453 

Motorola 

MC74453 

227-129 

747 

AMD 

SSS747 

588-44 


NEC America M PB7476 

236-98 




234 -86 

74454 

Motorola 

MC74454 

230-165 



SSS747C 

589-41 


Signetics 

7476 

236-99 


SiQfiQtics 

74367 

225-130 

74455 

Motorola 

MC74455 

228-191 



747C 

590-52 


Tl 

SN7476 

236-102 




234-87 

74456 

Motorola 

MC74456 

223-98 



747M 

590-4 


Toshiba 

TC7476 

208-193 


Tl 

SN74367 

225-135 

7446 

Fairchild 

7446 

325-146 


Fairchild 

(iA747AM 

589-25 


TRW 

7476 

236-104 




234 -89 


ITT 

ITT7446A 

, 325-151 



jiA747C 

590-54 

7477 

Fairchild 

7477 

246-107 

74368 

National 

DM74368 

226-148 


Motorola 

MC7446 

325-153 



(iA747EC 

589-26 


Motorola 

MC7477 

246-109 




234-93 


National 

DM7446A 

325-155 



fjA747M 

590-7 


Signetics 

7477 

246-111 


'Signetics 

74368 

226-150 




f 109-14 


National 

LM747 

590-11 

7479 

Motorola 

MC7479 

236-138 




234 -94 


NEC America jiP87446 

325-156 



LM747A 

589-27 

748 

AMD 

748C 

582-46 


Tl 

SNI74368 

226-154 


Signetics 

7446 

325-158 



LM747C 

590-58 



748M 

581 -25 




234 -96 


Tl 

SN7446A 

325-160 



LM747E 

589-28 


Fairchild 

jxA748C 

582-47 

7437 

Fairchild 

7437 

241 -180 

74460 

Motorola 

MC74460 

256-39 


PMI 

PM747 

* 844 



uA748M 

581 -26 


Ferranti 

ZN7437 

241 -182 

74468 

Motorola 

MC74468 

253-185 




590-13 


National 

LM748 

581 -28 


nr 

ITT7437 

241-185 




347-206 



PM747C 

* 844 



LM748C 

581 -29 


Motorola 

MC7437 

241 -188 

7447 

Fairchild 

7447 

325-110 




591-3 


NPC 

SFC748C 

582 -49 


National 

DM7437 

241-190 


ITT 

ITT7447A 

325-115 



SSS747 

* 844 


Plessey 

SL748 

582 -50 


NEC America ji°37437 

241-193 


Motorola 

MC7447 

325-119 




588-45 


Raytheon 

RC748 

582 -51 


Raytheon 

7437 

241 -195 


National 

DM7447A 

325-121 



SSS747B 

* 844 



RM748 

581 -30 


Signetics 

7437 

241 -197 




1 109-14 




589-23 


RCA 

CA748 

581 -31 


Tl 

SN7437 

241 -199 


NEC America /iPB7447 

325-126 



SSS747C 

* 844 



CA748C 

582-52 


THW 

7437 

241 -201 


Signetics 

7447 

325-128 




589-42 



(■A748 

581 - 3 ? 

74376 

Tl 

SN74376 

236-132 


Ti 

SN7447A 

325-132 



SSS747G 

* 844 



fiA748C 

582-53 

7438 

Fairchild 

7438 

242-126 

7448 

Fairchild 

7448 

325 -43 




589-43 


Silicon G 

SG748 

581 -33 


Ferranti 

ZN7438 

242-129 


ITT 

ITT7448 

325 -47 


Raytheon 

RC747 

591 -7 



SG748C 

582 -55 


ITT 

ITT7438 

242-132 


Motorola 

MC7448 

325 -50 



RM747 

590-17 


Tl 

jiA748C 

582-56 


Motorola 

MC7438 

242-135 


National 

DM7448 

325-54 


RCA 

CA747 

590-15 



HA748M 

581 -34 


National 

DM7438 

242-138 


Signetics 

7448 

325 -62 



CA747C 

591 -5 

7480 

Fairchild 

7480 

223-3 


NEC America ^87438 

242-1391 


TJ 

SN7448 

325-66 


Sgnetics 

pA747 

590-21 


-Gi 

ACF7480C 

598-184 


Raytheon 

7438 

242-141 

7449 

Fairchild 

7449 

325 -78 



H A747C 

591 -9 


ITT 

1TT7480 

223-5 


Signetics 

7438 

242-143 


Motorola 

MC7449 

325 -82 



SA747C 

591 -10 


Motorola 

MC7480 

223-8 


T! 


242-147 


Tl 

SN7449 

325-90 


Silicon G 

SG747 

590-22 


NEC America nPB7480 

223 -9 


TRW 

7438 

242-149 

74490 

Ti 

SN74490 

230 -35 



SG747C 

591 -13 


Sgnetics 

7480 

223-11 

7439 

Fairchild 

7439 

242-127 

74492 

Tl 

SN74492 

* 130-5 


Tl 

I0.A747C 

591 -15 


Tl 

SN7480 

223 -14 


Signetics 

7439 

242-145 

74495 

Ti 

SN74495 

1! 130-5 



jiA747M 

590 -24 

7481 

Tj 

SN7481A 

247 -21 

74390 

Tj 

SN74390 

230-34 

7450 

Fairchild 

7450 

244-6 

7470 

Fairchild 

7470 

2S4-168 




1010-109 

74393 

Tl 

SN74393 

227 -59 


Ferranti 

ZN7450 

244-10 


Ferranti 

ZN7470 

234-170 


TRW 

7481 

247-22 

7440 

Fairchild 

7440 

240-76 


Hitachi 

HD7450 

244-12 


ITT 

ITT7470 

234-173 

7482 

Fairchild 

7482 

223-17 


Ferranti 

ZN7440 

240-80 


ITT 

ITT7450 

244-14 


Motorola 

MC7470 

234-176 


Ferranti 

ZN7482 

223-19 


Hitachi 

HD7440 

240-82 


Motorola 

MC7450 

244-20 

' 

National 

DM7470 

234-178 


ITT 

ITT7482 

223-22 


ITT 

ITT7440 

240-84 


National 

DM7450 

244 -22 


Signetics 

7470 

234-180 


Motorola 

MC7482 

223-24 


Motorola 

MC7440 

240 -89 


NEC America (iPB7450 

244-24 


Tl 

SN7470 

234-184 


Ti 

SN7482 

223-26 


National 

DM74eO 

240-91 


Signetics 

7450 

244-26 

7472 

Fairchild 

7472 

234 128 

7483 

Fairchild 

7483 

223 -29 


NEC America fiP 37440 

240 -S3 


TJ 

SN7450 

244 -28 


Ferranti 

ZN7472 

234-132 


Ferranti 

ZN7483A 

223-33 


Signetics 

7440 

240-95 


TRW 

7450 

244 -30 


Hitachi 

HD7472 

234-134 


ITT 

ITT7483 

223-36 


Tl 

SN7440 

240 -97 

7451 

Fairchild 

7451 

243-118 


ITT 

ITT7472 

234-136 


Motorola 

MC7483 

223-40 


TRW 

7440 

240 -99 


Ferranti 

ZN7451 

243-119 


Motorola 

MC7472 

234-140 


National 

DM7483 

223-42 

74408 

Motorola 

MC74408 

254-190 

326*iy1 


Hitachi 

HD7451 

243-122 


National 

DM7472 

234-142 




f 101-11 

7441 

Fairchna 

7441 


ITT 

ITT7451 

243-124 


Sgnstics 

7472 

234 .143 


Raytheon 

7483 

223-45 


National 

DM7441 A 

327-4 


Motorola 

MC7451 

243-126 


Tl 

SN7472 

234-146 


Signetics 

7483 

223-49 

7442 

Fairchild 

7442 

231 -118 


National 

OM74bl 

243-126 


TRW 

7472 

234 -148 


IS 

SN7483A 

2°3 51 


Ferranti 

ZN7442 

231 -124 


NEC America (iPB745i 

243-129 

7473 

Fairchild 

7473 

235-199 

7484 

NEC America *iP87484 

247-25 


Hitachi 

HD7442 

231 -126 


Signetics 

7451 

243-131 


Ferranti 

ZN7473 

236-2 


T! 

SN7484A 

247-27 


ITT 

ITT7442 

231 -128 


Ti 

SN7451 

243-133 


in 

ITT7473 

236-8 




1010-111 


Monoid 

MC744? 

231 -1 35 


TRW 

7451 

243 136 


k4n*ArAio 

MC7473 

236-15 

7485 

Fairchild 

7485 

224-190 


National 

DM7442 

231 -139 

7453 

Fairchild 

7453 

243 -61 


National 

DM7473 

236-19 


Ferranti 

ZN7485 

224-194 


NEC America fiP87442 

231 -142 


Ferranti 

ZN7453 

243-63 


NEC America jiPB7473 

236-22 


Hitachi 

HD7485 

224-195 


Raytheon 

7442 

231 -144 


Hitachi 

HD7453 

243-66 


Signetics 

7473 

236-25 


Motorola 

MC7485 

224-198 


f indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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7485 

National 

DM7485 

225-4 

7495 

ITT 

ITT7495 

251 -159 

7503 

Micro Power 

MPS7503S 


315-5 

75110 

Tl 

SN75110 

H 

106-12 


NEC America 

fiPB7485 

225 -5 




1025 -88 

7504 

Toshiba 

TA7504 


564-42' 



SN7511QA 


334 -29 


Signetics 

7485 

225-7 


Motorola 

MC7495 

251 -164 

>506 

AD 

AD7506J 


315-106 

75112 

Fairchild 

75112 

If 

109-7 < 


Tl 

SN7485 

225-10 




1026-27 



AD7506K 


315-107 



751 12C 


334-31 


TRW 

7485 

225-1 1 




H 143-13 



AD7506S 


315-98 


Tl 

SN75112 


334-32 

7486 

Fairchild 

7486 

244 -70 


National 

DM7495 

251 -166 



AD7506T 


315-99 

75113 

Tl 

SN75113 


333-24 


Ferranti 

2N7486 

244-72 




1025-72 


Micro Power 

MPS7506J 


315-109 

75114 

Tl 

SN75114 


333 -22 


Hitachi 

HD7486 

244-74 




1026-5 



MPS7506K 


315-110 

75116 

Tl 

SN75116 


342 -8 


ITT 

ITT7486 

244-77 


Signetics 

7495 

251 -168 



MPS7506S 


315-103 

75117 

Tl 

SN75117 


342-10 


Motorola 

MC7486 

244-80 




1025 -96 



MPS7506T 


315-104 

75118 

Tl 

SN75118 


342-12 


National 

DM7486 

244 -84 


Tl 

SN7495A 

251 -170 


Toshiba 

TA7506 


564-17 

75119 

Tl 

SN75119 


342-14 


NEC America >xPB7486 

244-85 




1025-100 

7507 

AD 

AD7507J 


315-66 

7512 

AD 

AD7512DIJ 


310-56 


Raytheon 

7486 

244 -87 

7496 

Fairchild 

7496 

252-107 



AD7507K 


315-67 



AD7512DIK 


310-57 


Signetics 

7486 

244 -91 




1026-107 



AD7507S 


315-56 



AD7512DIS 


310-58 


Tl 

SN7486 

244 -95 


Ferranti 

ZN7496 

252-109 



AD7507T 


315-57. 



AD7512DIT 


310-60' 


TRW 

7486 

244-96 


Hitachi 

HD7496 

252-111 


Micro Power 

MPS7507J 


315-69 


MTro Power 

MPS7512DIJ 


310-61 

7488 

National 

DM7488 

1020-14 


ITT 

ITT7496 

252-113 



MPS7507K 


315-70 



MPS7512DK 


310-62 


Tl 

SN7488A 

1020-12 




1026-109 



MPS7507S 


315-63 



MPS7512DIS 


310-63 

7489 

AMD 

SN7489 

1011-45 


Motorola 

MC7496 

252-116 



MPS7507T 


315-64 


National 

DM7512 


236-128 

t 

Fairchild 

7489 

1011-46 




1026-111 


Telenetics 

7507-01 


309-29 

75121 

Fairchild 

75121 


331 -20 


National 

DM7489 

*1287 


National 

DM7496 

252-116 



7507-02 


311-25 




n 

109-7 




1011 -42 




1026-113 



7507-03 


316-22 


National 

DS75121 


331 -23 


Tl 

SN7489 

1011-52 


Signetics 

7496 

252-120 

7508 

Telenetics 

7508-01 


315-91 


Tl 

SN75121 


331 -28 


TRW 

7489 

1011 -53 




1026-115 



7508-02 


315-51 

75122 

Fairchild 

75122 

11 

109-7 

749 

Fairchild 

/xA749 

555-160 


Tl 

SN7496 

252-122 

7509 

Telenetics 

7509-01 


312-78 



75 122C 


335 -28 


. 


1 113-2 




1026-117 

7510 

AD 

AD7510DIJ 


308 -38 


National 

DS75122 


335-31 




1 113-3 


TRW 

7496 

252-123 



AD7510DIK 


308 -39 

75123 

Fairchild 

75123 


331 -32 




11 122-5 




1026-118 



AD7510DiS 


308 -40 




1 

109-7 



jj.A749C 

589-31 

7497 

Fairchild 

7497 

254-121 


Micro Power 

MPS7510DIJ 


308 -45 


National 

DS75123 


331 -34 



p.A749D 

591 -54 


Motorola 

MC7497 

254-123 



MPS7510DIK 


308-46 


Tl 

SN75123 


331-38 



M A749M 

539 -32 


Tl 

SN7497 

254-125 



MPS7510DIS 


308 -47 

75124 

Fairchild 

751 24 

n 

109-7 

7490 

Fairchild 

7490 , 

228-199 

75 

Rockwell 

75XX 

1505 -41 

75107 

AMD 

SN75107B 


338 -28 



75124C 


335-17 


Ferranti 

ZN7490 

229-4 


Tl 

TL075AM 

592-41 


Fairchild 

75107 

H 

109-7 


National 

DS75124 


335-19 


Hitachi 

HD7490 

229-6 



TL075BC 

592 -42 



75107AC 


337-59 

75125 

Tl 

SN75125 


336-20 


ITT 

ITT7490 

229 -8 

75LS132 

Motorola 

SN751S132 

255-160 



75107BC 


338 -30 

75127 

Tl 

SN75127 


336-21 


Motorola 

MC7490 

229-12 

75S107 

Signetics 

75S107 

338 -7 


ITT 

ITT75107A 


337-61 

75128 

Tl 

SN75128 


336-22 


National 

DM7490 

229-16 

75S108 

Signetics 

75S108 

338-24 



ITT75107B 


338 -32 

75129 

Tl 

SN75129 


336-23 




H 111-4 

75S207 

Signetics 

75S207 

337 -45 


Motorola 

MC75107 


338-2 

7513 

AD 

AD7513J 


307-45 


Signetics 

7490 

229-18 




347-195 


National 

DS75107 

* 

504 



AD7512K 


307 46 


Tl 

SN7490A 

229 -21 

75S208 

Signetics 

75S208 

337-55 





338-4 



AD7513S 


307-34 


TRW 

7490 

229-25 




347-196 





338-34 



AD7513T 


307-35 

7490S1 


TL749CS* 

229 -''9 

75S28 

National 

DM75S28 

*1233 


Raytheon 

RC75107A 


3 S3 ,3 



■JPSfz: 3J 


307 - 4-3 

7491 

Fairchild 

7491 

253-75 




1022-22 


Tl 

SN75107 

f 

106-12 



MPS7513K 


307 -49 




1027 -91 

75S29 

National 

DM75S29 

*1283 




11 

110-6 



MP7513S 


307 -37 


Ferranti 

ZN7491 

253-77 




1022-21 



SN75107A 


338-9 

75136 

Tl 

SN75136 


256-79 


ITT 

ITT7491 A 

253 -80 

75S68 

National 

DM75S68 

*1295 



SN75107B 


338-36 





340 - 4 ’ 


Motorola 

MC7491 

253 -84 




1011-38 

75108 

AMD 

SN75108B 


338 -38 

75138 

ITT 

1TT751 38 


341 -46 



MC74.91 A 

1027 -94 

75S97 

National 

DM75S97 

1020 -43 


Fairchild 

75108 

11 

109-7 


Silicon G 

SG75138 


34-1 -47 




! 143-13 

75V01 

Siliconix 

S75V01 

327 -35 



75108AC 


338-15 


Tl 

SN75138 


34', -48 


National 

DM7491 A 

253-86 




345 -80 



75108BC 


338 -40 

75140 

Motorola 

MC75140 


335-1 


NEC America uPB7491 

253 -87 

75V02 

Silicon* 

S75V02 

327 -36 


ITT 

ITT75108A 


338-17 


Tl 

SN75140 


335-3 


Signetics 

7491 

253 -90 




345 -81 



ITT75108B 


338 -42 

75141 

Tl 

SN75141 


335-5 




1027-100 

75V03 

Siliconix 

S75V03 

* 542 


Motorola 

MC75108 


338-19 

75142 

Tl 

SN75142 


335-7 


Tl 

SN7491A 

253 -92 




327-37 


National 

DS75108 

★ 

504 

75143 

Tl ■ 

SN75143 


335 -9 




1027-102 




345 -82 





338-21 

75150 

Fairchild 

75150 


331 -5 

7492 

Fairchild 

7492 

230-190 

75V11 

Siliconix 

S75V11 

327 -38 





338 -44 


National 

DS75150 


331 -7 


Ferranti 

ZN7492 

230-192 




345 -83 


Raytheon 

RC75108A 


338 -22 


Raytheon 

RC75150 


331 -8 


Hitachi 

HD7492 

230-194 

75V12 

Silicon* 

S75V12 

327-39 


Tl 

SN75108 

n 

106-12 


Tl 

SN75150 


331 -10 


ITT 

ITT7492 

230-196 




345 -84 



SN75108A 


338 -26 

75152 

Tl 

SN75152 


337-35 


Motorola 

MC7492 

231 -2 

75V21 

Siliconix 

S75V21 

32/-40 



SN75108B 


338 -46 

75154 

Fairchild 

75154 

f 

109-7 


National 

DM7492 

231 -4 




345 -85 

75109 

AMD 

SN75109 


334 -5 



751 54C 


335 -36 


Signetics 

7492 

231 -6 

75V22 

Silicon* 

S75V22 

327-41 


Fairchild 

75109 

n 

109-7 


National 

DS751 54 


335 -38 


Tl 

SN7492A 

231 -8 




345-86 



751 09C 


334 -7 


Raytheon 

RC75154 


335-40 


TRW 

7492 

231 -10 

750 

Fairchild 

fiA?50 

1 120-9 


ITT 

ITT75109 


334-9 


Tl 

SN75154 


335 -43 

7493 

Fairchild 

7493 

227-1 


Plessey 

TBA750 

557-93 


Motorola 

MC75-109 


334-10 

75157 

Tl 

SN75157 


336-55 


Ferranti 

ZN7493 

227-8 




561 -82 


National 

DS75109 


334-12 

75158 

Tl 

SN75158 


333 -58 


Hitachi 

HD7493 

227-10 


Signetics 

TBA750 

557-110 


Raytheon 

RC75109 


334-13 

75159 

Tl 

SN75159 


333-59 


ITT 

ITT7493 

227-12 




561 -96 


Tl 

SN75109 

n 

106-12 

7516 

AD 

AD7S16J 


308 -77 


Motorola 

MC7493 

227-17 



TCA750 

559-88 



SN75109A 


334-16 



AD7516K 


308-56 


National 

DM7493 

227-21 

7501 

AD 

AD7501J 

314-114 

7511 

AD 

AD7S11DIJ 


308 -41 



AD7516S 


308 -78 


Signetics 

7493 

. 227-23 



AD7501K 

314-115 



AD7511DIK 


308 -42 



AD7516T 


308 -57 


Tl 

SN7493A 

227 -25 



AD7501S 

314-116 



AD75T1 D!S 


308 -43 


Micro Power 

MPS7516J 


308-79 


TRW 

7493 

227 -29 


Micro Power 

MPS7501J 

314-120 



AD7511DIT 


308-44 



MPS7516K 


308 -61 

7494 

Fairchild 

7494 

252 -66 



MPS7501K 

' 314-121 


Micro Power 

MPS7511DIJ 


308-48 



MPS7516S 


308 -80 




1026-61 



MPS7501S 

314-122 



MPS751.1DIK 


308 -49 



MPS7516T 


308 -62 


Ferranti 

ZN7494 . 

252 -69 

7502 

AD 

AD7502J 

314-58 



MPS7511DIS 


308-50 


T elenetics 

7516-01 


598-129 


Motorola 

MC7494 

252-72 



AD7502K 

314-59 



MPS7511DIT 


308 -51 

75180 

Tl 

S-N75180 


254 -8 




1026 -64 



AD7502S 

314-60 


National 

DM7511 


237-6 

75182 

Tl 

SN75182 


337-32 


Signetics 

7494 

252 -74 


Micro Power 

MPS7502J 

314-61 


Telenetics 

7511-01 


598-4 

75183 

Ti 

SN75183 


333-42 




1026 -66 



MPS7502K 

314-64 

75110 

AMD 

SN75110 


334 -1 8 

75188 

Tl 

SN75188 


331 -55 


Tl 

SN7494 

252-76 



MPS7502S 

314-65 


Fairchild 

75110 

n 

109-7 

75189 

Tl 

SN75189 


335 -53 




1026 -68 

7503 

AD 

AD7503J 

314-117 



751 IOC 


334 -20 

7519 

AD 

AD7519J 


311-9 

7495. 

Fairchild 

7495 

251 -154 



AD7503K 

. 314-118 


ITT 

ITT75110 


334-22 


Micro Power 

MPS751SJ 


311 -10 




1025-80 



AD7503S 

314-119 


Motorola 

MC75110 


334 -23 

7520 

AD 

AD7520J 


322-15 




1025-110 


Micro Power 

MPS7503J 

315-3 


National 

DS75110 


334 -25 



AD752QK 


322 -7 


Ferranti 

ZN7495A 

251 -156 



MPS7503K 

315-4 


Raytheon 

RC75110 


334 -27 



AD7520L 


322-1 


Arranged alphanumerically from (eft to right. 
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Source 
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Page-Line 

Base 

Number 
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Device 



Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

7520 

AD 

AD7520S 

322-16 

,75225 

F SirChiiu 

75225C 


347 18 

7C'10C 

CjgflattAe 

75326 

344 -46 

75432 

Ti 

SN7543? 

345 -30 



AD7520T 

322-8 

7523 

ITT 

ITT7523 


347 -59 


Silicon G 

SG75325 

344-48 

75433 

Tl 

SN75433 

345-132 



AD7520U 

322 -2 


$«i?con (i 

SG7523 


347 -6/ 


Tl. 

SN/5325 

344 -50 

75434 

Ti 

SN75434 

345 * 1 38 


AMD 

SN7520 

347-39 

75232 

Fairchild 

75232C 


347-126 

75326 

Fairchild 

75326C 

344-19 

7544 

National 

DM7544 

255 -90 


Intersil 

AD7520J 

322-18 


Signetics 

75232 


347-138 


ITT 

ITT75326 

344 -20 

75441 

Tl 

SN75441 

343-159 



AD7520K 

322-12 


Ti 

SN75232 


347-146 


Tl 

SN75326 

344 -22 




345-150 



AD7520L 

322 -4 

75233 

Fairchild 

75233C 


347-127 

75327 

Fairchild 

75327C 

344 -25 

75450 

Fairchild 

75450 

344-78 



AD7520S 

322-19 

75234 

AMD 

SN75234 


347-95 


ITT 

ITT75327 

344 -26 


ITT 

ITT75450 

344 -88 



AD7520T 

322-13 


Farcnila 

75234C 


347-99 


Ti 

SN75327 

. 344-28 


Motorola 

MC75450 

344 -95 



AD7520U 

322-5 


ITT 

ITT75234 


347-102 

75328 

Tl 

SN75328 

344 -30 


National 

DS/5450 

344-103 


ITT 

ITT7520 

347 -43 


Signetics 

75234 


347-103 

75330 

Tl 

SN75330 

344-31 


Raytheon 

RC75450 

344-107 


Micro Power 

MPS752QJ 

322-21 


T! 

SN75234 


347-105 

7534 

Fairchild 

7534C 

347-124 


Signetics 

75450B 

344-112 



MPS7520K 

.322-9 

75235 

AMD 

SN75235 


347 -96 


ITT 

ITT7534 

347-129 


Silicon G 

SG75450 

344-118 



MPS7520S 

322-22 


Fairchild 

75235C 


347-100 


Motorola 

MC7534 

347-132 


Tl 

SN75450 

f 110-6 



MPS7520T 

322-10 

75236 

iTT 

iTT75236 


347 -1 70 


National 

DS7534 

347 -1 36 



SN75450B 

344 132 


National 

DM7520 

231 -50 

75237 

ITT 

ITT75237 


347-172 


Silicon G 

SG7534 

347-143 

75451 

Fairchild 

75451 

344 -79 



DS7520 

347-46 

75238 

AMD 

SN75238 


347-109 

7535 

Fairchild 

7535C 

347-125 


ITT / 

ITT75451 

344 -89 


Sinnatirs 

7520 

347-48 


Fairchild 

75238C 


347-114 


Motorola 

MC7535 

347-133 


Motorola 

MC75451 

344 -96 


Silicon G 

SG7520 

347-51 


Tl 

SN75238 


347-117 


National 

DS7535 

347-137 



SN75451B 

344 -97 


Tl 

SN7520 

347-54 

75239 

AMD 

SN75239 


347-111 


Silicon G 

SG7535 

347-144 


National 

DS75451 

344-104 

75207 

AMO 

SN75207 

337-40 


Fairchild 

75239C- 


347-115 

75350 

Tl 

SN75350 

343-112 


Raytheon 

RC75451 

344-108 




347-184 

7524 

AMD 

SN7524 


347-8 

75355 

Tl 

SN75355 

343-134 


Signetics 

75451 B 

344-113 


Fairchild 

75207 

f 109-7, 


Fairchild 

7524C 


347-15 

75357 

Tl 

SN75357 

254-32 


Silicon G 

SG75451 

344-119 



75207C 

337-42 


!TT 

ITT7524 


347-20 




343-94 


Tl 

SN75451 

1 110-6 




347-186 


Motorola 

MC7524 


347-23 

75358 

Motorola 

MC75358 

218-130 



SN75451B 

344-133 


ITT 

ITT75207 

337 -43 


National 

DS7524 


347-27 




254 -27 

75452 

Fairchild 

75452 

345 -4 




347-188 


Signetics 

7524 


347 -29 




343-153 


ITT 

ITT75452 

345-8 


National 

DS75207 

* 504 


Silicon G 

SG7524 


347 -32 

7536 

Tl 

SN7536 

1 142-9 


Motorola 

MC75452 

345-14 




337-44 


Ti 

SN7524 


347-35 

75361 

ITT 

(7T75361 A 

343-106 



SN75452B 

345-16 




347-193 

7525 

AMD 

SN7525 


347-10 


National 

DS75361 

w 523 


National 

DS75452 

345-19 


Tl 

SN75207 

337 -46 


Fairchitc 

7525C 


347-16 




343-107 




H 106-6 




347-197 


Motorola 

MC7525 


347 -24 


Signetics 

75361 A 

343-111 


Raytheon 

RC75452 

345-21 




1 110-6 


National 

DS7525 


347 -28 


Tl 

SN75361 A 

343-113 


Signetics 

75452B 

345 -23 



SN75207B 

337-47 


Stitcon G 

SG7525 


347 -33 

75362 

National 

DS75362 

* 524 


Silicon La 

SG75452 

345-26 

75208 

AMD 

SN75208 

337-50 

7526 

Tl 

SN7526 


347-71 




343-108 


Tl 

SN75452B 

345-32 




347-185 

75261 

T! 

SN75261 

1 

140-2 

75363 

Tl 

SN75363 

343-119 

75453 

Faircmid 

75453 

345-103 


Fairchild 

75208 

H 109-7 

75270 

Tl 

SN75270 


253-187 

75364 

National 

DS75364 

* 525 


Hitachi 

75453 

345-108 



75208C 

337-52 





346-180 




343-109 


ITT 

ITT75453 

345-110 




347-187 




f 

110-6 


Tl 

SN75364 

343-157 


Motorola 

MC75453 

345-113 


ITT 

ITT75208 

337 -53 

7528 

Fairchild 

7528C 


347-76 

75365 

ITT 

ITT75365 

343-127 



SN75453B 

345-115 




347-189 


ITT 

ITT7528 


347 -79 


Motorola 

MC75365 

343-128 


National 

DS75453 

345-118 


National 

DS75208 

* 504 


Motorola 

MC7528 


347-82 


National 

DS75365 

* 526 


Raytheon 

RC75453 

345-120 




337 -54 


iNSiiOflSi 

DS7528 


347-85 




343-129 


SigneLcs 

75453B 

345-122 




347-194 


Signetics 

7528 


347-87 


T! 

SN75365 

343-135 


Silicon G 

SG75453 

345-125 


Tl 

SN75208 

337-56 


Silicon G 

SG7528 


347-88 




^ 140-2 


Ti 

SN75453B 

345-133 




347-198 


Ti 

SN7528 


347-90 

75366 

Tl 

SN7536S 

343-136 

75454 

Fairchild 

75454 

345-172 



SN75208B 

337 -57 

7529 

Fairchild 

7529C 


347-77 

75367 

ITT 

ITT75367 

254 -31 


ITT 

ITT75454 

345-176 

7521 

AD 

AD7521 J 

323 -72 


Motorola 

MC7529 


347 -83 




343 -93 


Motorola 

MC75454 

345-179 



AD7521K 

323 -65 


National 

DS7529 


347-86 


Tl 

SN75367 

254 -33 



SN75454B 

345-180 



AD7521L 

323 -56 


Silicon G 

SG7529 


347-89 




343-95 


National 

DS75454 

345-184 



AD7 52 1 S 

323-73 

753 

Fairchild 

fiA753 


546 -37 

75368 

ITT ■ 

ITT75368 

343-152 


Raytheon 

RC75454 

345-186 



AD7521T 

323 -66 





557 -40 


Motorola 

MC75368 

218-131 


Signetics 

75454B 

345-188 



AD7521U 

323 -57 





121 -I 




254 *28 


Silicon G 

SG75454 

345 -191 


AMD 

SN7521 

347 -41 




% 

121 -4 




343-154 


Tl 

SN75454B 

345-199 


Intersil 

AD7521J 

323 -74 


Intersil 

753 


546-41 


Tl 

SN75368 

254 -29 

7546 

National 

DM7546 

252-162 



AD7521K 

323 -67 

7530 

AD 

AD7530J 


322-17 




343-155 

7546Q 

Fairchild 

7546G 

344 -80 



AD7521L 

323-60 



AD7S30K 


322 -1 1 

7536S 

Ti 1 

SN75369 

343 -45 


;TT 

ITT75460 

34 4 *30 



AD7521S 

323 -75 



AD7530L 


322-3 

76370 

Tl 

SN75370 

343-122 


National 

DS75460 

344-105 



AD7521T 

323-68 


Intersil 

AD7530J 


322 -20 




? 110-6 


Silicon G 

SG75460 

344-120 



AD7521U 

323 -61 



AD753GK 


322 *14 

75375 

Ti 

CKI7C17C 

343 1 37 


T! 

SN75460 

344 - 13 a 


Micro Power 

MPS7521 J 

323 -77 



AD7530L 


322-6 

7538 

Fairchild 

7538C 

347-151 

75461 

Fairchild 

75461 

344 -81 



MP 37521 K 

323 -70 

7531 

AD 

AD7531J 


323 -14 


ITT 

ITT7538 

347 154 


!TT 

ITT75461 

344 -91 



MPS7521L 

323-63 



AD7531K 


323-13 


Motorola 

MC7538 

347-157 


Motorola 

MC75461 

344 -98 



MPS7521 S 

323-78 



AD7531L 


323-12 


National 

DS7538 

347-161 


National 

DS75461 

344-106 



MPS7521T 

323-71 


Intersil 

AD7531J 


323-76 


Silicon G 

SG7538 

347 -165 


Silicon G 

SG75461 

344-121 



MPS7521U 

323 -64 



AD7531K 


323 -69 

7539 

Fairchild 

7539C 

347-162 


Tl 

SN75461 

344-136 


National 

DS7521 

347-47 



AD7531L 


323 -62 


Motorola 

MC7539 

347-158 

75462 

Fairchild 

75462 

345-5 


Silicon G 

SG7521 

347 -52 

75320 

Tl 

SN75320 


343-144 


National 

DS7539 

347-162 


ITT 

ITT 75462 

345-9. 

7522 

AD 

AD7522J 

322-35 

75321 

Tl 

SN75321 


343-145 


Silicon G 

SG7539 

347-166 


Motorola 

MC75462 

345-15 



AD7522K 

322-31 

75322 

National 

DS75322 

★ 

521 

75401 

Tl 

SN75401 

344-128 


National 

DS75462 

345 -20 



AD7522L 

322 -27 





343-117 

75402 

Tl 

SN75402 

345 -28 


Silicon G 

SG 75462 

345 -27 



AD7522S 

322 -36 


II 

SN76322 


344-116 

/6403 

Ti 

SN75403 

345-130 


Ti 

SN75462 

345 -34 



AD7522T 

322 -32 




11 

142 -3 

75404 

Tl 

SN75404 

346 -i 96 

75463 

Fairchild 

75463 

345-10-1 



AD7522U 

300 OO 

7COO/1 

F-"-;rChi!d 

75304 


344 10 

7541 1 

TJ 

1 

344 -1 OQ 


Hitachi 

75463 

345-109 


iTT 

ITT7522 

347 -56 


National 

DS75324 

« 

$22 

75412 

Tl 

SN75412 

345-29 


ITT 

STT75463 

345-1 1 1 


Micro Power 

MPS7522J 

322-37 





344-12 

75413 

Tl 

SN75413 

345-131 


Motorola 

MC75463 

345-114 



MPS7522K 

322 -33 


Raytheon’ 

RC75324 


344-13 

75414 

Tl 

SN75414 

345-197 


National 

DS75463 

wo-ny 



MPS75221 

322 -29 


Sianetics 

75324 


344-15 

75416 

T! 

SN75416 

344-143 


Silicon G 

SG75463 

345-126 



MPS7522S 

322 -38 


Ti 

SN75324 


344-16 

75417 

Ti 

SN7541 7 

345 45 


Ti 

SN75463 

345,134 



MPS7522T 

322-34 

, 75325 

AMD 

SN75325 


344 -34 

75418 

Tl 

SN75418 

345-141 

75464 

Fairchild 

75464 

345-173 



MPS7522U 

322-30 


Fairchild 

75325 


344 -36 

75419 

Ti 

SN75419 

346-7 


ITT 

ITT75464 

345-177 


National- 

DS7522 • 

347 -62 


ITT 

ITT75325 


344 -38 

7542 

National 

- DM7542 

238-68 


Motorola 

MC75464 

345-16i 


Signetics 

7522 

347 -63 


Motorola 

MC 75325 


344 -40 

764.26 

Ti 

SN75426 

327 - i 9 


National 

D 37 5464 

345-185 


Silicon G 

SG7522 

347^66 


National 

DS75325 

* 

520 

75427 

Tl 

SN75427 

327-20 


Silicon G 

SG75464 

345-192 

1 

T! 

SN7522 

347 -69 





344 -4? 

75430 

Tl 

SN75430 

344-130 


Tl 

SN75464 

345 -200 

75224 

Fairchild 

75224C 

347-17 


Raytheon 

RC75325 


344 -44 

75431 

Tl 

SN75431 

344-131 

75466 

Tl 

SN75466 

346-113 
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Source 
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Base 
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75466 

Tl 

SN75466 

548 -84 

759 

Fairchild 

^A759C 

564-118 

76111 

Tl 

SN761 1 1 

557-189 

7642 

Motorola 

MCM7642 

1006-19 

75467 

Tl 

SN75467 

346-129 




567 -65 

76113 

Tl 

SN761.13 

557-190 

76423 

T! 

SN76423 

558-41 ‘ 




548-85 




582-35 

76115 

Tl 

SN76115 

557-191 

76424 

Ti 

SN76424 

558-42 

75468 

Tl 

SN75468 

346-84 

■ 7590 

National 

DM7590 

1027-31 

76116 

T! 

SN761 16 

557-192 

76425 

T! 

SN76425 

558 -4o 




548 -86 

7595 

National 

DM7595 

1021 -61 

7613 

National 

DM7613 

237 -9 

76426 

Tl ■- 

SN76426 

558 -44 

75469 

Tl 

SN75469 

346-97 

7596 

National 

DM7596 

1021 -63 

76130 

Tl 

SN76130 

555-188 

76427 

Tl 

SN76427 

558-45 




548-87 

7597 

National 

DM7597 

1020-48 

76131 

Tl 

SN76131 

555-189 

76428 

Tl 

SN76428 

558-46 

75470 

Fairchild 

75470B 

344-82 

7598 

National 

DM7598 

1020-22 

76149 

Tl 

SN76149 

555-190 

76429 

Tl 

SN76429 

558 -47 


Tl 

SN75470 

344 -137 




f 111-4 

762 

Siemens 

TAA762 

565 -2 

7643 

Harris 

HM7643 

*1192 

75471 

Fairchild 

75471 B 

344-83 

7599 

National 

DM7599 

1011-56 




583-30 



HM7643-2 

*1192 


Tl 

SN75471 

344-138 

76 

PMI 

DAC-76 

* 935 

7620 

Harris 

HM7620 

*1192 




1006-37 

75472 

Fairchild 

75472B 

345-6 




321 -46 



HM7620-2 

*1192 



HM7643-5 

*1192 


Tl 

SN75472 

345-36 




324 -39 




1004-110 




1006-23 

75473 

Fairchild 

75473B 

345-105 




1 116-18 



HM7620-5 

*1192 



HM7643-9 

*1192 


Tl 

SN75473 

345-136 




H 126-14 




1004-89 


Motorola 

MCM7643 

1006-25 

75474 

Fairchild 

75474B 

345-174 



D AC-76 B 

* 935 



HM7620-9 

*1192 

76430 

Tl 

SN76430 

558 -48 


Tl 

SN75474 

346-2 




321 -47 



HM7620A 

*1202 

76431 

Tl 

SN76431 

558-49 

75475 

Tl 

SN75475 

345-37 



DAC-76C 

* 935 



HM7620A-2 

*1202 

7644 

Harris 

HM7644 

*1192 

75476 

Tl 

SN75476 

344-141 




321 -48 



HM7620A-5 

*1202 



HM7644-2 

*1192 

75477 

Tl 

SN75477 

345 -43 



DAC-76D 

321 -49 




1004-70 




1006-38 

75478 

Tl 

SN75478 

345-139 



DAC-76E 

* 935 



HM7620A-9 

*1202 



HM7644-5 

*1192 

75479 

Tl 

SN75479 

346-5 




321 -50 

7621 

Harris 

HM7621 

*1192 




1006-27 

75480 

Tl 

SN75480 

326-73 


Rockwell 

76XX 

1505-42 



HM7621-2 

*1192 



HM7644-9 

*1192 

75481 

Tl 

SN75481 

326-48 

76LS52 

National 

DM76LS52 

247-8 




1004-111 

76442 

Tl 

SN76442 

558 -50 

75484 

Tl 

SN75484 

326-74 




253-116 



HM7621-5 

*1192 

76443 

Tl 

SN76443 

558-51 




326-76 

76LS62 

National 

DM76LS62 

247-10 




1004 -95 

76445 

Tl 

SN76445 

558-52 

75490 

Tl 

SN75490 \ 

346-181 




253-118 



HM7621-9 

*1192 

76450 

Tl 

SN76450 

558 -53 

75491 

Fairchild 

75491 AC 

326-166 

76L97 

National 

DM76L97 

1020-52 



HM7621A 

*1202 

7646 

Harris 

HM7646AR-5 

*1212 



75491 BC 

326-167 

760 

Fairchild 

jiA760 

* 120-8 



HM7621A-2 

*1202 




1005-16 



7549 1C 

326-165 



HA760C 

550-28 



HM7621A-5 

*1202 



HM7646R 

*1212 


Motorola 

MC75491 

326-170 



fiA760M 

550-27 




1004-71 



HM7646R-2 

*1212 


National 

DS75491 

326-173 


Signetics 

TCA760 

554-184 



HM7621A-9 

*1202 



HM7646R-5 

*1212 




f 109-14 

7600 

Fairchild 

jiA7600 

133-7 

76242 

Tl 

SN76242 

560-111 




1005-15 


Tl 

SN75491 

326-175 

76000 

Tl 

SN76000 

554-189 

76243 

Tl 

SN76243 

560-112 



HM7646R-9 

*1212 

75492 

Fairchild 

75492AC 

326-107 

76005 

Tl 

SN76005 

555-49 

76246 

Tl 

SN76246 

560-113 

76460 

Tl 

SN76460 

558-54 



75492BC 

326-108 

7601 

Telenetics 

7601-01 

598-201 

76267 

Tl 

SN76267 

560-114 

76462 

Tl 

SN76462 

558-55 



75492C 

326-106 




616-40 

76298 

Tl ' 

SN76298 

560-115 

7647 

Harris 

HM7647R 

*1212 


Motorola 

MC75492 

326-111 

76011 

Tl 

SN7601 1 

554-190 

764 

NEC Micro fiPD764 

*1799 



HM7647R-2 

*1212 


National 

DS75492 

326-112 

7602 

Harris 

HM7602 

*1192 




346-171 



HM7647R-5 

.1212 




1 109-14 



HM7602-2 

*1192 




1513-61 




1005-21 


T( 

SN75492 

326-118 




1003-14 



*iP07(4C 

*1799 



BM7647A-0 

•1212 



SN75492A 

326-119 



HM7602-5 

*1192 

7640 

Harris 

HM7640 

*1192 

7648 

Harris 

HM7648 

*1218 

75493 

National 

DS75493 

326-174 




1003-7 



HM7640-2 

*1192 



HM7648-2 

*1218 


Tl 

SN75493 

326-176 



HM7602-9 

*1192 




1005-74 



HM7648-5 

*1218 

75494 

Tl 

SN75494 

326-120 

76021 

Tl 

SN76021 

554-191 



HM7640-5 

*1192 




1005-13 

75497 

Tl 

SN75497 

326-124 

76024 

Tl 

SN76024 

554-192 




1005-36 



HM7648-9 

*1218 

75498 

Tl 

SN75498 

326-145 

7603 

Harris 

HM7603 

*1192 



HM7640-9 

*1192 

7649 

Harris 

HM7649 

*1218 

7550 

AD 

AD7550B 

318-106 



HM7603-2 

*1192 



HM7640A 

*1204 



HM7649-2 

*1218 


Micro Power MPS7550B 

318-107 




1003-19 



HM7640A-2 

*1204 



HM7649-5 

*1218 

7551 

National 

DM7551 

237-18 



HM7603-5 

*1192 



HM7640A-5 

*1204 




1005-19 




1 111-4 




1003-11 




1005-5 



HM7649-9 

*1218 

7552 

National 

DM7552 

231-46 



HM7603-9 

*1192 



HM7640A-9 

*1204 

765 

Siemens 

TAA765 

565 -3 

7553 

National 

DM7553 

246-36 


Telenetics 

7603-02 

599 -2 



HM7640AR 

*1206 




583-29 

7554 

National 

DM7554 

231 -43 




616-41 



HM7640AR-2 

*1206 

76524 

Tl 

SN76524 

561 -42 

7555 

National 

DM7555 

230-19 

7608 

Harris 

HM7608 

*1235 



HM7640AR-5 

*1206 

76525 

Tl 

SN76525 

660-162 

7556 

National 

DM7556 

228 -54 



HM7608-2 

*1235 




1005-14 

76544 

Plessey 

SN76544 

561 -27 

7560 

National 

DM7560 

230-117 



HM7608-5 

*1235 



HM7640AR-9 

*1206 


Tl 

SN76544 

561 -43 

7563 

National 

DM7563 

228-127 




1006 -55 


Motorola 

MCM7640 

1005 -41 

76545 

Tl 

SN76545 

561 -44 

757 

Fairchild 

>iA757 

546-121 



HM7608-9 

*1235 


National 

DS7640 

336-3 

76565 . 

Tl 

SN76565 

559-111 




554-49 

761 

Siemens 

TAA761 

565-1 

76400 

Tl 

SN76400 

558-36 

7660 

Harris 

HM7660 

254 -47 




1 118-2 




583-28 

76401 

Tl 

SN76401 

558 -39 



HM7660-2 

1002-18 

7570 

AD 

AD7570J 

317-115 

7610 

Harris 

HM7610 

*1192 

76402 

TL 

SN76402 

558 -40 



HM7660-5 

1002-16 



AD7570L 

317-117 



HM7610-2 

*1192 

7641 

Harris 

HM7641 

*1192 

76600 

Tl 

SN76600 

562-11 


Micro Power MPS7570J 

317-116 




1003-108 



HM7641-2 

*1192 

7661 

Harris 

HM7661 

254-48 



MPS7570L 

317-118 



HM7610-5 

*1192 




1005-77 



HM7661-2 

1002-19 


National 

DM7570 

253-38 




1003-75 



HM7641-5 

*1192 



HM7661-5 

1002 -17 




1027-59 



HM7610-9 

*1192 




1005 -46 

76635 

Tl 

SN76635 

554 -43 

7575 

National 

DM7575 

254-38 



HM7610A 

*1200 



HM7641-9 

*1192 

7664 

National 

DS-7664 

326-162 




1002-28 



HM7610A-2 

*1200 



HM7641A 

*1204 

76642 

Tl 

SN76642 

557-120 

7576 

National 

DM7576 

*1285 



HM7610A-5 

*1200 



HM7641A-2 

*1204 

76643 

Tl 

SN76643 

557-121 




254-39 




1003-61 



HM7641A-5 

*1204 




561 -105 




1002-29 



HM7610A-9 

*1200 




1005 -6 

76644 

Tl 

SN76644 

562-12 

7577 

National 

DM7577 

1003-41 

76104 

Tl 

SN76104 

557-186 



HM7641A-9 

*1204 

76650 

Tl 

SN76650 

562.-13 

7578 

National 

DM7578 

1003-42 

76105 

Tl 

SN76105 

557-187 



HM7641AR 

*1206 

76651 

Tl 

SN76651 

561 -106 

758 

Fairchild 

HA758 

557-147 

7611 

Harris 

HM7611 

41192 



HM7641AR-2 

*1206 

76660 

Tl 

SN 76660 

561 -107 




H 121-1 



HM7611-2 

*1192 



HM7641AR-5 

*1206 

76665 

Tl 

SN76665 

561 -108 




1 121-4 




1003-112 




1005-20 

76666 

Tl 

SN76666 

561 -109 


NEC Micro itPD7» 

*1795 



HM7611-5 

*1192 



HM7641AR-9 

*1206 

76669 

Tl 

SN76669 

557-122 




1511-77 




1003-80 


Motorola 

MCM7641 

1005 -51 

76675 

Tl 

SN76675 

557-123 



(1P0758C 

*1795 



HM7611-9 

*1192 


National 

DS7641 

340-32 

76676 

Tl 

SN76676 

557 -61 


Plessey 

SL758 

557-172 



HM7611A 

*1200 

7642 

Harris 

HM7642 

*1192 

76678 

Tl 

SN76678 

557-62 


RCA 

CA758 

557-174 



HM7611A-2 

*1200 



HM7642-2 

*1192 

76688 

Ti 

SN76688 

561 -110 


Signetics 

HA758 

557-181 



HM7611A-5 

*1200 




1006-36 

76689 

Tl 

SN76689 

557-124 

759 

Fairchild 

#iA759 

564-117 




1003-63 



HM7642-5 

*1192 

767 

Fairchild 

M A767 

557-148 




567 -64 



HM7611A-9 

*1200 




1006-17 




fl 121-3 




577-10 

76110 

Tl 

SN76110 

557-188 



HM7642-9 

*1192 

76701 

Tl 

SN76701 

55S-159 
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Base 
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76702 

Tl 

SN76702 

559-160 

7687 

Harris 

HM7S87 

*1244 




603-36 

7SMHY08 

Signetics 

uATfiMHVOe 

60? -85 

76710 

Tl 

SN76710 

559-161 



HM7687-5 

*1244 

78C12U1 

Fairchild 

(iA78C12U1C 

* 635 



|iA78MHV08C 

602-86 

76721 

Ti 

SN76721 

559-162 




1007-26 

78C15 

Fairchild 

478C1SC 

* 635 

78UHVI2 

Signetics 

JiA i ukin i 12 

603-51 

76727 

Tl 

SN76727 

559-163 



HM7687P 

*1246 




603-116 



jiA7SMHV12C 

603-52 

76730 

Ti 

SN76730 

561 -10 



HM7687P-5 

*1248 

78C15U1 

Fairchild 

|iA78C15U1C 

* 635 

78MHV15 

Signetics 

jiA78MHVl5 

604 -6 

7678 


DM7678 

999-43 




1007 -27 

78C17 

Fairchild 

|iA7*C17C 

* 635 



(iA78MHVi 5C 

604 -7 

7679 


DM7679 

999-44 



HM7687R 

*1245 




604-50 

78MHV20 

Signetics 

(iA78MHV20 

604-110 

76fl 

IPi 

M768 

613-85 



HM7687R-5 

*1245 

78C17U1 

Fairchild 

jiA78C17U1C 

* 635 



|iA78MHV20C 

604-111 

7680 

Harris 

HM7680 

*1220 




1007 -28 

78C18 

Fairchild 

HA78C1K 

* 635 

78MHV24 

Signetics 

|iA78MHV24 

605 -21 



HM7680-2 

*1220 



HM7687RP 

*1247 




604-61 



|iA78MHV24C 

605-22 



HM7680-5 

*1220 



HM7687RP-5 

*1247 

78C18U1 

Fairchild 

(iA7*C18U1C 

* 635 

78M00 

Fairchild 

)iA78M00 

f 133-7 




1006-48 




1007-29 

78C20 

Fairchild 

uA78C20C 

* 635 


Motorola 

MC78MOO 

% 133-10 



HM7680-9 

*1220 

77 

Rockwell 

77XX 

1505-43 




604-103 

78M05 

Fairchild 

jiA78M05C 

601 -41 



HM7680P 

*1232 

77S201 

National 

DM77S201 

1020-77 


National 

DS78C20 

337-15 



|xA78M05M 

601 -42 



HM7680P-2 

*1232 

77S202 

National 

DM773202 

1020-73 



MM78C20 

215-76 


Motorola 

MC78M05C 

601 -45 



HM7680P-5 

*1232 

77S295 

National 

DM77S295 

*1270 

78C20U1 

Fairchild 

uA78C20U1C 

* 635 


National 

LM78M05 

/601 -47 




1 006 -49 




1005-28 

78C22 

Fairchild 

fiA78C22 

604-119 


NEC America fiPC78M05 

601 -48 



KM7SSCP-8 

*1232 

77S296 

National 

DM77S296 

*1270 



>tA78C22C 

* 635 


Signetics 

(iA78M05 

601 -52 



HM7680R 

*1226 




1005-31 

78C22U1 

Fairchild 

|iA78C22U1C 

* 635 



)iA78M05C 

601 -53 



HM7680R-2 

*1226 

77S95 

National 

DM77S95 

*1281 

78C24 

Fairchild 

fiA7BC24C 

* 635 


Tl 

HA78M05C 

601 -58 



HM7680R-5 

*1226 




1021 -47 




605-7 



J.A78M05M 

601 -59 




1006-50 

77S96 

National 

DM77S96 

*1281 

78C24U1 

Fairchild 

fiA78C24U1C 

* 635 

78M06 

Fairchild 

jiA78M06C 

602-10 



HII7680R-9 

*1226 




1021 -48 

78C29 

National 

MM78C29 

215-73 



jiA78M06M 

602 -1 1 



HM7680RP 

*1234 

770 

Signetics 

TCA770 

557-112 




334 -51 


Motorola 

MC78M06C 

602-14 



HM7660RP-2 

+1234 




557-143 

78C30 

National 

MM78C30 

215-69 


National 

LM78M06 

602-16 



HM7680RP-5 

*1234 

7700 

Motorola 

MC7700 

1 133-10 




334-2 


Signetics 

fiA78M06C 

602-21 




1006-51 

7705 

Motorola 

MC7705C 

601 -44 

78C82 

Fairchild 

>iA78C82C 

* 635 



jxA78M06M 

602-22 



HII7680RP-9 

*1234 

7706 

Motorola 

MC7706C 

602-13 




602-122 


Tl 

|iA78M06C 

602-25 

7681 

Harris 

HM7681 

*1220 

7708 

Motorola 

MC7708C 

602-78 

78C82U1 

Fairchild 

fiA78C82U1C 

* 635 



HA78M06M 

602-26 



HM7681-2 

+1220 

771 

Fair ctii id 

fiAF771 

564 -88 

78HV05 

Signetics 

/iA78HV05 

601 -102 

78M08 

Fairchild 

jiA76M08C 

602-76 



HM7681-5 

*1220 
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607-66 




254 -21 


National 

LM7824 

605-41 

79L05 

Motorola 

MC79L05C 


605 -82 



M A7915C 

607-67 

7812 

Fairchiid 

M A7812C 

603 -66 

7824 

Signetics 

fiA7824 

605 -44 


National 

LM79L05 


605-83 


Tl 

fiA7915 

607-74 



mA7812M 

603-67 



fiA7824C 

605 -45 

79L12 

Motorola 

MC79L12C 


606-113 



fiA7915C 

607-73 

7812 

Motorola 

MC7812C 

603 -69 


Silicon G 

SG7824ACK 

605 -48 


National 

LM79L12 


606-115 

7918 

Fairchild 

HA7918C 

607-96 


National 

DS7812 

233-143 



SG7824ACP . 

605-51 

79L15 

Motorola 

MC79L15C 


607-35 


Motorola 

MC7918C 

607 -98 




254-10 



SG7824ACR 

605-30 


National 

LM79L15 


607-37 


National 

LM7918 

607 -99 



LM7812 

603-74 



SG7824ACT 

605-13 

79L18 

Motorola 

MC79L18C 


607-80 


Signetics 

m A7918 

607-100 


Signetics 

^A7812 

603 -78 



SG7824AK 

605 -47 


National 

LM79L18 


607 -82 



H.A7918C 

607-101 



>iA7812C 

603-79 



SG7824AR 

605-29 

79L24 

Motorola 

MC79L24C 


607-113 


Tl 

M A7918C 

607-102 


Silicon G 

SG7812ACK 

603 -84 



SG7824AT 

605-12 


National 

LM79L24 


607 -1 1 5 



fiA7918M 

607-103 



SG7812ACP 

603-86 



SG7824CK 

605 -50 

79M05 

Fairchild 

M A79M05C 


605 -87 

7924 

Fairchild 

HA7924C 

608-9 



SG7812ACR 

603-62 



SG7824CP 

■ 605 -52 


National 

LM79M05 


605 -92 


Motorola 

MC7924C 

608-11 



SG7812ACT 

616-43 



SG7824CT 

605-15 


Signetics 

jiA79M05 


605 -93 


National 

LM7924 

608-12 
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1 

Signetxs 

jiA7924 

608-13 


Motorola 

MC8T14 

’ 335-29 




1506-139 




1512-106 



iiA7924C 

608-14 


Signetics 

N8T14 

335 -32 

8T96 

Motorola 

MC8T96 

226-192 




1512-168 


Ti 

HA7924C 

608-15 



S8T14 

335-33 




1506-136 

8002 

SMC 

CG8002 

999-112! 



ftA7924M 

608-16 


TI 

N8T14 

335 -34 


Signetics 

N8T96 

226-194 


Tektronix 

8002 

*1916 

794 

Motorola 

MC794 

1026-59 

8T15 

Signetics 

N8T15 

331 -3 




1506-140 




1506-19 

796 

Fairchild 

jiA796C 

612-98 

8T16 

Signetics 

N8T16 

336 -47 

8T97 

Motorola 

MC8T97 

225-175 




1509-158 

798 

Fairchild 

j*A798 

567 -99 

8T18 

Signetics 

N8T18 

253-190 




1506-137 




1512-34 



fiA798C 

590-50 



S8T18 

253-191 


Signetics 

N8T97 

225-177 




1512-107 



M A798M 

589-40 

8T20 

Raytheon 

RC8T20 

250-185 




1506-141 




1512-169 

8 

Burr-Srown 

MPC-3D 

315-73 



RM8T20 

250-166 

8T38 . 

Motoroia 

MC8T98 

226-193 

8007 

inters!! 

8007 

1! 114-6 



MPC-8S 

315-11 


Signetics 

N8T20 

250-187 




1506-138 



8007AC 

566-21 


Datel 

ADC-EK8B 

317-35 

8T22 

Signetics 

N8T22 

250-153 


Signetics 

N8T98 

226-195 




587-39 



ADC-MC8BC 

317-99 

8T23 

Fairchild 

jiA8T23C 

331 -29 




1506-142 



8007AM 

566-22 



A0C-MC8BM 

317-100 



jiA8T23M 

331 -30 

8X01 

Signetics 

8X01 

328-5 




587-38 



DAC-HF8B 

321 -26 



8T23 

f 109-7 

8X02 

Signetics 

8X02 

*1877 



8007 C 

588-5 



DAC-IC8BC 

320-59 


Motorola 

MC8T23 

331 -33 




257 -24 



8007C-1 

572-37 



DAC-IG8BM 

320-60 


Signetics 

N8T23 

331 -35 




1507 -53 



8007C-2 

572-38 



HDA5-3M 

* 382 


Ti 

N8T23 

331 -38 




1513-43 



8007C-3 

577-31 




318-48 



S8T23 

331 -37 




1531-1 



8007C-4 

585-8 




612-177 

8T24 

Fairchild 

M A8T24C 

335-14 




1 148-1 



8007C-5 

585-9 



HDA5-8MC 

* 382 



HA8T24M 

335-15 




1 152-4 



8007M 

587-13 



HDAS-8MM 

* 382 



8T24 

% 109-7 

8X03 

Signetics 

8X03 

328-7 



8007M-2 

572 -39 



HDAS-8MR 

* 382 


Motorola 

MC8T24 

335-18 




1001 -55 



8Q07M-5 

585-10 


--Deico 

DVR-8 

602 -63 


Signetics 

N8T24 

335 -20 




1513-39 

8 ooe 

Hitachi 

FA8008 

556 -2 


Fairchild 

F8 

1504 -25 


TI 

N8T24 

335-21 

8X04 

Sianetics 

8X04 

328-8 


Intel 

8008 

l5l0-1 




1516-1 

'8T25 

Signetics 

N8T25 

348-8 




1001 -54 




1519-4 




1 148-7 

8T26 

AMD 

N8T26 

256-74 




1513-40 


Intersil 

8008C 

582-24 


Gl 

AY8-1472B 

349-13 




340-35 

8X08 

Signetics 

8X08 

596-80 



8008M 

579-27 



AY8-1482B 

349-21 




1506-160 

8X300 

Signetics 

8X300 

*1883 

801 

AD 

AD801A 

579 -24 


Mostek 

F8 

1522-2 



S8T26 

256-75 




1509-160 



AD801B 

579-23 




1 144-2 




340-36 




1531 -2 



A0801 S 

579-25 




1 144-3 


Motoroia 

MC8T26 

256-77 




1 145-12 


Beckman 

801 -VI 2 

603-35 



.... 

? 146-17 




340 -39 




1 145-13 



801 -VI 5 

603-115 




f 149-10 




1506-161 




1 145-14 



801 -VI 8 

604-60 




f 149-11 


Signetics 

N8T26 

256-78 




1 145-15 



801 -V9 

603-2 




f 149-12 




1506-163 




f 152-5 

8013 

Intersil 

8013C 

613-173 


National 

IMP-8 

f 144-18 



N8T26A 

340 -40 




f 152-6 



801 3M 

613-174 




1 145-1 

8T28 

AMD 

N8T28 ' 

256 -63 




1 152-7 

8015 

Sanyo 

LB8015 

260-33 




1 146-4 




340-42 




f 152-8 

8017 

Intersil 

801 7C 

583-35 




fl 147-2 



S8T28 

340 -43 




I 152-9 



8017M 

580-35 




1 147-3 


Motorola 

MC8T28 

256-64 




1! 152-10 

8018 

Intersil 

801 8A 

1 124-21 




1 147-4 




340-46 

80 

Burr-Brown 

ADC80A-10 

318-13 

8019 

Intersil 

8019A 

1 124-21 




f 150-14 




1506-162 



ADC80A-12 

318-98 

802 

8eckman 

802 

609-14 




1 150-15 


Signetics 

N8T28 

256-68 



DAC80/C8I 

323-114 

8020 

Intersil 

8020A 

f 124-21 



IMP-8A/520 

1504-60 




340-47 




324-12 

8021 

Intel 

8021 

*1849 



IMP-8C 

1 144-19 




1506-164 



DAC80/CCD 

322-101 




1510-32 




f 150-2 

8T30 

Signetics 

N8T30 

340-1 



SHC80 

615-33 




1520-1 



ISP-8A/500 

1 505 -1 1 5 

8T31 

Signetics 

N8T31 

•1898 


Micro Net 

ADC80A-10 

318-14 


Intersil 

802 1C 

566-104 



ISP-8 A/ 600 

*1692 


* 


256-104 



AQC80A-12 

318-99 




567 -9 




1505-116 




1506-144 



DAC80/CBI 

324-5 




582-30 



ISP-8A/650 

1505-134 




1509-168 



DAC80/CCD 

322-105 



802 1M 

566-105 



ISP8A 

1525 -3 



8T31 

*1898 


Mostek 

Z80 

1522-4 




567-10 


Rockwell 

PPS-8 

1530-1 

8T32 

- Signetics 

N8T32 

*1898 




1 149-13 




577-2 


Signetics 

ISP-8A/600 

1505-118 




256-106 


NEC Micro 

j.PDZ-83 

*1850 

8022 

Intersil 

8022C 

567-32 


TRW 

MPY8AJ 

223-191 




1509-162 




1505-158 




590-44 



MPY8AJM 

223-192 



8T32 

*1898 




1527-4 



8022M 

567 -33 

8T04 

Signetics 

N8T04 

025-103 

OT33 

Signetics 

N8T33 

*1896 



PDA-80 

*1727 

- r 



589 -22 



S8T04 . 

325-104 

“ 



256-107 




1512-32 

8023 

Intersil 

8023C 

567 -37 

8T05 

Signetics 

N8T05 

325 -63 




1509-163 


Zilog 

Z80 

1535-2 




592-18 



S8T05 

325-64 



8T33 

*1898 



Z80-CHU 

1506^2 




567 -36 

8T06 

Signetics 

N8T06 

325-87 

8T34 

Signetics 

N8T34 

341 -57 



Z80-CTC 

1506-5 




592-6 



S5T06 

325 -88 

8T35 

Signetics 

N8T35 

*1898 



Z80-DMA 

1506-8 

8025 

Hitachi 

FA8025 

556-3 

8109 

Raytheon 

RC8T09 

234-67 




256-108 



Z80-PIO 

1506-11 

8030 

Nitron 

NC8030 

598 -98 




331 -60 




1509-165 



Z80-SIO 

1506-14 


Rockwell 

CRC8030 

598-128 



RM8T09 

234-68 



8T35 

*1898 

80C95 

Harris 

HD80C95 

204-144 

8030 

Rockwell 

CRC8030 

1 120-1 




331 -61 

8T36 

Signetics 

N8T36 

*1898 


National 

MM80C95 

204-152 




1 120-2 


Signetics 

N8T09 

234-69 




256-109 

80C96 

National 

MM80C96 

205-36 

8035 

Intel 

8035 

*1648 




331 -62 




1509-166 

80C97 

Harris 

HD80C97 

204-145 




1510-41 



S8TC9 

234 -70 

8T36 

Signetics 

8T36 

*1898 


National 

MM80C97 

204-153 




1520-2 




331 -63 

8T363 

Signetics 

N8T363 

255-97 

80C98 

National 

MM80C98 

205 -38 




1 148-18 

8T10 

Raytheon 

RC8T10 

237-20 

8T37 

Signetics 

N8T37 

336-19 

800 

Fairchild 

TBA800 

554-198 


NEC Micro mPD8035 

*1849 



RM8T10 

237 -21 

8T38 

Signetics 

N8T38 

341 -7 


ITT 

TBA800 

555-10 




1510-42 i 


Signetics 

N8T10 

237-22 

8T380 

Signetics 

N8T380 

336 -6 


Piessey 

T BA800 

555-28 



fiPui035C 

*1649 | 



S6T1O 

237 -23 

8T35 

Signetics 

N8T39 

*1909 



TCA80G 

560 -38 

8038 

Exar 

XR8038 

597-52 j 

8T1Q0 

Signetics 

N8T10Q 

934-43 




256-110 


SGS 

TBA800 

555-38 


mtersii 

8038 

1 i29-6 j 

8T101 

Signetics 

N8T101 

334 -44 




1509-1 70 




1 124-1 



8038C 

597-54 | 

8T110 

Signetics 

N8T110 

339 -5 



8T39 

*1909 


Signetics 

TCA800 

560-83 



8038M 

597-55 

■ OT< ■» i 

Signetics 

jmrti 1 1 

339 -6 

8T89 

Qinnoti/x; 


233-197 

9000 

01 

i PROOO 


8039 

Intel 

8039 

.1650 1 

STT3 

Fairchild 

uA 3 T 13 C 

331 -17 



S8T80 

233 ■ 1 98 




1517-4 




1510-43 1 



yA8T 1 3M 

331 -18 

8T90 

Signetics 

N8T90 

226 -86 


National 

DM8000 

| 139-2 




1520-3 



8T13 

8 109-7 




234 -59 


Rockwell 

CRC8000 

598-75 

804 

Beckman 

804 

609-51 


Motorola 

MC8T13 

331 -21 



S8T90 

226-87 

8001 

Intersil 

8001 C 

550-24 

8041 

Intel 

8041 

*1651 


Signetics 

N8T13 

331 -24 




234-60 



8001 M 

549-51 




1510-57 



S8T13 

331 -25 

8T93 

Signetics 

N8T93 

226-62 


Rockwell 

CRC8001 

598-76 




1510-125 


T! 

N8T13 

331 -26 

8194 

Signetics 

N8T94 

226-136 


Tektronix 

8001 

*1916 




1512-109 

8T14 

Fairchild 

fiA8T14C 

335-25 

8T95 

Motoroia 

MC8T95 

225-174 




1506-18 




1 146-12 



P.A8T 1 4M 

335-26 




1506-135 




1509-157 




t 148-19 



8T14 

f 109-7 


Signetics 

N8 T 95 

225-176 




1512-33 

8043 

Intel 

8043 

.1651 
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Intersil 

8043 

1 114-7 




fl 148-20 

815 

AD 

AD815 

547-7 



S82S141 

1005-88 



8043C 

592-2 


NEC Micro M PD8085 

*1847 


NEC Amenca 

jiPD81 5 

556-160 

82S146 

Signetics 

N82S146 

1005-3 



8043M 

592-1 




1512-40 

8151 

Intel 

8151 

*1645 

82S147 

Signetics 

N82S147 

1005-4 


a r *r\ 


IRtrt 04 




























1 u 1 c -4*4 


Intel 

8048 

*1648 



;iPD8085C 

*1847 




1511-136 



S82S16 

1012-82 




1510-33 

809 

Beckman 

809-V12 

603 -56 

8155 

AMD 

8155 

1512-45 

82S17 

Signetics 

N82S17 

1012-38 




1520-2 



809-V15 

604-11 


Intel 

8155 

1510-51 



S82S17 

1012-76 


, 


1 144-1 



809-V5 

601 -61 




1512-46 

82S180 

Signetics 

N82S180 

1006-45 




f 146-12 



809-V6 

602 -27 




fl 144-1 



S82S180 

1006-71 




11 148-18 



809-V9 

603 -3 




fl 148-18 

82S181 

Signetics 

N82S181 

1006-46 


Intersil 

8048C 

545-122 


NEC Amenca 

jiPD809 

562 -42 


NEC Micro 

jiP06155 

*1847 



S82S181 

1006-75 


NEC Micro 

jiPD8048 

*1849 

8090 

National 

DM8090 

246 -7 




1510-52 

82S184 

Signetics 

N82S184 

1007-30 




1510-35 

8091 

National 

DM8091 

241 -192 




1512-48 



S82S184 

1007-32 




1528-1 


Sanyo 

LM8091 

557-35 



jiPD8155C 

*1847 




1022-104 



(iPO8048C 

*1849 

8092 

National 

DM8092 

240-200 

8156 

Intel 

8156 

*1645 

82S185 

Signetics 

N82S185 

1007 -31 


Signetics 

8048 

1510-36 


Sanyo 

LM8092 

557 -36 




1512-47 



S82S185 

1007-33 

8049 

Intel 

8049 

*1650 

8093 

National 

DM8093 

225-64 


NEC Micro 

jiPB8156 

1512-49 




1022-105 




1510-34 




H 111-3 



HPD8156 

*1847 

S2S190 

Signetics 

N82S190 

1007-34 




1520-3 

8094 

National 

DM8094 

225-94 



fiP081S6C 

*1847 



S82S190 

1007 -36 


Intersil 

804 9 C 

545-118 




fl 111-3 

816 

AD 

AD816 

547 -8 

82S191 

Signetics 

N82S191 

1007 -35 

805 

Beckman 

805-V5 

601 -39 

8095 

National 

DM8095 

225-12*4 


NEC Amenca jiPD816 

556-161 



S82S191 

1007-37 



805-V6 

602 -8 

8096 

National 

DM8096 

226-142 

8160 

National 

DM8160 

225-45 

82S200 

Signetics 

N82S200 

254 -42 

8050 

National 

INS8050 

1510-177 

8097 

National 

DM8097 

225-123 

818 

-AD 

ADS 18 

547 -39 




1002-12 

8052 

Intersil 

ICL8052 

319-33 

8098 

National 

DM8098 

226-144 

819 

NEC America U.PD819 

562-111 



S82S200 

1002-14 



ICL8052A 

319-34 

8099 

National 

DM8099 

242-188 

82 

Burr-Brown 

ADC82A 

317-90 

82S201 

Signetics 

N82S201 

254 -43 



8052 

318-112 

81 

PMI 

SMP-81 

★ 899 



DAC-82B 

320-78 




1002-11 




318-114 



SMP-81E 

* 899 



DAC-82S 

320-79 



S82S201 

1002-13 



8052A 

319-66 



SMP-81 F 

* 899 

82C19 

National 

MM82C19 

213-33 

82S204 

Signetics 

N82S204 

1002-50 

8053 

Intersil 

ICL8053 

319-35 



SMP81E 

615-68 

82LS05 

National 

DP82LS05 

1511-16 

82S205 

Signetics 

N82S205 

1002-51 



ICL8053A 

319-36 



SMP81F 

615-70 

82S09 

Signetics 

N82S09 

1011-104 

82S208 

Signetics 

N82S208 

1015-35 



8053 

318-115 

81LS95 

National 

DM81 LS95 

225-180 



S82S09 

1011-106 

82S21 

Signetics 

N82S21 

247-107 

8055 

Intersil 

8055A 

319-67 

81LS96 

National 

DM81 LS96 

226-198 

82S10 

Signetics 

N82S10 

1015-65 




1011-80 

806 

Beckman 

806 

609 -5 

81LS97 

National 

DM81 LS97 

225-182 



S82S10 

1015-103 

82S210 

Signetics 

N82S210 

1015-42 

807 

Datel 

MVD-807 

315-52 

81LS98 

National 

DM81 LS98 

226 -200 




1016-6 

82S214 

Signetics 

N82S214 

1020 -73 



MVD-807M 

315-53 

810 

AD 

AD810 

547-2 

82S100 

MMI 

82S100 

254 -49 



S82S214 

1020-82 



MXD-807 

315-74 


Fairchild 

TBA810 

554-199 




1002-6 

82S215 

Signetics 

N82S215 

1021 -40 



MXD-807M 

315-75 


Hitachi 

TE3A810 

555-9 


Signetics 

N82S100 

254 -51 



S82S215 

1021 -52 


, Panasonic 

AN807 

547-105 


NEC America 

jiPD810 

562-110 




1002-7 

82S226 

Signetics 

N82S226 

1020-35 

8071 

Sanyo 

LM8071 

558-198 


RCA 

CA810 

555-29 




1506-167 



S82S226 

1020-50 

808 

Datel 

MX-808 

315-13 


SGS 

TBA810 

555 -39 



S82S100 

254 -52 

82S229 

Signetics 

N82S229 

1020-37 



MX-808M 

315-14 




•fl 117-18 




1002-9 



S82S229 

1020-5+- 

8080 

AMD 

8080A 

1510-109 




fl 124-1 

82S101 

MMI 

82S101 

254-50 

82S23 

Signetics 

N82S23 

1003-17 




1 148-3 


Telefunken 

TBA810 

555 -47 




1002-3 



S82S23 

1003-38 


Intel 

M8080A 

1510-113 


T! 

TL810C 

549-56 


Signetics 

N82S101 

254-53 

82S230 

Sign *ics 

N82S230 

1021 -2 



8080 

I 146-11 



TL810M 

549 -9 




1002-4 



S82S230 

1021 -12 




fl 148-14 

8100 

National 

MM8100 

598 -46 




1506-168 

82S231 

Signetics 

N82S231 

1021 -4 




11 148-16 


Rockwell 

CRC8100 

215-95 



S82S101 

254-54 



S82S231 

1021 -15 



8080A 

1510-112 




596-127 




1002 -8 

82S240 

Signetics 

N82S240 

1021 -39 




1520-4 

8101 

AMD 

8101 

1511-163 

82S102 

Signetics 

N82S102 

1002-34 



S82S240 

1021 -50 




1i 126-16 


Fujitsu 

MB8101E 

1013-78 



S82S102 

1002 -36 

82S241 

Signetics 

N82S241 

1021 -41 




H 146-10 



MB8101N 

1014-57 

82S103 

Signetics 

N82S103 

1002 -35 



S82S241 

1021 -53 




f 148-16 


Intel 

8101A-4 

1511-165 



S82S103 

1002-37 

82S25 

Signetics 

N82S25 

1011-29 




1 148-17 


National 

MM8101A-4 

1511 -169 

82S106 

Signetics 

N82S106 

1002 -45 



S82S25 

1011-43 


National 

INS8080A 

*1656 

8102 

AMD 

8102A-4 

1511-174 

82S107 

Signetics 

N82S107 

1002-46 

82S27 

Signetics 

N82S27 

1003-62 




*1670 


Fujitsu 

MB8102 

1017-24 

82S11 

Signetics 

N82S1 1 

1015-89 

82S27Q8 

Signetics 

N82S2708 

1006-47 




1510-116 


Intel 

M8102A 

1511-176 



S82S1 1 

1015-104 



S82S2708 

1006-76 




1524-4 



8102A-4 

1511-175 




1016-12 

82S280 

Signetics 

N82S280 

1022-13 




fl 151-1 

8107 

Fujitsu 

MB8107E 

1009 -33 

82S110 

Signetics 

N82S110 

1015-52 



S82S280 

1022 -27 



INS8080AD 

*1656 



MB8107H 

1008-103 

82S1 1 1 

Signetics 

N82S1 1 1 

.1015-55 

82S281 

Signetics 

N82S281 

1022-15 


- 

INS8080AM 

*1656 



MB8107N 

1009-78 

82S112 

Signetics 

N82S112 

247-102 



S82S281 

1022-33 




*1670 

8107 

Fujitsu 

MB8107Y 

1008-70 | 




1010-106 

82S290 

Signetics 

N82S290 

1023-4 




1510-118 


Intel 

8107B-4 

1511-182 

82S114 

Signetics 

N82S114 

1004-10 

82S291 

Stgnetics 

N82S291 

1023-5 

8080 

National 

8080A 

*1656 

8108 

EMM/Semi 

8108A 

*1080 



S82S114 

1004-28 

82S30 

Signetics 

N82S30 

249-170 


NEC Micro 

uPoeoeoA 

*1750 




1018-67 

82S115 

Signetics 

N82S115 

1005-23 

82S31 

Signetics 

N82S31 

249-171 




1510-119 

811 

AD 

AD811 

547 -3 



S82S115 

1005 -89 

82S32 

Signetics 

N82S32 

249-172 




1528-2 


NEC America ;iPD81 1 

556-159 

82S116 

Signetics 

N82S116 

1012-28 

82S33 

Signetics 

N82S33 

248-3 



jiPD«0«0AD 

*1750 


Tl 

TL811C 

551 -54 

82S117 

Signetics 

N82S117 

1012-25 




248 -26 



fiPONSOAF 

*1736 



TL811M 

551 -24 

82S12 

Signetics 

N82S12 

247-101 

82S34 

Signetics 

N82S34 

248 -36 




1510-121 

8111 

AMD 

8111 

1511-164 




1010-105 

82S400 

Signetics 

N82S400 

1023 -97 



iiPD8080AF-l 

*1736 


Fujitsu 

MB8111E 

1013-71 

82S123 

Signetics 

N82S123 

1003-21 



N82S400A 

1023-95 



jiPD8080AF-2 

*1736 



MB8111N 

1014-47 



S82S123 

1003-40 

82S401 

Signetics 

N82S401 

1023-98 



|iPO808«AFC 

*1736 


Intel 

8111A-4 

1511-166 

82S126 

Signetics 

N82S126 

1003 -68 



N82S401 A 

1023 -96 



I 1 PO 8 O 8 OAFC-I 

*1736 


National 

MM6111A-4 

1511-170 



S82S126 

1003-96 

82S41 

Signetics 

N82S41 

244-129 



fiPD8080AFC-2 

*1736 

8112 

Fujitsu 

MB8H2E 

1013-65 

82S129 

Signetics 

N82S129 

1003-71 

82S42 

Signetics 

N82S42 

244-196 



uPOSOSOAFD 

*1736 



MB8112N 

1014-40 



S82S129 

1003-103 

82S50 

Signetics 

N82S50 

233-34 



HPD8080AFD-1 

*1736 

8114 

Fujitsu 

MB8114 

1017-96 

82S130 

Signetics 

N82S130 

1004 -73 

82S52 

Signetics 

N82S52 

231 -179 



fiPD8080AFD-2 

*1736 

8116 

Fujitsu 

MB8116 

1009-115 



S82S130 

, 1004-93 

82S62 

AMD 

82S62C 

255 -34 


Signetics 

MP8080A 

1510-122 



MB8116E 

1009-126 

82S131 

Signetics 

N82S131 

1004 -75 



82S62M 

255-35 




1531 -3 



MB8116H 

1009-118 



S82S131 

1004 -99 


Signetics 

N82S62 

255-40 


Tl 

TMS8080 

1533-4 



MB8116N 

1010-12 

82S136 

Signetics 

N82S136 

1006 -9 

82S66 

Signetics 

N82S66 

248-27 




f 152-14 

812 

AD 

AD812 

547-4 



S82S136 

1006-34 




248-76 



TMS8080A 

1510-123 

8121 

National 

DM8121 

250-34 




1006-54 

82S67 

Signetics 

N82S67 

248-37 




f 152-13 

8123 

National 

DM8123 

248 -8 

82S137 

Signetics 

N82S137 

1006-14 

82S70 

Signetics 

N82S70 

251 -148 

8085 

AMD 

8085 

1512-38 

813 

AD 

AD813 

547-5 



S82S137 

1006-35 




1026-35 


Intel 

8085 

*1644 

8130 

National 

DM8130 

225 -56 




1006-64 

82S71 

Signetics 

N82S71 

251 -149 




1512-39 

8131 

National 

DM8131 

225 -39 

82S140 

Signetics 

N82S140 

1005-18 




1026-36 




1521 -1 

8136 

National . 

DM8136 

225 -42 



S82S140 v 

1005-85 

82S82 

Signetics 

N82S82 

223-132 




f 146-10 

814 

AD 

AD814 

547-6 

t 82S141 

Signetics 

N82S141 

1005-24 

82S83 

Signetics 

N82S83 

223-100 
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82S90 

Signetics 

N82S90 

229-107 


National 

DP8216 

1510-159 




1 151-1 



8255A-5 

1512-92 

82S91 

Sionetics 

N82S91 

227-122 




f 151 -1 


NEC Micro 

tiR88238 

*1769 


National 

INS8255 

1505-1291 

820 

AD 

AD820 

547-31 


NEC Micro jiP88216 

*1810 




1511-127 




1511-102) 


Fairchild 

T8A820 

554-125 




1510-8 



fiPBKMO 

*1769 




f 151-1 


SGS 

TBA820 

554-179 




1510-67 


Tl 

TIM8238 

1511-132 


NEC Micro 

yP08255 

*1830 ) 




S 117-16 




1510-163 

824 

NEC America ^PD824 

562 -112 




1510-18 ! 




1 124-1 




1512-60 

8240 

Intersii 

8240 

600 -65 




1511 -103 j 


Signetics 

TCA820 

612-119 



yP88216C 

*1810 

8241 

Motorola 

MC8241 

244 -82 



II.PD8255A 

*1830 ! 


T! 

TL820C 

551 -26 

8219 

National 

DM8219 

250-114 


Raytheon 

RC8241 

244 -88 




*1845 ! 



TL820M 

551 -8 

822 

AO 

AD822 

547-33 



RM8241 

244 -89 




1510, -101 | 

8200 

National 

DM8200 

224-183 

8220 

National 

DM8220 

255 -2 


Signetics 

N8241 

244-92 




1512-94 | 


Raytheon 

RC8200 

253-145 

8223 

National 

DM8223 

233 -42 



S8241 

244-93 



nPD8155AC 

*1845 1 



RM8200 

253-146 

8224 

AMD 

8224C 

1510-166 

8242 

Motorola 

MC8242 

244-174 

* 


IJ.PD8255C 

*1830 


Siqnetics 

N8200 

253-147 



8224M 

1510-167 


Raytheon 

RC8242 

244-175 

8256 

Harris 

HPROM8256-2 

1003-23 



S8200 

253-148 


Fujitsu 

MB8224E 

1009-2 



RM8242 

244-176 



HPROM8256-5 

1003 -24 

8201 

Raytheon 

RC8201 

253-151 



MB8224H 

1008 -78 


Signetics 

N8242 

244-177 

8257 

AMD 

8257 

1511-22 



RM8201 

253-152 



MB8224N 

1009-54 



S8242 

244-178 


Intel 

8257 

1511-25 


Signetics 

N6201 

253-153 


Intel 

M8224 

1510-169 

8243 

Intel 

8243 

*1851 




1512-68 



S8201 

253-154 



8224 

1510-168 




1510-45 


National 

INS8257 

1511-26 

8202 

National 

DP8202 

1510-140 


National 

DPS224 

* 477 




1510-60 


NEC Micro 

fiP08257 

*1837 


Rayttieon 

RC8202 

253-122 




1510-171 




1510-128 




1511-28 



RM8202 

253-123 




1 151-1 




1512-112 




1512-69 


Signetics 

N8202 

253-124 


NEC Micro (iP8824 

*1764 




1 144-1 



yPD8257D 

*1837 



S8202 

253-125 




1510-172 




1 148-18 

8258 

National 

INS8258 

1511 -27 

8203 

National 

DP8203 

1510-141 



.PB8224C 

*1764 




1 148-19 

8259 

Intel 

8259 

1510-91 


Raytheon 

RC8203 

253-128 


Tl 

TIM8224 

1510-175 


NEC Micro 

fiPD8243 

1510-46 




1511-88 



RM8203 

253-129 

8226 

AMD 

M8226 

1510-152 


Raytheon 

RC8243 

254-115 



8259-5 

1512-86 


Signetics 

N8203 

253 -130 



8226 

1510-151 



RM8243 

254-116 


National 

INS8259 

1511-89 



S8203 

253-131 


Intel 

8226 

1510-7 


Signetics 

N8243 

254-117 


NEC Micro 

uPD8259 

*1846 

8204 

Signetics 

N8204 

1000-39 




1510-66 



S8243 

254-118 




1510-92 

8208 

Intel 

8205 

1510-25 




1510-156 

8244 

National 

DP8244 

1511-40 




1511-90 




1510-74 




1512-59 

8245 

National 

DP8245 

1511-41 




1512-87 




1511 -14 


National 

DP8226 

1510-160 

8246 

National 

DP8246 

1511-42 



fiPM259C 

*1846 




1512-66 




1 151-1 

8247 

National 

DP8247 

1511-19 

826 

NEC America jiPD826 

562-113 

9208 

National 

DPS 208 

1510-158 


NEC Micro 

HPB8J26 

*1810 

8248 

National 

DP8248 

1511-20. 

8260 

intersii 

8260 

600-77 



IDM8208 

1505-20 




1510-9 

8250 

intersii 

8250 

600-74 


Motorola 

MC8260 

224-137 

821 

AD 

AD821 

547 -32 




1510-68 


Motorola 

MC8250 

233-27 


Raytheon 

RC8260 

224-138 

8210 

National 

DM8210 

249-126 




1510-164 


Raytheon 

RC8250 

233 -29 



RM8260 

224-139 




f 110-8 




1512-61 



RM8250 

233 -30 


Signetics 

N8260 

224-140 

821 1 

intersii ■ 

ICL8211 

1 132-14 



uP84226C 

*1810 


Signetics 

N8250 

233-31 



S8260 

224-141 



ICL821 1C 

615-179 

8227 

Fujitsu 

MB8227E 

1008-79 



S8250 

233-32 

8261 

Motorola 

MC8261 

224-144 



ICL8211M 

615-180 



M88227H 

1008-58 

8251 

AMD 

8251 

1 148-3 


National 

INS8261 

1511-7 


National 

DM8211 

249-127 



MB8227N 

1009-6 


Intel 

M8251 

151 1 -4 


Raytheon 

RC8261 

224-145 

3212 

AMD 

8212 

f 148-3 

8228 

AMD 

8228C 

1511-116 



8251 

349-29 



RM8261 

224-146 



8212C 

1511 -59 



8228M 

1511-117 




1510-28 


Signetics 

N8261 

224-147 



62 '1 2M 

1511 -60 


Intel 

M8228 

1511-121 




1510-71 



S8261 

224-1 48 


imei 

M8212 

1511-63 



8228 

1511-120 




1510-184 

8262 

NEC America jiP38262 

255-17 



8212 

1510-3 


National 

DP8228 
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f 105-19 


Raytheon 

RC8262 

255-21 




1510-84 




1511-124 



8251 A 

1511 -3 

8262 

Raytheon 

RM8262 

255 -22 




151 1 -62 




1 151-1 




1512-63 


Signetics 

N8262 

255-23 




1512-80 


NEC Micro iiPB8228 

*1769 

8251 

National 

INS8251 

1505-127 



S8262 

255 -24 


Intersil 

ICL8212 

1 132-14 




1511-126 




1511-5 

8263 

Raytheon 

RC8263 

248-159 



ICL8212C 

615-181 

8228 

NEC Micro (J*B822*D 

*1769 




f 151-1 



RM8263 

248-160 



ICL8212M 

615-182 


Signetics 

N8228 

1021-105 


NEC Micro yPOKSI 

*1814 


Signetics 

N8263 

248-161 

821 2 

National 

DP8212 

* 469 



N8228CB 

999-40 




349-30 



S8263 

248-162 




1511 -65 


Tl 

TIM8228 

1511-131 




1510-29 

8264 

Raytheon 

RC8264 

248-165 




H 151-1 

823 

Beckman 

823 

545-37 




1510-72 



RM8264 

248-166! 



INS8212 

* 469 

3230 

National 

DM8230 

232-50 




1511-8 


Signetics 

N8264 

248 *1 67 




1505-120 




t 111-3 




1512-64 



S8264 

248-168 


NEC Micro ^PB8212 

*1804 


Raytheon 

RC8230 

249-157 



H P06251C 

*1814 

8266 

Motorola 

MC8266 

248-21 




1510-85 



RM8230 

249-160 


Raytheon 

RC8251 

231 -145 


Raytheon 

RC8266 

248-22 




1511-67 


Signetics 

N8230 

249-163 



RM8251 

231 -147 



RM8266 

248-23 




1512-81 



S8230 

249-164 


Signetics 

N8251 

231 -151 


Signetics 

N8266 

248-24 



fiP88212C 

*1804 

8231 

Raytheon 

RC8231 

250-39 



S8251 

231 -153 



S8266 

248-25 



)iPB8212D 

*t804 



RM8231 

250-40 

8252 

National 

INS8252 

1511-6 

8267 

Motorola 

MC8267 

248-31 

8213 

National 

DP8213 

1511-71 


Signetics 

N8231 

250-41 


Raytheon 

RC8252 

231 -146 


Raytheon 

RC8267 

248-32 

8214 

Intel 

M8214 

1511-83 



S8231 

250-42 



RM8252 

231 -148 



RM8267 

248-33 



8214 

1510-22 

8232 

Raytheon 

RC8232 

249-158 


Signetics 

N8252 

231 -152 


Signetics 

N8267 

248 -34 




1510-87 



RM8232 

249-161 



S8252 

231 -154 



S8267 

248-35 




15H-82 


Signetics 

N8232 

249-166 

8253 

AMD 

8253 

1511-93 

8268 

Signetics 

N8268 

223-12 




1512-83 



S8232 

249-167 


Intel 

8253 

1510-13 

8269 

Signetics 

N8269 

224-184 


National 

DM8214 

249-55 

8233 

Raytheon 

RC8233 

247-147 




1510-95 



S8269 

224-185 




f 111-3' 



RM8233 

247-148 




1511-92 

8270 

Intel 

8270 

*1651 


NEC Micro 

>;PB8214 

*1758 


Signetics 

N8233 

247-153 



8253-5 

1512-89 


Motorola 

MC62i'0 

252-82 




1510-23 



S8233 

247-154 


National 

INS8253 

1511-94 




1025-67 




IMO-ftfl 

8234 

Raytheon 

RC8234 

248 -148 


NEC Micro 

uPD82S3 

*1845 


Raytheon 

RC8270 

252-83 




1511-84 



RM8234 

248-149 




1510-14 




1025 -73 




1512 -G4 


Srncticc 

N8234 

248 150 




1510-96 



RM8270 

252 94 



-PBS214C 

*1758 



S8234 

248-151 




1511-95 




1 025 -74 

8215 

Fujitsu 

MB8215E 

1008-48 

8235 

Raytheon 

RC8235 

248-154 




1512-90 


Signetics 

N8270 

234-181 



MB8215H 

1008-44 



RM8235 

248-155 



jiPD8253C 

*1845 




252-86 

8216 

AMD 

M8216 

1510-150 


Signetics 

N8235 

248-156 

8254 

National 

INS8254 

1505-124 




1025-62 



8216 

1510-149 



S8235 

248-157 

8255 

AMD 

8255 

f 148-3 



S8270 

234-182 


Intel 

M8216 

1510-157 

8238 

AMD 

8238C 

1511-118 


Intel 

M8255A 

1511 -100 




252-85 



8216 

1510-6 



6238M 

1511-119 



8255 

f 148-12 

8271 

Intel 

8271 

*1651 




1510-65 


Intel 

8238 

1511-122 



8255A 

1510-17 




1510-78 




1510-155 


National 

DP8238 

* 483 




1510-99 




1511-35 




1512-58 




1511-125 





1511-99 




1512-75 
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8271-5 

♦1651 

8291 

Intel 

8291 

1511-52 



833-21 C 

564-111 




1513-50 


Motorola 

MC8271 

252 -94 




1512-99 




583 -24 

851 

Beckman 851 -Vi 2 

607 -5 




1025-68 


National 

DM8291 

227 -86 


NEC America /uPD833 

557-11 



851 -VI 5 

607 -46 


















1 »«>WWUH 




t lajutwn 










606-101 




1025-75 



RM8291 

227-94 

8334 

National 

DM8334 

246-17 


' G! 

MBM851 

313-104 



RM8271 

252-96 


Signetics 

N8291 

227-97 

834 

Panasonic 

DN834 

260-3 



MEM851 

313-105 




1025-76 



S8291 

227 -98 

835 

Panasonic 

DN835 

260 -4 


"eiefunken 

TAA851 

564-147 


Sanyo 

LM8271 

558-164 

8292 

National 

DP8292 

1510-134 




613-47 

8510 

Intersil 

IH8510 

fl 125-4 


Signetics 

N8271 

252-97 


Signetics 

N8292 

230-15 

8355 

AMD 

8355 

1512-51 



IH8510C 

545--152 




1025-63 



S8292 

230-16 


Intel 

8355 

♦ 1646 




564-108 



S8271 

252-98 

8293 

Signetics 

N8293 

228-50 




1510-54 




565-116 

8272 

National 

1NS8272 

1511-36 



S8293 

228 -51 




1512-52 



IH8510M 

545-153 


Sanyo 

LM8272 

558-165 

8294 

National 

DP8294 

1510-131 




H 144-1 




554 -109 

8273 

Intel 

8273 

♦1651 

8298 

National 

INS8298 

1512-26 




fl 148-18 




565-117 




1510-103 

83C06 

National 

DP83C06 

1511-55 


NEC Micro 

M P08353 

♦ 1848 


National 

DM8510 

H 139-2 




1511-105 

830 

Panasonic 

DN830 

260-1 




1510-55 

8511 

National 

DM8511 

237-7 




1512-96 


SGS 

TCA830 

554-180 




1512-53 

8512 

DDC 

ADH-8512-? 

317-82 


Raytheon 

RC8273 

253-139 



TCA830S 

f 117-19 




1512-101 



ADH-3512-8 

317-81 




1028 -28 


Siemens 

TBA830 

545-132 

8356 

National 

DP8356 

1511 -134 


National 

DM8512 

236-129 



RM8273 

253-140 


Teletunken 

TCA830 

554-188 

8364 

National 

MM8364 

1512-22 

8515 

Plessey 

SP8515 

259-56 




1028-29 

8300 

Motorola 

MC8300 

251 -96 



MM8364E 

1512-23 

8516 

DDC 

ADH-8516-1 1 

318-43 


Signetics 

N8273 

253-141 




1025-58 

837 

Panasonic 

DN837 

260 -5 



ADH -8516-12 

318-42 




1028-30 


National 

DM8300 

251 -100 

8371 

Sanyo 

LM8371 

558-166 

8518 

Ddc 

SH-8518 

615-44 



S8273 

253-142 




1026-10 

837.2 

Sanyo 

LM8372 

558-167 


. Fujitsu 

MB8518E 

1007-16 




1028-31 



DP8300 

♦ 488 

838 

Panasonic 

DN838 

260-6 



MB8518H 

1006-111 

8274 

National 

INS8274 

1511-110 




1505-16 

8380 

EA 

EA8380FP 

1512-29 

852 

Beckman 

852 

610-33 


Raytheon 

RC8274 

253 -133 

8301 

Motorola 

MC8301 

231 -136 

8387 

MMI 

8387-1 

♦1248 


Panasonic 

AN852 

233 -28 




1028-24 


National 

DM8301 

231 -140 

839 

Panasonic 

DN839 

260-7 

8520 

Intersil 

IH8520 

11 125-4 



RM8274 

253-134 



DP8301 

1505 -22 

84 

Burr-Brown 

ADC84-10 

318-10 



IH8520C 

545-154 




1028-25 

8302 

Intel 

8302 

1511 -189 



ADC84-1 2 

318-95 




564-100 


Signetics 

N8274 

253-136 


National 

DP8302 

♦ 496 


Tl 

TL084BC 

592 -46 




565-118 




1028-26 




1505 -24 

840 

Beckman 

840-T1 

614-150 



IH8520M 

545-155 



S8274 

253-137 




1511-191 



840-T2 

614-151 




564-101 




1028-27 

8304 

Motorola 

MC8304 

223-109 

8400 

intech/FMi 

A8400 

613-28 




565-119 

8275 

Intel 

8275 

♦ 1651 


National 

DP8304 

♦ 501 




616-7 


Motorola 

MC8520 

328-6 




1510-76 




341 -58 




11 124-20 


National 

DM8520 

231 -51 




1511-32 




1505-18 



A8400ET-1 

613-29 

8521 

intersJi 

IH8521 

1] 125-4 



8275-5 

♦1651 

8305 

National 

DP8305 

1505-25 




616-8 

853 

G! 

MEM853 

314 .3? 




1512-73 

8307 

Motorola 

MC8307 

325-51 

8402 

Intech/ FMI 

A8402 

613-30 

8530 

Intersil 

IH8530C 

564 -95 

8276 

National 

INS8276 

1511-33 

8308 

AMD 

8308 

1022-69 




616-9 




565-120 


Signetics 

N8276 

253-88 


EA 

EA8306A 

K 142-13 



A8402ET-1 

6 19*31 


‘ntorci* 


4 




1027-103 



EA8308AC 

1022-62 




616-10 




565-121 

8277 

Raytheon 

RC8277 

253-164 



EA8308AL 

1022 -77 

8404 

Intech/FMI 

A8404 

613-32 

8542 

National 

DM8542 

. 238-69 




1028-17 


EMM/Semi 8308A 

♦1080 




616-11 

8544 

National 

DM8544 

255-91 



RM8277 

253-165 

,8308 

EMM/Sem 

8308A 

1018-68 

844 

NEC America jxPD844 

562-116 

8546 

National 

DM8546 

252 -1 S3 




1028-18 

1 

Fujitsu 

MB8308E 

1022-46 


Teledyne S 

844C 

575 -36 

855 

Gl 

MEM855 

314-2 

8277 

Signetics 

N8277 

253-166 



MB8308N 

1,022 -71 

845 

Beckman 

845 

f! 124-6 

8551 

National 

DM8551 

237-19 




1028-19 


Intel 

8308 

1511-194 

846 

Teledyne S 

846C 

575 -37 




<1 1 1 1 -3 

8279 

Intel 

8279 

♦ T651 


Motorola 

MC8308 

246-85 

8471 

Sanyo 

LM8471 

558-168 




H 111-5 




1510-20 

8309 

Motorola 

MC8309 

249-110 

8495 

Intech/FMI 

A8495 

613-171 

8552 

National 

DM8552 

23 1 -47 




1510-82 


National 

DM8309 

249-112 

85 

Burr-Biown 

ADC85-10 

318-11 




1i 111-3 




1511 -45 

831 

Beckman 

831 

345 -96 



ADC85-12 

318-93 

8553 

Intersil 

IH8553C 

545-156 



8279-5 

♦1651 


Panasonic 

DM831 

260-2 



ADC85C-10 

318-12 



1H8553M 

545-157 




1512-78 

8310 

Motorola 

MC8310 

229-124 



ADC85C-12 

318-94 


National 

DM8553 

246-37 

828 

NEC America fiPD828 

562-114 


National 

DM8310 

229-130 



DAC85/CBI 

323-115 

8554 

National 

DM8554 

231 -44 

8280 

National 

DM8280 

229 -68 

8311 

Motorola 

MC8311 

233 -58 



DAC85/CCD 

322-102 

8555 

National 

DM8555 

230-20 


Raytheon 

RC8280 

229 -77 


National 

DM8311 

- 233-64 



DAC85C/CCD 

322-103 

8556 

National 

DM8556 

228 -55 



RM8280 

229 -79 

8312 

Motorola 

MC8312 

249-152 



DAC85LD/OBI 

323-116 




H 111-6 


Signetics 

N8280 

- 229-81, 


National 

DM8312 

249-154 



SHC85 

' 615-34 

856 

Gl 

MEM856 

314-3 



S8280 

229-85 

8314 

Motorola 

MC8314 

246-102 



SHC85ET 

615-35 

8560 

National 

DM8560 

230-118 

8281 

Motorola 

MC8281 

227 -78 

8316 

AMD 

831 6A 

1512-6 


Intel ; 

MCS-85 

fl 148-20 

8563 

National 

DM8563 

228-123 


National 

DM8281 

227 -84 



831 6E 

1512-7 



SDK-85 

♦T647 

8564 

AMI 

S8564 

999-50 


Raytheon 

RC8281 

227 -91 


AMI 

S8316 

1023 -39 


Micro Net 

DAC85/CBI 

324-6 

857 

Gl 

MEM857 

314-17 



RM8281 

227-93 


EA 

EA8316AC 

1023-78 



DAC85/CCD 

322-106 

8570 

National 

DM8570 

253-39 


Signetics 

N8281 

227 -95 



EA8316AL 

1023-82 

85S28 

National 

DM85S28 

♦1283 




1027-60 



S8281 

227 -96 



EA8316E 

H 142-13 




1022-14 

8575 

National 

DM8575 

♦1285 

8283 

National 

INS8283 

1511-112 



EA8316EC 

. 1023-40 

85S29 

National 

DM85S29 

♦1283 




254-40 

8284 

AMD 

N8284 

228 -58 



EA8316EL 

1023 -67 




1022-12 




1002-30 



S8284 

228 -59 


Intel 

M8316 

1512-10 

85S68 

National 

DM85S68 

♦ 1295 




fl 110-9 


Raytheon 

RC8284 

228-62 



8316A 

1512-9 




247-104 

8576 

National 

DM8576 

♦ 1285 



RM8284 

228-63 


Motorola 

MC8316 

227-193 




1011 -23 




254 -41 


Signetics 

N8284 

228 -64 


National 

DM8316 

227-199 

85S97 

National 

DM85S97 

1020-36 




1 002 -31 



S8284 

228 -65 



MM8316A 

1512-14 

8500 

Intersil 

ICH8500 

566 -9 




g 110-9 

8285 

AMD 

N8285 

230-48 



MM8316E 

1512-15 




587-47 



DM8576AAA 

1 000 -49 



S8285 

230-49 


Synertek 

SY8316A 

1023-74 



JCH8500A 

566 -4 

8577 

National 

DM8577 

1003 -27 


Raytheon 

RC828.5 

230-50 



SY8316B 

1023 -57 




587-46 

8578 

National 

DM857S 

1003-32 



RM8285 

230-51 


Tl 

SBP8316M 

1023 -24 


Motorola 

MC8500 

. 328-4 

859 

Beckman 859-V12 

607-12 


Signetics 

N8285 

230-52 




1023-25 

8501 

Motorola 

MC8501 

328-’1 



859-Vi 5 

607 -53 



S8285 

230-53 

8318 

Motorola 

MC8318 

254-149 

8502 

Motorola 

MC8502 

328-12 



859- V5 

605 -99 

8288 

National 

DM8288 

231 -29 


National 

DM8318 

254-151 

8503 

Motorola 

MC8503 

328-15 



859-V6 

606 -53 


Signetics 

N8288 

231 -30 

832 

NEC America juPD832 

557-10 

8504 

Motorola 

MC8504 

255-52 



S59-V9 

606-103 



S8288 

-231 -31 

8322 

Motorola 

MC8322 

247-138 




328-16 

8590 

National 

DM6590 

102" -32 

829 

NEC America juPD829 

562-115 


National 

DM8322 

247-142 

8505 

Motorola 

MC8505 

255 -99 

8595 

Intech/FMi 

A8595 

613-172 

8290 

National 

DM8290 

229-72 

8324 

Motorola 

MC8324 

224-199 




343 -4 


Nations. 

DM8595 

i Ui i 


Raytheon 

RC8290 

229-78 

8328 

Motorola 

MC8328 

253-162 


Plessey 

SP8505 

259-55 

8596 

National 

DM8596 

1021 -59 



RM8290 

229 -80 




1028-15 

8506 

Motorola 

MC8506 

255-54 




tj 143-3 


Signetics 

N8290 

229-82 

833 

Beckman 

833-21 

564-103 




328-14 

8597 

National 

DM8597 

1020-49 



$8290 

229-86 




577-17 

8507 

Motorola 

MC8507 

' 1509-39 



MMS597 

«! -43-3 


Arranged alphanumerically from left to right. 
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Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

. ! 

t 

Page-Une 1 

8598 

National 

DM8598 

1020-16 


Piessey 

SP8641 

596-182 

8692 

National 

DS8692 

346-186 


Plessey 

SP8748 

596-1731 




f Ill -3 



SP8641A 

259-88 

8693 

Natrona! 

DS8693 

346*187 



SP8748B 

259-52 j 

8599 

National 

DM8599 

1011-35 



SP8641B 

259-89 

8694 

National 

DS8694 

346-188 



SP8748M 

259-53 1 

86 

PM! 

DAC-86 

* 935 



SP8641M 

259 -90 

8695 

Plessey 

SP8695 

596-189 

8750 

Plessey 

SP8750B 

259-135! 




324 -40 

8642 

National 

DS8642 

340-34 



SP8695A 

■ 259-108 



SP8750M 

259-136; 




598 -39 


Plessey 

SP8642 

596-183 



SP8695B 

259-109 


Teiedyne S 

8750 

319-28 1 

86LS52 

National 

DM86LS52 

247-9 



SP8642A 

259 -91 



SP8695M 

259-110 




fl 1.27-12 1 




253-117 



SPS642B 

259 -92 

87 

PMI 

DAC-87 

* 935 

8751 

Piessey 

SP8751B 

259-1371 

86LS62 

National 

DM86LS62 

247-11 



SP8642M 

259 -93 




598-40 



SP8751M 

259-138 




253-119 

8643 

Plessey 

SP8643 

596-184 



DAC-87C 

* 935 

875154 

Silicon G 

S875154 

335 -42 

86L97 

National 

DM86L97 

1020-53 



SP8643B 

259 -94 




321 -51 

8752 

Plessey 

SP8752B 

259-139 

86S21 

National 

DM86S21 

247-106 



SP8643M 

259-95 




322-76 

8755 

Intel 

8755 

*1646 




1011 -79 

8646 

Plessey 

SP8646 

596-185 



DAC-87E 

* 935 




1510-48 

860 

ITT 

TCA860 

556-142 



SP8646A 

259 -96 




321 -52 




1512-42 

8600 

Plessey 

SP8600A 

258-174 



SP8646B 

259 -97 




322 -77 




1 144-1 



SP8600B 

258-175 



SP8646M 

259-98 

87S201 

National 

DM87S201 

1020-69 




f 148-18 



SP8600M 

258-176 

8647 

Piessey 

SP8647 

596-186 

87S202 

National 

DM87S202 

1020-72 


NEC Micro uPD8755 

*1848 

8601 

Motorola 

MC8601 

250-147 



SP6647A 

259 -99 

67S295 

National 

DM87S2S5 

*1270 




1510-49 


National 

DM8601 

250-149 



SP8647B 

259-100 




1005-64 




1512-43 


Plessey 

SP8601 A 

258-177 



SP8647M 

259-101 

87S296 

National 

DM87S296 

*1270 




1512-103 



SP8601 B 

258-178 

865 

Siemens 

TAA865 

586 -23 




1005 -71 

8760 

Plessey 

SP8760 

596-68 



SP8601 M 

258-179 


Telefunken 

TAA865 

564-148 

87S95 

National 

DM87S95 

*1281 

877 

Beckman 

877-151 

323-108 


Raytheon 

RF8601 

250-151 




586-25 




1021 -42 



877-1 5V 

323-109 

8602 

Motorola 

MC8602 

251 -22 

8650 

National 

DS8650 

326 -97 

87S96 

National 

DM87S96 

*1281 



877-69C 

324-42 


National 

DM8602 

251 -24 


Plessey 

SP8650A 

259-112 




1021 -43 



877-69M 

324 -43 


Plessey 

SP8602A 

258-157 



SP8650B 

259-113 

8700 

Teledyne S 

8700 

317-37 



877-801 

323-110 



SP8602B 

258-158 



SP8650M 

259-114 




fl 152-11 



877-80V 

323-111 



SP8602M 

258-159 

8651 

National 

DS8651 

326-100 

8701 

Teledyne S 

8701 

318-3 



877-851 

323-112 


Raytheon 

RF8602 

251 -27 


Plessey 

SP8651A 

259-115 




*! 152-11 



877-85V 

323-113 

8603 

Plessey 

SP8603A 

258-160 



SP8651B 

259-116 

8702, 

AMD 

8702A 

1004-54 

8770 

Plessey 

SP8770B 

259-146 



SP8603B 

258-161 



SP8651M 

259-117 




1511 -139 

8771 

AMI 

S8771 

1020-1 



SP8603M 

258-162 

8652 

Plessey 

SP8652A 

259-118 


• Intel 

M8702A 

1511-141 




1020-2 

8604 

Plessey 

SP8604A 

258-163 



SP8652B 

259-119 



8702A 

1004-55 

8771 

Plessey 

SP8771B 

259-147 



SP86048 

258-164 



SP8652M 

259-120 




1511-140 

8772 

Plessey 

SP8772B 

259-148 

' 


SP8604M 

258-165 

8654 

National 

DS8654 

346-183 

8702 

Nawna* 

MM8702A 

1004-56 

8790 

Plessey 

SP8790 

596-4 

8607 

Plessey 

SP8607A 

258-166 

8655 

National 

DS8655 

346-184 



MM8702A-4 

1004 -69 



SP8790A 

259-152 



SP8607B 

258-167 

8655 

Plessey 

SP8655A 

259-129 


Teiedyne S 

8702 

318-35 




,597-5 



SP8607M 

258-168 



SP8655B 

259-130 




1 152-11 



SP8790B 

259-153 

861 

NEC Amenca uPD861 

596-106 



SP8655M 

259-131 

8703 

Teledyne S 

8703 

317-38 




597 -6 


Siemens 

TAA 861 

565 -9 

8656 

National 

DS8656 

346-185 

8704 

Teiedyne S 

8704 

318-4 



SP87S0M 

259-154 




586-22 

8657 

Plessey 

SP8657A 

259-125 

8705 

Teledyne S 

8705 

318-36 




597-7 


Teiei unken 

T AA861 

686-24 



SP8657B 

259-126 

8708 

Intel 

M8708 

1511 -156| 

8794 

Plessey 

SP8794A 

259-156 

8613 

National 

DM8613 

237-10 



SP8657M 

259-127 



8708 

1511-154 




597-1 i 


Plessey 

3P8613B 

258-180 

8658 

National 

DS8658 

326-98 

871 

Siemens 

TCA871 

547-148 



SP6794B 

259-1 57 j 



SP8613M 

258-181 

8659 

National 

DS8659 

326-101 

872 

Beckman 

872-D1 

323-49 




597-2 I 

3614 

Ptes&dy 

SP36143 

253-1 82 


Ptessdy 

SP8859A 

253-121 



872-D2 

323 -50 



SP8794M 

259158! 



SP8614M 

258-183 



SP8659B 

259-122 

8720 

Plessey 

SP8720 

258-170 




597 -3 

8615 

Plessey 

- SP8615B 

258-184 



SP8659M 

259-123 




596-155 

8795 

National 

DM8795 

1021 -57 



SP 861 5M 

258 -185 

6660 

Piocgpy 

SP8660A 

259-71 

8725 

PiessAy 

-SP8725 

596-156 

8796 

National 

DM8796 

1021 -60 

8616 

Plessey 

SP 8616 B 

258-186 



SP8660B 

259-72 

873 

Beckman 

873-15 

318-83 

88 

PMI 

MUX-88 

* 962 




258-190 



SP8660M 

259 -73 



873-78 

318-85 



MUX-88A 

* 962 

8617 

' Plessey 

SP8617B 

258-191 

8664 

National 

DS8664 

326-163 



873-88 

318-84 




315-21 

8619 

Plessey 

SP8619B 

258-192 




1508-103 

8735 

Plessey 

SP8735B 

259-38 



MUX-88AQ 

* 962 

862 

Siemens 

TAA862 

565-10 

8665 

National 

DS8665 

326-159 

8736 

Plessey 

SP8736B 

259 -39 



MUX-88B 

* 962 




583 -31 


Plessey 

SP8665B 

259 -75 

8740 

Plessey 

SP8740 

596-164 




315-31 

8620 

Plessev 

SP8620A 

258-194 

8666 

National 

DS 8666 

326-160 



SP8740A 

259-15 



MUX-88 BQ 

* 962 



SP8620B 

259-2 

• 

Plessey 

SP 8666 B 

259-76 



SP8740B 

259-16 



MUX-88E 

* 962 



SP8620M 

259-3 

8667 

Plessey 

SP8667B 

259-77 



SP8740M 

259-17 




315-22 

8621 

Plessey 

SP8621A 

259-4 

8670 

Plessey 

SP8670A 

259-29 

8741 

Intel 

8741 

*1651 



MUX-88EQ 

• 962 

U 


SP8621B 

259 -5 



SP8670B 

259 -30 




1510-58 



MUX-88F 

* 962 



SP8621M 

259-6 



SP8670M 

259-31 




1510-126 




315-32 

8622 

Plessey 

SP8622B 

259-7 

'8671 

Plessey ; 

SP8671A 

259-32 




1512-110 



MUX-88FQ 

* 962 



SP8622M 

259 -8 



SP8671B 

259-33 




1 146-12 

88C20 

National 

DS88C20 

337-16 

8627 

Plessey 

SP8627 

259-142 



SP8671M 

259 -34 




f 148-19 



MM88C20 

215-77 

8628 

Plessey 

SP8628 

259-143 

'8672 

Plessey 

SP8672A 

259 -35 


Plessey 

SP8741 

596-167 

88C29 

Harris 

HD88C29 

215-72 

8629 

National 

DS8629 

259-141 



SP8672B 

259-36 



SP8741A 

259 -22 


National 

MM88C29 

215-74 




596 -74 



SP8672M 

259 -37 



SP8741B 

259-23 




334 -52 


Plessey 

SP8629 

259-144 

'8673 

National 

DS8673 

325 -33 



SP8741M 

259-24 

88C30 

Harris 

HD88C30 

215-68 

8630 

Piessey 

SP8630A 

259 -57 

6674 

National 

DS8674 

325 -37 

8743 

Piessey 

SP8743 

596-172 


National 

MM86C30 

215-70 



SP8630B 

259 -58 

8675 

Plessey 

SP86758 

259 -41 



SP8743B 

259-50 




334-3 



SP8630M 

259 -59 



SP8675M 

259-42 



SP8743M 

259-51 

88LS20 National 

DS88LS20 

336-49 

8631 

Plessey 

SP8631A 

259-60 

8676 

Plessey 

SP8676B 

259 -43 

8745 

Plessey 

SP8745 

596-165 

88L12 

National 

DS88112 

254-13 



SP8631B 

259-61 



SP8676M 

259 -44 



SP8745A 

259-18 

88 L 20 

National 

DS88L20 

337-5 



SP8631M 

253 -62 

8677 

Plessey 

SP8677B 

259-45 



SP8745B 

. 259-19 

8800 

National 

DS8800 

254 -6 

8632 

Plessey 

SP8632A 

259 -63 



SP8677M 

259-46 



SP3745M 

259 -20 

8802 

National 

DS8802 

348-6 


* 

SP8632B 

959 

8678 

Na+iArta} 

nus678 

*1274 

87dfi 

PlBssey 

SP8746 

596-168 

880-3 

National 

088803 

* 518 



SP8632M 

25S -65 




999 -5 



SP8746A 

259-25 




343-48 

3034 


Srooo4b 

eLOd -ob 




-4G 



Sr G74oB 

cjd - 2 G 

GCG4 

«vntel 

MT3GG4B 

0". S-lO 

8635 

Plessey 

SP8635B 

259-67 




1 i39-12 



SP8746M 

259 -27 




316-24 

8636 

Plessey 

SP8636B 

253 -63 

867S 

National 

DM8679 

999 -46 

3748 

Intel 

8748 

*1648 




599-92 

8637 

Plessey 

SP8637B 

259-70 

8685 

Plessey 

SP8685 

596-187 




1510-38 



MT8804BE 

316-20 

8640 

Nartonal 


‘ - c , 



fiPfififtOA 

260 - 1 0P 




1520-? 




316-25 


Plessey 

SP8640 

596-181 



SP8685B 

259-103 




H 144-1 




599 -93 



SP8640A 

259 -85 



SP8685M 

259-104 




f 146-12 

8805 

National 

MH8805 

343-110 



SP8640B 

259 -86 

8690 

Plessey 

SP8690 

596-188 




fl 148-18 

8806 

National 

DS8806 

348-7 



SP8640M 

259 -87 



SP8690A 

259-105 


NEC Micro 

■.PD8748 

*1849 

8807 

National 

DS8807 

343 -50 

8641 

Motorola 

DS8641 

340-31 



SP8690B 

259-106 




1510-39 

881 

Beckmar 

881 

612-8 


National 

DS8641 

340-33 



SP8690M 

259-107 



pPD8748Q 

*1849 

8810 

National 

DS8810 

233-186 
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Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 




254 -20 




109-14 


Raytheon 

9LS09C 

239-93 

9LS151 

Fairchild 

9LS151C 

249 -200 

8811 

National 

DS8811 

233-188 

8865 

AMI 

S8865 

1020-5 



9LS09M 

239-94 



9LS151M 

249 -201 




254-22 


National 

DS8865 

326-134 

9LS10 

Fairchild 

9LS10C 

241 -28 


Raytheon 

9LS151C 

250-8 

8812 

National 

DS8812 

233-144 




H 109-14 



9LS10M 

241 -29 



9LS151M 

250-9 




254-1 1 

8866 

National 

DSB866 

326 -127 


Raytheon 

9L310C 

^ 241 -38 

9LS152 

Fairchiid 

9LS152C 

249-133 

8813 

National 

DS8813 

* 518 



' 

H 109-14 



9LS10M 

241 -39 



9LS152M 

249-134 




343-51 

8867 

National 

DS8867 

326-182 

9LS107 

Raytheon 

9LS107C 

236-52 


Raytheon 

9LS152C 

249-140 

8817 

National 

DS8817 

343-52 

8868 

National’ 

DS8868 

326-157 



9LS107M 

236-53 



9LS152M 

249-141 

8819 

National 

DS8819 

233-94 

8869 

National 

DS8869 

326-31 

9LS109 

Fairchild 

9LS109C 

235-72 

9LS153 

Fairchild 

9LS153C 

249-23 




254-25 

8870 

National 

DS8870 

326-113 



9LS109M 

235-73 



9LS153M 

249 -24 

8820 

AMD 

DM8820 

337-14 

8871 

National 

DS8871 

326-135 


Raytheon 

9LS109C 

235 -82 


Raytheon 

9LS153C 

249 -33 



DM8820A 

337-24 

8872 

National 

DS8872 

326-141 



9LS109M 

235-83 



9LS153M 

249-34 


Mitel 

MT8820 

598-127 

8873 

National 

DS8873 

326-149 

9LS11 

Fairchild 

9LS11C 

238-124 

9LS155 

Fairchild 

9LS155C 

232-77 




598-132 

8874 

National 

DS8874 

326-152 



9LS11M 

238-125 



9LS155M 

232-78 



MT8820A 

596-150 

8875 

National 

DM8875 

223-152 


Raytheon 

9LS11C 

’ 238-135 


Raytheon 

9LS155C 

232-87 



MT8820AE 

596-151 

8876 

National 

DS8876 

326-153 



9LS11M 

238-136 



9LS155M 

232-88 


National 

DS8820 

337-18 

8877 

National 

DS8877 

326-114 

9LS112 

Fairchild 

9LS112C 

235-155 

9LS156 

Fairchild 

9LS156C 

232-114 




11 106-4 

8879 

National 

DS8879 

326-154 



9LS112M 

235-156 



9LS156M 

232-115 




f 106-5 

8880 

National 

DS8880 

326-70 


Raytheon 

9LS112C 

235-163 


Raytheon 

9LS156C 

232-123 




1 106-6 


Signetics 

DS8880 

326-72 



9LS112M 

235-164 



9LS156M 

232-124 



DS8820A 

337-26 

8884 

National 

DS8884A 

'326-71 

9LS113 

Fairchild 

9LS113C 

235-94 

9LS157 

Fairchild 

9LS157C 

247-164 

' 

Signetics 

DS8820 

337-20 

8885 

National 

DS8885 

326-65 



9LS113M 

235-95 



9LS157M 

247-165 



DS8820A 

337 -28 

8887 

National 

DS8887 

326-54 


Raytheon 

9LS113C 

235-102 


Raytheon 

9LS157C 

247-174 


Tl 

DS8820 

337-30 

8889 

National 

DS8889 

326-80 



9LS113M 

235-103 



9LS157M 

247-175 

8822 

National 

DS8822 

335-13 

8890 

AMI 

S8890 

558-159 

9LS114 

Fairchild 

9LS114C 

235-125 

9LS158 

Fairchild 

9LS158C 

248-48 

883 

Beckman 

883-X 

598-156 




f 122-4 



9LS114M 

235-126 

9LS158 

Fairchild 

9LS158M 

248 -49 



883-4 

599-11 

8891 

National 

DS8891 

326-44 

9LS114 

Raytheon 

9LS114C 

235-134 


Raytheon 

9LS158C 

248 -57 



883-5 

598-141 

8892 

National 

DS8892 

326-115 



9LS114M 

235-137 



9LS158M 

248-60 

8830 

AMD 

DM8830 

333 -26 

8895 

National 

DS8895 

326-172 

9LS12 

Raytheon 

9LS12C 

241 -92 

9LS160 

Fairchild 

9LS160C 

229-150 


National 

DM8830 

f 139-2 

8897 

National 

DS8897 

326-56 



9LS12M 

241 -93 



9LS160M 

229-151 

8830 

National 

DS8830 

333-32 

8898 

National 

DM8898 

255-67 

9LS122 

Raytheon 

9LS122 

* 275 


Raytheon 

9LS160C 

229-159 




f 106-4 

8899 

National 

DM8899 

255 -72 



9LS122C 

* 275 



9LS160M 

229-160 




f 106-5 

'890 

Signetics 

TBA890 

561 -37 




250-177 

9LS161 

Fairchild 

9LS161C 

228 -21 




H 106-6 

8900 

National 

DS8900 

556-106 



9LS122M 

* 275 



9LS161M 

228 -22 


Signetics 

DS8830 

333 -34 




596-95 




250-178 


Raytheon 

9LS161C 

228 -31 


Tl 

DS8830 

333-38 



INS8900 

*1702 

9LS123 

Raytheon 

9LS123 

* 275 



9LS161M 

228 -32 

8831 

AMD 

DM8831 

332 -4 




1505-10 



9LS123C 

* 275 

9LS162 

Fairchild 

9LS162C 

229-199 




333-44 




1525-1 




251 -68 



9LS162M 

229 -200 




11 105-9 

8901 

Fujitsu 

MB8901 

343-139 



9LS123M 

* 275 


Raytheon 

9LS162C 

229 -208 


National 

DS8831 

332-6 

8902 

Fujitsu 

MB8902 

343-140 




251 -69 



9LS162M 

230-3 




333 -46 

8903 

Fujitsu 

MB8903 

343-149 

9LS125 

Fairchild 

9LS125C 

225-73 

9LS163 

Fairchild 

9LS163C 

227-157 

■ 



H 106-5 

890? 

Fujitsu 

MB&907P 

343-141 



9LS125M 

225-74 



9LS163M 

227-158 




11 111-3 

8909 

Fujitsu 

MB8909 

343-147 


Raytheon 

9LS125C 

225 -80 


Raytheon 

9LS163C 

227-166 

• 



1 111-4 

8912 

Fujitsu 

MB8912 

348-36 



9LS125M 

225-81 



9LS163M 

£27 -167 


Tl 

DS8831 

332 -8 

8915 

Fujitsu 

MB8915 

348-37 

9LS126 

Fairchild 

9LS126C 

225-103 

9LS164 

Fairchild 

9LS164C 

253 -55 




333 -48 

8916 

Fujitsu 

MB8916 

348-40 



9LS126M 

225-104 




1027-61 

8832 

AMD 

DM8832 

333 -50 

8920 

Plessey 

SP8920 

596-114 


Raytheon 

9LS126C 

225-112 



9LS164M 

253-56 


National 

DS8832 

332-10 

8921 

Plessey 

SP8921 

596-115 



9LS126M 

225-113 




1027 -62 

- 



333-60 

8922 

Plessey 

SP8922 

596-116 

9LS13 

Fairchild 

9LS13C 

255-124 


Raytheon 

9LS164 

* 272 




U 106-5 

8923 

Plessey 

SP8923 

596-117 



9LS13M 

255-125 



9LS164C 

* 272 


Tl 

DS8832 

332-12 

8942 

Sanyo 

LM8942 

260-14 


Raytheon 

9LS13 

* 264 




253-64 




333-53 

8963 

Nafcnal 

DS8963 

326-136 



9LS13C 

* 264 




1027-74 

8833 

National 

DS8833 

341 -50 

8972 

Sanyo 

LM8972 

558-169 




255-133 



9LS164M 

* 272 




1510-161 

8973 

National 

DS8973 

326-142 



9LS13M 

* 264 




253 -65 




1 106-5 

8974 

National 

DS8974 

326-143 




255-134 




1027-75 

8834 

National 

DS8834 

341 -56 

8976 

National 

DS8976 

326-144 

9LS132 

Fairchild 

9LS132C 

255-154 

9LS168 

Fairchild 

9LS168C 

230-172 




11 106-5 

8977 

National 

DS8977 

326-128 



9LS132M 

255-155 

9LS169 

Fairchild 

9LS169C 

228-174 

8835 

National 

DS8835 

.341 -52 

8996 

AMI 

S8996 

1020-9 


Raytheon 

9LS132 

* 264 

9LS170 

Fairchild 

9LS170C 

247-48 




1510-162 

9 

Gl 

AY9-1000 

558-138! 


9LS132C 

* 264 



9LS170M 

247-49 




f 106-5 


ITT 

ZTK9 

559-80 




255-163 


Raytheon 

9LS170C 

247-57 

8836 

National 

DS8836 

336-2 

9LS00 

Fairchild 

9LS00C 

' 241-131 



9LS132M 

★ 264 



9LS170M 

247-58 




H 106-5 



9LS00M 

241 -132 




255-164 

9LS173 

Fairchild 

9LS173C 

237-27 

8837 

National 

DS8837 

336-18 


Raytheon 

9LS00C 

241 -142 

9LS133 

Fairchild 

9LS133C 

239-185 



9LS173M 

237-28 




H 106-5 



9LS00M 

241 -143 



9.LS133M 

239-186 

9LS174 

Fairchild 

9LS174C 

237-187 

8838 

AMD 

DS8838 

341 -4 

9LS01 

Raytheon 

9LS01C 

242-80 

9LS136 

Fairchild 

9LS136C 

244-149 



9LS174M 

237-188 


National 

DS8838 

341 -6 



9LS01M 

242 -81 



9LS136M 

244-150 


Raytheon 

9LS174C 

237-195 




11 106-5 

9LS02 

Fairchild 

9LS02C 

245-144 


Raytheon 

9LS136C 

244-158 



9LS174M 

237-196 

8839 

National 

DS8839 

341 r54 



9LS02M 

245-145 



9LS136M 

244-159 

9LS175 

Fairchild 

9LS175C 

237-62 




11 106-5 


Raytheon 

9LS02C 

245-157 

9LS138 

Fairchild 

9LS138C 

232-187 



9LS175M 

237-63 

8840 

National 

DM8840 

11 111-3 



9LS02M 

245-158 



9LS138M 

232-188 


Raytheon 

9LS175C 

237 -75 

8842 

National 

DM8842 

110-8 

9LS03 

Fairchild 

9LS03C 

242 -64 


Raytheon 

9LS138C 

232-197 



9LS175M 

237 -74 

. 



H 111-3 



9LS03M 

242 -65 



9LS138M 

232-198 

9LS181 

Fairchild 

9LS181C 

224 -47 

8844 

National 

DS8844 

326-123 


Raytheon 

9LS03C 

242 -84 

9LS139 

Fairchild 

9LS139C 

232-143 



9LS181M 

224 -48 

8846 

National 

DM8846 

11 111-3 



9LS03M 

242-85 



9LS139M 

232-144 


Raytheon 

9LS181C 

224-52 

8853 

National 

DM8853 

251 -78 

9LS04 

Fairchild 

9LS04C 

226-17 


Raytheon 

9LS139C 

232-153 



9LS181M 

224 -53 

8855 

National 

DS8855 

326-140 



9LS04M 

226-18 



9LS139M 

232-154 

9LS190 

Fairchild 

9LS190C 

230-80 ' 

8856 

National 

DS8856 

325 -60 


Raytheon 

9LS04C 

226 -27 

9LS14 

Fairchild 

9LS14C 

255-188 



9LS190M 

230-81 




1 109-14 



9LS04M 

226-28 



9LS14M 

255-189 


Raytheon 

9LS190C 

230-89 

8857 

National 

DS8857 

325-16 

9LS05 

Fairchild 

9LS05C 

226 -93 


Raytheon 

9LS14 

* 264 



9LS190M 

230-90 




f 109-14 



9LS05M 

226-94 



9LS14C 

* 264 

9LS191 

Fairchild 

9LS191C 

228-90 

8858 

National 

DS8858 

325-11 


Raytheon 

9LS05C 

226-103 




255-197 



9LS191M 

228-91 




f 109-14 



9LS05M 

226-104 



9LS14M 

* 264 


Raytheon 

9LS191C 

228-99 

8859 

National 

DS8859 

326-30 

9LS08 

Fairchild 

9LS08C 

239-30 




255-198 



9LS191M 

228-100 

8861 

National 

DS8861 

326-178 



9LS08M 

239-31 

9LS15 

Fairchild 

9LS15C 

238-171 

9LS192 

Fairchild 

9LS192C 

230-137 




H 109-14 

/ 

Raytheon 

9LS08C 

239-40 



9LS15M 

238 -1 72 



9LS192M 

230-138 

8863 

National 

DS8863 

326-133 



9LS08M 

239-41 


Raytheon 

9LS15C 

238-180 


Raytheon 

9LS192C 

230-147 




1 109-14 

9LS09 

Fairchild 

9LS09C 

239-84 



9LS15M 

238-181 



9LS192M 

230-148 

8864 

National 

DS8864 

326-148 



9LS09M 

239-85 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

01.S103 

Fairchild 

9LS1 93C 

228 -148 

oj 326 rt 

Fairchild 

9LS2SGC 

245 -73 



9LS37M 


242-11 


Raytheon 

9LS86C 

244-107 



9LS193M 

228-149 



9LS260M 

245 -74 

9LS373 

Raytheon 

9LS373 

★ 

288 



9LS86M 

244-108 


Raytneon 

9LS1 93C 

£26 - 1 

9LS261 

Raytheon 

9LS261 

* 284 



9LS373C 

* 

288 

9LS90 

Fairchiid 

9LS90C 

229-27 i 



9LS193M 

228-159 



9LS261C 

* 284 



9LS373M 

* 

288 



9LS90M 

229-28 

9LS194 

Fairchild 

9LS194C 

252 -8 




223-136 

9LS374 

Raytheon 

9LS374 

* 

288 


Raytheon 

9LS90 

* 266 



9L$1 94 M 

252 -9 



9LS261M 

* 284 



9LS374C 

★ 

288 



9LS90C 

* 268 


Raytheon 

9LS194AC 

252-16 




223-137 



9LS374M 

* 

288 




229-43 1 



91. SI 94 AM 

252-17 

9LS266 

Fairchild 

9LS266C 

244-179 

9LS377 

Raytheon 

9LS377 

A 

288 



9LS90M 

* 268 

9LS195 

Fa'rchifd 

9LSt 95G 

251 -12C 



9LS266M 

244-180 



9LS377C 

★ 

288 




229-44 ■ 



8LS195M 

251 -121 


Raytheon 

91.S266C 

244 -188 



9LS377M 

* 

238 

9LS91 

Raytheon 

9LS91 

* 272 


Raytheon 

3LS195AC 

251 -128 



9LS266M 

244-189 

9LS38 

Fairchild 

9LS38C 


242-150 



9LS91C 

* 272 



913195 AM 

251 -129 

9LS27 

Fa>rchild 

9LS27C 

245 -99 



9LS38M 


242-151 




253-94 | 



9LS195C 

1026-18 



9LS27M 

245-100 


Raytheon 

9LS38C 


242-157 




1027-95 



9LS195M 

1026-18 


Raytheon 

9LS27C 

245-109 



9LS38M 


242-158 



9LS91M 

* 272 j 

3L3 1 36 

rauChiiu 

3L31 36C 

223 -31 



9LS27M 

245 -i 1 0 

9LS386 

Raytheon 

9LS386C 


244-111 




253-95 | 



9LS196M 

229 -92 

9LS279 

Fairchild 

9LS279C 

246-172 



9LS386M 


244-112 




1027-96 


Raytheon 

9LS196C 

229-100 



9LS279M 

246-173 

SLS390 

Fairchild 

9LS390C 


230-36 

9LS92 

Fairchiid 

9LS92C 

231 -11 



9LS196M 

229-101 


Raytheon 

9LS279C 

246-182 

91 $393 

Fairchild 

9LS393C 


227 -60 



9LSS2M 

231 -12 

9LS197 

Faircmia 

9LS197C 

227-105 



9LS279M 

246-183 



9LS393M 


227 -61 

9LS92 

Raytheon 

9LS92 

* 268 



9LS197M 

227-106 

9LS28 

Fairchild 

9LS28C 

245-148 

9LS395 

Fairchild 

9LS395C 


252 -50 i 



9LS92C 

♦ 268 


P.3 /thecn 

9LS197C 

227 114 


Raytheon 

9LS28C 

245-161 

9LS395 

Raytheon 

9LS395 

* 

291 




231 -19 



9LS197M 

227-115 



9LS28M 

245-162 



9LS395C 

★ 

291 



9LS92M 

* 268 

9LS20 

Fa-rch;!c 

3LS20C 

240-27 

9LS283 

Fairchild 

9LS233C 

223-56 





252 -56 




231 -20 



9LS20M 

24Q-28 



9LS283M 

223-57 



9LS395M 

A 

291 

9LS93 

Fairchild 

9LS93C 

227-31 | 

9LS20 

Raytheon 

9LS20C 

240 -37 


Raytheon 

9LS283C 

223 -77 





252 -57 



9LS93M 

227-32 ! 



9LS20M 

240-38 



9LS283M 

223 -78 

9LS40 

Fairchild 

9LS40C 


240-100 


Raytheon 

9LS93 

* 268 | 

9LS21 

Fairchiid 

9LS21C 

238-80 

9LS290 

Fairchild 

9LS290C 

229 -29 



9LS40M 


240-101 



9LS93C 

* 268 j 



9LS21M 

238 -81 



9LS290M 

229 -30 


Raytheon 

9LS40C 


240-110 




227-45 i 


Raytheon 

9LS21 C 

238 -90 

9LS293 

Fairchild 

9LS293C 

227 -33 



9LS40M 


240-111 



9LS93M 

* 268 ! 



3L32 1 M 

236 -SI 



9LS293M 

227 -34 

9LS42 

Fairchild 

9LS42C 


231-161 




227-46 i 

9LS22 

Fairchrld 

9LS22C 

240-155 

9LS295 

Fairchild 

9LS295C 

252-34 



9LS42M 


231 -162 
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93S137 

Fairchild 

93S137C 

232-180 

9309 

AMD 

AM9309 

f 101 -4 

910 

SGS 

TCA910 

558-73 



9208DC 

1022 -45 



93S137M 

232-181 



9309C 

249-104 




613-165 



9208M 

1 022-80 

93S16 

AMD 

93S16C 

228-43 



9309M 

249-105 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line ! 


iii 

qAOQn 



Motorola 

MG 9322 

247-139 

93417 


93417 

* 1 151 




i 006 -4 ! j 



9309M 

249-107 


National 

DM9322 

247-143 




% 140-7 



93450M 

*1151 | 


iTT 

*779303* 'i 

249 - 1 08 


i 

RCS322 

247 -i43 



934 i iC 

★ 1161 




10^6-43 1 



ITT9309-5 

249-109 



RM9322 

247-150 




1 003 -64 

93451 

Fairchild 

93451 

*1151 


Motorola 

MC9309 

249-111 


Signetics 

N9322 

247-157 



93417M 

*1151 



934S1C 

*1151 j 


National 

DM9309 

249-113 

9324 

AMD 

9324C 

224-187 

93417 

Fairchild 

9341 7M 

1003-74 




1006-42 | 


NEC Amenca uP89309 

249-114 



9324M 

224-188 

93419 

Fairchild 

93419C 

1011-103 



93451 M 

.1151 


Signetics 

N9309 

249-115 

9324 

Fairchild 

9324C 

224 - 1 St 



93419M 

1011-105 




1006-44 | 



S9309 

249-116 



9324M 

224-192 

9342 

AMD 

9342C 

224 -90 

93452 

Fairchild 

93452 

.1151 i 

9310 

AMD 

93 IOC 

229-112 


Motorola 

MC9324 

225-2 



S342M 

224 -91 




f 140-7 j 



9310M 

229-113 


Signetics 

N9324 

225-8 


Fairchild 

9342C 

224-94 



93452C 

*1151 j 


Fairchlic! 

93 IOC 

229-H6 

S328 

AMD 

9328C 

253 -t 56 



934?M 

224 -95 




1 006 • 3 j 



931QM 

229 1 1 7 




1 028 -20 


Raytheon 

RC9342 

224 107 



33452M 

.list : 


Motorola 

MC9310 

229-125 



9328M 

253-157 



RM9342 

224-108 




1006-15 ! 


National 

DM9310 

229-131 




1 028 -2 1 

93421 

Fairchild 

93421 AC 

1 Cl ° 26 

03453 . 

Fairchild 

33453 

*1151 j 


Raytheon 

RC9310 

229-134 


Fairchild 

9328C 

253-158 



9342 1C 

1012-40 




H 140-7 j 



RM9310 

229-135 




1028 -22 



93421 M 

1012-64 



93453C 

.1151 j 


Senates 

9310 

229-138 



9328M 

253-159 


Raytheon 

93421 AC 

1012-27 




1 006 -4 1 

9311 

AMD 

931 1 C 

233 -46 




1 028 -23 



93421 C 

1012-43 



93453M 

*1151 



931 1M 

233-47 


ITT 

ITT9328-1 

253-160 



93421 M 

1012-66 




1006-21 1 


Fairchild 

9311C 

233-50 



PT9328-5 

253-161 

93422 

Fairchild 

93422 

*1132 

93454 

Famchild 

93454C 

1022-3 , 



931 1M 

233-51 


Motorola 

MC9328 

253-163 



93422C 

*1132 



93454M 

1022-10 


Motorola 

MC931 1 

233-59 




1028-16 




1013-26 

9345? 

Fairchild 

93457C 

1020-30 


National 

DM9311 

233 -65 

9334 

AMD 

9334C 

246-11 



93422DC 

*1132 



93457M 

1020-38 


Raytheon 

RC9311 

233 -63 



9334M 

246-12 



93422DM 

*1132 

93458 

Fairchild 

93458 

1002-2 



RM9311 

233-69 


Fairchild 

9334 

I 140-18 



93422FC 

.1132 

93459 

Fairchild 

93459 

1002-5 

9312 

AMD 

931 2C 

249-146 



9334C 

246-15 



9&422FM 

*1132 

93464 

Fairchild 

93464C 

1022-4 



9312M 

249-147 



9334M 

246-16 



93422M 

*1132 



93464M 

1022 - 1 * ; 


Fairchild 

9312C 

249-148 


National 

DM9334 

246-18 




1013-30 

93467 

Fairchild 

93467C 

1020-32 ; 



3312M 

243-149 


Signetics 

N9334 

246 -iy 

^3423 

Fairchild 

33425 

*1137 



93467M 

1020-41 . 


ITT 

ITT9312-1 

249-150 

9338 

AMD 

9338 

f 140-14 



93425A 

*1137 

93470 

Fairchild 

93470 

.1146 



ITTS312-5 

249-151 



9338C 

247 -3 



93425AC 

1015-54 



93470C 

.1146 


Motorola 

MC9312 

249-153 



9338M 

247-2 



93425C 

*1137 




1018-71 


National 

' DM9312 

249-155 


Fairchild 

3333 

S 143-12 




1015-84 



93470DC 

.1146 ; 


NEC America uPB9312 

249-156 



9338C 

* 247-1 



93425DC 

.1137 



93470DM 

.1146 


Raytheon 

RC9312 

249-159 



9338M 

247-1 



934250M 

*1137 



93470FM 

*1146 



RM9312 

249-162 

9340 

AMD 

9340G 

224 9 



93425FC 

*113? 



93470M 

*1146 


Signetics 

N9312 

249-165 



9340M 

224-10 



93425FM 

*1137 




1018-74 [ 

9313 

Fairchild 

931 3C 

250-37 


Fairchild 

9340C 

224-11 



93425M 

*1137 

93471 

Fairchild 

93471 

*1146 



9313M 

250-38 



9340M 

224-12 




1015-85 



93471C 

*1146 


&gne!ics 

N9313 

250 -43 

93404 

Fairchild 

93404C 

1011 -8 



93425PC 

*1137 




1018-72 ; 

9314 

AMD 

931 4C 

246 -98 



93404M 

101 1 -9 


National 

DM93425 

1016-10 



9347 1DC 

*1146 



031 4N» 

. 246 -33 

Q34Q5 

Fairchild . 


1G1 1 -*7 



DMS3425A 

1C*. E -53 



33471 DM 

■ *1 14S •• * 


Fairchro 

931 4C 

246-100 



93405M 

101 1 -18 


Raytheon 

93425AC 

1015-88 



93471 FM 

*1146 



9314M 

246-101 

93407 

Fairchild 

93407C 

247-13 



93425C 

1016-11 



9347 1M 

*1146 


Motor a 

MC9ni4 

246-103 



93407M 

247 -14 



93425M 

1016-21 




1018-75 


S.anetics 

no:;, c 

246 -1 04 

9341 

AMD 

9341 C 

224-14 


Signetics 

N93426 

1015-90 

9348 

Fairchild 

9348C 

255-44 

93145 

Farrchiid 

931 45C 

231 -189 



9341 M 

224-15 



N93425A 

1015-56 



9348M 

255-45 : 



93146M 

23 1 -190 


Fairchild 

9341 C 

224 -20 

93427 

Fairchild 

93427 

*1151 

93481 

Fairchild 

93481 

1008*50 i 

331 G 

AMD 

33 1 6C 

227 -i 60 



y34i m 

224 -21 




1 14U-/ 



93481 A 

1008-46 j 



93 1 6M 

221 - iBi 


R av t*9on 

POOP 4" 

224 37 



93427C 

*1451 



93481 9 

’008-45 : 


Fairchild 

9316C 

227-182 



RM9341 

224 -38 




1003-65 

9350 

Fairchild 

9350C 

228-l96i 



931 6M 

227 *53 

93410 


3341CAC 

1012-31 



93427M 

*1151 



93 SOM 

228 -IS. 7 ; 


irr 

ITT9310 

227 -’89 



934 IOC 

1012 59 




1003-79 

93546 

Fairchild 

93546M 

225 47 ! 


Motorola 

MC9316 

227-194 



9341 OM 

1012-72 

9343l 

Fairchito 

93431 C 

1021 -1 

9356 

Fairchild 

9356C 

227 -4 j 


NittiOO cl-' 

DM9316 

228 -3 

9341! 

Fairchild 

934* ‘AC 

1012-32 



93431 M 

1021 -7 

936 

Reticon 

RL936 

613-93 : 


Raythoon 

R 093 16 

228 -5 



9341 iC 

1012-49 

9343? 

Falrchi'r 

93432C 

1021 -37 

9360 

AMD 

9350C 

230 -101 { 



RM9316 

228 -6 



934 1 1 M 1 

1012-67 



33432M 

1021 -44 



9360M 

230-102 i 


Signetics 

9316 

228-1 1 


Raytheon 

93411 AC 

1012-33 

93436 

Fairchild 

93436 

.1151 


Fairchild 

9360C 

230-105! 

931 7 

Fairchild 

931 7 RC 

-i 1 1 



9341 1 C 

1012 52 




y i/in-7 



S3S0M 

230 -106 • 



931 7BM 

325-112 



9341 1M 

1012-68 



93436C 

*1151 


Raytheon 

RC9360 

?30-i?4‘ 



93i 7 CC 

325 -147 

93412 

c 3 f cnfc 

9241 pc 

<f\4Q QC 




1 0Q 4 -72 



RM9360 

23C -125 ' 



931 7CM 

325-143 



9341 2M 

1013-28 



93436M 

*1151 

3366 

AMD 

9366C 

228-111 

93174 

Fairchild 

931 74C 

237-168 

93415 

AMD 

934 15A 

1015-77 




1 004 -80 



9366M 

228-1 1 2 | 

3318 

AMD 

931 8C 

254-143 



9341 5C 

1015-116 

93438 

Fairchild 

93438 

*1151 


Fairchild 

9366C 

228-115! 



931 0M 

254-144 



9341 5M 

*016-17 




fl 140-7 



9366M 

228-116: 


Fai'child 

931 8C 

254-145 


Fairchild 

93415 

*1137 



93438C 

*1151 


Raytheon 

RC9366 

228-132 



9318M 

254-146 



9341 5A 

.1137 




1005-8 



RM9366 

220-133, 


Motorola 

MC9318 

254-150 



9341 SAC 

*1137 



93436M 

*1151 

9368 

Farchild 

9368C 

325-23 


National 

DM9318 

254-152 




1015-51 




1005-35 

S370 

Fairchild 

9370C 

325-99 1 

9319 

Faircniid 

9-3 19C 

230 -22 



9341 SC 

*1137 

9344 

Fairchild 

S344C 

223-145 

9374 

Farchild 

9374C 

326-36 








1015-78 



3344M 

223-146 

33S6 

Fail child 

9366C 

244-17 i 



Q31QM 

230-23 



93415DC 

*1137 

S34.1i 

Fa-'citfd 

9344 1C 

1021 -3 



93S6M 

244 1 7 2 




256-31 



9341 5DM 

*1137 



anaaiM 

1021 -9 

940 

NEC America uPD940 

556 -56 

9320 

Fairchild 

9320C 

230-24 



Q'jAICpr* 

_ -1 f 3*7 

9344? 

Fatroh'if! 

934420 

i02l -38 


Plessey 

TBA940 

560-147 




256-32 



93415FM 

*1137 



93442M 

1021 -45 


SGS 

TCA940 

555-56 



932G.M 

230 -25 



9341 i»M 

*1137 

3344G 

rHTTCfTnd 

93446 

* i i5i 




f 11/ -17 




256-33 




1015-79 



93446C 

*1151 



TCA940E 

555 -40 


AMU 

Q 3?1 r 

232 



npJippr* 

.ini 




i qo4 7 4 


feierunKen 

! CA940 

S55-48 



93£1M 

232 -42 


Fujitsu 

M8M93415 

1015-118 



93446M 

*1151 

9400 

IT 1 

TDA9400 

560-’36 


Fairchild 

9321 C 

232-43 



■ MBMS3415A 

1015 -86 




1004 -84 


Teiedyne S 

9400 

613-39 



0321 M 

232 -44 


National 

DM93415 

lOlb-4 

93448 

Faircnna 


*vTbl 




6 1 6 - 1 9 

9322 

AMD 

opppr^ 

247-121 



DM934 1 5A 

1 G 1 5 -57 



9S448C 

★ i i 5 i 




% 127-13 



932.2M 

247-122 


Raytheon 

93415AC 

1015-82 




1005-11 

9401 

AMD 

940 1C 

1025-12 


Fairchild 

9322C 

247-126 



9341 5C 

1016-5 



9 3448 M 

*1151 



9401 M 

1025-13 



9322M 

247-127 



934 15M 

1016-20 




1005-45 


Fairchild 

940 1C 

255 -49 


ITT 

1TT9322-1 

247-133 


Signetics 

M9341 5A 

1015-53 

93450 

Fairchild 

93450 

*1151 




328-1 



ITT9322-5 

247-134 




1015-83 



93450C 

*1151 




1604 -110 


indicates page number in Application Note Directory. 
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Base 
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Base 
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Base 
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Device 

Page-Line 



9401 M 

255-50 

9509 

Rockwell 

CRC9509 

314-1 



961 5C 

337-8 

9665 

Fairchild 

9665 

346-103 

9401 

Fairchild 

9401 M 

328-2 

951 

NEC America jxPD951 

556-62 



961 5M 

337 -9 




548 -49 




1504-111 

9510 

Rockwell 

CRC9510 

314-19 


ITT. 

ITT9615-1 

337-10 

9666 

Fairchild 

9666 

346-119 

9403 

Fairchild 

9403 

*1613 

95101 

Fairchild 

F95101 

219-79 



ITT9615-5 

337-11 




548 -50 



9403C 

*1613 

95102 

Fairchild 

F95102 

219-77 


Tl 

961 5C 

337-12 

9667 

Fairchild 

9667 

346 -71 




1 uQI -58 

95103 

CajrrhijH 


219-75 

9616 

AMD 

9616C 

331 -30 




54ft -R1 




1504 -91 

95105 

Fairchild 

F95105 

219-71 



961 6M 

331 -40 

9668 

Fairchild 

9668 

346-90 



9403 DC 

*1613 

95106 

Fairchild 

F95106 

219-63 


Fairchild 

9616 

331 -41 




548 -52 



9403DM 

*1613 

95107 

Fairchild 

F95107 

219-57 




1 109-6 

97C09 

National 

AM97C09C 

313-69 



940 3 M 

*1613 

95109 

Fairchild 

F95109 

219-67 




f 109-7 

97C10 

National 

AM97C10C 

313-76 




1001 -59 

9511 

AMD 

AM9511C 

1510-136 



9616E 

331 -42 

97C11 

National 

AM97C11C 

313-31 




1504-92 



AM9511M 

1510-137 



961 6M 

331 -43 

97C12 

National 

AM97C12C 

313-42 



9403PC 

*1613 



9511 

258-5 

9617 

AMD 

961 7C 

335 -22 

970 

Fairchild 

TBA970 

546-38 

9404 

Fairchild 

9404C 

1504 -83 




1513-29 



961 7M 

335 -23 




561 -159 



9404M 

1504-84 



9511-4 

258-6 


Fairchild 

9617 

tl 109-6 


Signetics 

TAA970 

545-133 

9405 

Fairchild 

9405A 

*1620 




1513-30 




tl 109-7 

9702 

AMD 

9702-1 

1004-37 



9405AC 

*1620 

95110 

Fairchild 

F95110 

219-59 



961 7C 

335-24 

9709 

National 

AM9709C 

313-70 




224-150 

95111, 

Fairchild 

F951 1 1 

219-61 

9620 

AMD 

9620 

f 105-9 

9710 

National 

AM9710C 

313-77 




224 -1 59 

95115 

Fairchild 

F95115 

219-89 



9620C 

337-2 

9711 

National 

AM9711C 

313-32 




1504-78 

95116 

Fairchild 

F95116 

219-87 



9620M 

336-56 

9712 

National 

AM9712C 

313-43 



940 5 A DC 

*1620 

95124 

Fairchild 

F95124 

219-85 


Fairchild 

9620C 

337-3 

980 

Signetics 

TCA980 

545-134 



9405ADM 

*1620 

95130 

Fairchild 

F95130 

219-81 



9620M 

336-57 

9818 

Tl 

SBP9818C 

1023-13 



9405AM 

*1620 

9517 

AMD 

AM9517C 

1511-23 

9621 

AMD 

9621 

tl 105-9 



SBP9818M 

1023-14 




224-151 



AM9517M 

1511-24 



9621 C 

331 -11 

99 

AMI 

EVK-99 

*1544 




224-162 


DDC 

9517 

615-99 



9621 M 

331-12 


National 

AF99 

598-174 




1504-80, 

9518 

DDC 

9518 

615-100 


Fairchild 

9621 

331 -13 




612-29 



9405APC 

*1620 

9519 

AMD 

9519C 

1511-86 



9621 M 

331 -14 

990 

Fairchild 

TBA990 

559-177 



9405C 

1504 -77 



9519M 

1511-87 


Raytheon 

RC9621 

331 -15 


National 

TBA990 

560-7 



9405M 

1504 -79 

952 

NEC America 

fiPD952 

556 -63 



RM9621 

331 -16 


Plessey 

TBA990 

560-37 

9406 

Fairchild 

9406C 

1001 -83 

95231 

Fairchild 

F95231 

219-55 

9622 

Fairchild 

9622C 

337-36 


Signetics 

TBA990 

560-79 




1504-106 

9551 

AMD 

9551 

f 148-3 



9622M 

337-37 


Teletunken 

TBA990 

560-105 



9406M 

1001 -84 



9551 C 

1510-182 


Raytheon 

RC9622 

337-38 

9900 

AMI 

S9900 

*1575 




1504-107 



9551 M 

1510-183 



RM9622 

337-39 




1512-117 

9407 

Fairchild 

9407C 

1504 -87 

9555 

AMD 

9555 

? 148-3 

9624 

Fairchild 

9624C 

254 -1 




1515-1 



9407M 

1504-88 



9555C 

1511-97 



9624M 

254-2 


Tl 

SBP9900 

1512-119 

9408 

Fairchild 

9408 

*1625 



9555M 

1511-98 

9625 

Fairchild 

9625C 

253-179 




1532 -2 



9408AC 

1504-73 

96L02 

Fairchild 

96L02C 

251 -16 



9625M 

253-180 



TMS9900 

1512-120 



9408AM 

1504 -75 



96L02M 

251 -17 

9626 

Fairchild 

9626 

340-37 




i 534-1 



9408C 

*1625 

96S02 

Fairchild 

96S02C 

251 -33 

9627 

Fairchild 

9627 

f 109-7 




tl 145-17 




1504-72 



96S02M 

251 -34 



9627 C 

337 -33 




tl 145-18 



9408DC 

*1625 

960 

Signetics 

TAA960 

545 -24 



9627M 

337 -34 




11 152-12 



9408M 

*1625 

9600 

AMD 

9600C 

250-156 

9628 

Fairchild 

9628 

340-44 




11 152-14 




1504 -74 ' 



9600M 

250-157 

9634 

Fairchild 

9634 

tl 106-7 

9901 

AMI 

S08O4 

*1577 

9409 

Fairchild 

F9409 

1516-4 


Fairchild 

9600C 

250-160 

9635 

Fairchild 

9635 

11 109-7 




1512-149 



9409 

1507 -9 



9600M 

250-161 

9636 

Fairchild 

9636 

K 109-7 


Tl 

TMS9901 

1512-150 

941 

NEC America 

m PD941 

556-57 

9601 

AMD 

9601 C 

250-141 



9636C 

331 -1 

9902 

AMI 

S9902 

*1579 

i 9410 

■Fairchild 

9410C 

247-110 



9601.M 

250-142 



9636M 

331 -2 




1512-157 




1011-5 


Fairchild 

9601 C 

250-143 

9637 

Fairchild 

9637 

1 109-7 


Tl 

TMS9902 

1512-159 

! 



1504-116 



9601 M 

250-144 



9637C 

336-50 

9903 

AMI 

S9903 

*1581 



941 OM 

247-111 


ITT 

ITT9601-1 

250-145 



9637 M 

336-51 




1512-153 




1504-117 



ITT9601-5 

250-146 


Tl 

fiA9637C 

336-52 


Tl 

TMS9903 

1512-154 

9411 

Fairchild 

941 1C 

328 -3 


Motorola 

MC9601 

250-148 



fiA9637M 

336 -53 

9904 

AMI ’ 

S9904 

1512-128 




1504-112 


National 

DM9601 

250-150 

9638 

Fairchild 

fiA9638C 

333-54 


Tl 

TIM9904 

1512-131 



941 1M 

1504-113 


Raytheon 

RF9601 

250-152 



HA9638M 

333-55 

9905 

AMI 

S9905 

1512-134 

9412 

Fairchild 

941 2C 

1504-103 

9602 

AMD 

9602C 

251 -14 



9638 

f 109-7 


Tl 

TIM9905 

1512-138 



9412M 

, 1504-104 



9602M 

251 -15 


Tl 

(iA9638C 

333-56 

9906 

AMI 

S9906 

1512-161 

9414 

Fairchild 

9414 

255-101 


Fairchild 

9602 C 

251 -18 



(iA9638M 

333-57 


OEI 

9906 

565-43 




1504 -98 



9602M 

251 -19 

9640 

Fairchild 

9640 

f 109-7 




585-48 

9415 

Fairchild 

9415 

255-102 


ITT 

ITT9602-1 

251 -20 



964 OC 

256 -89 


Tl 

TIM9906 

1512-164 




1504-99 



ITT9602-5 

251 -21 




341 -38 

9907 

AMI 

S9907 

1 512 rl 41 

9416 

Fairchild 

9416 

255-103 


Motorola 

MC9602 

251 -23 



9640M 

256-90 


Tl 

TIM9907 

1512-143 




1504-100 


National 

DM9602 

251 -25 




341-31 

9908 

OEI 

9908 

565-45 

9417 

Fairchild 

9417 

255-104 


NEC America 

HPB9602 

251 -26 

9641 

Fairchild 

9641 C 

256-91 




568 -8 




1504-101 


Raytheon 

RF9602 

251 -28 




341 -39 




588-21 

9423 

Fairchild 

9423 

1001 -81 


Signetics 

N9602 

251 -29 



964 1M 

256-92 


Tl 

TIM9908 

1512-146 



9423C 

1504-95 



S9602 

251 -30 




341 -32 

991 

Siemens 

TAA991 

554 -56 



9423M 

1504-96 

96101 

Fairchild 

96101 

234 -33 

9642 

Fairchild 

9642C 

341 -44 

9910 

OEI 

9910 

545-29 

943 

NEC America jiPD943 

556-58 



961 01 C 

331 -64 



9642M 

341 -35 




563-42 

9440 

Fairchild 

9440 

1512-115 



961 01 M 

332-2 

9643 

Fairchild 

9643 

* 652 

9911 

OEI 

9911 

545 -38 

946 

NEC America fiPD946 

556 -59 

96106 

Fairchild 

96106 

336-7 




343-116 




563-24 

947 

NEC America 

H.PD947 

556-60 

9612 

Fairchild 

9612 

1 109-7 



9643ARC 

* 652 

9912 

OEI 

9912 

565 -7 

95H00 

Fairchild 

95H00C 

1026-57 



961 2C 

333-11 



9643ATC 

* 652 




565 -26 

95H90 

Fairchild 

95H90C 

259-81 



961 2EC 

333-13 



9643 DC 

* 652 




568 -23 




596-177 



961 2M 

333-12 



9643PC 

* 652 




587 -37 



95H90M 

259 -82 

9613 

Fairchild 

9613 

tl 109-7 



9643RC 

* 652 

9916 

OEI 

9916 

565-35 




596-178 



961 3C 

337 -21 



9643TC 

* 652 

9916 

OEI 

9916 

568-4 

95H91 

Fairchild 

95H91C 

259-12 



9613M 

337 -22 

9644 

Fairchild 

9644 

* 652 




587 -45 




596-160 

9614 

AMD 

9614 

H 105-9 




343-105 

9940 

AMI 

S9940 

*1583 



95H91M 

596-161 



9614C 

333-14 



9644ARC 

* 652 




1512-123 

950 

NEC America 

MPD950 

556-61 



961 4M 

333-15 

9644 

Fairchild 

9644 ATC 

* 652 


Tl 

TMS9940 

1512-124 


Plessey 

TBA950 

560-148 


Fairchild 

9614 

tl 109-7 



9644RC 

* 652 



TMS9940E 

1512-126 

9500 

ITT 

TDA9500 

560-138 



961 4C 

333-16 



9644TC 

* 652 

9963 

OEI 

9963 

545-32 

95000 

Fairchild 

F95000 

219-83 



961 4M 

333-17 

9645 ■ 

Fairchild 

9645 

343-100 




563-2 

95002 


F95002 

219-69 

9614 

ITT 

ITT9614-1 

333-18 

9646 

Fairchild 

9646 

343 -32 

9972 

Tl 

TMS9972 

1512-166 

95003 

Fairchild 

F95003 

219-73 



ITT961 4-5 

333-19 

9647 

Fairchild 

9647 

344 -52 

9980 

AMI 

S9980 

*1585 1 

95004 

Fairchild 

F95004 

219-65 


Tl 

961 4C 

333 -20 

9648 

Fairchild 

9648 

344-58 




1512-118 

95010 

Fairchild 

F95010 

219-51 

9615 

AMD 

9615 

f 105-9 

9660 

AMI 

S9660 

558-160 




1515-2 

95016 

Fairchild 

F95016 

219-49 



961 5C 

337 -6 

9664 

Fairchild 

9664AC 

326-104 


Tl 

TMS9980 

1512-121 

95029 

Fairchild 

F95029 

219-53 



961 5M 

337-7 



9664 BC 

326-105 




1534 -2 

9505 

Rockwell 

CRC950S 

312-67 


Fairchild 

9615 

1 109-7 



9664C 

326-103 

9996 

'AMI 

S9996 

1020 -8 
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PART NUMBER GUIDE 


Each iC manufacturer has his own unique method ai identifying products, usuaiiy ihrougn a system of logos, device number 
prefixes and suffixes. This Part Number Guide is arranged alphabetically by manufacturer and describes each company's part 
number system. JAN nomenclature is also covered. 

Part Number 

Manufacturer Prefix Suffix Example 


ADVANCED 

Functional Group 

Package 

MICRO DEVICES 

fcr™ 

25 MSI 

26 Computer Interface 

27 Bipolar Memory 

28 MOS 

29 Bipolar Microprocessor 

90 MOS 

91 MOS 

92 MOS 

94 MOS 

95 MOS 

Type 

D Hermetic Dip 
P Molded 

F Flat 

X Dice 

Temperature Range 

C Commercial 

M Military 

Note: Alternate source. 

L Low Power 


devices follow original 

S Schottky 


manufacturer's part 

LS Low Power Schottky 


number and marking system. 

(Blank) Standard 



Prefix Device Suffix 
AM25 ' S 05 " D M 



AMERICAN 

MICROSYSTEMS 


Aim 


Family 
S Standard 


Package Type 

1 Plastic 

2 Cer-DIP 

3 SLAM 

4 Ceramic (Three Layer) 

5 TO Type 

Package/Pins 

C 22 Pin Plastic or Cer-DIP 
D 14 Pin Piastic or Ceramic 
F 12 Pin TO 


Prefix Device Suffix 
S 1 1 03X 2 P 

i T 

Family j - 

Version 1 

Package Type * 

Number of Pins 


H 16 Pin Cer-DIP, SLAM, or Ceramic 
I 28 Pin Cer-DIP or SLAM 
L 24 Pin Cer-DIP or SLAM 
M 40 Pin SLAM 
P 18 Pin Plastic or Cer-DIP 
T 40 Pin Plastic 


U 16 Pin Plastic 
W 24 Pin Plastic 
Z 28 Pin Plastic 


ANALOG DEVICES 


AD Analog Devices 


Temperature Range 

,4,8,0 industrial 


Prefix 


Device 


Suffix 



ANALOG 

DEVICES 

j,K,L Commercial Range 

S,T,U Military Range 

Temperature Range — 

i i 

J | 


Package 





D 8 Pin Ceramic DIP 




UI1 UCiaiiiiL LHI 


F Ceramic Flatpack 
H TO-5 Type Can 
N Plastic DIP 


BECKMAN 

Family (Model Number) 

Package Type 

Prefix 

Device 

Suffix 

INSTRUMENTS 

801-809, 851-859 Voltage Regulators 

M Metal 

877- 85 MV- 01 


811-816, 862, 863 Ladder Networks 

C Ceramic 

~J~ 1 

- “1 

n 

- - 

|— 


822, 823, 833, 866 Amplifiers 

G Glass 

Family 





Beckman 

840 Voltage References 








845 872, 877 D/A Converters 

Version (Function) 

Model No. 






873. 876 A/D Converters 

I Current 






i • 

1 BECKMAN 

882. 883 Active Filters 

V Voltage 

r 

Package lype — 




' 


Accuracy Level 

u „, rinn 






D1 Best Level 






D2 

Accuracy * 

evei — 

— 



BURR-BROWN 

Temperature 

Package 

Prefix 

Device 

Suffix 


H, J, K, L 0°C to +75°C 

M Metal 


353 ? 


AMO 

BURR -BROWN 

R, S, T — 55°C to +125°C 

r Piastic 







A, "B, C — 25°C to +85°C 

Q MIL-883 Screening 

Temperature Range 

| 


^ 



Package — 


— 




MIL-883 Screening J 
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1C MASTER 


Manufacturer 


DATEL SYSTEMS 

Q 


PART NUMBER GUIDE 

Part Number 

Prefix Suffix Example 


Family Package — Monolithic Prefix Device Suffix 


ADC A/ D Converters 

AM Amplifiers 

DAC D/ A Converters 

1 14 Pin DIP 

2 TO-99 

AM 490 

2 A 

J 

DAS Data Acquisition System 

FLT Filters 

Seal — Hybrid 

G Epoxy 

Selection - 


MV, MX Multiplexer 

SHM Sample-Hold 

VF Voltage to Freq. Converters 

M Hermetic 

Temperature 

C 0°C to 70°C 

DAC HZ12B 

G C 

J 


M — 55°C to 125°C 

R — 25°C to +85°C 

Ovd 1 

Temperature 



ELECTRONIC 

ARRAYS 



Note.- Alternate source 
devices follow original 
manufacturer’s part 
number and marking system. 


Family 

10 Static Shift Register 
12 Dynamic Shift Register 
15 N Channel ROM 
20 Keyboard Encoder 
3X Dynamic ROM 
4X Static ROM 


EMM/SEMI 

A. Semi Product 



Special Application 

B Reduced Power Supply Level 
Operation 

L Very Low Power Operation 
M MIL-STD-883, Condition B 
Electrical Variation 
U Standard ' 

A Variation A 
B Variation B, etc. 


B. General Instrument 

Second Source Marking 


Family 

RO ROM 
RA RAM 


Package Prefix Device Suffix 

D Hermetic DIP EA 1500A DM 

F Flat Pack ~r 

P Molded DIP Family : 1 

T TO-Can 

* D’ lce Package-- 

Temperature Range Temperature Range 

■ C 0° to 70°C 
I — 55°C to 85°C 
L -55°C to 100°C 
M — 55 C C to 125°C 
X Other 


Temperature Range 

C 0°C to +70°C 
D 0°C to +70°C Plus 
168 Hour Supplemental Burn-in 
M - 55°C to + 125°C Plus 
168 Hour Supplemental Burn-in 
S — 35°C to +85°C Plus 
168 Hour Supplemental Burn-in 

Package 

A DIP, Ceramic, 18 Pin 
B DIP, Plastic, 18 Pin 
C DIP, Ceramic, 22 Pin 
D DIP, CERDIP, Ceramic, 22 Pin 
E DIP, CERDIP, Ceramic, 18 Pin 
G Chip Carrier, Ceramic, 

Leadless, 22 Pin 
P DIP, Plastic, 22 Pin 


Prefix Device Suffix 

* M 4200 UCC 

Special 

Application 

Electrical Variation 

Temperature Range 

Package 


Prefix 

SEMI - 

Family — 

Package — 


Device 


RA-3-4256 

JT 


EXAR INTEGRATED XR Exar 
SYSTEMS 



Grade 

C Commercial 

M Military (Ceramic package and 
-55°C to 125°C) 

( ) The absence of C or M 
Indicates a Commercial 
Part with Tighter Specs 


Prefix Device Suffix 

XR 567 CP 

Grade J 

Package 


Package 
D Dice 
P Plastic 
N Ceramic 

T T0-99, TO-100, TO-101 Metal Can 
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PART NUMBER GUIDE 





Part Number 

Manufacturer 



Prefix 

Suffix Example 


Package 

C Chip (Dice) 

D Ceramic DIP 
E Plastic Can 
F Flat Pac 
H Metal Can 

J Metal Power Package (TO-66) 

K Meta! Power Package !TO-3) 

P Plastic DIP 
R Ceramic Mini DIP 
T Plastic Mini DIP 
U Power Package (Molded, TG-220) 
W Plastic TO-92 

Temperature — 

Check Device Data for Specific Values 

C 0°C to 70°C/75°C 
(CMOS -40°C to 85°C) 

L MOS — 55°C to 85°C 
Hybrid -20°C to 85°C 
M — 55 C C to 85°C/125°C 


FUJITSU 

MB Micro Block 

Speed 

Prefix 

Device 

Suffix 

(D 

FUJITSU LIMITED 

MBM Micro Block Modified and 

Industry Standard Numbers 

N Slowest 

E 

H 

Y Fastest 

Package 

C Ceramic 

M Molded (Plastic) 

MB 

Speed — 
Package- 

8227 

E M 

! 


Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking systems. 


Prefix Device Suffix 

V A 741 AHM 

Electrical Class i 

(if used) 

Package 

Temperature 


FAIRCHILD 




F Fairchild 

SH Hybrid 

n A Linear 


FAIRCHILD 


GENERAL 

INSTRUMENT 




Designation 

Cl) Array 
AY Array 

DL Shift Register Dynamic > 50 Bits 
DS Shift Register Dynamic < 50 Bits 
LC Linear Circuit 
LG Logic Cells 
MEN N and P Channel FETs 
MU Multiplexer 
RA RAM 
R0 ROM 

SL Shift Register Static > 50 Bits 
SS Snift Register Static < 50 Bits 

Temperature and Processing 

0 MTOS — 55°C to 85°C 

1 MTOS 0°C to 70°C 

4 N Channel 

5 MTNS 0°C to 70°C 
G -55°C to !25°C 

7 MTNS 

8 Silicon Gate -55°C. to i 25°C 
3 Silicon Gate 0°C to 7G°C 

Description — Multiplexers 

WX indicates Typical R ds (oni 
In Hundred Ohms Steps: 

01 < 100 ohms 

02 < 200 ohms 

03 < 300 ohms, etc. 

Y2 Total Number of Channels 


Custom Number Assigned 


Package identification 
(Not Marked on Package) 

01 Dice 
12 8 Lead DiP 

14 TO-5 4 Lead 

15 T 0-78 8 Lead 

16 TO-5 8 Lead 

17 TO-5 8 Lead High Profile 

21 TO-5 10 Lead 

22 TO-5 10 Lead isolated* 

23 T0-T00 10 Lead 

29 24 Lead Plastic DIP 

30 14 Lead Plastic DIP 

31 16 Lead Plastic DSP 

32 24 Lead Plastic DIP 

33 40 Lead Plastic DIP 

35 36 Lead Plastic Flat Pack 
51 TQ-8 12 Lead Low Profile 
55 16 Lead DIP 

60 10 Lead Flat Pack 

61 14 Lead Flat Pack 

62 16 Lead Flat Pack 

63 20 Lead Fiat Pack 

64 24 Lead Flat Pack 

65 40 Lead Flat Pack 

66 36 Lead 

66 44 Lead Fiat Pack 
6S 14 Lead Dip 
71 16 Lead DIP 

' 72 24 Lead DIP .6 MIL Centers 

73 24 Lead DiP. 5 MIL Centers 

74 40 Lead DIP .6 MIL Centers 

75 40 Lead Dip 1.05 MIL Centers 

76 28 Lead DIP 

77 18 Lead DIP 


Prefix Device Suffix 

RO 6 WXYZ (XXF 

Tl^-TT T 

Desig- 

nation 

Temp, and 
ProcessingJ 

Description 

Package identification 


(Continued) 
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PART NUMBER GUIDE 

Part Number ' 

Manufacturer 

Prefix 


Suffix Example 


GENERAL 
INSTRUMENT (cont) 



ROM/RAM 

WXYZ Total Number of Bits 

Shift Registers 

W Indicates the Number of 
Redundant Configurations: 

1 Single 3 Triple 

2 Dual 4 Quad, etc. 

XYZ Total No. of Bits per Configuration 

Arrays/ Linear/ Logic 

WXYZ Arbitrary Number Assigned 


79 24 Lead DIP .6 MIL Centers 

80 14 Lead Ceramic RIP 

81 16 Lead Ceramic DIP 


HARRIS 


Family 

A Analog 
D Digital 
I Interface 
M Memory 

Package 

1 DIP 

2 TO-5 Type 

3 Plastic DIL 
7 Mini DIP 

9 Flat Pack 
0 Chip Form 


Temperature Range 

2..-55°C to 125°C 

4 — 25°C to 85°C 

5 0°C to 75°C 

6 25°C Probe (Dice only) 

8 Dash 8 Program, MIL-STD-883, 
Class B — Example: HA-2700-8 

9 — 40°C to 85°C 

Exceptions 

The 54C/74C CMOS Family 
Temperature Designation is 
Contained in the Part Number 


Prefix Device Suffix 


H M 1 7620 

F i.| — i 

Family 
Package- 
Temperature Range 



Exceptions Example: 

HPR0MX-0152-X 54CXX -55°C to 125°C 

HPR0MX-1024-X 74CXX -40°Cto85°C 

HPR0MX-8256-X 


HUGHES AIRCRAFT 


Prefix 

H Standard 


Family 

CMP Microprocessor 


Package 

D Cerdip or Ceramic DIP 


Prefix 


Device 


Suffix 


0320 


HUGHES i 

S Special CTR Counter 

CDS Custom 

F Flat Pack 

P Plastic DIP 

1 

Family 


DSR Dynamic Shift Register 

SSR Static Shift Register 

T TO 

Package 


MUL Multiple 

DIG Discrete Insulated Gate 
DGP Discrete General Purpose 
DSW Discrete Switch 
PLA Programmable Logic Array 


INTEL 

Intel i 


Package 

B CerDIP (Ceramic or Window Lid) 
(Hermetic) 

C Ceramic (Metal Lid) DIP (Hermetic) 

D CerDIP (Glass Seal) DIP (Hermetic) 

P Plastic DIP 

M Metal Can Package (Hermetic) 

On military temperature devices / B indicates 
MIL-STD-883 level B processing; / C, level C 
processing. 


Prefix Device Suffix 

P 5101 T 

C 8080 A 

M D 3601 / C 


Military Temp. 

Package 

Suffix 


INTERNATIONAL 

MM Master M0S Array 

Package 

MICROCIRCUITS 

SCC Special Custom Circuit 

C Ceramic 

P Plastic DIP 


Family 

S Special 


1 Small Chip 

2 Special Size 

3 Medium Chip 

6 Large Chip 



Prefix 


Suffix 


MM 6 

T 

Family 


013 B-P 28 


Metal Option 
Change Level 


(Most ICs are custom 
and are marked only with 
the purchaser's marks) 


Package — 
No. of Pins 
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PART NUMBER GUIDE 


Manufacturer 


INTERSIL 

A. Hybrid 

Mm 


8. Linear, Low Power, 
•Watch and Clock Circuits 


C. Memory Circuits 


Part Number 

Prefix 


Suffix 

Temperature 

Pins (No. of) 


C 0 C C to 70' C 

H 6 

F 22 

M — 55°C to 125°C 

A 8 

G 24 


B 10 

I 28 

Package 

C 12 

J 32 

B Interpack 

D 14 

K 36 

D Dual-In-Line Package Ceramic 

E 16 

L 40 

t Small TO-8 Type 

N 18 

M 48 

F Fiat Package, Ceramic 

V 8, .230" 

Pin Circle 


G TO-8 Type 
H Flat Package, Silicon 
i 15 Pin Dir {0.6 x 0.7 Lead Space) 
J Duai-ln-Line Cerdip 
, L Leadless Ceramic 

P Duai-in-Line Package, Piastic 
T T 0-5 Type 

DR 10-72 with No. 4 Lead Connected 
to Case 

Characteristics 
5 Analog 
7 Digital 
9 Interface 

General Type 

0 Gates 

1 Amplifiers 

2 Clock Drivers 

3 D/A and A/D 


Intersil 

I 

10 

Circuits 

L Linear 
CM Watch. Clock 


Process 

5 Bipolar 

6 CMOS 

uqilgi<3! JJpe 

0 Drivers 

1 Processing Clement 

2 Field Programmable Logic Array 

(FPL A) 

3 Read Only Memory (ROM) 

4 Interface Element 

5 Random Access Memory (RAM) 

6 Programmable Read Only Memory 

(PROM) 

7 Shift Register 

Bipolar Process (Only) 

S Schottky 
— Gold Doned 


W 10, .230” Pin Circle 
Y 8, No. 4 Lead Connected to Case 
Z 10, No. 5 Lead Connected to Case 


Temperature (See First Example) 
Package (See First Example) 

Pins (See First Example) 


Temperature 

C Commercial (0°C to 70°C) 

1 Industrial (~20°C to 70°C) 
M Military {-55°C to 125°C) 

Package (See First Example) 

Pins (See First Example) 

Temperature 

C Commercial (0°C to 70°C) 

I Industrial (-40°C to 70°C) 
M Military ( — 55°C to 125°C) 

Package (See First Example) 

Pins (See First Example) 

Speed Select 
Alpha Bipolar and CMOS 
Numerical MOS 


Example 


Prefix 

DG 

Analog 

Gate 


Temperature- 
Package — 
No. of Pins— 


Device 
126 A M 


Suffix 
D D 


Prefix 


uevice 


Suffix 


IH 5 0 01 

T ^ 

Intersil 
Hybrid 
Character- 
istics 
General Type 

Tgmpgrghjrg _ 

Package 

No. of Pins — 


P A 


Prefix 

TFT 

TL 


Device 


Suffix 


8001 


C T Z 


Intersil 

Circuit ' 

Temperature- 

Package 

No. of Pins — 


Prefix 


Suffix 


I M 5 5 S 08 ACJ E 

1 S' - 

Intersil J 
Memoryj 
Circuit- 1 
Process- 
General Type 
Bipolar Process 

(only) 

Specific Type- 
Speed Select- 
Temperature— 

Package — : — 

No. of Pins- — 


ITT 

SEMICONDUCTORS 

xnpm 

111 


ITT 

SaK 

SAJ 
SAY 
TAA 
I BA 
TCA 
TDA 


Temperature Range 

1 - bb°C to 12b°C 

5 0°C to 70°C " 

Package 
B Fiat Package 
C TO-5 Style 
D Ceramic DIP 

J Ceramic DIP 
N Plastic DIP 


Prefix 

ITT 


Device 

9316 


Temperature Range- 
Package — 


Suffix 

ID 
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1C MASTER 


Manufacturer 

JAN 

NOMENCLATURE 


LAMBDA 

A 


Prefix 

Qualified Device 
M38510 Military Designation 


L Overvoltage Regulator 
LAS Regulator 
PM Switching Transistor 
PMD Discrete 
PMR Dual Rectifier. 


PART NUMBER GUIDE 

Part Number — r- 

Suffix T Example 

Device 

The "Slash” numbering signifies 
the specification and 
specifies the device type. 

See Military Parts Directory. 

Note-. The J or JAN prefix is 
very important. If it is not 
there it is not a JAN device. 

Device Class 

A Missiles and Manned Spacecraft 
B General Military 
C Less Critical Military Applications 

Case Outline 

A y 4 " x Va" Flat Pack, 14-Pin 
B Vi" x V 4 "Flat Pack, 14-Pin 
C Va" x %" Dual-In-Line, 14-Pin 
D Va” x %" Flat Pack, 14-Pin 
E Va" x Va" Dual-ln-Line, 16-Pin , 

F Va" x %" Flat Pack, 16-Pin 
G 8-Lead Can 

H Va" x Va" Flat Pack, 10-Lead 
I 10-Lead Can 

J Vz" x IVa" Dual-ln-Line, 24-Pin 
K Vs" x Vz" Flat Pack, 24-Pin 
L %"x Vz" Flat Pack, 24-Pin 
Z Va” x %" Flat Pack, 24-Pin 

Lead Finish 

A Kovar or Alloy 42, with Hot Solder Dip 
B Kovar or Alloy 42, with Bright Acid Tin Plate 
C Kovar or Alloy 42, with Gold Plate 

Prefix Device Suffix 

LAS " 14 12 

Voltage ■ ! ‘ 


Prefix Device Suffix 

JM38510 /XXXXX B Tb 

Phcr 1 

UCVIUC wiuoo * 

Case Outline 

Lead Finish 


MASTER LOGIC Family 

ML CMOS Gate Array 
MLA CMOS Custom 
F Other 


Gate Capacity 

50 50 Gates 
75 75 Gates 

(Most ICs are marked 100 100 Gates 

with ML prefix as well 150 150 Gates 

as purchaser’s marks) 200 200 Gates 

MICRO COMPONENTS MCC Micro Components 

D Diode Flip Chip 
N NPN Flip Chip 
P PNP Flip Chip 


(ICs are marked with 
MCC prefix) 


Package 
P Plastic 
CD CerDIP 
SB Side Brazed 

Pins 

By Count 


Package 

0 Loose Component 
D Dual-ln-Line 

P “Pill,” Small Round Package 
T TO-Can 

4 4 Leads 
8 8 Leads 

Circuit Style 

B National Dual Source 

5 Signetics Dual Source 


Prefix Device Suffix 

ML 150 P-24 

t T T 

Family 

Gate Capacity-' 

Package — ' 

Pins 


Prefix Device Suffix 

MCC 122 0D8 

MCC 555 B 

D 823 


Package/' Circuit 


MICRO NETWORKS MN Micro Networks Temperature Range 

(No Suffix) 0°C to 70°C 
E — 55°C to 85°C 
H -55°C to 125°C 
B Processing to 883A Method 5004.2 


MICRO MP Micro Power 



POWER SYSTEMS 

M 


Prefix Device Suffix 


MN 3000 

Temperature Range 
Processing 



Prefix Device Suffix 

MP 7520 T D 0025 

Level of 

Performance 

Package -* 

Special Processing. 
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1C MASTER 

Manufacturer 

MITEL 

SEMICONDUCTOR 


Prefix 


Description 

MR Linear 
MT Digital 
MS Telecom 
MD Custom 
SSL Siitek CMOS 


PART NUMBER GUIDE 

Part Number 

Suffix Example 


Version 

A Modified Version, 

Unilaterally Interchangeable 
with Unlettered Version. 

B Unilaterally Interchangeable 
with A and Unlettered Versions. 

Package Style, Temperature Range: 

C Frit Sea! Ceramic DIP, -40°C to 85°C 
D White Ceramic DiP, -55°C to 125°C 
E Plastic DIP. -40°C to 85°C 
F Frit Seal Ceramic DIP, -55°C to 125°C 
H Plated Chip, -40°C to 85°C 
I Plated Chip. -55°C to 125°C 
J Ceramic DIP, 24-Leads 
K Ceramic, Flat Pack 
L Ceramic DIP, 28-Leads 
M Ceramic DIP, 40-Leads 
N Plastic DIP, 24 Leads 
0 Plastic DIP, 28-Leads 
S Plastic DIP, 40-Leads 
W Wafer, Probe Tested 

MIL Process Option 

B MIL-883, Class C Plus 168 Hr. Burn-In 
R High-Reliability Plastic DIP 


Prefix Device Suffix 

SI L 4098 BER 

Version 1 

Package/Temperature 

MIL Process Option 


MITSUBISHI 



M Mitsubishi ■ 


Package 

Prefix Device 

Suffix 



E Plastic-Sealed Metal OIL 

M 5 1 99 

A Y 

Temperature 


K Glass-Sealed Ceramic DiL 

j | 



. 5 Industrial/ Commercial 

L Plastic Molded S1L 

Temp. j 



9 Military 


P Plastic-Molded DIL 

t 





S Metal-Sealed Ceramic DIL 

Series — 1 



Series 


T Can Sealed Glass Metal 




1 Linear Circuit 

45 TTL 

Y Can-Sealed Glass Metal 

Version 




17 Linear Circuit 

46 TTL 



1 

j 

3 i i L 

47 III 


Package ,r ■ ■ 

J 

32 TIL 

81 MOS 




33 TTL 

85 MOS 




43 TTL 

86 MOS 




44 TTL 

9 DTL 





MONOLITHIC 

Temperature 

Package 

Prefix 

MEMORIES 

5 Military TTL 

D Ceramic 

£ 0 
a 4 

6 Commercial TTL 

F Flat Pack 

1 ! 

MMI 

Type 

J CERDIP 

N Plastic 

1 } .... 

Temp, 


0 Character Generator 

2 ROM 

W Ceramic 

Type — 


3 PROM 

5 RAM 

7 Computer Logic 


Package 


Suffix 


05 


M03TEK 

MOSTEK 


» aunu £ o 

E Leadiess Chip Carrier 
F Hat Ceramic Package 
K Tin. Plated Frit-Sealed Ceramic 
N Plastic Dual-In-line 

p f'npmjr. n.joj.jn jjnn 

T Ceramic Dual-ln-Line with 
Transparent Lid 


Prefix Device Suffix 

MK 4096 P 

i 

Package L 1 
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1C MASTER 

Manufacturer 


MOTOROLA 


“The circle is not used in 
marking ICs.” 


NATIONAL 

DEVICE NUMBER (for 
Digital Devices): 
CDXXXX-CMOS — 

C Suffix -40°C to 85°C, 

M Suffix — 55°C to 125°C. 

DM54XX — All numbers 
beginning with 5 denote 
-55°C to 125°C 
temperature operation. 

DM74XX — W the "74” is 
indicated, the operating 
temperature is 0°C to 70°C. 

DM7XXX — All other 
numbers beginning with 7 
(besides the "74” shown 
above) are NSC 
proprietary products 
and a 7 here indicates 
— 55°C to 125°C. 

DM8XXX — All numbers 
beginning with 8 denote 
0°C to 70°C temperature 
operation. 



NEC 

NEC 


PART NUMBER GUIDE 


Part Number 


Prefix 


Suffix 


Example 


Description 

MC Packaged Integrated Circuits 

MGB Packaged Beam-Lead Integrated 
Circuits. (Followed by F Suffix 
When in Flat Pack) 

MCBC Beam-Lead Integrated Circuit Chips 
Unencapsulated Integrated Circuit 
Chips 

MCC Unencapsulated Integrated Circuit 
Chips 

MCCF Flip-Chip Linear Integrated Circuits 

MCE Dielectrically Isolated Integrated 
Circuits 

MCM Integrated Circuit Memories 
LM Pin-for-Pin Equivalent to Linear 
Integrated Circuits Made by 
National Semiconductor 

MMS Memory Systems 


Package Prefix Device 

F Flat Ceramic Package MC 14510 

G Metal Can Package (TO-5 Types) “T" 

K Metal Power Package (T 0-3 Types) Description 
L Ceramic Dual-In-Line Case 

P Plastic Package Package 

PQ ICs Packaged In Staggered-Lead 
Plastic DIP Packages 
R Metal Power Packages 
(T0-66 Types) 

U Ceramic Package 


Suffix 


Description 

Characteristics 

AD Analog to Digital 

A Improved Electrical Specs 

AH Analog Hybrid 

AM Analog Monolithic 

C Reduced Temperature Range 

CD CMOS 

Package 

DA Digital to Analog 

D Glass/Metal DIP 

DH Digital Hybrid 

F Flat Pack (0.25" Wide) 

DM Digital Monolithic 

G TO-8 (12 Lead) Metal Can 

DS Digital Special 

H TO-5 (Multi-Lead) Metal Can 

LFT Linear FET Monolithic 

J Glass/Glass 

LH Linear Hybrid 

K TO-13 Power Pack 

LM Linear Monolithic 

M Wide Trak Power Pack 

LX Transducer 

N Molded DIP 

MA Module 

P TQ-202 Plastic Power Pack 

MH MOS Hybrid 

R Low Temperature Ceramic Pack 

MM MOS Monolithic 

S 14 Lead Power Pack 

SGS Power Pack 

Form 

T TO-220 Plastic Power Pack 

C Complete 

. W Flat Pack (0.275" Wide) 

B Building Block 

D Digital Panel Meter Chip 

Z TO-92 

M Module 

Technology 

S Card Systems 

P PMOS 

C CMOS 

Resolution 

H Hybrid 

08 8 Bits 

B Bipolar 

10 10 Bits 

N NMOS 

12 12 Bits 

L Linear 

25 2% Digit 
• 35 3Yz Digit 

37 3% Digit 

45 4V2 Digit 

Linear Devices 

With proprietary linear circuits, a 1-2-3 
, numbering system is employed. 

The 1 denotes a Military temperature range 
device ( - 55°C to 125°C), the 2 denotes an 
Industrial device ( - 25°C to 85°C), and the 3 
denotes a Commercial device (0°C to 70°C). 
i.e. LM101 / LM201 / LM301 . Exception to this 
are the LM1800 Series; some hybrid circuits 
which employ a “C” Suffix; and second- 
source products which follow the original 

1 l 2 L 

manufacturers numbering system. 



Prefix 


Device 


Suffix 


AD C 

T L 


08 00 


P C N 


Converter 

Products: 


Form- 


Resolution — * 

More Than One 
in Family 


Technology - 


Temperature Range- 
Package 


Prefix 


Device 


Suffix 


LM 101 

Characteristics — 
Package 


A F 


fi P Micropackage 
Family 

A Discrete 
B Digital Bipolar 
C Linear 
D Digital CMOS 


Package 

C Plastic 

D Ceramic or CerDIP 


Prefix 


" P 1 

Family 

Package 

Modification 


xxxxx 


S uffix 
P S 
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iC MASTER 



PART NUMBER GUIDE 



Part Number 


Manufacturer 

. Prefix 

Suffix 

Example 

NITRON 

Uu.> Oi c iucmuttu 

by the NC prefix) 

Description 

NC Packaged iCs 

NCM Packaged Memory ICs 

NIT Memory Modules 


NC 7010 

Prefix Device Suffix 

Description 

NORTEC 

nun I o# 

NE Nortec Electronics 

NE 6003BZD 

NE 1103-146D 

Electrical Selections 

11 

BZ Electrical Selections 

146 

etc. 

Prefix Device Suffix 

NE 6003 11 D 

T 1 

Electrical Selections — * i 


Package 

D Ceramic DIP 
F Fiatpack 
H Metal Can 
J CerDIP 
N Molded DIP 
P 8-Pin DIP 
Y Dice 


Package 


PANASONIC 

(MATSUSHITA) 

A MATSUSHITA 


Description 

AN Analog 
ON Digital Bipolar 
J Development Type 
MN MOS 


PLESSEY 


(All ICs are marked PLESSEY) 


Description 

ML MOS Linear (w/ Gate Protection) 
MP MOS Digital 


MT MOS Linear 

(without Gate Protection) 
NOM MNOS Memory Elements 
and Arrays 

SAA, SBA Alternate Sourced Consumer 
Devices 

SL Bipolar Linear 
SP Bipolar Digital 


Package 

CM Multiiead TO-5 
DC Diimon 

DG Ceramic Dual-ln-Line 
DP Plastic Dual-ln-Line 
EP Power Stud 
FM Ten Lead Fiatpack 
GM Fourteen Lead Fiatpack 
KM TO-3 

QG Ceramic Quad-In-Line 
QP Plastic Quad-In-Line 
RP Power Findip 
SP Plastic Single-In-Line 


Prefix Device 

DN 830 


Prefix Device Suffix 


SP 

T . 

Description 


8735B 



Package 


PRECISION 

MONOLITHICS 

m) 


PRO ELECTRON 


Description 

AD Analog to Digital Converter 
CMP voltage Comparator 
DAC Digital to Analog Converter 
MAT Matched Transistors 
MUX MUX Analog Multiplexer 
OP Operational Amplifier 
PM Second Source Devices 
REF Voltage Reference 
SMP Sample and Hold 
SSS Second Source Devices 


Package (Last Alphabetical Character) 

H 6-Pin TQ-78 
i 8-Pm 10-99 
K 10-Pin TO-lOO 
L 10-Pin Fiatpack 
M 14-Pin Fiatpack 
N 24-Pin Fiatpack 
P 8-Pin Plastic Mini DIP 
Q 16-Pin Hermetic THP 

V 24-Pin Hermetic DIP 
X 18-Pin Hermetic DIP 

Y 14-Pin Hermetic DIP 


Prefix Device Suffix 
DAC 01 C Y 

Grade 1 

Package 


First Two Letters 
Digital 
FA FZ 

GA-GZ identify the Family 
etc. 

Solitary Circuits 

S Solitary Circuit 
T Analog Circuit 
sj Mixed Analog .'Digital 
(The second letter has no special signifi- 
cance, except H means Hybrid.) 

Third letter 
Temperature Range 

A Temp. Range not specified below 
B0°Cto+70°n 
C — 55°C to + 125°C 
D -25°C to + 70°C 
E — 25°C to +85°C 
F — 40°C to +85°C 
G — 55 C C to +85°C 


Suffix or Version Letter (Recommended) Prefix 
Single Letter qfb 

C Cylindrical Q Quad-In-Line rMR 

P Plastic DIL F Flat Pack 

D Ceramic DIL U (Uncased) Chip 
Other letters have no fixed meaning ex-TDA 
cept Z means customized wiring. 

Two Letters 

First Letter; General Shape 
C Cylindrical 
n Dual-ln-Line (DIL) 

E Power DIL (with External Heat Sink) 

F Flat (Leads on 2 Sides) 

G Flat (Leads on 4 Sides) 

K Diamond lTO-3 Family) 

M Multiple In-Line (Exce n t Dual-, 

Triple-, Quad-In-Line) 

Q Quad-In-Line (QUID 
R Power QWL (with External Heat Sink) 

S Single-In-Line (as TO-127 or TO-220) 

T Triple-ln-Line 


Device Suffix 
7400 -DP 

74LS00A -DC 

2000 

1000 P 


(Continued) 
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1C MASTER PART NUMBER GUIDE 

Part Number 

Manufacturer Prefix Suffix Example 


PRO ELECTRON (cont) If a circuit is designed for a wider tem- Second Letter: Material 

perature range, the letter indicating a C Metal-Ceramic 

narrower temperature range or the letter G Glass-Ceramic (cerDIP) 

“A" can be used. M Metal 

P Plastic 

Device or Serial Number 

Either a 4-digit number assigned by PRO 
ELECTRON or the serial number (even a 
combination of figures and letters) of an 
existing type designation which can be 
extended to a minimum of a 4-digit num- 
ber by adding zeros in front of it. 


RAYTHEON 

SEMICONDUCTOR 


Temperature 

LH1.LM1 — 55°C to 125°C 
LH2.LM2 -25°C to 85°C 
LH3, LM3 0°C to 70°C 
RC 0°C to 70°C 
RM — 55°C to 125°C 
RV — 40°C to 85°C 
54 — 55°C to 125°C 


74 0°C to 70°C 

CL 

MAX-xxxx-2 — 55°C to 125°C 

CK 

MAX-xxxx-5 0°C to 70°C 

D 


DB 

HA Series 

DC 

HA1 14-Pin Ceramic DIP 

DD 

HA3 14-Pin Plastic DIP 

DE 


DM 

Microcomputer Components 

DZ 

AM 

F 

R 

TV 

93 

FZ 


Package 

Most Devices 

BM 16-Pin Epoxy-B DIP 
CH Gold-Backed Chip, Visually Inspected 
to MIL-STD-883A, Method 2012, 
and Packaged in Waffle Pack. 

CJ 14-Pin Ceramic Flatpak 
16-Pin Ceramic Flatpak 
14-Pin Ceramic Flatpak 
14-Pin Metal DIP 
14-Pin Epoxy-B DIP 
14-Pin Ceramic DIP 
16-Pin Ceramic DIP 
8-Pin Ceramic DIP 
16-Pin Ceramic DIP 
40-Pin Ceramic DIP 
Flatpak 


H 3, 8 or 10-Pin Metal Can 
J 14 or 16-Pin Ceramic DIP 
K T0-3 Power Pack 
MB 16-Pin Epoxy-B DIP 
ML 16-Pin Ceramic DIP, Side Brazed 
MS 20-Pin Ceramic DIP, Side Brazed 
MZ 40-Pin Ceramic DIP, Side Brazed 
N 24-Pin Glass/ Metal Flatpak 
N Epoxy-B DIP (LM Series) 

NB 8-Pin Epoxy-B DIP 
PS 20-Pin Epoxy-B DIP 
PU 24-Pin Epoxy-B DIP 
PV 28-Pin Epoxy-B DIP 
PZ 40-Pin Epoxy-B DIP 
Q 10-Pin Flatpak [W x W') 

R 24-Pin Ceramic DIP 
T 3, 8, 10 or 12-Pin Metal Can 
TK 9-Pin TO-66 Power Pack 
W 14-Pin Ceramic Flatpak 


Prefix 

Device 

Suffix 

54 , 

153 

DD 

RC 

4130 

DB 

LM 

118 

H 

HA1 

4741 

5 

XR 

2207 

CN 

Prefix 

Device 

Suffix 

AM 

2901 

D M B 


Package- 


J 


Temperature Range- 
Processing-. — — 


Beam Lead Chip 
BL 


HA Series 

2 -55°C to +125°C 
5 0°C to +70°C 
8 — 55°C to +125°C 


XR Series 

M Ceramic -55°Cto +125°C 
N Ceramic -40°C to +85°C 
P Epoxy -40°Cto +85°C 
CN Ceramic 0°C to +75°C 
CP Epoxy 0°C to +75°C 

(Continued) 
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1C MASTER 


PART 

NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 

1 Suffix 

Example 

RAYTHEON 

SEMICONDUCTOR (cont) 


Microcomputer Components Package 

D Hermetic DIP 



F Fiatpak 
P Plastic DIP 
X Chip 


Temperature 

* C 0°C to +75°C 

M -55°C to +125°C 

Raytheon iCs are identified by Process to MIL-M-883B 

an RAY prefix to the date code. B 


RCA 

VtC/l itate 


Description 

CA Linear ICs 
CD Digital ICs 
CDP Microprocessor ICs 
MW MOS ICs 



RET1CON 

RET1CON® 


ROCKWELL 

(COLLINS) 

Rockwell 


SANYO 



96 


Previous Products 

RA Area Array 
RL Linear Array 
SAD Serial Analog Delay 
SAM Serial Analog Memory 
SAP Serial Analog Processor 
TAD Taposd Analog Delay 

New Analog Products 
R5 Reticon Analog 

Family 

0 Complex Special Functions 

1 Simple Delays 

2 Tapped Delay 

3 Analog Memory 

4 Correlator 

5 Multiplexer, Parallel to 
Serial Converter 

6 Filters 


CRC Products 


Designation 

LA Bipolar Linear 
LB Bipolar 
LC CMOS 

LM PMOS 


Version Prefix Device Suffix 

A Modified Version, Unilaterally ~qq 407ST BD~ 

Interchangeable with Prototype ' ’ j ’ 

B Modified Version, Unilaterally Version I 

Interchangeable with A Version, 

■ and with Prototype Package 

C Modified Version, Unilaterally 
Interchangeable with B, A, 
and Prototype Versions 

Package 

D' Ceramic DIP 
E Plastic DIP 
F Ceramic DIP, Frit Seal 
G Hermetic Chip in Plastic Package 

H Chip 

K Ceramic Flat Package 
L Beam Lead Device 
Q Quad-In-Line Plastic Package 
S TO-5 Package with DIL-CAN 
T TO-5 Package 


Code 

No. of Columns and Lines 
No. of Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Taps 


Prefix 

Device 

Suffix 

RA 

50x50 

_ 

RL 

1024 

C 

TAD 

12 



Code 

1 

i 


Revision- 





Prefix 

Device 

Suffix 

R5 X 

YY 

A -1 


Family 

Revision {if Requi 

Member of Device Type 
(If Required) 



CRC Devices 

Package 

1 Ceramic DIP 

2 Flatpack 

3 Plastic DIP 

Temperature 

1 +q | 25OQ 

2 -25°Cto85°c" 

3 0°C to 70°C 


Prefix Device Suffix 

CRC 1504 -1 -2 


Package 


I ! 


Temperature Range- 


Prefix Device 

LA 1230 


etc WASTER 1978 


re MASTER 


Manufacturer 

SGS-ATES 

SEMICONDUCTOR 



SIGNETICS 

5 


SILICON GENERAL 



SILICONIX 


SOLID STATE 
SCIENTIFIC 



PART NUMBER GUIDE 


Part Number 

Prefix 

Suffix 

Example 

(Prefixes assigned by the European 


Prefix Device 


Association “PRO ELECTRON”) 


H High Level Logic 
HB CMOS 

L Linear Professional 
M MOS 

TAA Linear Consumer 
TBA Linear Consumer 
TCA Linear Consumer 
TDA Linear Consumer 


Temperature 

LM Linear 1C t- 
Alternate Source 

N or 

None 0°C to 70°C 
N8 0°C to 75°C 
S(E) -55°C to 125°C 
SA — 40°C to 85°C 

5400 

Series -55°Ctol25°C 

7400 

Series 0°C to 70°C 


Package 

N 8, 14, 16, 18, 20, 22, 24, 28, 40 Lead 
DIL Plastic 

F 8, 14, 16, 18, 20, 22, 24 Lead Ceramic DIP 
I 8, 14, 16, 18, 22, 24, 28, 40, 50 Lead 
Ceramic DIP Side Brazed 
W 10, 14, 16, 24 Lead Ceramic Flat Pack 
Q 10, 14, 16, 24 Lead Ceramic Flat, Bottom Brazed 
K 10 Lead TO-100 Header, Low Profile 
L 10 Lead TO-100 Header Tall Can 
T 8 Lead TO-99 Header 
DA TO-3 Solid Header, Can 
DB TO-5 Solid Header, Can 
R 16, 18, 24, 28, 40 Lead Beryllia Flat Pack 
S TO-92 Plastic 
U TO-220, 3 Lead 


Prefix Device Suffix 

74123 - 
N 8X02 N 

Temperature 

Package 


SG Silicon General 


Description 

D Driver for FET. Switch 
DF Digital LSI 

DGM Driver with FET Switches 
(Monolithic Version of 
Hybrid Device) 

G Multi-Channel FET Switches 
H High Voltage (28V) Logic 
L Linear IG 
LD A/D Converter 
LH Hybrid Linear 1C (2nd Source) 
LM Linear 1C (2nd Source) 

Si 2nd Source Part 
S Power Logic Switch. 


Characteristics Prefix Device Suffix 

A Improved Electrical Specifications . “$g ^524 J~ 

C Reduced Temperature Range 

Package! 

F Flat Park 

1 14 16-Pin DIP (CerDiP) 

K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14, 16-Pin Plastic DIP 
T TO-5 Metal Can (TO-39/99/100; 101) 

Y 8-Pin DIP (CerDIP) 


Temperature 

A -55°C to 125°C 
B -20°C to 85°C 
C 0°C to 70°C 


Package 

A Metal Can 
F Flatpack . 

J Plastic DIP 
K Ceramic DIP 
L Flatpack 
P Hermetic DIP 
R Hermetic DIP 

MIL Process Option 

MIL-883, Class A 

2 MIL-883, Class B 

3 MIL-883, Class C 

4 In-House Screening Pius 168 Hr. Burn-In 


Prefix Device Suffix 

DG 200 BA-X~ 

Temperature f 

Package- — ' 

MIL Process Option- 


SG 108A T 

Characteristics-! 


Reliability 

Process 

Prefix Device 

Suffix 

A MIL-883-A 

A AL Gate Bulk 

SCL 4000 

AE + 

B MIL-883-B 

B High Voltage AL Gate 

T 




C MIL-883-C 

S Silicon on Sapphire 

Reliability 




S Standard 







Package 

Prop pee 




Other Letters 

C Ceramic DIP 

i 1 vvDOO 



CM CMOS 

D Ceramic DIP 

Package 



C Complementary 

E Epoxy DIP 



L Logic 

H Chip 

Special Screening — 


M Memory 

' F Flat Pack 




T TO-5 
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1C MASTER 


PART NUMBER GUIDE 


SGLITRON CM CMOS 

H 


Package Style, Temperature Range 
AD Ceramic DIP, -55°C to 125°C 
AE Epoxy Encapsulated DIP, 

— 40°C to 85°C 
AF CerDIP, -55°Cto 125°C 


Prefix Device Suffix 

CM 4000 AD 


Package/Temperature 



SPRAGUE ELECTRIC 

A. UC Series 
UD Series 
UG Series 
UL Series 

SPRAGUE 



Family 
C CMOS 

D Display Drivers 
G Hall Effect Circuits 
L Linear Circuits 

Temperature 

N Limited Temperature Range, 

OGOP + ^ 7C\On Ttmlnnl 
"* uo y tu /U' u Ijrjjlbai 

S Extended Temperature Range 


8. UH Series 


Package 
A Plastic DIP 

B Plastic DIP with Heat Sink Tabs 
C Chip 
D TO-99 

E 8 Pin Plastic DIP with Pins 
1, 4, 5, 8 Only 

F TO-86 or 30 Lead Flat Package 
G T0-S9 

H 9-Pin Hermetic DIP 
J TO-87 
K TO-100 
L TO-lOO 

M 8-Pin Plastic DIP 
N 14-Pin Plastic Quad-In-Line 
P Batwing DIP 
Q Batwing Quad-In-Line 
R 8-Lead DIP with Unformed Leads 
S 4-Pin SIP 
T 3-Pin SIP 

W TO-lOO with Miniature Tube Base 
Adapter Base 

Package 

C Hermetic Flatpack 
D Hermetic DIP 
P Plastic DIP 


Prefix Device Suffix 

Ijln 2H1 T~ 

li , 

Family 

Temperature 

Package 


Prefix 

UHP 


Package 


b 


Device 

400 


STANDARD 

MICROSYSTEMS 



Family 

CG Character Generator 
COM Communications 
CRT CRT Display 
KR Keyboard Encoding 


Package 

P Plastic 
C Ceramic 


Prefix Device Suffix 

COM 2502 P' 


Temperature 

T — 25°C- to 85°C 

(Blank) 0°C to 70°C 

An H in the Suffix Indicates High Speed 

A U in the Suffix Indicates 

Ultra High Speed 


Family 

Package 

Temperature Range 


TELEDYNE PHILBRICK 

^TTELEDYNE PHiLBRiCK 


Description 

1000 Series Operational Amplifier, Module 

1300 Series Operational Amplifier, 1C 

1400 Series Operational Amplifier, FET 1C 

1700 Series Operational Amplifier Chopper Stabilized 

2200 Series Power Supply, AC Input, PC Mount 

2300 Series Power Supply, DC Input, PC Mount 

2400 Series Power Supply, AC Input, Chassis Mount 

4000 Series Digital to Analog Converters 

4100 Series Analog to Digital Converters 

4300 Series Non-Linear Function Modules 

4400 Series Non-Linear Function Modules 

4500 Series Multiplexers 

4700 Series Voltage to Frequency and Frequency to Voltage Converters 
4800 Series Sampie-Hoio Amplifiers 


TELEDYNE 

SEMICONDUCTOR 



For alternate source devices, 
the original manufacturer’s 
part number and 
marking system is used. 


Temperature/ Electrical 

A — S5°C to 125%, Seiected 
Electrical Performance (HiNIL 
-30% to 70°C) 15V Supply 
B -55°C to 125°C, Premium 
Electrical Performance 
C 0°C to 70°C, Industrial Electrical 
Performance (HiNIL 
— 30°C to 85°C); 12V Supply 
M -55°C to 125°C 


Package 

E Metai Can 

H Flat Pack 
J Plastic DIP 
L CerDIP 
N Ceramic DIP 
P Plastic Mini DIP, 8 Lead 
Y Dice 


Device Suffix 


709 BE 


Temperature/ Electrical 


J 


Package 


98 
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TELEFUNKEN 



Note: ICs are marked TFK 


TEXAS 

INSTRUMENTS 



(Prefixes Assigned by the European 
Association “PRO ELECTRON”) 

Proprietary Oevices 


U Integrated Circuits 

B Bipolar 

M MOS 

RSN Radiation Hardened Circuit 

Package 

FA Flat Package 

SBP Bipolar Processor 

J Ceramic Flat Package 

SMC MOS High Reliability 

JA DIP 

SN Standard Prefix 

JB DIP 

SNM High Reliability, Level 1 

JP DIP 

SNA High Reliability, Level II 

L Metal Can 

SNC High Reliability, Level III 

LA Metal Can 

. SNH High Reliability, Level IV 

N Plastic DIP 

TL Linear 

ND Plastic DIP with Tab 

TMS MOS 

NE Plastic DIP with Tabs 

Temperature (Most Devices) 

P Plastic DIP 

RA Flat Package 

52 Series -55°Ctol25°C 

SB Flat Package 

54 Series -55°Ctol25°C 

T Metal Flat Package 

55 Series -55°Ctol25°C 

W Ceramic Flat Package 

62 Series -25°Cto85°C 

72 Series 0°C to 70°C 

Speed (MOS Only) 

74 Series 0°C to 70°C 

-15 150ns Max. Access 

75 Series 0°C to 70°C 

-20 200ns Max. Access 

TF Series -40°Cto85°C 

-25 250ns Max. Access 


TP Series -55°Ctol25°C 
TMS C Series -25°Cto85°C 
TMS L Series 0°C to 70°C 
TMS M Series -55°C to 125°C 
TMS R Series -55°Cto85°C 


Prefix Device Suffix 

U 113 T~ 


Prefix Device Suffix 

SNl4 S188 F 

T T-. 

Description 
Temperature Range-* 

Package — 


Prefix Device . Suffix 

IMS 4027 l5lL 


Speed 

Package 

Temperature Range 



TOSHIBA 


'tforfiiba 


Description 

TA Bipolar Linear 
TC CMOS 
TD Bipolar Digital 
TM MOS 


Package 

P Plastic 
M Metal 

A Improved Type 
C Ceramic 


Prefix Device Suffix 

TA 7173 W 


WESTERN DIGITAL 

0 


Package 

A 40 Lead DIP, Ceramic 
B 40 Lead DIP, Plastic 
C 24 Lead DIP, Ceramic 
D 24 Lead DIP, Plastic 
E 28 Lead DIP, Ceramic 
F 28 Lead DIP, Plastic 
G 22 Lead DIP, Ceramic 
H 22.Lead DIP, Ceramic 


Prefix Device Suffix 

TR1602 A Of 

Package 1 

' Special Parameter 


ZILOG 

Family 

Package 


Z80 

C Ceramic 

|w 

Z 

P Plastic 

ZsMZilog 

Speed 

Screening 


A 4.0 MHz 

S Standard 


blank 2.5 MHz 

M Military 


Device 

CPU Central Processor Unit 

PI0 Parallel Input/Output Unit 

CTC Counter Timer 

SI0 Serial Input/Output 

DMA Direct Memory Access 



Prefix 


Device 


Z8 ° ^ 

Family 

Speed — 
Package - 


CPU 


Screening- 


Suffix 

CM 
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how to use 


The Application Note Directory is a comprehensive 
guide to the many 1C application notes available. 
It lists the devices covered, describes each note, 
and tells who publishes each one. 


the application note directory 


The application notes in this directory can be lo- 
cated by function or device number. 

1. To find out what is published by function, 
locate the closest topics in the index below, turn to 
the pages indicated, and scan through the listings. 

2. To find all the application notes covering a 
given device, look up the device in the Part Number ' 
Index at the front of this book. The If sign leads to 
application notes. 

3. To find out what application notes are avail- 
able from a particular manufacturer, look up the 
manufacturer in the Product index. The table gives 
you the titles and the page locations for each man- 
ufacturer’s application notes in this directory. 

The application note descriptions are organized 
under the headings: Digital, Linear, Memory and 
Microprocessor. Beneath those headings are 
functional and applications categories arranged 
alphabetically. Within each category the notes are 
arranged in alphabetical sequence by manufacturer. 
The mixing of functions and applications is neces- 
sary, since application notes do not lend them- 
selves to classification entirely by function or 


entirely by application. When an application note 
fits under several categories, it is listed in one and 
cross referenced by the others. This may mean 
that you have to spend five minutes checking a 
number of categories to be sure you’ve found 
everything you want, but finding suitable informa- 
tion can save you considerable design time. 

If an application note covers specific devices or 
it shows jn some detail how certain devices are 
used, these device numbers are listed in paren- 
theses just below the title. 

The application note descriptions are as short as 
possible. They are designed to save you time in 
reading while giving an overall sense of the con- 
tents. The length of each note is indicated in 
parentheses on the last line; if the note is bound 
into a book, the last line will show that it is part 
of a handbook, databook, catalog, etc. 

Once you have determined which application 
notes you need, contact the manufacturer’s sales 
office or write to the manufacturer. Be sure to give 
both the title and the application note number. 
Addresses and phone numbers are listed in the 
Manufacturers and Distributors Directory. 


APPLICATION NOTE SUBJECTS 


Category Page 

DIGITAL 

Arithmetic 101 

CMOS 101 

Consumer 104 

Counters 104 

Data Transmission 105 

Encoders 106 

General 107 

High-Speed Logic 107 

High-Speed TIL 108 

HNIL/HTL 108 

i 2 L ...109 

interface 109 

L§i, General 110 

Multiolexers 110 

PLAs’. 110 

Pulse Handling 110 

Trigger Circuits 110 

T"!’*! rk I ■»<< 

i f L, UCMItMdl Ill 

LINEAR 

Active Filters Ill 

Amplifiers, Current Ill 

Amplifiers, instrumentation Ill 


too 


Category Page 

Amplifiers, Operational 112 

Amplifiers, Power 117 

Amplifiers, RF 118 

Amplifiers, Sense 118 

Amplifiers, Video 119 

Arrays ...119 

Communications 119 

Comparators 120 

Consumer, AM/FM 121 

Consumer, Audio 122 

Consumer, Medical ...123 

Consumer, TV ,123 

Converters 124 

Drivers 127 

Followers , 127 

General 128 

Industrial Control 128 

Instrumentation 129 

Modulators 130 

Multipliers 130 

Phase-locked Loops 131 

Photosensitive Devices 132 

Power Control 132 

Power Supplies 132 
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Preamplifiers 133 

Regulators 133 

Switches ; 135 

Thermal Considerations 136 

Timers 137 

Transducers : 137 

Voltage References 138 

MEMORY 

Analog ....139 

CAMs 139 

Character Generators 139 

interface 139 

Microprogramming 140 

PROMs 140 

RAMs 140 

ROMs 142 

Shift Registers 143 

MICROPROCESSORS 

Applications 144 

General 145 

Programming 146 

Systems 148 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


Arithmetic 


1 “A Successive Approximation Register” 

(AM2502, AM2503, AM2504, AM25L02, AM25L03, AM25L04) 

Operation, logic, coding of these 8 and 12 bit TTL devices. Describes 
applications in systems performing recursive arithmetic operations; 
as ring counters; serial-to-parallel converters. 

Advanced Micro Devices Application Note (11 pg.) 

2 “The AM2506 — A Latching ALU” 

(AM2506) 

Combines four-bit arithmetic logic unit and four-bit latch. Describes 
application in high-speed multiple word adder, multiple master-slave 
registers, 16-word arithmetic register, multiplication at 16 MHz rate. 
Advanced Micro Devices Application Note (4 pg.) 

3 "Multiplying Made Easy for Digital Assemblies” 

(AM2505) 

Discusses multiplication algorithms and use of the device. 

Advanced Micro Devices (6 pg.) 

4 “Overflow Detector in Binary Adders” 

(AM9309) 

Discusses the detection of overflow errors using an 1C multiplexer. 
Advanced Micro Devices (2 pg.) 

5 “A 2’s Complement Digital Multiplier: The AM2505” 

(AM2505) 

Discusses high speed multiplication and use of this device to per- 
form 2’s complement multiplication. 

■Advanced Micro Devices <11 pg.) f 

! 

6 “AM25S10 Four-Bit Shifter” I 

(AM25S10) | 

Provides functional description and discusses logic equivalents, I 
Applications: up-shift, down and around end shifts, scaling and fixed j 
multiplication. 

Advanced Micro Devices Application Note (10 pg.) 

7 “Two’s Complement Multiplication” 

See Digital Signal Processing Handbook under (Digital) LSI General 
(AMD). 

I 

8 "Applications of the TTL/MSI 93S43 4-Bit by 2-Bit Two’s 
Complement Multiplier” 

• (93S43) ' 

How to implement a combinatorial multiplication array of any size 
for two’s complement numbers. How to multiply in other number j 
representations. Speed/ hardware tradeoffs, normalization of float- -j 
ing point numbers after multiplying, rounding or truncation of ; 
double length products. 

Fairchild Application, Note 329 (15 pg.) 

9 “MECL 10,000 Arithmetic Elements MC10179. MC10180, 
MC10181” 

See listing under (Digital) High Speed Logic (Motorola). 

10 “NBCD Sign and Magnitude Adder/Subtracter” 

(MC14560, MC14561) 

Describes CMOS parallel adder-subtracters for both signed and un- ! 
signed natural binary coded decimal (NBCD) numbers. 

' Motorola. AN-738 (7 pg.) 

I 

11 “High-Speed TTL Adders” 

(DM5483, DM7483) 

Describes 16-bit parallel adders, using the DM7283, DM8383, and ; 


Arithmetic (cont) 


connections for rippie-carry addition. Also describes BCD adder tech- _ 
niques implemented with these devices. Shows how the devices 
can be used to improve the performance of MOS storage systems. 
National AN-35 (6 pg.) 

12 “Arithmetic Arrays Using Standard COS/MOS Building 
Blocks” 

(CD4001, CD4008, CD4011, CD4013, CD4019) 

Describes design of a 32-bit full adder/arithmetic logic system. Dis- 
cusses four-bit full adder, quad AND-OR select gate, dual D-type 
flip-flop; input NAND gates, input NOR gates, and arithmetic register. 
RCA ICAN-6600 (6 pg.) 

13 “COS/MOS Rate Multipliers — Versatile Circuits for 
Synthesizing Digital Functions” 

(CD4089, CD4527) 

Describes operation of a rate multiplier, and the effects of cascad- 
ing. Covers addition, subtraction, multiplication, division, square and 
higher order roots, frequency ratios and integration. Also discusses 
symmetric operations. 

RCA ICAN-6739 (12 pg.) 

14 “Converting To and From Binary Using the SN74184 and 
SN74185A” 

(SN74184, SN74185A. SN74283, SN74284, SN74285) 

Compares conventional shift and add technique to conversion from 
binary to BCD using the 74185A, Tells how to interconnect these 
converter packages for 6-bit through 20-bit binary inputs and 4, 5 
or 6 decade BCD inputs. Describes conversion of fractions using the 

74283, 74284 and 74285. ' ~ 

Texas Instruments Application Report CA-171 (19 pg.) 

15 “Fast Multipliers Using TTL Read Only Memories” 

See listing under (Memory) ROMS. Texas Instruments) 


CMOS 


16 “Intrinsically Safe Data Acquisition” 

Presents methods by which CMOS circuitry can be used in the con- 
struction of intrinsically safe low-level multiplexers, A/Ds, and 
instrumentation amplifiers. 

Burr-Brown AN-84 (4 pg.) \ 

17 “Minimizing Gate Oxide Failures Due to Handling” 

Describes oxide failure mechanisms, evaluates input protection 
techniques, and recommends handling procedures to avoid failure. 
Harris Application Report 208 (3 pg.) 

18 “CMOS: Some Application Guidelines” 

Presents General Guidelines when using CMOS. 

Harris Application Note 209 (7 pg.) 

19 “Using Junction Isolated CMOS” 

Covers problems and application rules related to forward biasing 
CMOS inputs and outputs. 

Harris Application Note 210 (4 pg.) 

20 “Avoiding CMOS Noise-Sensitivity Problems” 

Describes noise sensitivity problems peculiar to MOS technologies 
and solution to these problems. 

Harris Semiconductor AN-211 (6 pgs.) 
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DIGITAL 


CMOS (cont) 


1 "CMOS Analog Multiplexers and Switches; Applications. 
Considerations" 

Covers selection criteria, parameter definitions, handling and de- 
sign precautions, typical applications, and other topics concerning 
CMOS analog multiplexers and switches’. 

Harris Semiconductor AN-520 (9 pg.) 

2 “Getting the Most Out ol CMOS Devices for 
Analog Switching Jobs” x 

Describes iatch-proof junction isolation, floating-body junction isola- 
tion, and dielectric isolation as solutions to CMOS problems when 
applied to analog design. 

Harris Semiconductor AN-521 17 pg.) 

3 “MasterMOS, a Custom CMOS System" 

(MasterMOS) 

Describes the construction of these devices which are customized 
by changing the metalization pattern. 

International Microcircuits (6 pg.) 

4 “MasterMOS Design Manual” 

(MasterMOS) 

Detailed instructions and drawing for customizing these arrays. 

International Microcircuits $35.00 (70 pg.) 

5 “A New CMOS Analog Gate Technology" 

See listing under (Linear) Switches. (Intersil) 

6 “NSCD Sign and Magnitude Adder/Subtracfer” 

J See listing under Arithmetic (Motorola) 

j 

i 7 “A 3V* Digit DVM Using an integrated Circuit Dual Ramp J 
System" 

See listing under (linear) Instrumentation (Motorola'’ 

8 “Noise Immunity Comparison of CMOS Versus Popular 
Bipolar Logic Families" 

Compares the noise immunities of TTl. Oil, HTL. and CMOS logic 
families. Discusses common noise sources, precautions against 
noise, noise specification anri stand 3 r d noise tests 
Motorola AN 707 (8 pg.) 

9 “Introduction to CMOS integrated Circuits with 
Three-State Outputs" 

Describes a wide variety of CMOS ICs incorporating transmission 

gates with standard logic. Gives design rules. Covers applications in 
analog switching and multiplexing, digital multiplexing, and data 

bussing. 

Motorola AiY/io (19 pg.) 

; 10 "Scanning Logic for RF Scanner-Receivers Using CMOS 
Integrated Circuits" 

Describes rf scanner-receiver control functions using standard CMC? 1 
devices. Covers crystal switching and priority channel monitoring j 
with mention of phase-iccked loop designs. 

Motorola AN-753 (7 pg.) 

i 

11 “CMOS Monostable Multivibrators” 

(MC14538B) 

Covers 'theory of operation witn emphasis on pulse widths, retrig- 
gerabie and non-retriggerable operation. Describes use in a tach- 
ometer. 

Motorola AN-772 (7 pg.) 


CMOS {cont) 


12 “CMOS, the Ideal Logic Family” 

(MM54C Series, MM74C Series) 

Describes characteristics of CMOS circuits. Discusses system con- 
siderations, such as unused inputs, data bussing, paralleling circuits 
for extra drive, and interface to other logic families. 

National AN-77 (8 pg.! 

13 “CMOS Linear Applications” 

(MM74C00, MM74C02, MM74C04) 

Describes use of CMOS devices biased to operate at the midpoint 
of the transfer characteristics. 

National AN-83 (3 pg.) 

14 “CMOS Oscillators” 

Describes square wave oscillators that can be built with CMOS logic 
elements. 

National AN-118 (4 pg.) 

15 “54C/74C Family Characteristics” 

(MM54C Series, MM74C Series) 

Discusses output, noise and temperature characteristics, power con- 
sumption, and propagation delay for the 54C/74C logic family. 

National AN -90 (6 pg.) 

16 “MM54C/74C Voltage Translation/Buffering” 

See listing under Interface (National) 

17 “Designing with MM74C908, MM74C918 Dual High 
Voltage CMOS Drivers” 

(MM74C908, MM74C9I8) 

Presents curves for power dissipation design limits. Shows simple 
driver circuits plus flasher, oscillator, siren and latch applications. 
National AN-177 (12 pg.) 

18 “C0S/M03 integrated Circuits Manuai" 

1CD400Q series) 

Discusses fabrication, logic system design, and applications of RCA 
C0S/M0S circuits. 

RCA CMS-27I $2.50 (224 pg.) 

j 

19 “Noise Immunity of COS/MOS Integrated-Circuit Logic 
Gates” 

(CD4000A, CD4001A) 

Evaluates noise immunity of the CD4000A/01A gates with respect 
to external noise, crosstalk, transmission-line reflections, power-, 
iinet noise, and ground-line noise. Includes schematics and logic 
diagrams. . 

RCA ICAN-6176 (8 pg.) 

20 “A Typical Data-Gathering & Processing Sysiem Using 
CD4000A-Series COS/MOS Parts" 

(CD4G00 Series) 

Describes data-gathering and processing system using CMOS cir- 
cuits. includes discussion of input signal conditioning and transmis- 
sion. the digital processor unit, receiver, memory, arithmetic unit, 
display unit, output buffer, output transmitter, receiver, and control 
unit. 

RCA iCAN-o2tu II i pg ) 

21 “Gate-Oxide Protection Circuit in RCA COS/MOS Digital 
Integrated Circuits” 

(CD4000 Series) 

Gives description and schematics for the protection circuits. 

RCA ICAN-6218 (2 pg.) 
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CMOS (cont) 


1 “Radiation Resistance of the COS/MOS CD4000A Series” 

(CD4000A Series) 

Provides a graph plotting permanent radiation resistance of CD4000A 
series. Discusses design considerations for increasing resistance, j 
RCA ICAN-6224 (2 pg.) / 

I 

2 “Guide to Better Handling and Operation of 
CMOS Integrated Circuits” 

Recommends specific handling and operating practices to minimize 
the probability of damage in the manufacturing and field environ- 
ments. 

RCA ICAN-6525 (5 pg.) 

3 “Using the CD4047A in COS/MOS Timing Applications” 

(CD4047) 

Compares this monostable-astable multivibrator with simpler types 
of oscillator circuits and discusses applications, including a noise 
discriminator, low-pass and band-pass filters, a frequency discrimina- 
tor, and a pulse generator. 

RCA ICAN-6230 (13 pg.) 

4 “A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design” 

(CD4000 Series) 

Describes data transmission formats and the following data acquisi- | 
tion sections: analog and digital multiplexers, A/D converters, trans- j 
mission formatters and system programmers. I 

RCA ICAN-6289 (12 pg.) 

5 “Power Supplies for COS/MOS” 

(CD4000 Series) 

Discusses the factors involved in the selection of CMOS supply 
voltages including the system operating frequency, noise immunity 
and power dissipation. Examples of simple power supply circuits are 
also given. 

RCA ICAN-6304 (5 pg.) 

6 “Applications of the RCA-CD4093B COS/MOS Schmitt 

Trigger” <- 

(CD4093B) 

Describes characteristics of the CD4093 quad 2-input Schmitt 
trigger. Covers applications in waveshaping (sinewave to square- 
wave, edge delay, edge detection), power-on reset, astable multi- 
vibrators and use as a Schmitt trigger for noise immunity. 

RCA ICAN-6346 (6 pg.) 

7 “Using the CD4520B to Design Dividers with Symmetrical 
Outputs” 

(CD4520B) 

Describes how to use this CMOS counter to divide an input fre- 
quency by N where N is any integer from 2 to 256 and obtain out- 
puts with approximately 50% duty cycles. 

RCA ICAN-6362 (10 pg.) 

8 “Fundamentals of Testing COS/MOS Integrated Circuits” 

Describes the techniques employed in testing CMOS devices to 
assure their adherence to data sheet specs. 

RCA ICAN-6532 (14 pg.) 

9 “Understanding Buffered and Unbuffered CMOS 
Characteristics” 

Presents the relative merits of buffered and unbuffered CMOS de- 
vices. Provides background, definitions, and an applications chart. 
RCA ICAN-6558 (8 pg.) 


CMOS (cont) 


10 “Radiation Resistance of the COS/MOS CD4000A and 
CD4000B Series” 

(CD4000 Series) 

Studies permanent and transient radiation as they affect CMOS 
devirps 

RCA I CAN-6563 (3 pg.) 

11 “Power-Supply Considerations for COS/MOS Devices”. 

(CD4000 Series) 

Includes discussion of quiescent device dissipation, switching char- 
acteristics, ac dissipation and ac performance characteristics, cal- 
culating system power, power supply regulation and filtering re- 
quirements. 

RCA ICAN-6576 (6 pg.) 

12 “Interfacing COS/MOS with Other Logic Families” 

(CD4000A Series) 

Describes conditions governing interface of CMOS 4000A series with 
. other logic families. 

RCA SSD-203 ICAN-6602 (12 pg.) 

13 “Battery-Powered Digital-Display Clock/Timer and 
Metering Applications Utilizing the RCA CD4026A and 
CD4033A Decade Counters 7-Segment Output Types” 

(CD4009, CD4010, CD4026, CD4033) 

Describes the CD4026A/33A ICs and their use with 7-segment dis- 
play units. Discusses interface packages and methods to help the 
designer optimize his system. Includes a discussion of battery- 
operated systems for digital clocks and watches. 

RCA ICAN-6733 (16 pg.) 

14 “CMOS/MOS Interfacing Simplified” 

See listing under (Digtial) Interface (RCA) 

15 “CMOS/MOS Rate Multipliers — Versatile Circuits for 
Synthesizing Digital Functions” 

See listing under (Digital) Arithmetic (RCA) 

16 “Design of Fixed and Programmable Counters Using the 
RCA 401 8A COS/MOS Presettable Divide-by-“N” Counter” 

See listing under (Digital) Counters. (RCA) 

17 “Application of CD4016A Quad Bilateral Switch” 

See "Transmission and Multiplexing of Analog or Digital Signals 
Using the CD4016A Quad Bilateral Switch” Under (Digital) Data 
Transmission. (RCA) 

18 “Using Complementary MOS Circuits” 

(SCL4013A, SCL4046A, SCL4018A, SCL4026A, SCL4029A, SCL4404A) 
Reviews CMOS operation, cost, and reliability. Discusses application 
of the SCL4018A in a three decade rate multiplier; the SCL4029A 
in counting devices; the SCL4404A and SCL4031A in A/D converters; 
and SCL4016A in analog switching. 

Solid State Scientific AN-101 (6 pg.) 

19 “CMOS Expandable Gates” 

(SCL4402A, SCL4412A) 

Compares the transfer characteristics of ordinary CMOS gates to 
those gates using double buffered output. Includes performance 
characteristics and discusses expansion of SCL4412A and SCL4402A 
to 12-input NOR, 16-input OR, and other combinations. 

Solid State Scientific AN-102 (3 pg.) 

20 “CMOS Integrated Circuits in Automotive Applications" 

General discussion, also includes discussion, of high current cir- 
cuits, constant current or constant impedance circuit, digital time 
delay circuit, digital low-pass filter. 

Solid State Scientific AN-103 (5 pg.) 
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CMOS (coni) 


1 “Interfacing with CMOS” 

Describes electrical characteristics of CMOS inputs and outputs. 
Discusses interfacing CMOS with CMOS, PMOS, NMOS, DTL/TTL, 
HTL, and CL. 

Solid State Scentific An-104 (5 pg.) 

2 “Improved CMOS Gate Design” 

(SCL4000 Series) 

Description of the output buffering of the SCL40Q0 Series 
Solid State Scientific AN-105 (3 pg.) 

3 “A Simplified Approach to Testing CMOS Inverters and 
Gates” 

Bench tests using a lower supply and a V-O-M are described. They 
include continuity, input leakage, quiescent device current, output 
voltage, noise immunity, output drive current and threshold voltage. 
Solid State Scientific AN-107 (4 pg.) 

4 “Applications of CMOS Integrated Circuits in 
Communications Equipment” 

(SCL4000 Series) 

Uses of SCL4000 Series circuits as frequency synthesizers, digital 
frequency displays, frequency scanners, and squelch circuits. 

Solid State Scientific AN-108 (4 pg.) 

5 "CMOS Wave Shaping and Level Detection” 

Describes methods to obtain modified transfer characteristics of 
double buffered NAND gates, by connecting inputs together, con- 
necting extra inputs to V , etc. Shows how to obtain variable 
amounts uf hysteresis, and describes systems of ievei detection 
using trigger circuits. 

Solid State Scientific AN-109 (5 pg.) 

6 “Using the SCL 4528 Dual Monostable Multivibrator” 

ISCL4578: 

Describes operating modes and timing, equations for pulse width 
I calculations. 

1 Solid State Scientific AN 111 16 pg.) 


Consumer 


7 “A Naviation Receiver That Uses A Digital Frequency 
Synthesizer” 

( m A719) 

Gives schematics for a navigation receiver. Discusses the digital 
' frequency synthesizer, varactor tuned RF amplifier, AGC amplifier, 
mixer, IF amplifier, and detector portions. 

Fairchild Application Note 178 (6 pg.) 

, 8 “Industrial Clock/Timer Featuring Back-up Power Supply 
Operation” 

Describes the design and operation cf a dock timer with digital 
readout suitable for industrial control applications. CMOS circuits 
are used for reduced power.' 

Motorola AN-7 ISA 

3 “Calculator Learns io Keep Time" 

Describe'; stopwatch and keyboard controlled interval timing fume 
tions using the MM5736 calculator chip. 

National AN-1 19 (8 pg.) 

10 ‘‘Handheld Calculator Battery Systems ’ 

Describes the tradeoffs in battery performance for 6.5-9.5v calcu- 
lators driven by 2, 3 and 4 cell as well as 9v. batteries. 

National AN-149 (4 pg.) 


Consumer (cent) 


11 “High Voltage Shift Registers Move Displays” 

See listing under (Memory) Shift Registers (National) 

12 “Timekeeping Advances Through COS/MOS Technology” 

Discusses basic osciliator design considerations, practical oscil- 
lator circuits, and some typical timing-circuit applications, including 
wristwatches, wall docks, and auto clocks. 

RCA I CAN-6086 (12 pg.) 

1 3 “CMOS Integrated Circuits in Automotive Applications” 

See listing under (Digital) CMOS. (Solid State Scientific) 

14 “Automotive Electronics: Choosing the Right Technology” 

Defines operational considerations and compares CMOS, PMOS, and 
bipolar. 

Sprague TP 74-5 (10 pg.) 


Counters 


15 “Single 1C Forms 2-to-9-Bit Ring Counter” 

(AM2503) 

Describes use of device to make a ring counter. 

Advanced Micro Devices (2 pg.) 

16 “Design for a Battery Operated Frequency Counter” 

(ICM7207A, ICM7208) 

Describes the design, circuit and layout of a 7 digit frequency and 
period measurement counter. 

Intersil A015 (6 pg.) 

17 “Using the MK5009P MOS Counter Time-Base Circuit" 

(MK5009) 

■ Describes the use of the MK5009 along with complete circuits for a 
digital frequency meter, pulse generator and digitally-program- 
mable one-shot. Discusses operation of the units oscillator circuit. 
Mostek AN-104 (4 pg.) 

18 “Applications Using the MK50395 Six Decade Counter 
Display Totalizer” 

(MK50395, MK50396, MK50397) 

Discusses use of the counter in batch control position measurement, 
greater-than less-than detection, automatic stop, frequency counter, 
darkroom timer, digital tuning, and N-Pulser applications. 

Mostek (16 pg.) 

19 “Application Information Using Mostek s Six-Decade 
Counter/Display Totalizer” 

(MK50395) 

Covers circuit operation and input/ output requirements. Describes 
use in a batch control system, a position measurement system and 
greater thamless than detection. 

Mostek (8 pg.) 

20 “Programmable Counters Using the MC1Q136 and 
MCI 01 37 MECL Universal Counters” 

(MC10136, MC10137) 

Circuit operation and use in programmable counters with no external 
gating. Also use in high-frequency counters operating up to 

1 1 n mu, 

liu IVti Iz. = 

Motorola AN-584 (4 pg.; 

21 “Battery-Powered 5 MHz Frequency Counter” 

Describes a battery operated 5 MHz counter built with CMOS for 
low power operation. Discusses methods to minimize power con- 
sumption. \ 

Motorola AN-717 (9 pg.) 
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Counters (cont) 


1 “Five Digit Accumulator/ EiSpSeu Time indicator” ! 

(MC14534) ! 

Describes in detail the circuit for a CMOS 5 digit elapsed time j 
indicator and a 99,999 count accumulator with a 1-999 prescaler, j 
Motorola AN-743 (5 pg.) 

2 “The Logical Design of Shift Counters” 

Presents two techniques to aid in designing shift-register counters. 
Gives results for “sequence tree’’ and “count multiplication” tech- 
niques for cycle lengths of 30 or less. Shows solutions for both 
“D” flip-flops and J-K flip-flops as the input elements of the shift 
register. 

. Motorola AN-576 (8 pg.) 

3 “An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

See listing under High Speed Logic. (Motorola) 

4 “Calculator Chip Makes A Counter” 

(MM5736, MM5739) ' 

Discusses use of the MM5736 calculator chip as a counter operating 
up to 120 Hz. 

National AN-112 (6 pg.) 

5 “Keyboard Programmable Divide-by-“N” Counter with 
Symmetrical Output" 

(MM54C922, MM74C922) 

Describes a circuit to divide by 1 through 16 by pushing a single 
key for each division ratio. 

National DB-5 (2 pg.) 

6 “Design of Fixed and Programmable Counters Using the 
RCA 4018A COS/MOS Presettable Divide-by-“N” Counter” 

(CD4018) 

Describes the use of this device in single-decade and multi-decade 
fixed and programmable divided-by-“N” counters. System considera- 
tions,' such as switch simplifications, components minimization, and 
speed are also discussed, 

RCA ICAN-6498 (6 pg.) 

7 “ECL High Speed Counters” 

Discusses design considerations when constructing high speed 
counters using the Tl ECL -2500 Series. 

Texas Instruments Application Report CA-147 (8 pg.) 

8 “Using the SN74160 Family of Synchronous Counters” 

(SN74160, SN74161, SN74162, SN74163) 

Describes carry circuit operation, cascading and programming. 

Texas Instruments Application Report CA-174 (7 pg.) 


Data Transmission 


9 “Line Drivers and Receivers” 

(AM2614, AM2615, 9614, 9615, 9620, 9621, DM7831, DM8831) 
Discusses single ended, differential, unbalanced differential digital 
communications systems and line matching methods. Describes the 
above circuits and their use in systems. 

Advanced Micro Devices Application Note (12 pg.) 

10 “Remote Multiplexing” 

Discusses acquisition of data, at sensors distant from the location 
where the data is required and the control of actuators at a distance 
from the control system. Topics include interconnection, data 
transmission integrity, temperature, and electrical and mechanical 
protection. 

Burr Brown AN-80 (6 pg.) 


Data Transmission (cont) 


M uibuiuuvuu Udid nuLcasiiiy 

Outlines design considerations dealing with remote data acquisition 
systems. Discusses distributed data processing and related topics 
such as system reliability, maintenance, network configurations and 
partitioning, and data base management. 

Burr Brown AN-81 (5 pg.) 

12 “Intrinsically Safe Data Acquisition” 

See listing under (Digital) CMOS (Burr-Brown) 

13 “Stable FSK Modems Featuring the XR-2207, XR-2206, 
and XR-2211” 

(XR2206, XR2207, XR2211) . 

Describes designing a modulator-demodulator for use in frequency- 
shift keying. Circuit designs and the adjustment procedure for 
frequency tuning is included. 

Exar AN-01 (5 pg.) 

14 “Using the Data Concentrator in Data Communications” 

(AY1016) 

Describes counter, decoding matrix, and multiplexer switch sections 
of the AY5-1016 data concentrator. Describes commutator.decom- 
mutator and polling system applications plus use as a digitally pro- 
grammable gain amplifier, and as a clock generator. 

General instrument Microelectronics (11 pg.) 

15 “The AY-5-1011 Terminal Transmitter for Key-To-Tape 
Data Accumulation System and Other Applications” 

(AY5-1011) 

Describes features of this parallel-to-serial converter and discusses 
its use In key-to tape systems. 

General Instruments Microelectronics (6 pg.) 

16 The UAR/T in Data Communications 

(AY5-1013) 

Describes this full duplex receiver; transmitter and discusses its 
application in computer, terminal and slow speed device inter- 
facing. Also covers use in polling. 

General Instrument Microelectronics (4 pg.) 

17- “High Speed Digital Communications” 

(HD245, HD246, HD545, HD546) 

Describes the "use of the HD-245 family in a current mode digital 
communication system (up to 2 Mbs over 1 ,000-ft-long line.) 

Harris Application Note 205 (4 pg.) 

18 “Receiver/Transmitter Noise Immunity” - • 

(HD245, HD246, HD545, HD546) 

Discusses HD-245 transmitter/receiver system noise.- External mag- 
netic and capacitive effects, crosstalk, and ground line noise. 
Includes a comparison with voltage mode and differential voltage 
switching type systems. 

Harris Application Note 207 (4 pg.) 

19 “Using the 8251 Universal Synchronous/Asynchronous 
Receiver/Transmitter” 

(8251) 

Describes this USART, covering its use as a component and as a 
communication-link in 8080 systems, includes flowcharts and pro- 
gram listings. 

Intel Application Note AP-16 $1,00432 pg.) 

20 “Bussing with MECL 10,000 Integrated Circuits” 

(MC10111, MC10123) 

Describes use of MECL 10,000 circuits in nigh speed data trans- 
mission systems with emphasis on transmission line construction and 
termination. 

Motorola AN-726 (6 pg.) 
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DIGITAL 


Data Transmission (cont) 


1 “Low Speed Modem Fundamentals” 

(MC6860) 

Describes interface circuitry and performance of the MC6860 low 
speed modem. Evaluation of the system performance in the presence 
of Gaussian noise is given, as well as a brief description of data 
couplers. 

Motorola AN-731 (15 pg.) 

2 “Low Speed Modem System Design Using the MCS860” 

(MC6860) 

Describes the MC6860 modem. Provides filter design tables and 
equations to develop a complete 100 series compatible system. 
Motorola AN-747 (13 pg.) 

3 “Device Operation and System Implementation of the 
Asynchronous Communications Interface Adapter 
(MC6850)” 

(MC6850) 

Provides information on ACIA transmitter and receiver operation, 
initialization, status register bits, use in a microcomputer based 
communications system, software requirements, and transmission 
subroutines. 

Motorola AN-754 (11 pg.) 

4 “Integrated Circuits for Digital Data Transmission” 

(DS7820, DS7830, DS8820, DS8830) 

Describes the operation and use of the DS7830 line driver and 
DS7830 line receiver for transmission systems using twisted-pair 
lines. Includes a mathematical design analysis of this line receiver. 
National AN-22 (16 pg.) 

5 "Data Bus and Differential Line Drivers and Receivers” 

(DS7820, DS7830. DS7831. DS7832, DS7833, DS7834. DS7835, 

DS7S36. DS7837, DS783S, DS7839, DS8820, DS8830, DS8831, 

DS8832. DS8833. DS8834, DS8835, DS8836, DS8837, DS8838, 

DS8839. DS1488. DS1489) 

includes schematics and aescribes rne operation of these line 
drivers, receivers and transceivers. 

National AN-83 (12 pg.) 

6 “Transmission Line Characteristics” 

(DM7400. D37820. DS7830, DS75452, DS8820, DS8830) 

" Describes the characteristics of digital signals in transmission lines 
and the characteristics of the line that effect transmission quality. 
Also compares the performance of unbalanced arid balanced circuits 
in digital systems. 

National AN- 1 08 (6 pg.) 

7 “Operational Aspects of Nitron’s Data Terminal 
Transmitter and Receiver” 

(NC2257, NC225Q, NC2260) 

Discusses basic operation of the NC2257/ 2259/2260 IC’s, and 
application in various types of communications systems. 

Nitron Communications Note 1 (24 pg.) 

8 "Using High Speed Memory in Puise Code Modulated 
Systems for Switching Applications” 

Discusses digital message switching and implementation with a j 
conventional digital crossbar switch as well as with a switch using i 
high speed memory and data multiplexing. 

Nortec Applications Note. No. 29 (4 pg.) 

9 "Transmission and Multiplexing of Analog or Digital 
Signals Utilizing the CD4016A Quad Bilateral Switch” 

(CD4016A) 

Describes features and operation of this switch. Discusses applica- 


Dsta Transmission (cent) 


tions, including switching, gating digital or analog signals, multi- 
plexing and demultiplexing, D/A conversion, sample and hold, and 
squelch-control. 

RCA ICAN-6601 (12 pg.) 

10 “A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design” 

See listing under (Digital) CMOS (RCA) 

11 “A Typical Data-Gathering and Processing System Using 
CD4000A-Serie$ COS/MOS Parts” 

See listing under (Digital) CMOS (RCA) 

12 "Data Transmission with SN55107 Series” 

(SN55107, SN55108, SN55109, SN55110, SN75107, SN75108, SN- 
75109, SN75110) 

Demonstrates the use of these line drivers and receivers in solving 
two multiplexing problems: a party line addressing system; and 
data/ clock signals in a bipolar line. Receiver and driver character- 
istics are provided, 

Texas Instruments Application Report CA-146 (8 pg.) 


13 “Asynchronous Receiver/Transmitter” 

(TR1602) 

General description of asynchronous transmission and operation of 
TR 1 602, which is capable of full or half duplex operation. Describes 
application in distributed computer networks. 

Western Digital Application Report 1 (12 pg.) 


Encoders 


14 “Using the AY-5-9100 in Telephone Equipment” 

(AY5-9100) 

Describes use of this four phase dynamic logic circuit in mains 
powered dialers, line powered telephones, card readers, and in 
standard multifrequency tone dialer keyboards. 

General Instrument Microelectronics (10 pg.) 


15 “Designing with the HD-0165 Keyboard Encoder” 

(HD0165) 

The organization and truth table for this encoder are presented. 
The use of two circuits for encoding up to 256 keys, battery opera- 
tion, examples of a teletypewriter keyboard and universal keyboard 
encoders are described. 

Harris Application Note 204 (8 pg.) 


16 “Using the MM5704 Keyboard Interface in Keyboard 
Systems” 

(MM5704) 

Discusses features, operation, and programming of this device. 
Discusses use with the MM5702 timing and control chip of the 
Microprogrammabie Arithmetic Processing System, and in a stan- 

rjorH A$ Q | J onrnrjo c»#efgm 

National AN-52 (11 pg.) 


17 "MOS Encoder Plus PROM Yield Quick Turnaround 
Keyboard Systems” 

(MM5740) 

Describes use of a binary coded keyboard encoder with a PROM to 
build prototype or small volume keyboard systems. 

National AN-139 (4 pg.) 
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DIGITAL 


Encoders (cont) 


1 “Exclusive-OR Code Converters” 

(DM7086) 

Covers use of exclusive-OR gates -to do Gray/ Binary and Binary/ 
Hamming code conversion. 

National DB-2 (2 pg.) 

2 “Interface Circuitry and Performance Optimization 
TMX2141 Encoder, TMX2151 Decoder” 

(2141, 2151) 

Provides design notes including pulse width and timing considera- 
tions for these pulse width signalling devices. 

TMX Bulletin 751 (7 pg.) 


General 


3 “Don’t Be Confused by Switching Time Specifications” 

Uses a TTL J-K flip-flop to explain switching time specifications. 
Advanced Micro Devices (4 pg.) 

4 "MOS 100-Bit Word Generator” 

Describes how to build a 100-bit word generator using MOS ICs. 
National MB-1 (2 pg.) 

5 “MOS Clock Savers” 

Design and use of MOS Clock-Drive Networks. Offers tips for saving 
power and lowering component costs. 

National MB-5 (2 pg.) 

6 “Solid-State Devices Manual” 

Provides tutorial information on discrete devices and IC’s with 
emphasis on consumer, hobbyist and experimenter applications. 

RCA SC-1.6 $5.00 (750 pg.) 

7 “Criteria for Choosing Resins and Evaluation Tests for 
Discrete and integrated Power Devices in Plastic 
Packages” 

See listing under (Linear) General (SGS-ATES) 


High Speed Logic 


8 “FI 0,000 Series ECL” 

(ECL Series) 

Operation and circuit parameters are described for the Fairchild 
ECL series. 

Fairchild Application Note 330 (6 pg.) 

9 “1C Crystal Controlled Oscillators” 

(MC1023, MC1662, MC10101, MC10116) 

Describes use of MC1023 0R/N0R gate as an amplifier and oscil- 
lator. Discusses square wave oscillator circuits with crystal con- 
trol capable of output frequencies up to 150 MHz. Examples use 
MC10116/10101, and MC1662. 

Motorola AN-41 7B (4 pg.) 

10 "High Speed Monostable Multivibrators Designed with 
MECL Integrated Circuits” 

(MC1023, MC1026) 

Discusses two configurations using the MC1023 clock driver and 
a delay element that offer performance in excess of 70 MHz and 
pulse widths of 4 nanoseconds. Covers methods of obtaining the 
delay. 

Motorola AN-418 (5 pg.) 


High Speed Logic (cont) 


11 “The MCI 600 Series MECLIII Gates” 

(MC1660, MC1661, MC1662, MC1663, MC1664, MC1665) 

Gives typical operating characteristics and explains the operation 
of various gates in the MECL III family. Describes recommended 
layout, breadboarding, and testing procedures. 

Motorola AN-504 (14 pg.) 

12 “Interconnection Techniques for Motorola’s 
MECL 10,000 Series Emitter Coupled Logic” 

(MECL) 

Describes some of the characteristics of high digital signal lines 
and gives wiring rules for MECL 10,000 circuits. Discusses p-c board 
interconnects, board-to-board interconnects, and wifewrapping tech- 
niques. 

Motorola AN-556 (22 pg.) 

13 "Using Shift Registers as Pulse Delay Networks” 

(MC10135) 

Discusses a high-speed delay shift register using the MC10135 
flip flop. 

Motorola AN-565 (3 pg.) 

j 14 “MECL Positive and Negative Logic” 

I (MECL) 

Describes equivalences between positive and negative ECL logic 
and provides guides for converting between them. 

Motorola AN-567 (2 pg.) 

• IB “Testing MECL 10,000 integrated Logic Circuits” 

(MECL) 

Describes AC and DC tests in a 50 ohm transmission-line environ- 
ment for measuring logic levels or noise margins, circuit current, 
input currents, propagation delays, edge speeds, and flip-flop toggle 
rates. 

Motorola AN-579 (6 pg.) 

j 16 “An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

(MECL) 

Describes design of 8-digit LED readout counter using MECL III, 
10,000 and TTL. Discusses two prescalers using MECL, two input 
amplifier designs, and a time-base controller for the counter's 
multiphase clock. 

Motorola AN-581 (9 pg.) 

17 “Measure Frequency and Propagation Delay with 
High Speed MECL Circuits” 

(MECL) 

Describes ECL frequency counter useful to 160 MHz and a propaga- 
tion delay measuring circuit capable of 100-picosecond resolution. . 
Motorola AN-586 (2 pg.) 

18 “AC Noise Immunity of MECL 10,000 Integrated Circuits” 
(MECL) 

Discusses AC noise immunity/ Describes test circuits for measuring j 
this immunity and the results to be expected .for MECL 10.000 
circuits. 

Motorola AN-592 (6 pg.) ! 

■ ; 

19 “Simulate MECL System Interconnections with a , 

Computer Program” 

Develops a basic computer program that allows the user to simulate j 
the performance of signal lines and to analyze termination tech- 
niques. Applies to ECL and other high speed digital systems. 
Motorola AN-700 (10 pg.) 
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DIGITAL 


High Speed Logic (cont) 


“Understanding MECL 10,000 DC and AC Data Sheet 
Specifications” 

(MECL) 

Discusses basic MECL 10,000 gate structure, transfer curve and dc 
levels. Covers specifications data sheet, including power supply 
drain current, high and low output voltages, propagation delay, rise 
and fall times, and toggle frequency. 

Motorola AN-701 (7 pg.) 


“MECL 10,000 Arithmetic Elements MC10179, MC10180, 

MCI 01 81“ 

(MC 101 79, MC50180, MC10181) 

Describes 10180 dual adder/ subtracter, 1018 4-bit arithmetic logic 
unit/function generator, and 10179 lookahead carry block. Dis- 
cusses their operation in parallel adders, in both ripple and look- 
ahead systems. 

Motorola AN-709 (11 pg.) 


"Interfacing with MECL 10,00 Integrated Circuits” 

(MC1650, MCI 692, MC10115, MC10116, MC10124, MC10125, MC- 
10128, MC10129, MC 10216) 

Discusses circuits to interface ECL with TTL, TTL and IBM busses, 
MOS, low level signals, and LEDs, 

Motorola AN-720 (9 pg.) 


“A High Speed FIFO Memory Using the MECL MC1 143 
Register File” 

.MCM1C143' 

Describes the required features of a high speed FIFO design. Dif- 
ferent approaches are compared and a design is shown using the 
MC 10143 Muitiport Register File. 

Motorola AN-73C (6 pg.) 


“Bussing with MECL 10,000 Integrated Circuits” 

See listing under (Digital) Data Transmission (Motorola) 


HNIL/HTL 


Hi«h S«eed TTL 


“The MC3000/MC3100 Series Transistor-Transistor Logic 
Flip-Flops” 

(MC3050, MC3051, MC3052, MC3060, MC3061, MC3062, MC3150, 
MC3151, MC3152, MC3160, MC3162) 

Describes basic operation of the various flip-flops available in the 
MC3000 3100 (54H 79H) series and gives typical operating char- 
acteristics of each. 

Motorola AN-493 (14 pg.) 


“Series 54S/74S Schottky TTL Applications” 

/ 0 JM C 4 O OM74C 

\\jt%xj-r\j oui ioo, OCHCd/ 

Analyzes Schottky damping techniques and circuits, reviews circuit 
performance, including discussion of transfer characteristics, switch- 
ing times, and a-c noise. Discusses power supply considerations, 
line driving and receiving, noise sources and their abatement. 
Normalized loading/ driving capability information and the pinouts 
of ICs are discussed. 

Texas instruments Application Report CA-176 (45 pg.) 


8 “Noise Immunity with Motorola High Threshold Logic” 

(MC660 Series) 

Compares noise immunity characteristics between High Threshold 
Logic (HTL) and standard saturated logic devices. Discusses noise 
injection and noise reduction techniques. 

Motorola AN-298 (5 pg.) 


9 “Operation and Application of MHTL i/C Fiip-Fiops” 

(MC663, MC664) 

Describes operation and characteristics of the J-K MC663P and the 
master-slave R-S MC664P flip-flops. Discusses applications as ripple 
and decade shift counters. 

Motorola AN-414 (8 pg.) 


10 “Using Motorola High Threshold Logic” 

(MC660 Series) 

Describes MC660 series ICs and provides many of the character- 
istics of these units. Application examples include logic translation, 
tine driving, and trigger circuits. 

Motorola AN-467 (11 pg.) 


11 “Converting Relay Control Systems to Digital l/C’s” 

(MC660 Series) 

Defines and discusses basic Boolean algebra and logic functions and 
presents method of converting relay diagrams to logic diagrams. 
Gives examples of conversion method using High Threshold Logic 
circuits and presents a system design io accomplish this. 

Motorola AN-524 (11 pg.) 


12 “Design Techniques with HiNIL 367 Quad Schmitt Trigger” 

(367) 

General discussion of Schmitt Trigger and the differences of the 
367, which ignores open inputs and offers 3.5v noise immunity. 
Applications include line receivers, pulse stretchers, ac detectors, 
free-running and voltage-controlled oscillators. 

Teledyne Semiconductor HiNIL Application, Note 2, (4 pg.) 


13 "Designing Programmable Controllers with HiNIL” 

(380) 

Applications of the HiNIL 380 BCD io decade decoder including the 
generation of odd sequences of output pulses, the controlling of 
more than one ioad, and the switching on and off of loads. 

Teledyne Semiconductor Digital Microcircuits Application, Note 3 
(4 pg.) 


14 “HiNIL 375 Universal Shift Register” 

(375) 

Operation and applications of this synchronous 4-bit device as a 
4 and 8-bit shift-left, shift-right register, 7 and 8-bit paral!el-to- 
serial and serial-to-paralle! converters and various counters. 
Teiedyne Semiconductor HiNiL Application Note 4 (10 pg.) 


15 "High Noise Immunity Logic — Powerful, Versatile, and 
Growing” 

(300 Series) 

Generally describes the HiNiL family use and features. Covers inter- 
face to other families, noise immunity, operating considerations 
and input protection. 

Teledyne Semiconductor Digital Application Note 5 (5 pg.) 
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HNIL/HTL (cont) 


interface (cont) 


1 “The HiNIL 347-A Dual Retriggerabie One Shot with 
High Noise Immunity’’ 

(347) 

Description and application details for this device are provided 
along with diagrams showing its use in pulse generators, coincidence 
detectors, frequency dividers, voltage to frequency and frequency 
to voltage converters, a pulse absence detector and an ac line 
presence detector. 

Teledyne Semiconductor Digital Application Note 6 (6 pg.) 

2 “High Noise Immunity Logic” 

(300 Series) 

Discussion includes noise immunity, loading rules, fanout, passive 
pull-up loading, collector or-ing, second level gating, driver pull-up, 
system interfaces. ; 

Teledyne Semiconductor Digital Catalog (7 pg.) 

3 “Combining HNIL and CMOS — An Optimum Design 
Technique” 

See listing under (Digital) Interface (Teledyne Semiconductor) 


1 2 L 


4 “Custom 1C Design Using l 2 L Technology” 

(XR-I IL-CHIP) 

Compares ! 2 L to other technologies. Describes design procedure 
for linear and digital circuits using master chips. 

Exar (5 pg.) 


Interface 


See also Decoders. 

5 “Digital Display Systems” 

Discusses decoding, format, multiplexing, zero suppression for 
LED, LCD, incandescent, fluorescent and gas discharge displays. 
Fairchild Application Note 212/2 (24 pg.) 

6 “9616/9617 EIA Interface Driver and Receiver” 

(9616, 9617) 

Gives performance characteristics for these devices and describes 
their use in data communications equipment. Describes EIA stan- 
dard RS232-C. 

Fairchild Application Note 320 (6 pg.) 

7 “The Interface Handbook, Line Drivers and Receivers” 

(9612, 9613, 9614, 9615, 9616, 9617, 9627, 9634, 9635, 9636, 9637, I 
9638, 9640, 8T13, 8T14, 8T23, 8T24, 55107, 55108, 55109. 55110, : 
55121, 55122, 75107, 75108, 75109, 75110, 75112. 75121, 75122, ! 
75123, 75124, 75154, 75207, 75208) 

This comprehensive book covers the basics of transmission line ' 
theory along with methods for determining signal quality. Major | 
chapters are titled: Data Transmission Lines and their Charac- 
teristics; Reflections, Computations and Waveforms; Long Trans- 
mission Lines and Data Signal Quality; and Forms of Operation j 
(single/ differential, direction of flow, analysis of common inter- | 
faces, etc.) 

Fairchild Interface Handbook (118 pg.) 

8 “ASCII Bus Interface Logic Uses IM5200 FPLA” 

(IM5200) 

Explains ASCII interface bus and how IM5200 provides discrete logic 
and address storage required by it. 

Intersil Application Bulletin MB002 (6 pg.) 


9 “Semiconductors for Plated-Wire Memories” 

(MC4006, MC40Q7, MC4038, MC4040, MC4043, MC1514, MC1546) 
Discusses operation and electrical characteristics of plated wire 
memories. Covers applications of drivers, sense amplifiers, and 
decoders as interface circuits. Also discusses memory organization 
and memory-related semiconductor applications. 

Motorola AN-533 (15 pg.) 

10 “Interface Techniques Between Industrial Logic and 
; Power Devices” 

Presents worst case design approaches to illustrate methods of 
interfacing McMOS and MHTL logic to various ac and dc power 
load levels. 

Motorola AN-712A (19 pg.) 

11 “Interface Considerations for Numeric Display Systems” 

(MC14511, MCI 4543) 

Gives basic information on LCD, LED, gas discharge, fluorescent and 
incandescent displays. Discusses interfacing 7 segment displays to 
I . .logic with emphasis on multiplexed systems. 

Motorola AN-741 (25 pg.) 

| 

j 12 "Interfacing with MECL 10,000 Integrated Circuits” 

See listing under (Digital) High Speed Logic (Motorola) 

I 

j 13 “MM54C/MM74C Voltage Translation/Buffering” 

(MM54C901, MM54C902, MM54C903, MM54C904, MM74C901, MM- 
74C902, MM74C903, MM774C904) 

Interfacing PM0S to CMOS, CMOS to CMOS with different voltage 
1 levels, and CMOS to two standard TTL loads, are illustrated using 
j 74C901 series devices, 

j National MB-18 (2 pg.) 

j 14 “Driving 7-Segment LED Displays with National 
Semiconductor Circuits” 

(DM5446A, DM5447A, DM5448A, DM7446A, QM7447A, DS75491, 
DS75492, DS7856, DS7858, DS8856, DS8857, DS8858, DS8861, 
DS8863, DS8864, DS8865, DS8866) 

Discusses configurations and construction of 7-segment LEDs and 
drive modes. Describes BCD to 7-segment decoder drivers, BCD to 
7-segment LED drivers, M0S to LED segment drivers, four and five 
segment drivers, as well as digit drivers. Describes calculator and 
digital clock applications. 

National AN-99 (12 pg.) 

15 “Using the MM5704 Keyboard Interface in Keyboard 
Systems” 

See listing under (Digital) Encoders (National) 

16 “TTL/MOS/DTL Interfaces” 

Techniques for coupling the above devices and characteristics of the 
interfaces. 

National MB-7 (2 pg.) 

17 “COS/MOS Interfacing Simplified”. 

(CD4000 Series) 

Covers interfacing 4000A and B series with TTL, DTL, ECL, NM0S, 
PM0S, industrial and power control circuits, op amps and displays. 
RCA ICAN-6315 (7 pg.) 

18 “Applications of the RCA CD4093B COS/MOS Schmitt 
Trigger” 

See listing under (Digital) CMOS (RCA) 

19 “Interfacing COS/MOS with Other Logic Families” 

See listing under (Digital) CMOS (RCA) 
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PLAs 


1 “interfacing with CMOS” 

See listing under (Digital') CMOS (Solid State Scientific} 


“Completely Monolithic 1C Series for Gas Discharge 
Display interface’' i 

(UDN-6144, UDN-6164, UON-6184. UDN-7183. UDN-7184. UDN-7186) | 

Describes operation -of high voltage ICs to drive the digits and t 10 
segments of 200v (Panaplex) gas discharge displays. ! 

Sprague Electric Microcircuit Application Report MAR75-1 (8 pg.) j 


“Expanding the Frontiers of 1C Interface for Electronic 
Displays” 

Presents interface iC basics concerning incandescent, gas dis- I 
charge, LED, plasma, fluorescent, and hot wire displays. 

Sprague Electric (10 pg.) 


“How to Design with Programmable Logic Arrays” 

(DM8575, DM8576) 

Discusses operation of PLAs and use as code converters, decode 
elements in digital processors and sequential controllers, 

National AN-89 (8 pg.) 


“MOS Programmable Logic Arrays” 

(TMS2000 Series, TMS2200 Series) 

Describes TMS2000 and TMS2200 Series programmable logic arrays. 
Describes their internal logic and operations. Provides ordering 
instructions. 

Texas instruments Application Report CA-158 (13 pg.) 


Pulse Handling 


“Using Bipolar Logic to Improve Performance in CMOS 
and Microprocessor Systems” 

Suggests the use of HiNlL for improving noise performance, input 
protection, and output drive, and of LP Schottky for improved 
speed/ power. 

Teledyne Semiconductor Digital Application Note 7 (4 pg.) 


“Nanosecond Pulse Handling Techniques in l/C 
Interconnections” 

Discusses problems of pulse transmission and measurement for 
TEM mode on coax, stripline, and above-ground wire systems. 
Motorola AN-270 (6 pg.) 


“Combining HNIL and CMOS — An Optimum Design 
Technique” 

(300 Series) 

Discusses noise immunity, HNIL/ 74C interface, Schmitt trigger input 

and high current output. 

feledyne Semiconductor Digital Catalog (3 pg.) 

“TTL to MOS and MOS to TTL interface Circuits” 

(SN740Q, SN75107. SN75207. SN75270, SN75370, SN75450, SN- 
75451 IMS 1103 7M cy, r! c ,m 

Describes MOS' TTL interface circuits us ; ng bipolar transistors, 

JFETS, MOSFETS. and ICs. 

Texas instruments Application Report CA 170 (11 pg.) 


L.bi, General 


Trigger Circuits 


“Advantages of the AM26123 Compared with the 
AM54/74123” 

(AM26123, SN54123, SN74I23) 

Discusses changes in the pulse width circuits and the addition of 

on output latch. 

Advanced Micro Devices Application Brief (4 pg.) 


“CMOS Schmitt Triggers” 

CMC 14093B, MC14583B, MC14584B) 

Operating characteristics, theory of operation, and Schmitt trigger 
applications are covered for digital logic systems. 

Mntnmla AN.7AR Ift na 1 


“Design of Custom LSI Circuitry for Modern Digital 
Systems” 

Discusses design of LSI devices. Covers size considerations, num- 
bers of input/output connections, number of output drivers, use of 
repetitive patterns, use of computer aided design techniques, speed 
versus size and power, and interfacing, 

General Instrument Microelectronics (7 pg.) 


Multiplexers 


“1.3 Volt IC Flasher, Oscillator, Trigger, or Alarm” 

See listing under (Linear) Timers (National) 


“Series ULN-33G0M Schmitt Trigger integrated 
Circuits — Typical Applications and Operation” 

/lit M OOftO III M 0004 i it M OOOC ill At OOApx 
tULIVUJUv*, ULIVOOUH, ULU-OOUJ, ULlVJJuO/ 

Describes device and use in multivibrators, switches, timers, and 
more. 

Sprague AN-27450.19 


“TTL MSI Multiplexers and Demultiplexers” 

(DM7210, DM7842. DM8210, DM8842) 

Describes features of DM7210 multiplexer and DM7842 demulti- 
plexer and discusses their use in a synchronous digital data trans- 
mission system, a keyboard entry decoder, and as minterm gen- 
erators. 

National AN-37 (8 pg.) 


Design Techniques with HiNiL 36? Ouad Schmitt Trigger’ 

See listing under (Digital) HNIL/HTL (Teledyne Semiconductor) 


"The HiNlL 347 — A Dual Retriggerable One Shot with 
High Noise Immunity” 

See listing under (Digital) HNIL/HTL (Teledyne Semiconductor) 
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DIGITAL LINEAR 


TTL, General 


1 “Medium Scale Integration in the Numerical Control Field” ! 

(MC4016, MC4018, MC4024, MC4044, MC4324, MC4344) 

Discusses operation of MC4016 decade programmable cascadeable j 
counter, MC4324/4024 dual voltage controlled multivibrator, and j 
MC4344/4044 frequency phase detector. Describes applications of j 
these devices in audio frequency comparator, frequency synthesizer, ; 
and motor speed control circuits. 

Motorola AN-541 (10 pg.) 

2 “TTL Integrated Circuits — Applications of MSI Devices” ; 

Covers counters, modulo-N dividers, decoders, switches, adders, | 
comparators, parity generators, shift registers and bus-ORable flip- | 
flop. Describes many applications, including up/down counters, a ; 
stepping waveform generator, shift registers, frequency synthesizers, 
digital data demultiplexer, analog commutator, minterm generator, j 
ripple carry parallel adder and tape position locator. 

National AN-36 (23 pg.) 

3 “Tri-State Logic in Modular Systems” i 

(DS7831, DM8093. DM8094, DM8214. DM8230, DM8551, DM8552, ! 
DM8598, DS8831, DM8840, DM8842, DM8846) - j 

Discusses output drive characteristics, logical control, safety factors ) 
in Tri-State Logic circuits. Describes applications, including complex | 
switching functions, driving and transmitting, multiplexing, data 
storage, decoding, and data manipulation. 

National AN-43 (16 pg.) 

4 “Characteristics and Applications of Tri-State IC’s” | 

- (DM7093, DM7490.' DM7214. DM723D. DM7551 DM7598, DS7831, I 
DS8831) 

Desgribes application of the general configuration of the Tri-State 
logic family and discusses application of the following: quad bus- 
buffer gates, dual 4:1 multiplexer, demultiplexer and bus-interchange 
switch, quad-D flip-flop, expandable 256-bit ROM, and quad driver. 
National AN-45 (12 pg.) 

5 “Tri-State Logic in High Speed Memories of 
Microprogrammed Computers” 

(DM8551) 

Discusses tri-state logic in general and its use in scratchpad 
memories. Covers storage of microinstructions and program con- 
stants in high-speed ROMs. 

National AN-47 (5 pg.) 

6 “Tri-State Logic Applied in a Computer System Can 
Reduce System Cost and Provide Added Performance” 

(DM8556) 

Analyzes Tri-State characteristics using the DM8556 counter/ register 
as an example. Shows how performance of PDP-8 can be improved 
using TSL. 

National AN-73 (7 pg.) 


Active Filters 


7 “Function Circuits, Design and Applications” 

See listing under (Linear) General (Burr-Brown) 

8 “Active Filter Design Handbook” 

(UAF7000, ACF7032, ACF7092, ACF7096) 

Covers designing with universal building blocks, effects of op amp 
performance on state-variable filters and design of an elliptic active 
RC filter. 

General Instrument $4.50 (48 pg.) 

9 “High Q Notch Filter” 

(LM102, LM202, LM302) 

Describes use of LM102 connected to a twin “T” network to form 
a high Q, 60 Hz notch filter. 

National Linear Applications Handbook, Vol. I LB-5 (2 pg.) 


Amplifiers, Current 


10 “Application of the LH0002 Current Amplifier” 

(LH0002) 

Circuit operation. Describes uses in a differential input-output op 
amp, booster amplifier, level shifter, pulse transformer driver, and 
transmission line driver. 

National AN-13 (4 pg.) 


Amplifiers, instrumentation 


11 “AD520 Monolithic Instrumentation Amplifier” 

. (AD520) 

Describes performance of this instrumentation amplifier. Covers 
application as a bridge amplifier, ground loop eliminator, and float- 
ing measurement amp. Appendix compares instrumentations ampli- 
fier to several multiple op amp circuits. 

Analog Devices (6 pg.) 

12 “Instrumentation Amplifiers — Versatile Differential Input 
Gain Blocks” 

(3660, 3670) 

Describes the features and general operation of instrumentation 
amplifiers. Depicts their use in bridge circuits, in reducing ground 
loop interference, and in driven guard input circuits. 

• Burr-Brown AN-75 (6 pg.) 

13 “Optical Coupling Extends Isolation-Amplifier Utility” 

(3450, 3650) 

Explains isolation amplifier fundamentals, optical coupling, and use 
, of the amp in medical electronics and industrial motor control. 
Burr-Brown AN-85 (8 pg.) 

! 14 "Instrumentations! Amplifiers” 

j (LM114, LM1 18) 

i Discusses general purpose instrumentation amplifier, using LM114 
matched transistors ahead of an LM118 op amp that is optimized 
for wide bandwidth. 

National Linear Application Handbook, Vol. II, LB-21 (2 pg.) 

15 “Instrumentation Amplifier” 

(LM101A, LM102, LM107) 

Describes a differential-input instrumentation amplifier using LM102. 
and LM107 and variable gain version that also uses LM101A. 

National Linear Applications Handbook. Vol. I LB-2 (2 pg.) 
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i Amplifiers, Instrumentation (cent) 


1 “OP-10 Instrumentation Amplifier CMRR Versus 
Frequency Improvement” 

(OP-10) 

Discusses optimization of CMRR versus frequency response of a 
three op amp instrumentation amplifier. 

Precision Monolithics A8-2 (! pg.) 

2 "Application of the RCA CA3000 Integrated-Circuit DC 

niiipmici 

(CA3OO0) 

Describes circuit and application as modulated oscillator, crystal 
oscillator, iow-frequency mixer, cascaded RC-coupied feedback amp, 
narrow-band tuned amp, and Schmitt trigger. 

RCA I CAN-5030 (11 pg.) 

3 “The instrumentation Amp vs the Op Amp: 

Which, Where, and How to Use Them” 

Compares an op amp connected as a differential amp with an in- 
strumentation amp built from several general purpose op amps. 
Discusses how to put each one together, and when and where to 
use them. 

Teledyne Philbrick AN-29 (6 pg.) 


Amplifiers, Operational 


4 “An 1C Amplifier User’s Guide to Decoupling, Grounding, 
and Making Things Go Right for a Change” 

Contains considerable information on good grounding practices and 
t op amp oecoupiing. 

Ana : og Devices Application Note (8 pg.) 

5 AD513, AD516, iC FET Input Operational Amplifiers” 

'AD513. AD5I6' 

Describes the circuit anti operation Applications include compara- 
tor, precision clipper, curreni-to-voltage converter, and a timer. 
Analog Devices Technical Bulletin (4 pg.) 

! 6 "Applying the AD504 Precision IC Operational Amplifier” 

i 'AD50 4 - 

Describes this amplifier and otters notes on its noise, thermal and 
dynamic performance. Applications; instrumentation amplifier, stable 
j reference regulator, instrument input amplifier and high gain ac 
amplifier. 

Analog Devices Technical Bulletin (7 pg.) 

| 7 “High Speed Op Amps — How Fast is Fast?” 

S Comments on op-amp characteristics, including slew rate, settling 

I time, stability and phase margin, 

j Analog Devices Reprint !6 pg.) 

3 it) I lI input Operational Amplifiers 

(AD503, AD506) 

Describes these devices and their circuit characteristics. Applica- 
tions: tnangle and square wave generator, charge amplifier, track 
and hold amplifier, D.C. voltmeter, peak rectifier, bridge amplifier 
I and current-to voltage converters. 

Analog Devices Technical Bulletin 16 pg.) 

9 “Protect Op Amps from Overloads” 

Discusses protection from power-supply faults, keeping input volt- 
ages at safe levels, and limiting output currents. 

Burr-Brown AN-60 (3 pg.) 


Amplifier, Operations! (oont) 


10 “Combine Two Op Amps to Avoid the Speed Accuracy 
Compromise” 

(3521) 

Discusses interconnecting low drift and wideband op amps to form 
a composite op amp, 

Burr-Brown AN-64 (2 pg.) 

11 “Check Five Op Amp Specs in One Test” 

Describes a test circuit that generates signals providing measure- 
ments of open loop gain, offset voltage, input bias current, quiescent 
current, and output voltage swing. 

.Burr-Brown AN-65 (1 pg.) 

12 “Using Op Amos in Low Noise Applications” 

Discusses shot noise and noise from source resistances. 

Burr-Brown AN-68 (2 pg.) 

13 “Design of a Unique Precision Controlled Current Source” 

(3500) 

Diagrams a current source using an op amp and a complementary 
FET pair to form a current source with differential input and bipolar 
current output. 

Burr-Brown AN-74 (2 pg.) j 

j 

14 “Designing with Operational Amplifiers: 

Application Alternatives” 

Amplifier improvement techniques, signal analyzers, signal condi- 
tioners, absolute value circuits, signal generators, computing cir- 
cuits, data transmission circuits, as well as test and measurement 
circuits are discussed. Circuit designs and explanations of circuit 
operation are provided, 

Burr-Brown $21.25 (220 pg.) 

15 “Frequency Compensation Techniques for an Integrated 
Operational Amplifier” 

< m A702A) 

Presents design techniques for frequency compensation of ^A?02A 
which are applicable to other IC operational amplifiers. 

Fairchild Application Bulletin 117/2 (8 pg.) 

16 "The juA 739 — A Low-Noise Dual Operational Amplifier” 

(uA739f j 

Describes the circuit and operating characteristics. Covers d-c cir- I 
cuit performance, low-frequency analysis, power consumption, noise, | 
short-circuit protection, amplifier isolation, and compensation tech- j 
niques. 

Fairchild Application Note 175/1 (8 pg.) j 

17 “The fx A776, an Operational Amplifier with Programmable 
Gain, Bandwidth, Slew-Rate, and Power Dissipation” 

(fx A776) 

Describes methods for setting the master bias current, discusses 
amplifier frequency response as a function of this current. Discusses 
applications, including a 600 nanowatt amplifier, a low-cost sample 
and hold circuit, a current controlled oscillator, multiplexing, and | 
phase shifting. 

Fairchild Application Note 218 (5 pg.) 

I 

18 “A Low Drift, Low Noise Monolithic Operational Amplifier j 

for Low Level Signal Processing” I 

L.A725) 

Describes operation of mA 725, which offers low offset drifts, low 

innnt rnrrontc lr»w nnico norfnrroonno on/4 moechm nrtan Innn noin 

"T ***■ w w. t w<K«, .w*< nvivw pwi . vsi muiiUw, miiu hiu^iiv *vup £,»-*•' ». 

Shows how to minimize offset voltage drift with temperature in IC 
operational amplifiers and how to improve the common-mode re- 
jection. 

Fairchild Application Note 277 (10 pg.) 
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Amplifier, Operational (cont) 


1 “The ,aA715 — A Versatile High Speed Operational 
Amplifier” 

(p A715) 

Describes application as an image orthicon head amplifier, general 
purpose video amplifier, 40dB high input impedance amplifier, and 
high speed sample and hold circuit. 

Fairchild Application Note 265 (4 pg.) 

2 “Applications of the fj. A749 Dual Operational Amplifier” 

( m A749) 

Describes applications as a dual level comparator, positive or nega- 
tive peak detector, peak-to-peak detector, and as an offset null 
circuit. 

Fairchild Application Note 268 (2 pg.) 

3 “The f* A749 Dual Operational Amplifier” 

(/xA749) 

Discusses the circuit, input voltage range, latch-up, output voltage 
range, power dissipation, noise, separation, high frequency com- 
pensation, and output capability. 

Fairchild Application Note 269 (8 pg.) 

4 “Applications of the ^A741 Operational Amplifier” 

( m A741) 

Describes applications of this amplifier as a unity gain voltage 
follower, integrator, differentiator, voltage regulator reference ampli- 
fier, high voltage regulated power supply control element, clipping 
amplifier, and a comparator. 

Fairchild Application Note 289/ 1 (4 pg.) 

5 v “An Improved Sample and Hold Circuit Using the ^A740” 

( m A740) 

Basic discussion of acquisition and hold times. Description of cir- 
cuit using this op amp as the buffer amplifier. 

Fairchild Application Note 297 (3 pg.) 

6 “Applications of the y. A777” 

UA777) 

Discusses use of this operational amplifier as a pulse amplifier, 
Wein Bridge oscillator, variable gain differential amplifier, power 
amplifier. 

Fairchild Application Note 300 (3 pg.) 

7 “Operational Amplifiers as Inductors” 

(juA777) 

Includes derivation of equivalent circuit and necessary component 
values to obtain inductances from millihenries to kilohenries, using 
the /iA777 as an example. Describes application in voltage con- 
trolled sinewave oscillators and in bandpass and notch filters. 
Fairchild Application Note 321 (5 pg.) 

8 “Radiation Testing of Linear Microcircuits” 

See listing under (Linear) General (Fairchild) 

g “HA-909 Operational Amplifier” 

(HA-909, HA-911) 

Discusses applications as a unity gain breadboard op amp, servo 
preamplifier, high-Q bandpass filter, Wien bridge oscillator, and 
phase-delay filters. 

Harris Application Note 501 (2 pg.) 

10 “HA-909 Operational Amplifiers Performance Tailoring” 

(HA-909, HA-911) 

Discusses how to optimize HA-909's offset, power dissipation, band- 


Amplifier, Operational (cont) 


width, large signal bandwidth, slew rate, transient response, and 
stability with reactive loads. 

Harris Application Note 502 (3 pg.) 


11 “Automatic Phase Margin Testing” 

(HA-2600) 

How to test op amps using an HA-2600 comparator, the 8405A vector 
voltmeter and a sweep generator. , 

Harris Application Note 504 (2 pg.) 


12 “A High Impedance Hysteresis Circuit” 

(HA-2520, HA-2620) 

Describes HA-2520/ HA-2620 used as a hysteresis amplifier and 
covers output voltage limiting. 

Harris Application Note 505 (2 pg.) 


13 “Equivalent Input Noise Measurements on High Gain 
Monolithic Operational Amplifiers” 

(HA-709, HA-909, HA-2520, HA-2600) 

Broadband noise versus bandwidth measurements for HA-709, 909, 
2520, and 2600 op amps. 

Harris Application Note 506 (2 pg.) 


14 “A Simple Function Generator Using Operational 
Amplifiers” 

(HA-2600, HA-2510) 

Describes square and triangular waveform generator using HA-2600 
and HA-2510 op amps. 

Harris Application Note 507 (2 pg.) 


15 “Test Procedures for Operational Amplifiers” 

Circuit for measuring offset voltage, bias current, offset current, 
open loop voltage gain, common mode and power supply rejection 
ratios, output voltage/ current, power dissipation, and making 
continuity checks. 

Harris Application Note 508 (2 pg.) 


16 “A Simple Comparator Using the HA-2620” 

(HA-2620) 

Describes op amp comparator circuit capable of driving approxi- 
mately ten logic gates. 

Harris Application Note 509 (1 pg.) 


17 “A Simple Square-Triangle Waveform Generator” 

(HA-2510, HA-2600, HA-2620) 

Circuit for waveform generator using three op amps. 
Harris Application Note 510 (2 pg.) 


18 “The HA-2400 PRAM Four Channel Operational Amplifier” 

(HA-2400, HA-2405) 

This is a programmable input stage, operational amplifier. This note 
describes its applications including an analog multiplexer with 
buffered input and output, an inverting or non inverting amplifier 
with a programmable gain, a sine wave oscillator with program- 
mable frequency, and a track and hold/ sample and hold circuit. 
Harris Application Note 514 (8 pg.) 
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Amplifier, Operational (cont) 


1 “Operational Amplifier Stability: Input Capacitance 
Considerations” 

(HA-2600, HA-2605) 

Discusses overcoming stray capacitance in op amps, such as the 
HA-2600. 

Harris Application Note 515 (2 pg.) 

■ 2 “The HA-2530/2535 Wideband High Slew Inverting 
Amplifier” 

(HA-2530, HA-2535) 

Briefly discusses interna! circuit. Shows how closed-loop frequency 
response can be predicted. Describes application as a fast settling 
coaxial driver, a 10 MHz coaxial line driver, a wide range signal 
separator, a high frequency triangular wave generator, and a cur- 
rent-to-voltage converter. 

Harns Application Note 516 (11 pg.) 


Amplifier, Operational (cont) 


' 9 “The MCI 535 Monolithic Dual Operational Amplifier” 

(MCI 435. MCI 535) 

Gives complete ac and dc circuit analysis and discusses electrical 
characteristics. Discusses applications in a differential input-dif- 
ferential output circuit configuration, and as a signal envelope 
detector. Describes an input compensation scheme for fast slew rate. 
Motorola A-41 1 (9 pg.) 


10 “The MC1539 Operational Amplifier and its Applications” 

(MC1439, MC1539) 

Discusses dc and ac operation and the performance of this ampli- 
fier. Describes a high frequency feed-forward scheme and applica- 
tion as a comparator, voltage follower, differentia! amplifier, and 
a summing amplifier. 

Motorola AN-439 (22 pg.) 



“Applications of a Monolithic Sampie-and-Hold/Gated 
Operational Amplifier” 

(HA-2420, HA-2425) 

Describes HA-2420/2425 circuit. Applications include various track- 
and-hold/ sample-and-hold configurations, an A/D converter, a de- v 
multiplexer, an integrated-hold-reset amplifier, a gated operational] 
amplifier, and a peak detector with reset. 

Harris Application Note 517 (8 pg.) 


“The HA-2900 Monolithic Chopper Stabilized Amplifier” 

(HA-2900) I 

Discusses offset voltage and current drift and chopper stabilization, j 
then describes the circuit. Applications include a high impedance I 
differential instrumentation amplifier, use as an integrator, and | 

seven! wide bandwidth configurations. 

Harris Application Note 518 S8 pg.) 


‘ Operational Amplifier Noise Prediction” 

Provides a noise mode!, a procedure for computing output noise, > 
and spot noise curves for many Harris amplifiers. 

Harris Semiconductor AN-519 (10 pg ) 


“The 3007 — A High Performance FET-fnput Operational j 
Amplifier” 

(8007) i 


Circuit description, applications 
cei! amplifier peak detector. 


as log and antiiog amplifiers, photo- 


pedance buffer, and Wien Bridge oscillator. 
Intersil Application Bulletin A005 (6 pg.) 


11 “A Simple Technique for Extending Op Amp Power 
Bandwidth” 

(MCI 433, MCI 533) 

Describes a method of reducing loop gain and using only as much 
compensation as needed to increase the power bandwidth. Cites the 
MC1533G as an example. 

Motorola AN-459 (3 pg.) 


12 "Using Transient Response to Determine Operational 
Amplifier Stability” 

(MCI 439, MCI 539) 

Describes a technique for evaluating Ihe stability of any feedback 

amplifier configuration by analyzing its response to a step-function 
input Includes a theoretical analysis and an example using the 
MCI 539 operational amplifier. 

Motoroia AN-460 (9 pg.) 


13 The MC1556 Operational Amplifier and its Applications" 

(MC 1 456, MCI 556) 

Gives characteristics and describes operation. Discusses applica- 
tion as a voltage follower, high impedance bridge amplifier, and a 
logarithmic amplifier. 

Motorola AN-522 (8 pg.) 


14 “Analysis and Design of the Op/Amp Current Source” 

Develops expressions for the transfer function and output impedance 
of voltage contiOiied op snip cufftmi source using doth soosi snes 
non-idea! models. Discusses effects of parameter and temperature 
variations on performance. 

Motorola AN-587 (7 pg.) 


7 “The 8043 — A Low Cost Dual FET-Input Operational 

Amplifier * i 

(8043) 

Summary of circuit characteristics. Applications as automatic offset j 
suppression circuit, staircase generation, sample and hold circuit, 
and instrumentation amplifier 
Intersil application Bulletin A008 (6 pg.) 

8 “Singh? Power Supply Operation of !C Operational 
Amplifiers” 

(MCI 430, MC1431, MC1433, MC1530, MC153i, MC1533, MC1709, 
MCI 7090 

Describes a split zener biasing technique that permits the use o t ' 
these operational amplifiers from a single power supply. Discusses 
general circuit as well as specific ac and dc device considerations to 
minimize operating and design problems. 

Motorola AN-403 (3 pg.) 


15 “Drift Compensation Techniques for integrated DC 
Amplifiers” 

On amp bias current and offset voltage compensation are discussed. 
Current compensation techniques for high impedance levels arid 
rnfitfiQds to achieve chopper-stabilized drift performance at low 
impedance levels are covered 

National Linear Applications Handbook, Vo!. !, AN-3 (4 pg.) 

16 “Monolithic Operational Amplifiers — The Universal 
Linear Component” 

(LM 101, LM 102) 

Applications of the LM101 and, in some cases, the LM102, include 
free-running multivibrator, level shifting amplifier, voltage com- 
parator, servo preamplifier, and computing circuits. Frequency 
compensation techniques are discussed in detail. 

National Linear Applications Handbook, Vo!. !, AN-4 (10 pg,} 
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Amplifier, Operational (cont) 


1 “Low Power Operational LH0001 Amplifier” 

(LH0001) 

Operation of circuit offering 0.2 mv typical offset voltage at 25 °C 
and quiescent supply currents in 100 ,uA range. 

National Linear Applications Handbook, Vol. I, An-10 (4 pg.) 

2 “Noise Specs Confusing?” 

Explanation of terms and factors contributing to noise, calculation 
of noise figure and signal to noise ratio. Gives points on selecting 
low noise amplifiers. 

National AN-104 (8 pg.) 

3 “An Applications Guide for Operational Amplifiers” 

(LH 101, LH201, LM101, LM201, LM301) 

Discusses application of operational amplifiers, grouping them in j 
five categories: simple amplifiers, operational circuits, transducer | 
amplifiers, wave shapers and generators, and power supplies. 

National AN-20 (12 pg.) 

4 “A Simplified Test Set for Operational Amplifier 
Characterization” 

(LM101, LM201, LM301, LM709) | 

Gives a functional description of set that allows quantitative 
characterization of the dc operational amplifier parameters for the 
LM101 and LM709. Discusses the circuit, includes construction j 
information, and gives a layout for the tester circuit boards. 

National AN-24 (12 pg.) j 

5 “1C Op Amp Beats FETs on Input Current” 

(LM108, LM208, LM308) 1 

Describes LM108 operation and performance. Applications: sample j 

and hold circuit, integrator, sine wave oscillator, capacitance multi- | 
plier, instrumentation amplifier, logarithmic converter, transducer 
amplifier, current source and voltage comparator. Discusses PC I 
board construction. 

National Linear Applications Handbook, Vol. I, AN-29 (20 pg.) 

j 

6 “Logarithmic Converters” 

(LM101A, LM102, LM108) 

Describes log generators, anti-log generators, cube generators, and 
multiplier/dividers, using the LM101A and LM108 op amps. 

National Linear Applications Handbook, Vol. I, AN-30 (4 pg.) 

7 “Op Amp Circuit Collection” 

(LM101A, LM102, LM107, LM108) 

Gives schematics only for some 90 cireuits using one or more of 
the following operational amplifiers: LM101A, LM102, LM107, 
LM108. Includes basic, signal generation and signal processing 
circuits. . 

National Linear Applications Handbook, Vol. I, AN-31 (20 pg.) 

8 “New Design Techniques for FET Op Amps” 

(LH0022, LH0022C, LH0042C, LH0052, LH0052C) 

Gives parameters for LH0022, LH0042 and LH0052 operational am- 
plifiers. Discusses rationale for FETs in these devices, describes 
the circuits. Describes application as voltage followers, integrators, 
sample/hold amplifiers, comparators, instrumentation and charge 
amplifiers. 

National Linear Applications Handbook, Vol. I, AN-63 (12 pg.) 

g “Micropower Circuits Using the LM4250 Programmable 
Op Amp" 

(LM4250, LM4250C) 

Describes LM4250 circuit and bias current setting procedure. Appli- 
cations: 500 nano-watt amplifier, micro-power comparator meter 
amplifier, pulse generator, instrumentation amplifier and a 5v 
regulator for CMOS logic circuits. 

National AN-71 (8 pg.) 


Amplifier, Operational (cont) 


10 “The LM3900 — A New Current-Differencing Quad of 
dtlnput Amplifiers" 

(LM3900) 

Describes Norton “current mirror" circuit. Emphasizes the ampli- 
fiers’ .application in circuits for single power supply systems. Dis- 
cusses use in ac and dc amplifiers, voltage regulators, RC active 
filters, waveform generators, phase locked loops, and voltage con- 
trolled oscillators. 

Also covers designing digital and switching circuits, and special 
applications, including tachometers, squaring amplifiers, positive 
fedback oscillators, line operated audio amplifiers, and power 
circuits. 

National AN-72 (39 pg.) 


11 “Applications for a High Speed FET Input Op Amp” 

(LH0062, LH0062C) 

Describes circuit, performance, compensation techniques for LH0062. 
Discusses applications in high speed sample and hold circuit, high 
speed peak detector, programmable integrator, and wide band ac 
voltmeter. Covers heat sinking, guarding, and bootstrapping. 
National AN-75 (4 pg.) 


12 “Use the LM158/LM358 Dual, Single Supply Op Amp” 

(LM158, LM258, LM358) 

Proposes using this dual op amp with a single supply in place of 
the MC1458/MC1558 with a split supply. 

National AN-116 (4 pg.) 


13 “LM143 Monolithic High Voltage Operational Amplifier 
Applications” 

(LM143, LM243, LM343) 

Describes circuit. High voltage applications-. 130v p-p drive, ±34 
CMV instrumentation amplifier, high compliance current source. 
Current boosted applications: 100 ma, 1 amp, high compliance. 
90 W audio amplifier. High voltage power supplies. Also application 
tips. 

National AN-127 (12 pg.)- 


14 “A Linear Multiple Gain-Controlled Amplifier” 

Discusses gain control with FETs in the feedback path of an opera- 
tional amplifier. Considers remote or multichannel gain control, 
volume expansion, and volume compression/ limiting as possible 
applications. 

National AN-129 (8 pg.) 


15 “A Linear Multiple Gain Controlled Amplifier” 

Portrays a linear control function with over three decades of gain 
achieved with a FET in the feedback path of a non-inverting ampli- 
fier. Gain control with FETs, distortion, bandwidth, and the con- 
trol time constant are other subjects touched upon. 

National FET Databook '8 pg.) 


16 “Binary/BCD Gain Programmed Amplifiers" 

Illustrates construction of a gain programmed amplifier using an 
FET quad current mode switch, 4 binary weighted resistors, and an 
op amp. 

National FET Databook (3 pg.) 

17 “The Monolithic Op Amp: A Tutorial Study” 

Detailed paper on the design of 1C operational amplifiers. 

National Linear Applications Handbook, Vol. II (18 pg.) 
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Amplifier, Operational (cont) 


1 “Feedforward Compensation Speeds Op Amp” 

(LM101A. LM201A, LM301A) 

Compares standard freque -v compensation with -feedforward fre- 
quency compensation of L i A. Charts open loop response for both 
compensation networks. Shows fast integrator circuit. 

National Linear Applications Handbook. Voi. I, LB-2 (2 pg.) 

2 “Fast Compensation Extends Power Bandwidth” 

(LM101A, LM201A, LM301A) 

Describes frequency compensation technique that extends power 
bandwidth of l. M 1 0 1 A for non-inverting gains of unity to ten and also 
reduces gain error at moderate frequencies. 

. National Linear Applications Handbook, Vol. I, LB-4 (2 pg.) 

3 “Precision AC/DC Converters” 

' (LMiOlA, LM201A, LM3Q1A) 

Describes the use of the LM101A in a circuit for eliminating diode 
threshold potential, use as a precision clamp, as a fast half wave 
rectifier, and precision AC to DC converter, 

National Linear Applications Handbook, Vol. 1, LB-8 (2 pg.) 

4 “Universal Balancing Techniques” 

Describes offset voltage adjustment: for inverting amplifiers using 
less than 10 K source resistance or using any type of feedback 
element, for non-in.verfing amplifiers, for voltage followers, and for 
differential amplifiers. 

National Linear Applications Handbook, Vol. I, LB-9 (2 pg.) 

5 “Speed Up the LM108 with Feedforward Compensation” 

aM 108, LM208, LM3Q8) 

Describes simple feedforward network for use with LM108 to 
achieve a factor of five improvement in speed. 

National Linear Applications Handbook. Voi. I. LB-14 (2 pg.) 

6 “Easily Tuned Sine Wave Oscillators” 

(LMiOiA. LMlil. Liv'iiuiA. LM2il. LM301A. LM3il) 

Describes a circuit using the LM101A and LM 111 that provides 
both a sine 3nd square wave output for freauenc.es fc below 20 Hr 
to above 20 KHz. Also describes low distortion sine wave oscillator 
usmg two LM 1 0 1 As. 

National Linear Applications Handbook, Vol. i. LB-16 (2 pg.) 

7 " LMn8 Op Amp Slews 70 V/uS" 

I (LM IIS LM?!8 LM318) 

Describes this operational amplifier with 15 MHz bandwidth. Covers 
a compensation scheme to approximately double bandwidth and 
slew rate, and one for minimum setting time. 

National Linear Applications Handbook, Voi. i, LB-17 (2 pg.) 

8 "Predicting Op Amp Slew Rate Limited Response” 

Discusses slew rate limiting and gives curves for sine wave and 
step voltage response. 

National Linear Applications Handbook. Vol. I. LB-19 (2 pg.' 

3 “Low Drift Amplifiers" 

{LM 121. LM725, LM741. LM30S) 

. DiSCUSS&S problems Causing drift in amplifiers and recommends 
solutions, includes discussion of therms! and electrical shielding, 
resistor choice, circuit layout, and offset balancing. 

National Linear Application Handbook, Vo!, il, LB-22 (2 pg.) 

10 ■ “True RMS Detector” 

Describes circuit using operational amplifiers that provide dc output 
equal to rms value of input with 2% accuracy for a 20 V P input 
signal from 50 Hz to 100 kHz. 

National Linear Applications Handbook. Voi. II. S.8-25 12 pg.) 


4 Amplifier, Operational (cont) 


11 “Low Current Ammeter” 

(LM216A! 

Depicts construction of an ammeter using the LM216A op amp. 
National LB-37 (2 pg.) 

12 “Specifying Selected Op Amps and Comparators” 

See listing under (Linear) Comparators (National) 

13 “1C Preamp Chaiienges Choppers On Drift” 

See listing under (Linear) Pre-amplifiers (National) 

14 “Digital Nulling of OP-05 and SSS725” 

(DAC-08, OP-05, SSS725) 

Shows digitally controlled offset nulling achieved by unbalancing 
the first stage collector currents of the op amp with a D/A. j 
Precision Monolithics A8-3 (1 pg.) 

15 "Simple Precision Millivolt Reference Uses No Zeners” j 

(OP-05) " j 

Describes —3.5 mv to 3.5 mv reference built, with instrumentation I 
op amp and a potentiometer. | 

Precision Monolithics AN-10 (1 pg.) 

I 

16 “The OP-07 Ultra-Low Offset Voltage Op Amp — A Bipolar j 

Od Amp that Challenges Choppers, Eliminates Nulling” 

(OP-07) 

Describes circuit design, compares performance to other devices. 
Covers application in a voltage reference, a high accuracy buffer, 
a 0; A test system, a composite summing amplifier, an absolute 
value circuit, an analog computer building block, and as a thermo- 
couple amplifier. 

Precision Monolithics AN-13 02 pg.) 

17 "Minimization of Noise in Operational Amplifier 

Applications” | 

(0P-07) 

Describes internal and external sources of noise. Helps to locate i 
noise sources by frequency. Gives examples of noise calculation j 
using the OP 07 as an example. i 

Precision Monolithics AN-15 (11 pg.) 

18 ‘ The OP-17, OP-16, OP- 15 as Output Amplifiers for 

High Speed D/A Converters” i 

(DAC-08.’ DAC-20. DAC-76, 0P-15, OP-16, OP-17) 

Illustrates design of high speed, voltage output D/A converters 1 
using these devices Circuit diagrams for high speed, low drift, j 
and low power applications are provided. 

Precision Monolithics AN-24 (3 pg.) 

19 "Applications of the RCA CA3048 Integrated Circuit 

Amplifier Array” 

(CA3048; 

Discusses operating parameters for this 4-ampiifier array and covers j 
applications, including Hartley and Coipitts oscillators, an astabie j 
multivibrator, tour-channel linear mix. and a gain-controlled am- | 
plifier. | 

RCA i CAN-4072 (8 pg.) j 

i 20 “Application of the RCA CA3008 and CA3Q1D j 

integraied-Circuii Operational Amplifiers” 

| (CA3008, CA3010) | 

, Describes operating characteristics of two op amps and their appii- j 

cation in video amplifiers, frequency-shaping amplifiers, compara- 1 
tors, integrators, differentiators, scaling adders. Also covers the j 
addition of a power output stage and/or input emitter followers, 
i RCA ! CAN 5015 (15 oe ) i 
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Amplifier, Operational (cont) 


1 “Application of the RCA CA3015 and CA3016 
Integrated-Circuit Operational Amplifiers” 

(CA3015, CA3016) 

Describes operating characteristics at ±12 v. Applications covered 
are: 50-dB amplifier; twin-T bandpass amplifier, 20-dB, 10 MHz band- 
pass amplifier; and voltage follower. 

RCA I CAN-52 13 (6 pg.) 


2 “Application of RCA CA3033 and CA3033A High 

Performance Integrated-Circuit Operational Amplifiers” 

(CA3033, CA3033A) 

Describes the basic circuit and operation. Covers application as a 
250 mw, power amplifier and shows use in a DVM as a multivibrator, 
staircase generator, and comparator. 

RCA ICAN-5641 (8 pg.) 


3 “Applications of the CA3080 and CA3080A High- 

Performance Operational Transconductance Amplifiers” 

(CA3090, CA3080A) 

This device has an additional control terminal for flexibility. Circuit , 
operation is discussed. Applications covered: communications and 
industrial systems, modulators, multiplexers, sample and hold cir- 
cuits, gain control circuits, and micropower comparators. Appendix 
discusses current mirrors. 

RCA ICAN-6668 (16 pg.) 


4 “Measurement of Burst (Popcorn) Noise in Linear 
Integrated Circuits” 

Discusses “pass-fail” criteria and describes a test set up for 
measuring burst noise. The setup includes a high gain amplifier- 
filter, a bipolar comparator, and a counter-latch-timer control circuit, 
RCA ICAN ^732 (8 pg.) 

5 “L144 Programmable Micro-Power Triple Op Amp” 

(LI 44) 

Describes device function, elements of programming, effects of slew 
rate limiting. Applications discussed include instrumentation am- 
plifier, tone detectors, triple-amplifier active filters, and a micro- 
power double-ended limit detector. 

Siliconix AN73-6 (6 pg.) 


6 “Operational Amplifier Parameter Definition and 
Measurement Guide” 

Defines parameters and means of measuring them. 
Teledyne Philbrick AN-23 (8 pg.) 


7 “Logarithmic Amplifiers and Operators Parameter 
Definition and Measurement” 

Defines and explains logarithmic amplifier parameters. 
Teledyne Philbrick AN-27 (3 pg.) 


8 “The Instrumentation Amp vs the Op Amp: 

Which, Where, and How to Use Them” 

See listing under (Linear) Amplifiers, Instrumentation (Teledyne 
Philbrick) 


9 "Designing with TL080 BIFET Op Amps” 

(TL080, TL081, TL082, TL083, TL084) 

Presents data sheet information, performance characteristics, and 
various applications including an 1C preamplifier, a positive feed- 
back bandpass filter, and a quadrature oscillator. 

Texas Instruments CA-193 (11 pg.) 


Amplifiers, Power 


10 "Power D/A Converters Using the IH8510” 

See listing under (Linear) Converters (Intersil) 

11 “The MCI 554 One-Watt Monolithic Integrated Circuit 
Power Amplifier” 

(MCI 554) 

Describes the circuit, including dc characteristics, frequency re- 
sponse, and distortion. Shows how to calculate package power dis- 
sipation using the curves on the data sheet. Describes application, 
as one watt non-inverting, inverting, pulse power, and three-watt 
differential output amplifiers. 

Motorola AN-401 (7 pg.) 

12 “Audio Handbook” 

See listing under (Linear) Consumer, Audio (National) 

13 “LM380 Power Audio Amplifier” 

See listing under (Linear) Consumer, Audio (National) 

14 “LM377, LM378, LM379 Dual Two, Four, and Six Watt 
Power Amplifiers” 

(LM377, LM378, LM379) 

Discusses operation, choice and use of these circuits in audio 
applications. Covers distortion and heat dissipation. Also covers 
use in a bridge configuration, plus use as a Wein bridge power 
oscillator, motor drive, power comparator, relay and lamp driver. 
National AN-125 (11 pg.) 

15 “Application of the RCA CA3020 and CA3020A Integrated 
Circuit Multi-Purpose, Wide-Band Power Amplifiers” 

(CA3020, CA3020A) 

Circuit description and operation. Both circuits operate from single 
supply voltage as low as +3 v, offer voltage gains over 60 dB with 
a 3 dB bandwidth of 8 MHz. Discussion of audio, broadband and | 
video amplifier, video line driver, motor controller and servo amp 
applications. 

RCA ICAN-5766 (8 pg.) 

16 “TBA820 Two-Watt Monolithic Audio Amplifier” 

(TBA820) 

Lists main electrical characteristics of device and presents typical 
applications. 

SGS-ATES Technical Note 114 (11 pg.) 

17 “TCA940 Fully Protected Audio Amplifier” 

(TCA940) 

Presents temperature and output short circuit protection features 
of the device along with a description of its performance. Illus- 
trates use of the device in a stereo amplifier and an equalized 
amplifier for magnetic pickups. 

SGS-ATES Technical Note 119 (15 pg.) 

18 “TBA810S/AS Thermally Protected Power Amplifier" 
(TBA810) 

Description of the device followed by discussion of its performance. 
Also shows examples of use in tone control, TV, radio and tape 
playback channel applications. 

SGS-ATES Technical Note 120 (16 pg.) 

19 “TCA830S-Thermally Protected Audio Power Amplifier” 

(TCA830S) 

Briefly describes how the device functions followed by an examina- 
tion of performance under different supply and load conditions. 
Portable AM/FM receiver, intercom, and magnetic tape player cir- 
cuits are shown. 

SGS-ATES Technical Note 126 (15 pg.) 
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Amplifiers, Power (cont) 


1 “TDA2020/TDA2010 Hi-Fi Monolithic Amplifiers” 

(TDA2020, TDA2010} 

Describes these power amplifiers and how to apply them. 
SGS-ATES Technical Note 130 (12 pg.) 


Amplifiers, RF (cont) 


11 


Amplifiers, RF 


10 


“An Integrated Circuit AGC IF Amplifier” 

(juA757) 

Describes circuit and performance of m A 757, which is recommended 
for applications in military and industrial equipment, also speech 
compressor amplifiers. 

Fairchild Application Note 204 (4 pg.) 


“A High Gain Integrated Circuit RF-IF Amplifier with 
Wide Range AGC” 

(MC1590G) 

Describes operation and Y parameters of the MC1590G. Applications 
include mixer plus IF, video, single and two-stage RF amplifiers. 
Motorola AN-513 (10 pg.) ^ 


“A Two-Stage IkW Solid-State Linear Amplifier” 

Discusses the design of 50W and 300W linear amplifiers for the 1.6 
to 30 MHz frequency band. 

Motorola AN-758 (16 pg.) 

"Linear Amplifiers for Mobile Operation” 

Discusses the design of a portable amplifier suitable for amateur 
radio aMications. 

Motorola AN-762 (8 pg.) 


“A Compiete Monoiiihic AM/FM/3SB iF Strip” 

See listing under (Linear) Consumer. AM/ FM (National) 


“Applications of the LM173/LM273/LM373” 

(LM173, LM273, LM373) 

Discusses FM, AM, and SSB operation of this multi-mode IF amph- 
fier/detsctor. 

National Linear Applications Handbook, Voi. i. LB-13 (2 pg.) 


“Tuned Circuit Design Using Monolithic RF/IF Amplifiers” i 

(LM171, LM703) 

Discusses operating parameters for the LM171 and LM703 in emitter- j 
coupled and cascode configurations. Brief description of 10.7 MHz j 
emitter-coupled stage and 100 MHz cascode amplifier. 

National Linear Applications Handbook, Vol. I, AN-6 (6 pg.) 


“Logarithmic IF Strips Using Monolithic Integrated 
Circuits” 

(SL521S 

Describes operation of this log amplifier in successive detection 
type IF strips with center frequencies from 10 to 100 MHz. Covers 

kji uuuuu uu uhu nunon uciiiu uiuuito ui»u ucount/CJ mi u<;uih d \j\j 

MHz wide-range logarithmic amplifier. 

Plessey Semiconductor Technicai Communication (3 pg.) 

“Logging IF Strip” 

(SL1521) 

Describes a logging IF strip using Plessey SC's. 

Plessey Semiconductor (2 pg.) 


12 


13 


14 


15 


Amplifiers, Sense 


16 


17 


“Application of the RCA CA3GG4, CA3005, and CA30G6 
Integrated-Circuit RF Amplifiers” 

(CA3004, CA3005, CA3006) 

Discusses operating modes, Y parameters, noise performance, video 
amp capabilities, gain control, cross modulation and modulation 
distortion. Covers application as single-ended RF amplifier, tuned 
IF amplifier, mixer, suppressed-carrier modulator and product de- 
tector. 


“Application of the RCA CA3GG2 iniegraied-Circuii iF 
Amplifier” 

(CA3002) 

Describes circuit, operating modes, characteristics, and applica- 
tion as an envelope detector, product detector, and a Schmitt 
trigger. 

RCA ICAN-5036 !9 pg.) 


“Application of the RCA CA3Q28A and CA3028B 
Integrated-Circuit RF Amplifiers in the HF and VHF 
Ranges” 

(CA3028A, CA3028B) - 

Describes circuits and operating modes. Covers use as an RF amp, 
autodyne converter, IF amp, and limiter. 

RCA ICAN-5337 (10 pg.) 


“Application of the RCA CA3021, CA3022, and CA3023 
Integrated-Circuit Wideband Amplifiers” 

(CA3021, CA3022, CA3023) 

Describes circuit and operating characteristics. Covers video, 10 
MHz IF, 455 KHz IF, 28 MHz two-stage limiter, and 500 kHz limiting 
amplifier applications. 

RCA i CAN-5338 (12 pg.) 


“Principal Features and Applications of the RCA CA3040 
Integrated-Circuit Wideband Amplifier” 

(CA3040) 

Discusses bias modes, characteristics and ratings, stability, mount- 
ing, connections, and typical wideband amplifier circuits. 

RCA iCAN-5977 (11 pg.) 


18 


“Semiconductors for Plated-Wire Memories” 

See listing under (Digital) Interface (Motorola) 


“An integrated Sense Amplifier for Core Memories" 

(MCI 440, MCI 540) 

Discusses core memories and design considerations for a sense 
amplifier: Establishes performance and environment specs for am- 
plifier design, analyzes design of MCI 540, and discusses measured 
performance. 

MatomU AN.O/mA n no ) 


“The MC1541, A Gated Duai-Channel Sense Amplifier for 
Core Memories” 

(MC1441, MCI 541) 

Discusses circuit operation, design considerations, interface prob- 
lems, and applications. 

Motorola AN-474 (10 pg.) 
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Amplifiers, Video 


1 “A Wide Band Monolithic Video Amplifier” 

(MC1552G, MC1553G) 

Describes basic operation of the MC1552G and MC1553G, and the 
characteristics obtained as a function of the devices’ operating 
modes. Applications: pulse amplifier, summing/ scaling amplifier, 
oscillator, and tuned amplifier. 

Motorola AN-404 (13 pg.) 

2 “Using the MC1545, A Monolithic Gated Video Amplifier” I 

(MC1445, MC1545) j 

Describes ac and dc operations and discusses applications as a j 
video switch, amplitude modulator, balanced modulator, pulse am- j 
plifier, frequency shift keyer and wideband differential amplifier. 
Motorola AN-475 (7 pg.) 

3 “Gated Video Amplifier Applications — The MCI 545” 

(MC1445, MCI 545) 

Reviews basic operation and discusses applications, including sev- 
eral modulators, gated multivibrators, gated oscillators and FSK 
systems. Also discusses AGC, single supply operations, and tempera- 
ture compensation of the active gate. 

Motorola AN-491 (15 pg.) 

4 “Television Video IF Amplifier Using Integrated Circuits” 

See listing under (Linear) Consumer, TV (Motorola) 

5 “Application of the RCA CA3001 Integrated-Circuit Video 
Amplifier” 

(CA3001) 

Describes circuit and operating characteristics. Covers cascaded 
stages and use as a Schmitt trigger. 

RCA IICAN-5038 (9 pg.) 

6 “The SG1401 Video Amplifier” 

(SP1401) 

Discussion of fixed and variable gain. The high frequency stability 
is discussed to aid in optimizing the various configurations for this 
device. 

Silicon General Linear 1C Product Guide (2 pg.) 


Arrays 


7 “Using the SL362C Low Noise Transistor Pair” 

(SL362) 

Provides general data on noise performance plus application in DC 
to 200 MHz amplifier. 

Plessey Semiconductor Technical Communication (4 pg.) 

8 “Application of the RCA CA3018 Integrated Circuit 
Transistor Array” 

(CA3018) 

Array of two isolated silicon epitaxial transistors plus two transis- 
tors with emitter-base common connections, suited for closely 
matched device requirements or interconnections with non-integra- 
ble components. Applications covered include IF-RF, video, age, 
audio and dc amplifiers. 

RCA ICAN-5296 (5 pg.) 

9 “Application of the RCA CA3019 Integrated-Circuit Diode 
Array” 

(CA3019) 

Describes circuit configuration, operating characteristics and ap- 


Arrays (cont) 


plications, including balanced modulator, high-speed gates, balanced 
mixer, and a ring modulator. 

RCA ICAN-5299 (6 pg.) 

10 “Designing with an 1C Transistor Array Containing 
Matched Super-Beta Transistors” 

(CA3095) 

Describes CA3095 1C array. Applications: low frequency amplifier, 
low noise video amplifier, long-delay monostable multivibrator, low- 
input-bias current comparator, analog timer for long delays, high 
input impedance dc-voltmeter circuit, and tape-head preamplifier. 
RCA I CAN-6222 (9 pg.) 

11 “Monolithic Darlington Arrays Reduce Interface Cost and 
Complexity” 

(ULN-2001A, ULN-2002A, ULN-2003A) 

Discusses packaging and heat dissipation of these 50v, 100-350 ma 
units. Covers parallel operation, input currents and control of up 
to 125 watts. 

Sprague Electric Microcircuit Application Report MAR 75-2 (8 pg.) 

12 “Series ULN-2000A Darlington Transistor 
Arrays-Description and Application” 

(ULN-2001A, ULN-2002A, ULN-2003A ULN-2004A) 

Describes circuit capabilities and its use as an interface. 

Sprague (7 pg.) 


Communications 


See also (Digital) Data Transmission 

13 “HC-55516/32 CVSD Concept and Operations” 

(HC55516, HC55532) 

Outlines Continuously Variable Slope Delta Modulation and compares 
it to pulse code modulation. 

Harris Application Note 522 (5 pg.) 

14 “Communication System Transmission Losses” 

Derives equations for computing insertion losses for components in 
a communication system. Gives computer generated tables, series 
resistance and reactance plus parallel resistance and reactance 
for various system impedances. 

Motorola AN-710 (5 pg.) 

15 “A Unique Monolithic AGC/Squelch Amplifier” 

(LM170, LM270, LM370) 

Describes operation of LM170. Applications: age circuits with peak 
or with transistor detectors, squelch preamplifier with hysteresis, 
voice-operated-relay controls, Wein bridge oscillators, decade 
tunable oscillators, and a modulated 455 kHz signal generator.. 
National AN-51 (12 pg.) 

16 “SL600 Series — Integrated Circuits for Radio 
Communications” 

(SL600 Series) 

Describes circuits and applications for the following: RF/IF ampli- 
fiers; limiting. RF amplifier/detector; AGC generators; AF amplifier, 
V0GAD side tone amplifier, AM detector, AGC amplifier and SSB 
demodulator; multimode detector; microphone/ headphone amplifier; 
double balanced modulators; and a square log device. Describes 
synchrodyne, superhet, SSB and multimode receivers; SSB and AM 
transmitters; SSB transceiver, a multi/mode transceiver and a 
Morse keyer. 

Plessey Semiconductor Applications Manual (92 pg.) 
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Communications (cont) 


“CRC8030 Telephone DTMF Receiver” 

(CRC8030) 

Discusses dual-tone multi-frequency signaling. Includes specifica- 
tions, test data, and interface capabilities. 

Rockwell Application Note (26 pg.) 

‘ The CRC8030 Dual Tone Multi-Frequency Receiver” 
(CRC8030) 

Discusses various approaches to DTMF receiver design and DTMF 
signaling. Includes a chart of receiver specifications and a descrip- 
tion of the device 
Rockwell ill pg.) 

“Applications of CMOS integrated Circuits in 
Communications Equipment” 

See listing under (Digital) CMOS. (Solid State Scientific) 

“Modems” 

See listings under (Digital) Data Transmission 


Comparators (qont) 


12 


Comparators 


5 “AM685/AM686/AM687 Designing with High Speed 

Comparators” 

(685, 686, 687) 

Gives a mathematical analysis of circuit operation. Discusses use as 
a pulse detector, precision monostable and applications requiring 
hysteresis. 

Advanced Micro Devices Application Note (10 pg.) 

"A New High Speed Comparator, the AM685" 

(685) 

Describes the circuit design, technology and performance of the 
685. Discusses use in a fast A/D. 

Advanced Micro Devices Application Note (9 pg.) 

7 “Varying Comparator Hysteresis without Shifting Initial 
Trip Point” 

Describes adding a positive feedback circuit to introduce precise 
variable hysteresis into the usual comparator switching action. 

Rue- Dr^„,r, AM CO M n fi ) 

uurr-D.own An - dz u pg./ 

8 “The uA76G — A High Speed Monolithic Voltage 
Comparator” 

ifiklBO) 

Gives a functional description and cites typical performance charac- 
teristics. Discusses applications, including level detectors and line 
receivers, zero crossing detectors, high speed A/D converters, pulse 

width modulators, and fast peak detectors. 

Fairchild Application Note 311 (8 pg.) 

9 “Tb?e ,uA750 Dual Comparator Subsystem” 

(aiA750> 

Discusses the circuit, design considerations and applications, includ- 
ing use in a combined heater/air conditioner control, a malfunction 
indicator, an analog status indicator and display, and a minimum 
u'equtiuuy utsi^ciur. 

Fairchild Application Note 315 (7 pg.) 

"I Q “OgHiafiftii Testing of Linssr Mrcroc’ y cul^s ,! 

Includes the 702. See listing under (Linear) General. (Fairchild) 

11 “A Simple Comparator Using the HA2620" 

See listing undei (Linear) Amplifiers. Operational (Harris) 


13 


14 


15 


18 


17 


18 


“A High Speed Dual Differential Comparator — 
the MC1514” 

(MC1414, MCI 5 14) 

Describes circuit operation and applications, including level and 
limit detectors, multivibrators, line receivers, sense amplifiers, zero 
crossing pulse generator and a peak voltage detector. 

Motorola AN-547 (13 pg.) 

“Precision IC Comparator Runs from 5V Logic Supply” 

(LM 111, LM211, LM311) 

Describes the LM111 circuit. Applications; photodiode level detector, 
zero crossing detectors, digital interface circuits, multivibrators, 
oscillators, and a frequency doubler. Includes application hints. 
National Linear Applications Handbook, Vol. I, AN-41 (6 pg,) 

“LM139/LM233/LM339 — A Quad of independently 
Functioning Comparators” 

(LM139, LM239, LM339) 

Describes LM139 circuit, Applications: comparators with hysteresis, 
limit comparators with lamp drivers, zero crossing detectors, oscil- 
lators, MOS clock drivers, wide range VCO, AND/ NAND gates, OR/ 
NOR gates, multivibrators, time delay generators, pulse width modu- 
lator, temperature alarm, tape reader and peak detector. 

National AN-74 (16 pg.) 

“Application o? Programmable Micropower Comparators” 

(L!6I) 

Describes the device and how to program it. Also describes the 
effects of programming on AC characteristics, limit, zero crossing, 
and level detectors; DC to DC converter applications. 

Siticonix AN76-7 

“Comparing the High Speed Comparators” 

(LM 1 60, L M 161, LM260, LM261, LM360, LM361) 

Compares LM360 to ,uA760 and LM261 to NE529. Covers application 
as a peak detector for tape and disk fils channels and in a high 
speed 3-bit A; D converter. 

National AN-87 (6 pg.) 

“Fast Voltage Comparators with Low Input Current” 

(LM 1 02. L M 1 06. LM202. LM206. LM302. LM306) 

Describes use of LM102 to buffer the input of the LM106 compara- 
tor. Applications: comparators tor fast A/D converters, for zero 
crossing detectors, and for ac coupled signals. 

National Lineal Applications Handbook. Voi. I, LB-6 (2 pg.) 

“An IC Voltage Comparator for High impedance Circuitry” 

(LMill, LM211, LM311) 

Describes LMlli circuit and comparison to LM106/LM710. Applica- 
tions: zero crossing detector driving an analog switch, detector for 
a magnetic transducer, comparator for a low level photodiode, and 
driving a ground-referred load. 


nSuonal 


cations 


50k, Voi. 1, LB-12 (2 pg.) 


20 


“Specifying Selected Op Amps and Comparators” 

Discusses the most common parameters that are tested on opera- | 
tional amplifiers and comparators and the relative difficulty of test- j 

ing on high speeu equipment. Gives a guideline to tightened, spool- j 
fications. 

National Linear Applications Handbook, Vol. il, LB-26 (2 pg.) 


“Microvolt Comparator” 

(LMlli, LM211, LM311, LM121A, LM221A, LM321A) 

Describes an LM121A preamplifier driving an LMlli comparator. 
National Linear Applications Hanobook, Voi. IS, LC-32 (2 pg.) 


tC MASTER 1978 


120 




APPLICATION 


NOTE DIRECTORY 


LINEAR 


Consumer, AM/FM 


1 “integrated Circuiis for FM Receivers” 

. ( M A703, /xA753, m A758, mA3075) ' 

Describes ICs capable of performing all basic functions of an FM 
stereo receiver, except the front end. Discusses 753 IF block, 
CA3075 2nd IF block, 758 stereo multiplex decoder, 706 audio 
power amplifier. 

Fairchild Application Note 318 (7 pg.) 

2 “The mA 758 — A Phase Locked Loop FM Stereo 
Multiplex Decoder” 

(/iA758) 

Gives functional description of this device, including input buffer/ 
amplifier and bias supply, demodulator, stereo switch and lamp 
driver, VCO, frequency dividers, pilot phase and amplitude detec- 
tors. Discusses operating characteristics, testing and alignment. 
Fairchild Application Note 319/1 (11 pg.) 

3 “The fi A732 and ^A767 Integrated Circuit Stereo 
Multiplex Decoders” 

(/aA732, //A767) 

Discusses stereo demodulation, stereo/ monaural switching, and in- 
terstation audio mute switching sections of these devices. Describes 
performance characteristics, external components required, align- 
ment and user options. 

Fairchild Application Note 286 (8 pg.) 


4 “A Fully Integrated High Quality AM/FM Stereo Receiver” 

UA706, m A 720, /tA739, A 753, ,J\758, /xA3075) 

Describes receiver using ICs with a comparison to discrete design. 
Fairchild Application Note 328/1 (6 pg.) 

5 “Integrated Circuit IF Amplifiers for AM/FM and FM 
Radios” 

(MC1350, MC1355, MC1357, MFC4010, MFC6010) 

Discusses the use of ICs in four IF amplifiers.- a high performance 
FM, a quadrature detector FM, a composite AM/FM, and an economy 
model FM receiver. 

Motorola AN-543A (14 pg.) 


6 “Scanning Logic for RF Scanner-Receivers Using CMOS 
Integrated Circuits” 

See listing under (Digital) CMOS (Motorola) 


7 “A Complete Monolithic IF Strip for AM/AGC 
Applications 

(LM172, LM272) 

Circuit operation of LM172/LM272. Covers application in super- 
heterodyne and low frequency T.R.F. receivers. 

National Linear Applications Handbook, Vol. I, AN-15 (6 pg.) 


8 “A Complete Monolithic AM/FM/SSB IF Strip” 

(LM273, LM373, LM274, LM374) 

Discusses LM273/LM373, and LM274/LM374 IF amplifier/ detectors. 
Includes description of FM, SSB, and AM detection. Applications 
include: FM slope detector, double conversion IF strip, and coherent 
phase locked receiver. Also includes application hints. 

National AN-54 (8 pg.) 


9 “LM1800 (LM1310, LM1310E) Phase Locked Loop FM 

Stereo Demodulator” 

(LM1310, LM1800) 

Describes this demodulator and discusses typical performance. 
National AN-81 (11 pg.) 


Consumer, AM/FM (cont) 


10 “Low Cost 1C Stereo Receiver” 

(LM1800, LM1820, LM3089) 

Describes the complete circuit and performance of an AM/FM/ Stereo 
receiver. 

National AN-147 (4 pg.) 

11 “FM Remote Speaker System” 

Describes an FM transmitter which couples to its companion re- 
ceiver thru the power/lines. The system transmits speech or music 
and is suitable for home use as well as some factory applications. 
National AN-146 (4 pg.) 

12 “Low Cost AM Radio System Using LM1820 and LM386” 

(LM1820, LM286) 

Presents circuit diagram of a simple AM radio without an rf pre- 
amplifier ahead of the mixer. 

National Linear Applications Handbook, Vol. II, LB-29 (2 pg.) 

13 “Audio Handbook” 

See listing under Consumer, Audio (National) 

14 “AM/SSB Transceivers and Noise Blanking Using 
SL1 600 Series Circuits” 

(SL1623, SL1 626, SL1640, SL1641) 

Describes the sub-systems used in AM-SSB transceivers. 

Plessey Semiconductor (10 pg.) 

15 “An SSB Transceiver for Citizens’ Ban Using Plessey 
SL1600 Integrated Circuits 

(SL1600 series) 

Describes the design of a SSB transceiver. 

Plessey Semiconductor (4 pg.) 


16 “An AM Receiver Using the Plessey SL1600 Series” 

(SL1600 series) 

Describes the design of a simple AM receiver. 

Plessey Semiconductor (7 pg.) 


17 “SL1 600 Series Transceiver Applications” 

(SL1600 series) 

Discusses simple SSB and multimode transceiver design. 
Plessey Semiconductor (32 pg.) 


18 “Integrated Circuits for FM Broadcast Receivers” 

(CA3005, CA3011, CA3012, CA3013, CA3014) 

Discusses circuits for FM tuner, IF amplifier, limiter, and detector 
applications. 

RCA ICAN-5269 (7 pg.) 


19 “Integrated-Circuit Frequency-Modulation IF Amplifiers” 

(CA3012, CA3028) 

Describe CA3012 and CA3028 differential amplifiers and application 
in IF-Amplifier strips. 

RCA I CAN-5380 (7 pg.) 


20 “An 1C for AM Radio Applications” 

(CA3088) 

Describes CA3088E and application as a basic subsystem in AM 
broadcast receivers, as a 10.7 MHz IF amp, and as a general- 
purpose amplifier array. 

RCA ICAN-6022 
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Consumer, AM/FM (cont) 


1 “Application of the RA3089E FM-IF Subsystem” 

(CA3089) 

Discusses stability considerations and following circuits: quadrature- 
detector, audio and AFC, mute, tuning meter and rf-agc, if ampli- 
fier/detector system and stereo decoder. Also covers operation at 
frequencies other than 10.7 MHz. 

RCA ICAN-6257 (8 pg.) 


2 “Integrated-Circuit Stereo Decoder Using the 
CA3090AQ Stereo Multiplex Demodulator” 

(CA3090AQ) 

Gives circuit description. Describes the LC oscillator, reactance, 
stereo defeat, dc coupled flip-flop preamplifier and phase splitter 

circuits. 

RCA ICAN-6259 (10 pg.) 


3 “TDA1 200 FM-IF System for High Performance Radio 

Receivers” 

(TDA1200) 

Gives a detailed description of the device. Describes relative per- 
formance of device when . used in an FM tuner, an AM/FM car radio, 
and a portable AM/FM radio. 

SGS-ATFS Technical Note 117 (12 pg.) 


Consumer, Audio 


4 "MOS Circuit for Electronic Organs” 

■S2193, S2688, S889Q, S1O110. S10129,' S10130, S10131, S50240, 

S50241. 550242} 

Describes the use of ICs for various electronic organ circuits. . 
American Microsystems AP74-10 (7 pg.) 

5 “Applications of the ^A739 and ^A749 Dual Preamplifier 
integrated Circuits in Home Entertainment Equipment” 
(,uA739, m A749) 

Describes circuit operation Discusses d-e and a-c considerations 
compensation and noise performance. Covers applications as a 
stereo tape amplifier, a high fidelity phonograph preamplifier, and 
a TV remote control amplifier. 

Faircniid Application Note 171 w pg.) 


6 “A High Output Power, (5 Watt). Low Distortion, IC Audio 
Amplifier” 

(mA706) 

Describes circuit, functions, design considerations of the M A706. 
Discusses application as an audio amplifier with the speaker load 
connected to ground, with the speaker ioad between supply and 
output, and discusses use in an FM stereo receiver, 

Fairchild Application Note 317/1 (8 pg.) 

7 “Designing a Basic Organ System Using the MK50240” 

(MK50240) - 

Describes an organ system using the MK50240 Top Octave Genera- 
tor for each octave. 
fViostek (3 pg ). 


8 "LM380 Power Audio Amplifier” 

(LM380) 

Describes the circuit and general operating characteristics. Applica- 
tions: phono amplifier, bridge amplifier, and intercom. 

National AN-69 (7 pg.) 


Consumer, Audio (con!) 


9 “Audio Handbook” 

(LM17L LM377, LM378, LM379, LM380, LM381, LM382, LM384, 
LM386, LM387, LM388, LM389, LM390. LM391, LM703, LM1303, 
LM131Q. LM1351, LM1800. LM1820, LM2111, LM3011, LM30S5. 
LM3075, LM3089, MM5837) 

Contains discussions and design particulars on many areas includ- 
ing, preamplifiers; AM, FM, and Stereo; power amplifiers; controls, 
networks and power supply design— covers practical as well as 
theoretical aspects. 

National $4.00 (188 pg.) 


10 Application of the RCA CA3007 Integrated-Circuit Audio 
Amplifier” 

(CA3007) 

Describes circuit. Covers application as dual-supply audio driver in 
a direct-coupled audio amp, and as single-supply audio driver in a 
capacitor-coupled audio amp. 

RCA ICAN-5037 (4 pg.) 

11 “Use of Analog Delay Lines for Audio Speed Change 
without Pitch Changes” 

(SAD 1024) 

Describes technique for increasing or slowing the speed of a 
recording. 

Reticcn Application Note No. 112 (4 pg.) 


12 “Build a Simple Comb-Filter or Flanger with a 
Bucket Brigade Delay Line” 

(SADI 024) 

Describes a flanger (electronic sound modifier) and what is needed 
to build one. 

Reticon Application Note No. 113 (4 pg.) 

I 

1 13 "TDA1054M — Cassette Recorder Preamplifier with ALC” 

(TDA1054M) 

Discusses features of the device and preamplifier noise. Applica- 
tions in Hi-Fi, stereo, and dynamic range compressors are described. 
SGS-ATES Technical Note 124 (24 pg.) 

14 “M252 and M253 Rhythm Generators for Electronic 

Organs” i 

4 (M252, M253) 

ue Miles and desciibes rhythm generators. Presents these two de- 
vices, and describes their use in electronic organs. 

SGS-ATES Technical Note 131 (21 pg.) 

15 “TCA600/900 and TCA610/910 Integrated Motor Speed 
Regulators” 

See listing under (Linear) Industrial Control (SGS-ATES) 

I 16 “The ULN-228G Amplifier” 

(ULN-2280! 

Describes this single power amplifier circuit and discusses applies- 
i > lions as 8 low-cost phonograph amplifier, smp i i fssr with tone con- 
trols, common mode amplifier, full bridge amplifier, and a mono 
FM receiver. 

Sprague Electric Microcircuit Application Report MAR 73-2 (8 pg.) I 

17 “Low-Cosi-Duai Ciass B Driver" 

(ULN-2277, ULN-2278) 

Describes the ULN-2277/ 78 ICs and describes use in dual 2-watt 
and dual 15-watt amplifiers. 

Sprague Electric Microcircuit Application Report MAR 73-5 (3 pg.) 


122 


®iC MASTER 1978 



APPLICATION NOTE DIRECTORY 


LINEAR 


Consumer, Medical 


i “A Personalized Heart-Rate Monitor with Digital Readout” 

. (MC1776, MC14013, MC14040, MC14572) 

Describes digital heart-rate monitor using the MC1776 op amp and 
CMOS digital ICs. 

Motorola AN-714 (4 pg.) 


Consumer, TV 


2 “2 Watt Sound System” 

See listing under (Linear) Consumer, AM/FM (ITT Semiconductor) 


3 “Television Video IF Amplifier Using integrated Circuits” 

(MC1330, MC1350, MC1352, MC1353) 

Discusses requirements of the video IF section of a TV receiver. 
Describes MC1350/2/3 amplifier and MC1330 detector circuits. 
Includes design for a practical TV IF amplifier and detector 1 ) 
Motorola AN-545 (11 pg.) 


4 “Hybrid Modules for CATV Line Extender and Trunk 
Amplifiers” 

(MHW560, MHW561, MHW562) 

Covers circuit, packaging, and thermal considerations of MHW560/ 
1/and 2 hybrid modules. 

Motorola AN-563 (5 pg.) 

* 5 “Tefeviston Horizontal APC/AFC Loops: 

I The Last 10 Percent” 

j Discusses some of the common problems that may be encountered 

! in the design of horizontal APC/AFC .loops and methods to avoid or 

overcome them. 

Motorola AN-727 (15 pg.) 

) 

6 “A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic” 

Describes a frequency domain tuning scheme for varactor TV tuners. 
Motorola AN-729 (14 pg.) 

j 7 “A Synthetic Spectrum Tuning System for TV” 

! Describes a tuning system which generates a complete spectrum of 
I TV channel markers to achieve precise tuning on any channel. 
Motorola AN-739 (12 pg.) 

I • ' 

| 8 “A Phase-Locked Loop Tuning System for Television” 

Describes a frequency domain tuning system using direct digital 
count down of the local oscillator. 

Motorola AN-744 (10 pg.) 


9 “A Disassociated Intercarrier Television Video IF 
Amplifier” 

(MC1331) 

Discusses a video IF system using the MC1331 low level multiplier 
detector. 

Motorola AN-751 (9 pg.) 


10 “Video Amplifier Design: Know Your Picture Tube 
Requirements” 

(MC1323) 

Describes video systems designed to alleviate design compromises 
associated with driving a unitized gun picture tube. 

Motorola AN-761 (26 pg.) 


Consumer, TV (cont) 


11 “The MCI 323 — A Fully Programmable Demodulator” 

(MC1323) 

Describes operation of this NTSC demodulator and use with various- 
picture tube phosphors, especially color temperature D6500. 
Motorola AN-763 (16 pg.) , 


12 “An Approach to a Low-Noise TV IF System” 

(MC1331) 

Discusses TV system noise figure and system trade offs, a tech- 
nique to measure the IF contribution and ways to minimize the IF 
noise. 

Motorola AN-765 (8 pg.) 

13 “A Color TV Primer for the EE” 

Describes the basic circuits in a TV and the IC’s used therein. 
National Linear Applications Handbook, Vol. II ( pg.) 

14 “Application of the RCA CA3044 and CA3044V1 
Integrated Circuits In Automatic-Fine-Tuning Systems” 

(CA3044) 

Describes circuits, operating characteristics and dynamic perform- 
ance of this wideband amplifier for AFC applications. 

RCA ICAN-5831 (5 pg.) 


15 “Feedback-Type Volume-Control Circuits for 
RCA CA3041 and A3042 Integrated Circuits” 

(CA3041, CA3042) 

Describes several types of volume controls for television receivers 
using these ICs, with a detailed discussion of feedback control. 

RCA ICAN-5841 (4 pg.) 


16 “Application of the CA3126Q Chroma-Processing iC 
Using Sample-and-Hold Circuit Techniques” 

(CA3126Q) 

Detailed circuit description of this device, which requires only one 
adjustment; a trimmer capacitor to tune the crystal filter. Discusses 
performance data, the phase detector, sample and hold circuits, the 
VCO loop, first chroma amplifier and ACC servo loop, and the 
second chroma amplifier. 

RCA ICAN-6247 (8 pg.) 


17 “Description and Application of the RCA CA3120E 
Integrated-Circuit TV-Signal Processor” 

(CA3120) 

Describes the operation and application of this device which includes 
TV video noise processor, age and sync separator circuits. 

RCA ICAN-6302 (9 pg.) 


|18 “A Single IC for the Complete PIX-IF-System in TV 
Receivers” 

! (CA3068) 

Gives a detailed description of the circuit functions of the CA3068 
and its use in color and b/w TV receivers, 
i RCA ICAN-6303 (17 pg.) . \ 


19 “A Flexible Integrated-Circuit Color Demodulator for 
Color Television” 

(CA3067) 

Describes circuit operation of the CA3067, including its output 
amplifiers, demodulator, demodulator preamp, and tint control ampli- 
fier. Describes use of this circuit in a red-green-blue system. 

RCA I CAN-6724 (8 pg.) 
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LINEAR 


Consumer, TV (cent) 


“Vertical Deflection Output Stages Using Audio 
Integrated Circuits” 

(TAA611, TAA621, TBA641, TBA800. TBA810, TBA820) 

Characterizes the advantages and working principles of vertical 


Converters (con!) 


deflection circuits using audio IC's. Seven < 
and large screen performance, are included, 

SGS-ATES Technical Note 118 (18 pg.) 


rcuits, covering smal 


“An Approach to a Unified Chroma System” 

Describes design approach that will eventually allow fabrication 
of a complete single-chip chroma system, 

Sprague Electric TP 74-3 (9 pg.) 

"An Integrated Two-Watt Sound System for Television 
Applications” 

(ULN-2211) 

Describes the design and use of the ULN-2211 limiter-detector-am- 
plifier, 

Sprague Electric TP 72-05 (9 pg.) 

“The Type ULN-2214 TV-Sound System” 

(ULN-2214) 

Detailed discussion of the design and performance characteristics 
of this FM limiter-detector-amplifier circuit, 

Sprague Electric TP 75-4 (17 pg.) 


Converters 


Also see Instrumentation, 

5 “Analog-Digital Conversion Notes” 

Covers many aspects of A/D and D ■ A converters including use, 
testing and specifying. Extensive applications information includes 
data systems, acquisition, distribution, communication. 

Analog Devices $5.95 (254 pg.) 

6 “Beckman Model 845 Digital to-Ana!og Converter” 

(845) * 

Discusses basic D/A converter performance including interface and 
transfer characteristics, then covers the performance of the 845 
series. 

Beckman Instruments (9 pg.) 

7 “D/A Converter Differential Linearity Error — 

It Really Shows Up” 

Discusses differential linearity, the difference in analog output for 
a change between two successive digital input codes. Gives graphs 
of two examples with the same linearity specification. 

Burr-Brown AN-58 (2 pg.) 

8 "Don't Forget D/A Converter Tempco” 

Discusses offset, gain and linearity drift with temperature, 
Buii-Biown AN-59 (3 pg.) 

9 "Principles of Data Acquisition and Conversion” 

Discusses basic principles of analog to digital systems including 
sampling rate, aperture error, accuracy, resolution, throughput, and 
-code*. 

Burr-Brown AN-79 (5 pg.) 

10 "Squeeze High Performance Out of Low-Cost Hybrid 
Data Converters” 

Lists ways in which converter performance can be improved by 
the addition of a few external components. 

Burr-Brown AN-86 (4 pg.) 


11 


12 


13 


14 


15 


16 


‘•Intrinsically Safe Data Acquisition” 

See listing under (Digital) CMOS (Burr-Brown) 

“FX-209 AP Notes” 

(FX-209) 

Describes use of the FX-209 delta modulation analog to digital con- 


verter as an AGC amplifier 
scrambler, 

CMA (6 pg.) 


audio delay line and as an audio 


18 


19 


20 


“Graphs Give Aperture Time Required for A-D 

QAnyorsinrj” 

Presents two graphs, aperture time versus rate of voltage change 
and versus frequency, for resolutions from 4 to 16 bits. 

Datel Technical Note V-14 (4 pg.) 

“Know Your Converter Codes” 

Describes the various A/D and D/A converter codes. 

Datel Bulletin V-12 (6 pg.) 

Designer's Guide io V/F Converters” 

Spells out the theory and operation of V/F and F/V converters. 
Calibration procedures and such applications as ratiometric meas- 
urement and frequency difference measurement are covered. 

Date! (18 pg.) 

“Applications of the ZN425E 8-Bit A-D/D-A Converter” 

(ZN425E) 

Covers converter definitions, calibration, bipolar operation. Appli- 
cations: ramp generation, peak detect, channel selection, weighing 
system bargraph drive, multiply; divide, and function generation. 
Ferranti (31 pg.) 

“Csgltal-fo-Analog Converter Applications” 

(HI 1080, HI 1085! 

Operating modes and applications of HI-1080 converter, which fea- 
tures resistor ladder network and switching devices on same chip. 
Discusses cascaded D to A converter as well as up-down counter 
and successive approximation A to D converters, 

Harris Application Note 511 (7 pg.) 

“Counter Type A to D Converter” 

(HI 1080) 

Circuit details of an A to D converter employing a unidirectional 

digital counter ana the ii-1080 eight-bit D to A convener to generate 
a ramp voltage. 

Harris Application Note 512 (3 pg.) 

“Applications of a Monolithic Sampie-and-Hold/Gated 
Operational Amplifier” 

See (Linear) Amplifiers, Operational (Harris) 

“A-840G User Guide 

(A840u) 

Theory, circuit details, operation, and design examples of this v/f 
ana f;v converter, 
intech, FMi (18 pg.) 

* - a t r ’ 1 — s**;*--*. i t«*i***< h 

Uiyiuirtu’Mtiaiwij Ouimciici vii vuua wamy me uwiUrt 

(80 18 A, 80 19 A, 8020A) 

Discusses D/A converters, both in general and their electrical 
specifications. Describes circuit operation for 8018A and covers its 
expansion to 8 and 12 bit units. Also discusses generating reference 
currents using zeners, pnp transistors or high-gain operational 
amplifiers as references. Describes system interface requirements, 
Intersil Application Bulletin A010 (8 pg.) 
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Converters (cont) 


Converters (cont) 


1 “Selecting A/D Converters” 

Compares and contrasts successive approximation and integrating 
A/D conversion techniques with respect to speed, accuracy, and cost. 
Intersil A016 (6 pg.) 

2 “The Integrating A/D Converter” 

Discusses the dual slope technique with considerable attention to 
error analysis. 

Intersil A017 (4 pg.) 

3 “Do’s and Don’ts of Applying A/D Converters” 

Examines topics concerning proper system design when using A/D 
converters. Subjects treated include ground loop errors, com- 
ponents, references, capacitive coupling, and thermal effects. 
Intersil A018 (2 pg.) 

4 “Power D/A Converters Using the IH8510” 

(IH8510, AH8520, IH8521, 7105, 7i20) 

Discusses the addition of a power amplifier to a D/A converter. 
Briefly describes use for motor control and programmable power 
supplies. 

Intersil A021 (4 pg.) 

5 “Voltage Transients (Glitches)” 

(MN3008) 

Discusses D/A converter analog voltage spikes appearing in the 
output following a change of input code. 

Micro Networks AN-101 (2 pg.) 

6 “Truncation of A/D Converters” 

Describes how to reduce or to program the number of bits converted. 
Micro Networks AN-102 (2 pg.) . 

7 “When Should a Sample Hold Amplifier be Used?” 

Covers the use of sample-hold amplifiers with A/D converters. Dis- 
cusses use with dynamically changing signals and the droop rate 
of the sample-hold circuit. 

Micro Networks AN-103 (2 pg.) 

8 “MN312 Connections for Bipolar Output” 

(MN312) 

Shows use of an external op amp to convert a unipolar output to 
bipolar. 

Micro Networks AN-104 (2 pg.) 

9 “Serial to Parallel Conversion” 

(MN502, MN5200, MN5210) 

Covers timing considerations in the conversion of A/D converter 
output from serial to parallel form. 

Micro Networks AN-106 (2 pg.) 

10 “Simplifying the Digital to Analog Converter through 
Hybrid Technology” 

Considers basic design problems of D/A converters and gets into 
hybrid design. Includes construction techniques, specifications and 
testing. 

Micro Networks (10 pg.) 

11 “Analog-to-Digital Conversion Techniques” 

Discusses open-loop and feedback techniques: frequency, pulse 
width, cascade, ramp, counter, successive approximation, multiple 
comparison subranging, nonlinear conversion, double and triple 
ramp conversion. 

Motorola AN-471 (21 pg.) 


12 “Analog-to-Digital Cyclic Converter” 

(MC1456) 

Discusses circuits and operation of medium speed-medium accuracy 
converter that uses successive approximation technique in which 
unknown analog input voltage is successively compared to refer- 
ence voltage to determine each bit of digital output. A comparison 
of gray and binary code operation and an error analysis are provided. 
Motorola AN-557 (10 pg.) 

13 “A Single Ramp Analog-to-Digital Converter” 

Discusses an A/D converter which incorporates a calibration cycle 
to insure 12 bit accuracy. Briefly covers errors encountered in the 
converter described. 

Motorola AN-559 (9 pg.) 

14 “High Speed Digital-to-Analog and Analog-to-Digital 
Techniques” 

Gives overview that includes voltage and current output D/As; 
parallel (flash), tracking, successive approximation, and parallel 
ripple A/Ds as well as nonsynchronous and synchronous VTF A/D. 
Glossary of terms. 

Motorola AN-702 (14 pg.) 

15 “Binary D/A Converters Can Provide BCD-Coded 
Conversion” 

(MC1408, MCI 508) 

Describes the MC1508 D/A converter used as a 2 or 2Vz digit BCD 
converter, Describes application in a 2 Vz digit digital voltmeter. 
Motorola AN-713 (4 pg.) 

16 “Successive Approximation A/D Conversion” 

(MC1408, MCI 4559) 

Describes advances in successive approximation techniques with 
emphasis on SARs (Successive Approximation Registers.) Shows 
both a normal and a high speed A/D using these methods. 

Motorola AN-716 (8 pg.) 

17 “Autoranging Digital Multimeter Using the 
MC14433 CMOS A/D Converter” 

(MC14433) 

Describes using the MC14433 A/D converter to build an autorange 
digital multimeter. The multimeter includes ac and dc voltage 
ranges from 200mV to 200V, ac and dc current from 2mA to 2A 
full scale, and resistance ranges from 2 kilohms to 2 megohms 
full scale. 

Motorola AN-769 (5 pg.) 

18 "Data Acquisition Networks with NMOS and CMOS” 

See listing under (Microprocessors) Applications (Motorola) 

19 “Analog-to-Digital Conversion Techniques with the 
M6800 Microprocessor System” 

See listing under (Microprocessor) Systems (Motorola) 

20 “Applications of the MCI 405/ MCI 4435 in Digital Meters” 

See listing under (Linear) Instrumentation (Motorola) 

21 “Digital Voltmeters and the MM5330” 

(MM5330) 

Describes basic counting techniques for building digital voltmeters 
and shows how the MM5330 can be used in a dual slope system. 
National AN-155 (8 pg.) 

22 “Specifying A/D and D/A Converters” 

Explains and defines the data sheet terms for these converters. 
National AN-156 (6 pg.) 
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Converters (coni) 


1 “Data Acquisition System Interface to Computers” 

(ADC 1200, ADC 12 10, MM5357) 

Compares three configurations for multiple input analog to digital 
converter systems — Random Addressed Multiplexed, Parallel Con- 
version. and Multiplexed with Memory. Gives detailed comparisons 
of costs, A/D and interface requirements. 

National AN-159 (18 pg.) 

2 “Anaiog-io-Digiiai Converter Testing" 

(ADC0800, ADC1210, ADC1211) 

Describes a low cost tesf circuit with board layout for testing A/Ds 
using a storage scope readout. 

National AN-179 (6 pg.) 

3 “A Cheap and Easy DC-DC Converter” 

H MCCC\ 

(LlVi J JD/ 

Design equations, derivations, and schematics used to construct a 
DC-DC converter. 

National AN-183 (4 pg.) 

4 "High Speed Warning Device for Automobiles" 

Proposes a tachometer device operating from the spark coil primary. 
National Linear Applications Handbook, Vol. II, LB-33 (2 pg.) 

5 “Logarithmic Converters” 

See listing under (Linear) Amplifiers, Operational (National) 

6 “SC/MP as an Anaiog-to-Digitai Converter” 

See listing under (Microprocessors) Applications (National) 

7 "Strobing the DAC-08 Under Logic Control” 

m Ap r\Q\ 

Gives connections for strobing the output of this DAC. 

Precision Monolithies AB-1 (1 pg.) 

8 “A Low Cost, High-Performance Tracking A/D Converter” 

(DAC 100, CMP-01) 


11 


Basic operation 


Ul iruil UOGr 


verts 
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10 


Converters (cont) 


10-bit D/A converter. CMP-01 series comparator, and 4-bit MSI up/ 
down counters. 

Precision Monolithies AN-6 (8 pg.) 

“A Low Cost. Easy-to-Bui!d Successive Approximation 
Analog-to-Digita! Converter” 

(DAC-100, CMP-01) 

General discussion of feedback A/D converters. Operation of A/D 
converter capable of 8-bit conversions in 6 ,us. The system is ex- 
pandable to 10-bit resolution. It uses DAC-100, CMP-01, and a 
successive approximation register. 

Precision Monolithies AN-11 (8 pg.) 

1 

“Interfacing Precision Monolithies Digitai-to-Anaiog j 

Converters with CMOS Logic” j 

(DAC-100, DAC -01) I 

Analyzes input circuits of these DACs and CMOS interfaces. Describes I 
a complete 10-bit DAC and an 8-bit A/D. 

Prorkion Mr>r»nl!th>pe AN 1 A Ifi r.«! 


“Low Cost, High Speed Anaiog-to-Digitai Conversion with 
the DAC-08” 

(DAC-08) 

Discusses ihe successive approximation technique to A/D and de- 
scribes three designs with conversion times of 1, 2, and 4 ,-x sec. 

Precision Monolithies AN-16 £7 pg.) 


12 “DAC-08 Applications Collection” 

(DAC-08) 

Discusses the dual output, and high compliance. Covers use in a 
CRT display driver, bridge transducer control system, A/D converter, 
waveform generator, digital additions/ subtraction with analog out- 
put, digital attenuator and microprocessor controlled A/D converter. 
Precision Monolithies AN-17 (12 pg.) 


13 “Differential and Multiplying Digital-to-Anaiog 
Converter Applications” 

mAA rtQ\ 

\UMLrU 0/ 

Describes use in 2-quadrant, 4-quadrant and AC-coupled multiplica- 
tion. Also covers differential and ratiometric conversion, a nulling 
bridge circuit, a power monitor, and algebraic computation circuits 
with analog output. 

Precision Monolithies AN-19 (8 pg.) 


14 “Exponential Digitally Controlled Oscillator Using 
DAC-76” 

(DAC-76) 

Depicts a 4-IC microprocessor-controlled oscillator with a 8159 to 1 
frequency range covering 2.5 Hz to 20 kHz. The circuit uses an 
exponential current output D/A converter as a programmable cur- 
rent source. 

Precision Monolithies AN-20 (3 pg.) 


15 “3 1C 8-Bit Binary Digital to Process Current Converter 
with 4-20 mA Output” 

(REF-01, DAC-08, 0P-14) 

Delineates the construction of a process current converter operat- 
ing from — 5v and 23v supplies. Complete theory of operation 
foiiowed by calibration procedures and a detailed parts list are 
included. 

Precision Monolithies AN-21 (2 pg.) 


16 “Software Controlled A/D Conversion Using DAC-08 and 
the 8C80A Microprocessor” 

(DAC-08, 8080A) 

Describes software controlled. 8-bit A / D conversion using the DAG- 
OS and the 8080A. Subjects include I/O interface considerations, 
I/O control using memory mapping, and a successive approximation 
A/D conversion algorithm. 

Precision Monolithic AN-22 (4 pg.) 


17 "D/A Converter Generates Hyperbolic Functions” 

(DAC-20) 

Explains operating theory and design considerations of a two 1C 
hyperbolic function generator. Includes circuit diagrams, 

Precision Monolithies AN-23 (3 pg.) 


18 "Digital-to-Anaioq Conversion Using the RCA CD4007A i 
COS/MQS SC” ! 

(CD4007A) 

Discusses resistance networks for DAC’s and a voltage-follower amp ! 

iui SingSc-Suppiy Opcf d 

RCA iCAN-6080 (6 pg.) 


19 “The 4151 Voltage to Frequency Converter” 

(RC415I, RM4151, RV4151) 

Describes various uses of this v/f and f/v converter. 
Raytheon Semiconductor Application Note (8 pg.) 
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Converters (cont) 


1 “Function and Application of 3!6 Digit A/D Converter Set” 

(LD110, LD777) 

Describes the operation of the LD110 digital processor and the 
LD111 analog processor. Various DVM circuits are shown including 
circuits for ratio, current, ac voltage and frequency measurements. 
A detailed error analysis is provided. 

Siliconix AN74-1 (12 pg.) 

2 “More Applications of the LD110/LD114 ±3V2 A/D 
Converters” 

(LD110, LD111, LD114) 

Provides circuits to construct LCDs, multiplexed displays, gas dis- 
charge displays, and a DC-DC converter. Also details the differences 
between the LD110 and LD114. 

Siliconix AN76-4 (8 pg.) 

3 “Applying the LD130 ± Digit A/D Converter” 

(LD130) 

Discusses device features and its use in displays, interface, and 
instrumentation. 

Siliconix AN76-5 (16 pg.) 

4 “Solve Your Measurement Problems” 

Discusses v/f and f/v converters and their use in data acquisition 
problems. 

Teledyne Philbrick AN-20 (6 pg.) 

5 “Designing High Speed Data Acquisition Systems" 

Discusses the basics of data acquisition systems; focusing on 
sample-and-hold circuits and multiplexer modules. 

Teledyne Philbrick AN-21 (12 pg.) 

6 “How to Specify and Test Voltage to Frequency and 
Frequency to Voltage Converters” 

Defines device parameters, specifications, and test techniques. 
Teledyne Philbrick AN-22 (4 pg.) 

7 “Specifying and Testing Analog-to-Digital Converters" 

Defines the basic parameters, specifications, and test methods. 
Teledyne Philbrick AN-24 (7 pg.) 

8 “Specifying and Testing Digital-to-Analog Converters” 

Defines basic parameters, specifications and test methods. 
Teledyne Philbrick AN-25 (7 pg.) 

9 “Repetitive Mode Operation for Models 4109/4111 
Integrating A/D Converters” 

(4109, 4111) 

Runs through external trigger generator and sure start circuit 
schemes which are used when the devices must run without ceasing 
to convert. 

Teledyne Philbrick AN-28 (2 pg.) 

10 “Specifying and Testing Sample-Hold Amplifiers” 

Defines various sample-hold amplifier parameters and outlines 
methods of testing for them. 

Teledyne Philbrick AN-30 (5 pg.) 

11 “Modular V/F’s and F/V’s: Simple Solutions to Everyday 
Conversion Problems” 

Examines applications of V/F’s and F/V's. Also demonstrates how 
accuracy can be improved with the addition of more components. 
Teledyne Philbrick AN-32 (7 pg.) 


Converters (cont) 


12 “Using the 8750 3V2 Digit A/D Converter” 

(8750) 

Supplies diagrams showing interface to autoranging circuits, to gas 
discharge displays, and to two independent displays operated from 
one A/D. 

Teledyne Semiconductor AN-9 (4 pg.) 

13 .“Applications for the 9400 Voltage to Frequency/ 

Frequency to Voltage Converter” 

(9400) 

Contains 25 block diagrams of applications in which the device 
is used. 

Teledyne Semiconductor AN-10 


Drivers 


See also (Digital) Interface 

14 “CMOS Line Drivers” 

States reasons for using CMOS line drivers. 

National AN-158 (4 pg.) 

15 “Driving Burroughs’ Bar Graph Display” 

Shows the use of comparators and flip-flops to drive these displays. 
National DB-4 (2 pg.) 

16 “MOS Clock Drivers” 

(MH0007, MH0009, MH0012, MH0013) 

Lists the characteristics of various MOS clock drivers and how they 
differ in their input stages. 

National MB-9 (2 pg.) 

17 “PIN Diode Drivers” 

See listing under (Linear) Switches. (National) 

18 “Driver Circuits for the JFET Analog Switch” 

See listings under (Linear) Switches. (Siliconix) 

19 “Logic to Power Converter Circuits” 

(400-series, 500-series) 

Covers the operation of the 400 and 500 high current driver series. 
Sprague Electric TP 71-3 (6 pg.) 


Followers 


20 “A Fast Integrated Voltage Follower with Low Input 
Current” 

(LM102) 

Circuit description. Use of the LM102 for analog commutator, 
sample and hold ac amplifier and active filter applications. 
National Linear Applications Handbook, Vol. I, AN-5 (11 pg.) 

21 “The LM110 — An Improved 1C Voltage Follower” 

(IM110, LM210, LM310) 

Compares LM102 and LM110 circuits. Shows diagrams of LM110 as a 
high pass active filter, high Q notch filter, bandpass filter, and low 
drift sample and hold circuit. 

National Linear Applications Handbook, Vol. I, LB-11 (2 pg.) 

22 “Monolithic Operation Amplifiers — The Universal Linear 
Component” 

See (Linear) Amplifiers. Operational (National! 
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“Applications for a New Ultra-High Speed Buffer” 

(LH0033, LH0033C) 

Describes LHQG33 fast voltage follow/ buffer. Applications: high 
speed dual limit comparator for MOS logic, instrumentation shield 
line driver, high speed sample and hold circuit, 4.5 MHz notch filter, 
high input impedance AC coupled amplifier, output buffer. 

National AN-48 (4 pg.) 


General 


10 


10 


III), 115, lib, I Zb, 


General (cent) 


"Nonlinear Circuits Handbook” 

Covers principles, circuits, performance, specifications, testing and 
applications for multipliers, dividers, squares, log circuits, multi- 
function and rms-to-dc converters. 

Analog Devices $5.95 (535 pg.) 

"Function Circuits, Design and Applications” 

Covers design theory and applications for such analog functions as 
multipliers, dividers, logarithmic amplifiers, exponentiators, RMS 
converters, and active filters. Includes notes on specifying and 
testing these functions. 

Burr-Brown $18.65 {300 pg.) 

“intrinsically Safe Data Acquisition” 

See listing under (Digital' CMOS (Burr-Brown) 

“Custom iC Design Using l 2 L Technology” 

See (Digital! PL (ExarJ 

“Radiation Testing of Linear Microcircuits” 

! JC02. 39 :.A7i0. A ; 1 1 ; 

Describes tested performance of M A?02 and ^A709 operational 
amplifiers and , A7 1 C and «.A711 comparators after having been 
jfrcjrhQtpci with f neutrons o? enersles greater than 0.01 MeV. 
Fairchild Application Note 1 9o u3 pgo 

“Solid State Gas/Smoke Detector Systems” 

Describes semiconductor and ionization chamber systems with some 
discussion of the use of these with CMOS iCs. 

Motorola AN-735 (9 pg ) 

“Noise Sources” 

Reviews noise basics, includes discussion of resistive, capacitive, 
and inductive noise sources. 

National FET Databook (3 pg.) 

The Noise Figure Fallacy” 

Describes problems of defining and calculating the noise figure. 
National FET Databook (2 pg.) 

"Linear Applications. Voi. T' 

Feb. 19/3. includes National application notes (AN) 1-6, 8, 10, 13, j 
15, 20. 21. 23, 24, 28-34, 38, 41. 42. 46. 48. 49. 51. 53. 54. 56. 63. j 
64, 69-72, 74, 75 and Linear Briefs (LB) 1-20, individually described j 
eisewhere. 

National $4.00 M32 pg.) 

“Linear Applications, Vol. 2” 

Includes National application notes (AN) 79, 81, 82, 87, 88, 97, 103 I 


17 


29, 132, inb, 14/ , ioi, Ibb, 104, lob, j 
161, 162 and Linear Briefs (LB) 21-34, individually described else- I- 

where. 

National $4,00 (256 pg.) 


12 “CMOS Linear Applications” 

See listing under (Digital) CMOS (National) 

13 “Constant Current LED” 

See listing under (Linear) Regulators (National) 

14 "Surface Acoustic Wave Technology” 

Presents surface acoustic wave fundamentals and use in delay lines, 
pulse compression filters, bandpass filters, oscillators and dis- 
criminators. 

Plessey Semiconductor (10 pg.) 

15 “Solid-State Devices Manual” 

Provides tutorial information on discrete devices and ICs, with 
emphasis on consumer, hobbyist and experimenter applications. 

RCA SC-16 $5.00 (750 pg.) 

16 “Linear Integrated Circuits” 

Basic circuit elements, fabrication, packaging, and interconnection 
techniques are discussed. Data and application information on RCA 


RCA IC-41 $2.50 (416 pg.) 

“Criteria for Choosing Resins and Evaluation Tests for 
Discrete and Integrated Power Devices in Plastic 

Packages” 

Describes the criteria and experimental procedures used in the 
choosing of mourning resin for plastic packaged devices. 

SGS-ATES Technical Note 132 (15 pg.) 


industrial Control 


18 “Electronic Controller with an Equilibrium Sustaining 
Mode” 

(3500 series) 

Discusses a controller formed with two operational amplifiers in a 
pulse width modulation circuit with feedback. The feedback operates 
from a neater through the medium being heated to sense amplifiers. 
Burr-Brown AN-63 (2 pg.) 

13 “Sequential industrial Control Using the IM5200 FPLA" 

UifwxLWU/ 

Describes theory and advantages of using thus FPLA, Example in- 
cluded. 

firr'llr-atlnn 0.,1‘n+ir, MBfinfil (C nn 4 


20 "Variable Speed Control System for induction Motors" 

(MC673, MC68& 

Describes control scheme implemented with discrete components 
and IC logic coupled by an LED and a photo transistor. Gives example 
of a circuit used to drive a Class F, 60 Hz, permanent-spiii, capacitor 

induction motor with a 13 02. in. load rating. 

Motorola AN-575A (5 pg.) 

21 "A ROM-Digila! Approach to PWM-Type Speed Control 
of AC Motors” 

Describes a pulse width modulation scheme to control motor speed. 

Shows 2 CMQS-RGM system to provide variable frequency drive for 
1, 2, or 3 phase motors. 

Motorola AN-733 (12 pg.) 

22 "A Variable Frequency Control for 3^ Induction Motors” 
Describes a variable frequency, variable voltage drive system for 

3-pnase induction motor controls. 

Motorola AN-766 (10 pg.) 
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Industrial Control (cont) 


Instrumentation (cont) 


“Temperature Measurement Method Based on Matched 
Transistor Pair Requires No Reference” 

(MAT-01, OP-10) 

Discusses properties of matched transistor pairs, then describes 
temperature measuring systems built with a matched pair, con- 
stant current sources, and a differential amplifier (OP-10) 

Precision Monolithics AN-12 (8 pg.) 


“TCA600/900 and TCA610/910 Integrated Motor Speed 
Regulators” 

(TCA600, TCA610, TCA900, TCA910) 

Introduces speed regulator basic and describes device performance. 
Portable and car mounted applications are depicted. 

SGS-ATES Techncial Note 113 (10 pg.) 


3 “Signetics Analog Manual” 

( M A723, LM381, LM382, MC1488, MC1489, MC1496, PA239, ULN2111, 
521, 522, 526, 529, 540, 542, 550, 555, 560, 561, 562, 565, 566, 
569, 592) Covers linear 1C processing and design, operation ampli- 
fier characteristics and applications, voltage regulators, interface 
circuits, timers, communications circuits, consumer circuits, phase 
locked loops, and DMOS devices (314 pg.) and data sheets (321 pg.) 
Signetics $5.95 (635 pg.) 


Instrumentation 


Also see Converters 


“Application Notes AN-205” 

(FX205) 

Describes use of the FX205 pseudo sinewave generator as a tone 
generator, tone-burst generator, a divide by eight sinewave source 
and an fsk generator. 

Consumer Microcircuits of America AN-205 (16 pg.) 


“A Digital Voltmeter Using the AY-5-3507” 

(AY5-3507) 

Gives schematics for the analog section, reference voltage genera- 
tor, clock oscillator, and display circuitry required in addition to 
this logic 1C to build a 3V2 digit voltmeter. 

General Instrument Microelectronics (5 pg.) 


“A Precision Waveform Generator and Voltage 
Controlled Oscillator” 

(8038) 

Discusses the 8038 circuit and operation. Covers external adjust- 
ments, power-supply connections, frequency modulation, sweeping, 
and use in phase locked loops. 

Intersil Application Bulletin A0T2 (8 pg.) 


7 “Low Cost Digital Panel Meter Designs” 

(ICL7106, ICL7107) 

Supplies complete assembly instructions for Intersil's LCD and 
LED evaluation kits as well as descriptions of individual com- 
ponents. 

Intersil A023 (6 pg.) 


8 “The Integrating A/D Converter” 

See (Linear) Converters (Intersil) 


“A 3V2 Digit DVM Using an Integrated Circuit Dual Ramp 
System” 

(MC1405, MCI 4435) 

Describes a complete digital voltmeter based on the MC1405/ 14435 
device pair. Includes input buffers and autopolarity. 

Motorola AN-746 (6 pg.) 


“Applications of MC1405/MC14435 in Digital Meters” 
(MC1405, MC14435) 

Provides a detailed applications reference for this two chip, dual 
slope A/D converter system. 

Motorola AN-748 (18 pg.) 


“Solid State Altimeter for Transponder Applications” 

(LX3702) 

Describes a solid state altimeter using a pressure transducer. The 
unit provides an altitude transmission code for use with transpon- 
ders, plus digital readout. 

National AN-109 (8 pg.) 


“Wide Range Function Generator” 

Construction of a function generator for sine waves as well as square 
and triangular waveforms that operates below 10 Hz up to 1 MHz, 
with usable output to approximately 2 MHz. Design technique, 
circuit design, and construction directions. 

National AN-115 (4 pg.) 


“Dual Polarity 3V2 Digit DVM Realized with Simple 
CMOS Interface” 

(ADC3711, LF11300) 

Describes an auto-zero, auto-polarity 3Vfe-digit DVM using the LF- 
11300 and the MM74C928 (ADC3711). 

National AN-165 (2 pg.) 


“LM2907, LM2917 Tachometer/ Speed Switch Building 
Block Applications” 

(LM2907, LM2917) ‘ 

Covers basic circuit and use. Applications illustrated include: speed 
switch, analog display driver, automotive tachometer, motor speed 
controls, skid sensor, A/D converter, frequency doubler. 

National Linear Applications Handbook, Vol. II, AN-162 (16 pg.) 


“RMS Converters and Their Applications” 

(LH0091) 

Covers RMS converter basics and specifications. Sketches applica- 
tions including spectrum analysis, harmonic distortion, noise, vibra- 
tion analysis, and DVM uses. 

National AN-180 (4 pg.) 


“A Fully Differential Input Voltage Amplifier” 

(LM3900) 

Describes operation of instrumentation amplifier built with LM3900. 
Also shows how a transducer bridge amplifier system can be de- 
veloped with LM3900. 

National Linear Applications Handbook, Vol. I, LB-20 (2 pg.) 


16 “Precise Tri-Wave Generation” 

(LM118, LM119) 

Describes triangle-wave generator consisting of the LM118 integra- 
tor and two LM119 comparators. Discusses applications including 
VCO, regulator and operational amplifier testing. 

National Linear Application Handbook, Vol. II, LB-23 (2 pg.) 


17 “3V2 Digit DVM Demonstrator Board” 

(LD110, LD111) 

Supplies the schematics, parts-Iist and art-work for a DVM demon- 
strator board. 

Siliconix DA74-1 (4 pg.) 


18 /‘LD130 ±3 Digit DVM Demonstrator Board” 

(LD130) 

Presents a DVM circuit and the PC board layout used to build a 
demonstrator board. 

Siliconix DA76-2 (2 pg.) 
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1 “Build an Autoranging DMM with the LD130 A/D 
Converter” 

(LD130) 

Discusses the construction of a DMM using this device. 
Siiiconix DA76-3 (7 pg.) 


2 “Build a Portable 0 to 99.9°F Liquid Crystal Display 
Thermometer” 

(DF411, LD130) 

Furnishes all pertinent equations, component lists, schematics, and 
the PC foil pattern need to build a battery operated thermometer. 
Siiiconix DA77-1 (4 pg.) 


3 “LD120/LD121 4V2 Digit DVM” 

(LD120, LD121) 

Details construction of a DVM using these devices. 
Siiiconix DA77-2 (4 pg.) 


4 “EPN21Q0 Thermal Printer” 

(EPN2100) 

Detailed discussion of this solid state thermal printer and its in- 
terface requirements. 

Texas Instruments Application Report CA-163 (6 pg.) 


5 “EPN2500 Thermal Printer” 

(EPN2500, SN74492, SN4495, TMS2502) 

Discusses this thermal printer and its interface requirements, in- 
cludes a description of the SN75495 Row Driver and the SN75492 
Digit Driver to interface the printhead to MOSFET logic circuits, 
and the TMS25G2 character generator for providing alphanumeric 
characters. 

Texas Instruments Application Report CA 1 75 (10 pg.) 


Modulators 


6 “MC1596 Balanced Modulator" 

(MCI 496, MC1596) 

Describes device operation and applications, including modulators 
and demodulators for AM, SSB, and suppressed carrier AM, fre- 
quency doublers; and HF/'VHF double balanced mixers. 

Motorola AN-531 (12 pg.) 


7 “Simplifying Converter Design with a New Integrated 
Regulating Pulse Width Modulator” 

(SG1524, SG2524, SG3524) 

Describes various functions within the device and describes such 
applications as a low current polarity converter, a DC to DC con- 
verter, and a -f5 to ±15V flyback converter. 

QlliVnn Conoril II nrt } 
w K 6*' 


8 “Deadband Control with the SGI 524 Regulating Pulse 
Width Modulator Circuit” 

(SGI 524, SG2524, SG3524) 

Discusses techniques to control the amount of deadband in push- 
puil inverter applications. 

Silicon General Linear Brief 6 (1 pg.) 


Multipliers 


9 “AD530 Complete Monolithic Multiplier, Divider, Square 

Rooter” 

(AD530) 

Describes the device, its circuit, external connections and adjust- 
ments. Applications include use in a precision rectifier, a phase 
sensitive demodulator, an automatic level control, a voltage con- 
trolled filter, a voltage controlled oscillator, an amplitude modula- 
tor and a frequency discriminator. 

Analog Device Technical Bulletin (11 pg.) 


10 “A Practical Guide to Applying 1C Multipliers” 

Describes theory, gives definitions, covers use in dividers, squares, 
vector summation, rms to dc conversion, 2 <p oscillator, and balanced 
modulators. 

Analog Devices (11 pg.) 


11 “Reducing the Total Error of the AD530, AD531, AD532, 
and AD533 Multipliers” 

(AD530, AD531, AD532, AD533) 

Describes method of empirically reducing errors using external 
resistors. 

Analog Devices Application Brief (2 pg.) 


12 “Analog Modules Multiply User’s Options” 

Discusses various types of multipliers, logarithmic converters, 

dividers and square rooters, peak detectors and comparing cir- 
cuits. Applications: electron beam welder, 3-mode carriage control, 
position control, fog visionmeter, optical measuring system, and 
lab pressure standard. 

Burr-Brown AN-55 (6 pg.) 


13 “A Primer on Analog Multiplier Specifications” 

Discusses dc and dynamic performance specifications, including out- 
put and input offset, gain error, linearity, small signal and full 
power frequency response, output slewing rate, and settling time. 
Burr-Brown AN-51 (6 pg.) 


14 “Analog Shaping” 

(4301) 

Describes the use of the 4301 multifunction circuit which has the 
transfer function XY IL Includes rms to dc conversion, exponentia- 
tion, trigonometric functions, vector computation, and use as a 
log amp. 

Burr-Brown AN-70 (5 pg.) 


15 “Function Circuits, Design and Applications” 

See listing under (Linear) General (Burr-Brown) 


16 "Analysis and Basic Operation of the MCI 595” 

(MC1495, MCI 595) 

Gives equations for the analysis of this linear four-quadrant multi- 
plier and discusses characteristic performance. Covers multiplica- 
tion, division, mean squares, square roois, roots ana powers. 
Motorola AN-489 (14 pg ) 


17 “Wideband Amplifier/ Multiplier” 

(SGI 402) 

Operation and applications of the SG1402. Describes use as a single- 
ended variable gain amplifier, a modulator, and a demodulator. 
Silicon General Linear 1C Product Guide (4 pg.) 
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Multipliers (cont) 


Phase Locked Loops (cont) 


“Dual Linear-Antilog Voltage Controlled Amplifier” 
(SSM2000, SSM2020) 

Discusses control circuits, voltage controlled amplifier, four quad- 
rant multiplier, voltage controlled filter and voltage controlled 
quadrature oscillator applications. 

Solid State Music (4 pg.) 


Phase Locked Loops 


‘‘Precision PLL System Using the XR2207 and the XR2208” 

(XR2207, XR2208) 

Defines phase locked loop parameters and describes this two-chip 
PLL system. Includes circuit interconnections for both single supply 
and split-supply operation. Also gives PLL design equations. 

Exar TB-1002 (6 pg.) 


3 ‘‘The /*A758, a Phase-Locked Loop FM Stereo Multiplex 
Decoder” 

See listing under (Linear) Consumer, AM/FM. (Fairchild) 


“Introduction to the Phase Locked Loop” 

(HA-2820) 

General discussion of phase locked loops. Describes applications 
including a bandpass filter, FM receivers, data modems and syn- 
chronizers, a motor speed control, and a frequency synthesizer. 
Discusses features of HA-2800 and 2820 PLL. 

Harris Application Note 601 (7 pg.) 


“A General Analysis of the Phase Locked Loop” 

Discusses a linear model, stability considerations and steady state 
response for phase locked loops. 

Harris Application Note 602 (8 pg.) 


6 “The HA-2820/2825 Low Frequency Phase Locked Loop” 
(HA-2820, HA-2825) 

Explains circuitry of these phase locked loops in 0.1 Hz to 3 MHz 
operation. Discusses methods for obtaining parameters of a linear 
model from device's performance curves. External connections are 
illustrated with an FM demodulator circuit. 

Harris Application Note 605 (7 pg.) 


"MTTL and MECL Avionics Digital Frequency 
Synthesizer” 

Describes phase detector, emitter coupled oscillator, prescaler, 
programmable counter and gives phase locked loop analysis, for a 
118 MHz to 136 MHz synthesizer. 

Motorola AN-532A (10 pg.) 


“Phase-Locked Loop Design Fundamentals” 

(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 

Outlines fundamental design concepts for phase locked loops imple- j 
mented with ICs. Gives equations using Laplace Transforms needed ; 
to evaluate the basic loop performance and briefly describes a j 
design using MC4000 series devices. 

Motorola AN-535 (11 pg.) 


9 “A New Generation of Integrated Avionic Synthesizers” 

Discusses several different types of servo phase locked loop sys- 
tems and describes a synthesizer for avionic equipment. 

Motorola AN-553 (9 pg.) 


“A Frequency Synthesizer for Aircraft Automatic 
Direction Finding Systems” 

(MC4016, MC4044, MCI 658) 

Describes a phase locked loop frequency synthesizer, which includes 
a MC4016 programmable decade counter, a MC4044 phase detector, 
and a MC1658 voltage controlled multivibrator. 

Motorola AN-594 (10 pg.) 


“Crystal Switching Methods for MC12060/MC12061 
Oscillators” 


(NJC12060, MC12061) ■ 

Discusses methods of using diodes as rf switches to select crystals 
for these oscillators. The techniques are useful for electronic 
selection of one of a group of crystals with minimum disturbance 
to the series resonant frequency of the selected crystal. 

Motorola AN-756 (5 pg.) 


“A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic” 

See listing under (Linear) Consumer, TV (Motbrola) 


14 “A Phase-Locked Loop Tuning System for Television’ 

4 See listing under (Linear) Consumer, TV (Motorola) 


“An ADF Frequency Synthesizer Utilizing Phase-Lock- 
Loop ICs” 

(MCI 648, MC3062, MC4016, MC4018, MC4044, MC740G) 

Describes circuit for a synthesizer suitable for'the local oscillator 
function in aircraft Automatic Direction Finder equipment. Covers 
programming, trouble shooting, power supply requirements, per- 
formance, circuit modifications, and circuit construction. 

Motorola AN-564 (9 pg.) 


“The Phase-Locked Loop 1C as a Communication System 
Building Block” 

(LM565, LM1496, LM1596) 

Discusses basic phase locked loop operation, design considerations, 
noise performance and describes the IM565 circuit. Applications: 
IRIG channel demodulator, FSK demodulator, and weather satellite 
picture demodulator. 

National Linear Applications Handbook, Vol. I, AN-46 (12 pg.) 


“SL650 Phase-Locked Loop Applications” 

(SL650, SL651) 

Describes the circuit and application of this device that can operate 
to 0.5 MHz. Applications: Modulators-AM, FM, FSK, PAM, SCAM, tone 
burst, phase shift, delta, PWM, Waveform Generators-sine, triangle, 
mark/ space ratio, staircase: Demodulators; Modem Systems, and a 
Digital Voltmeter. 

Plessey Semiconductor SL650 Applications (32 pg.) 


17 “Applications of the COS/MOS CD4059A Programmable 
Divide-by-N Counter: Digital Frequency Synthesis for 
FM Tuners and CB Transceivers” 

(CD4059) ■ 

Discusses frequency synthesis using the counter for an FM digital 
tuner and a CB transceiver. 

RCA ICAN-6374 (12 pg.) 


18 “Low-Power Digital Frequency Synthesizers Utilizing 
COS/MOS ICs” 

(CD4000 Series) 

Reviews digital phase-locked loops. Describes their implementation 
with CMOS for use in FM receiver synthesizers, both heterodyne and 
prescaling types. 

RCA ICAN-6716 (15 pg.) 
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Photosensitive Devices 


1 “Light Sense” 

Covers optoelectronic sensors and systems including light activated 
switches and selfscanned photodiode arrays. 

Integrated Photomatrix $6.00 (147 pg.) 

2 “Applications of Reticon Photodiode Arrays in Electron 
and X-Ray Detectors” 

(RL Series) 

Describes the use of self-scanning photodiode arrays for detecting 
soft X-rays (1 to 10A) and electrons in the 10 to 100 KEV range. 
Reticon Application Note 101 (4 pg.) 


Power Control 


“A Monolithic Zero-Crossing AC Trigger (Trigac) for 
Thyristor Power Controls” 

(/xA724) 

Describes the i uA742 zero-crossing ac 'trigger, which minimizes 

3 radio frequency interference generation. Discusses the circuit and 
operation of this device. Covers application with an SCR in a half 
wave circuit, full wave circuits, isolated system connections, and 
multi-phase power systems. 

Fairchild Application Note 208 (5 pg.) 

4 "A 20 KHz, 1 KW Line Operated Inverter” 

Describes application in 208-volt, line-operated, computer main- 
frame power supply. The output capability of the inverter is 5 v 
at 200 amp. 

Motorola AN-588 (6 pg.) 

5 “Servo Motor Drive Amplifiers” 

Discusses design of transformerless, AC servo amps using power 
Darlington transistors and IC op amps. Describes two power ampli- 
fiers, one using a 28 v power supply, the other, high voltage transis- 
' tors. Also covers four op amp preamps and 90° phase shifters. 
Motorola AN-590 (7 pg.) 

6 "Pulse Width Modulation for Small DC Motor Control” 

(MC1458, MC1709, MC14011' 

Discusses several circuits, us 'g discrete, operational amplifier and 
IC devices, tor developing pu ;e width modulation drive signals. 
Describes how these signals car, control the speed of small motors, 
primarily permanent magnet type. 

Motorola AN-705 (4 pg.) 

7 “Phase Control of AC Power with the SL440” 

(SL440) 

Describes the operations of the SL440 power control circuit, and 
supply requirements. Applications Include use with inductive loads, 
three phase systems, lighting, heating, motor and power supply 
control. 

Plessey Semiconductor (38 pg.) 

8 “Some Applications of a Programmable Power 
Switch/ Amplifier” 

(CA3094) 

Brief circuit description of CA3094. Device delivers three watts 
average power, 10 watts peak power to external load. Applications 
include Class A power amplifiers and driver amplifiers for comple- 
mentary transistors, wideband power multivibrators, oscillators, 
comparators, voltage regulators, analog timers, and motor-speed 
controllers. 

RCA ICAN-6048 (12 pg.) 


Power Control (con!) 


9 “Triac Power Controls for Three-Phase Systems” 

(CA3059) 

Describes basic approach to designing triac control circuits for use 
in the switching of three-phase power. Outlines basic design rules 
and describes CA3059 zero-voltage switch. Discusses methods of 
isolation of dc logic circuitry. Covers recommended configurations 
for power control circuits. 

RCA AN-6054 (6 pg.) 

10 “Features and Applications of RCA IC Zero- Voltage 
Switches” 

See listing under (Linear) Switches. (RCA) 

11 “ICs for Phase and Burst Control of SCR or Triac” 

(L120, L121) 

Examines 2 ICs which are suitable for SCR and Triac firing. Descrip- 
tion includes diagrams, equations, and applications in ON-OFF con- 
trol and proportional control. 

SGS-ATES Technical Note 116 (12 pg.) 

12 “A Monolithic Amplifier-Detector SCR Firing Circuit” 

(ULN-2300) 

Describes the operation of the ULN-2300 linear differential amplifier 
with integral SCR. Covers response, impedance characteristics and 
closed loop characteristics, open loop gain vs. temperature, and 
describes use as a sensitive control, as a drive amplifier in a typical 
control system and as a control for counters, relays, motors. 

Sprague Electric TP69-4 (12 pg.) 

13 “Applications of High-Voltage/ High-Current Monolithic 
Interface Circuits” 

(060, 400 Series, 500 Series) 

Application of Series 060 Dual Darlington Switch and Series 400/ 
500 Power Drivers in aireraft lamp drive circuit, solenoid printer, 
and 4-phase bipolar stepping motor, 

Sprague Electric TP 72-4 (5 pg.) 


Power Supplies 


14 “Power Supply Design Using the ICL8211 and ICL8212” 

(ICL8211, ICL8212) 

Describes use of these devices as positive and negative voltage 
regulators, constant current sources, high voltage and overvoltage 
protection circuits, supply window detectors and power failure- 
shutdown systems. 

Intersil- A027 (8 pg.) 

15' "Fast IC Power Transistor with Thermal Protection” 

(LM195) 

Circuit design of the LM195 IC power transistor, a three terminal 
device with safe area protection plus current and thermal limiting. 
Applications: 6 amp variable output switching regulator, 1 amp posi- 
tive and negative voltage regulators, time delay circuit, and optically 
contr oiled switch, power amplifier and vsiiage follower. 

National AN-1 10 (6 pg.) 

16 “ + 5 to— 15 Volts DC Converter” 

(LM311) 

Describes use of the LM311 comparator for this voltage conversion. 
National Linear Applications Handbook, Vol. I, LB-18 (2 pg.) 

17 “General Purpose Power Supply” 

(LM395) 

Diagrams a 25V, 10A supply using parallel LM395s for pass elements, 
elements. 

National Linear Applications Handbook, Vol. II, LB-28 (2 pg.) 
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Preamplifiers 


1 “Applications of the fx A739 and ^A749 Dual Preamplifier 
Integrated Circuits in Home Entertainment Equipment” 

See listing under (Linear) Consumer, Audio. (Fairchild) 

2 “Audio Handbook” 

See listing under (Linear) Consumer, Audio (National) 

3 “LM381 Low Noise Dual Preamplifier” 

< (LM381) 

Describes the circuit. Discusses application as various tape ampli- 
fiers, phono preamplifier, and an audio mixer. 

National AN-64 (12 pg.) 


4 “LM381A Dual Preamplifier for Ultra-Low Noise 

Applications” 

(LM381) 

Gives detailed description of circuit operations of LM381A. 
National AN-70 (4 pg.) 


5 “1C Preamp Challenges Choppers on Drift” 

(LM108A, LM121) 

Describes circuit of the IM121 preamplifier and discusses offset 
balancing, achieving of low drift, and typical operating performance. 
Also covers effects of the associated operational amplifier citing 
the LM108A as an example. 

National AN-79 (8 pg.) 

6 “Versatile 1C Preamp Makes Thermocouple Amplifier 
with Cold Junction Compensation” 

. (LM321, LM308A) 

Discusses use of LM321 preamp with LM308A operational amplifier 
to form a precision, low-drift operational amplifier that also acts 
as a cold junction compensator, 
i National Linear Application Handbook, Vol. II, LB-24 (2 pg.) 


Regulators 


7 “The Voltage Regulator Applications Handbook” 

UA104, mA105, m A109, m A723, mA7600, ^7800, M A78L00, M78M00, 
m A79E00) 

Gives specifications and parameters for various 1C regulators and 
includes a selection guide. It devotes two chapters to each major 
regulatory family, the first chapter describes design and electrical 
characteristics, the second discusses electrical and thermal con- 
siderations which are useful as application guidelines. 

Includes appendices covering switching regulator and power supply 
design and a guide to the selection and operation of suitable power 
transistors. Applications of 7800 and 78M00 include fixed output, 
current and dual polarity regulators. 

The 79E00 applications include use as a high current negative volt- 
age regulator. The 723 is discussed in 150 mA maximum, positive j 
shunt regulators with high line rejection or high input voltage, | 
floating positive regulators, medium/high output current negative 
regulators, and several other applications. 

The 104, 105, and 109 applications include high current, switching 
and floating regulators. 

Fairchild Voltage Regulator Applications Handbook (96 pg.) 

8 “Designing Digitally-Controlled Power Supplies” 

(MC1406, MC1408, MC1466, MC1723) . 

Discusses two approaches to designing power supplies, one using 
the MC1723 voltage regulator, the other using the MC1466 floating 


Regulators (cont) 


regulator with optoelectronic Isolation. Also discusses BCD-to-binary 
converter and memory options. 

Motorola AN-703 (8 pg.) 


9 “A New Approach to Switching Regulators” 

Describes a 24 volt 3 ampere switching mode supply which operates 
at 20 kHz from a 120 volt AC line with 70% efficiency. Briefly dis- 
cusses load-line shaping to reduce power losses and to reduce noise 
Motorola AN-719 (11 pg.) 


10 “Voltage Regulator Handbook” 

(MC78L00, MC78M00, MC7700, MC7800, MLM109, MLM209, MLM- 
309, MC79L00, MC7900, MLM105, MLM205, MLM305, MLM104, 
MLM204, MLM304, MC1723, MC1469, MC1569, MC1463, MC1563, 
MC1468, MCI 568, MC1466, MC1566, MC3420, MC3423, LM117, 
LM317. LM123, LM323) 

Discusses basic voltage regulator theory and design including such 
relevant topics as series pass elements, heatsinking, layout, input 
power supply design, reliability, and troubleshooting. Also contains 
product data sheets. 

Motorola $2,50 (202 pg.) 


11 “A Versatile, Monolithic Voltage Regulator” 

(LM100) 

Circuit operation. Applications for the LM100 between 2 v to 30 v 
(up to 2 amps with two external transistors) are discussed. Includes 
high power, switchback current limiting, negative voltage, tempera- 
ture compensating, and switching regulators. 

National Llndar Applications Handbook, Vol. I, AR-I (IT pg.) 

12 “Designing Switching Regulators” 

(LM100) 

LM100 applications discussed include high current, driven switch- 
ing, current limiting, negative and high voltage regulators, as well 
as switching, and linear regulator combinations. 

National Linear Applications Handbook, Vol. I, AN-2 (12 pg.) 


13 “Tracking Voltage Regulators” 

(LM104, LM105, LM204, LM205, LM304, LM305) v 

Describes adjusting several regulator voltages with one potentio- 
meter, tracking positive and negative regulators using the LM104 
as an amplifier, and tracking regulators with different output 
voltages. 

National Linear Applications Handbook, Vol. I, LB-7 (2 pg.) 

■ *. 

14 “New Uses for the LMIOO Regulator” 

(LM100) 

Applications include shunt regulator, switching regulator with over- 
load shutoff, temperature controller, power amplifier, SSB trans- 
mitter, light-intensity regulator, and photomultiplier tube supply. 
National Linear Applications Handbook, Vol. I, AN-8 (12 pg.) 


15 “1C Regulators Simplify Power Supply Design” 

(LM104, LM105, LM204, LM205, LM304, LM305) 

Describes use of LM104 and LM105, in 0.2 and 2A regulator cir- 
cuits. Provides circuit construction hints. 

National Linear Applications Handbook, Vol. I, LB-10 (2 pg.) 

16 “High Stability Regulators” 

(LM108A, LM109, LM208A, LM209, LM308A, LM309) 

Describes design and gives schematics for high stability positive 
and negative regulators using LM109 and LM108A. 

National Linear Applications Handbook, Vol. I, LB-15 (2 pg.) 
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LINEAR 


Regulators (coni) 

Regulators (con!) 

1 “Designs for Negative Voltage Regulators” 

(LM104, LM204, LM304) 

Describes the LM104 and covers pitfails that cause unexpected 
failures as well as protection schemes. Including discussions of 
high current regulators, symmetrical power supplies, high voltage 
regulators, switching and high current switching regulators, and 
driven switching regulators. 

National Linear Applications Handbook, Vol. 1, AN-21- (16 pg.) 

2 “The LM105 — An Improved Positive Regulator” 

(LM1Q5, LM2Q5, LM305) 

Describes the circuit of this regulator, power limitations, using 
booster transistors, foldback current limiting, and dominant failure 
mechanisms. 

National Linear Applications Handbook, Vol. I, AN-23 !8 pg.) 

3 “1C Provides On-Card Regulation for Logic Circuits” 

(LM109, LM209, LM309) 

Discusses design of regulators in general and describes the LM109. 
Covers application as a fixed 5V regulator, adjustable-output regu- 
lator, current regulator and high stability regulator. 

- National AN-42 (6 pg.) 

4 “LM125/LM126/LM127 Precision Dual Tracking 

Regulators” 

(LM125, LM126, LM127) 

Circuit description, operation and applications, including current 
boosting, are discussed along with charts depicting external current 
limiting characteristics and a discussion of foldback current limit- 
ing. Electronic turn-off of the output without removing the input 
voltage is also described. 

National AN-82 (15 pg.) 

5 “LM340 Series — Three Terminal Positive Regulators" 

(LM340) 

Describes this 1 ampere regulator circuit. Applications: constant 
current source, high current regulator with short circuit current 
limit, 5 v regulator for TTL, adjustable output voltage regulators, 
tracking dual regulator, and high voltage regulators. 

National AN-103 (12 pg.) 

6 Constant Current LED” 

(NSL4944) 

Describes how this two lead LED/ 1C device can be used not only as 
an, indicator but also as a rectifier and constant current source. 
National AN-153 (4 pg.) 

7 “Applications for an Adjustable 1C Power Regulator” 

(LM117, LM217, LM317) 

Covers basic LM117 circuit operation. Shows basic applications 
plus use for multiple outputs, current regulation, constant voltage/ 
constant current, and a voltage to 2-wire (10-50 ma) current trans- 
mitter. 

National AN-178 (4 pg.) 

8 “Three-Terminal Regulator is Adjustable” 

(LM117, LM217. LM317) 

Covers basic LM117 circuit operation, overload protection circuits 
and operating considerations. Includes applications with logic shut- 
down, multiple regulators with single control, switching regulators 
and battery chargers. 

National AN-181 (3 pg.) 

9 “Improving Power Supply Reliability with 1C Power 
Regulators” 

(LM117, LM217, LM317) 

Describes various regulator circuit design practices to improve 
system reliability. 

National AN-182 (3 pg.) 

10 “Worst Case Power Dissipation in Linear Regulators” 

(LM100, LM104, LM200, LM204, LM300, LM304) 

Discusses problems of excessive dissipation in regulators and sug- 
gests solutions using LM100 and LM104. 

National Linear Applications Handbook, Vol. 1, LB-3 (2 pg.) 

11 “Adjustable Three-Terminal Regulator for Low Cost 

Battery Charging Systems” 

(LM317) 

Discusses the ability to adjust the output of the LM317 voltage 
regulator as it relates to battery charging systems. 

National LB-35 (2 pg.) 

12 “A Novel FET Micropower Voltage Regulator” 

Depicts the building of a micropower voltage regulator using FtTs. 
National FET Databook (2 pg.) 

13 “Voltage Regulator Handbook” 

(LM109, LM120, LM123, LM125, LM126, LM127, LM145, LM340, 
LM341, LM342. LM7S00, LM78L00) 

Covers product selection; heat flow and thermal resistance; com- 
mercial and custom heat sinks; applications of positive, negative 
and dual regulators; power supply design and includes data sheets 
for the product families listed above. 

National Voltage Regulator Handbook, $3.00 (139 pg.) 

14 "The 4195 Regulator” 

(RC4195, RM4195) 

Describes application as a ±15 v, 100 ma regulator; a ±2.5 a 
regulator; a ±15 to ±50 v unit, or a complementary ±3 to ±27 v 
device. 

Raytheon Semiconductor Application Note (9 pg.) 

.■ 1 
•| 

15 “Applications of the CA3085 Series Monolithic 1C Voltage 
Regulators” 

(CA3085) 

Circuit description of positive regulators with output currents up 
to 100 milliamperes from -55°C to +125°C. Applications include 
high-current and constant-current regulators; switching, dual-track- 
ing and high-voltage regulators. Use as a general purpose amplifier, 
and various methods of current limiting are mentioned, 

RCA iCAN-6157 (11 pg.) 

16 “A Switching Regulator Using an RCA P-N-P Power 
Darlington Transistor” 

(CA30S5) 

Gives a detailed discussion of a 28 v input, 4-16 v, 11 a, switching 
regulator. 

RCA ANbi95 (8 pg.) 

17 “Using a Dual-Polarity. Tracking Voltage Regulator” 

(SG1501, SG2501, SG3501) 

Describes the circuit and use of the SGI 501 series of dual regu- 
lators. 

Silicon General Applications Bulletin 1 (6 pg.) 
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Regulators (cont) 


1 “Designing Switching Voltage Regulators with the TL497” 

(TL497) 

Covers principals of operation and use as a step-down, step-up or 
inverting regulator. 

Texas Instruments Application Report CA-189 (16 pg.) 


Switches 


2 “Applications of the>A742 TRIGAC — 

A Zero Crossing AC Trigger” 

(mA742) 

Describes this TRIGAC circuit. Includes a discussion of the transfer 
characteristics and performance plus operation from ac and dc 
supplies. Applications: 110 V ac single threshold control; single 
phase, 110 V ac dual threshold control with hysteresis; 110 V ac 
dual threshold control with time proportioning; with time propor- 
tioning for Y or A loads; operating with transformer isolation be- 
tween control circuit and ac line; output pulse amplifier with 
transformer; output pulse inverter; period extender for time pro- 
portioning; initial cycle delay; sensor failure detection circuit; time 
delay "relay” circuit; 208V ac dual threshold control 1 10V ac, 
400 Hz dual threshold control with single TRIGAC for Y loads. 

Also includes a section listing parts and component location dia- 
grams for these applications and discusses operation with a fixed 
dc supply. Covers use of the TRIGAC with nonresistive loads, dis- 
cusses thyristor cells, and full wave output power switches for use 
with the device. 

Fairchild GO pgJ . 


3 “Understanding and Applying the Analog Switch” 

(IH5001, IH5009, IH5025, IH5040) 

Compares parameters of analog switches. Applications of several 
switch families are discussed, including 3-channel differential multi- 
plexer, gain programmable amplier, gain ranging circuit, sample and 
hold circuit. 

Intersil Application Bulletin A003 (16 pgJ 

4 “The IH50O9 Series of Low Cost Analog Switches” 

(IH5009 Series) 

Describes circuit parameters, logic compatibility, and virtual ground 
switching applications including 4-channel multiplexer, gain ranging 
circuit, gain programmable amplifier and- 16-channel multiplexer. 
Intersil Application Bulletin A0004 (8 pg.) 


5 “A New CMOS Analog Gate Technology” 

General discussion of "latch up.” Describes “floating body” process, 
which eliminates this problem. 

Intersil Application Note A006 (2 pg.) 


6 “Application of the MC3416 Crosspoint Switch” 

(MC3416). 

Describes operation and use of this 4X4 balanced crosspoint 
switch in telephone applications including PABX. Appendices cover 
dielectric isolation, SCR action and testing. 

Motorola AN-760 (15 pg.) 


7 “High Speed MOS Commutators” 

(MM451, MM453, MM454) 

Discusses the lowered threshold voltages in commutators, on and 
off resistances, switching speed, noise and high-frequency noise 
control. 

National Linear Applications Handbook, Vol. I, AN-28 (8 pg.) 


Switches (cont) 


8 “Analog-Signal Commutation” , 

(MM450, MM451, MM454, MM550, MM551, MM552) 

Describes dc characteristics involved in MOS 1C switching of analog 
signals when the signal input range varies between ± 10 v. 

National Linear Applications Handbook, VoY I, AN-33 (6 pg.) 


9 “Applications of MOS Analog Switches” 

(LH0014, LH0019) 

Discusses basic commutation circuits and describes the use of the 
LH0014 and LH0019 in linear amplifier applications, including reset 
functions and chopper circuits. Covers use of MOS switches as 
suppressed carrier double-sideband modulators and double-side- 
band demodulators. Also describes a circuit for a phase-locked loop 
AM-FM detector without tuned circuits. 

National Linear Applications Handbook, Vol. I, AN-38 (8 pg.) 


10 “PIN Diode Drivers” 

(DH0035, DH0035C) 

Describes PIN diode switching requirements and application of 
DH0035 as a driver. Includes discussion of anode ground and 
cathode ground designs and of repetition rate considerations. 
National AN-49 (6 pg.) 


11 "High Speed Analog Switches” 

(AM 1000, AM1001, AM1002) 

Discusses time domain multiplexing, current mode multiplexing, the 
switching characteristics of the AM1000 J-FET switches, and drive 
circuits. 

National AN-53 (6 pg.) 


12 “Features and Applications of RCA 1C Zero- Voltage 
Switches” 

(CA3058, CA3059, CA3079) 

Discusses zero-voltage switch operation in general. Operation pri- 
marily with thyristors in ac power control and switching applica- 
tions, including electric heating, oven/ broiler control, machine 
control, light control and industrial systems. 

RCA 1 CAN-6538 (6 pg.) 


13 “Applications of the RCA CA3062 1C Photo-Detector and 
Power Amplifier in Switching Circuits” 

(CA3062) 

Describes circuit operation and application in a latched memory 
circuit, a light activated triac control, a triac control with auto- 
matic shut off and alarm, and a triac intrusion alarm system. 

(RCA I CAN-6538 (6 pg.) 

14 “Some Applications of a Programmable Power 
Switch/ Amplifier” 

See listing under (Linear) Power Control. (RCA) 


15 “FETs as Analog Switches” 

General discussion of FET operation: detailed discussion of factors 
affecting switch performance, including specific load problems and 
applicable driver, circuits. 

Siliconix AN72-2 (12 pg.) 


16 “1C Multiplexer Increases Analog Switching Speeds” 

(DG506, DG181) 

Describes single and two level 1C multiplexing systems, including 
the advantages and disadvantages of each. 

Siliconix AN73-2 (5 pg.) 
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1 “Switching High-Frequency Signals with FET Integrated 
Circuits” 

(DG133, DG171, DG181, DG200) 

Discussion of DG133/171/ 181/200 as rf switches. Gives equivalent 
circuits. “Off” isolation and “On” performance data. Applications: 
control of video monitor and switching between two video cameras. 

Siliconix AN73-3 (16 pg.) 

2 “Driver Circuits for the JFET Analog Switch” 

Discussion and comparison of resistor-coupled diode charge transfer, 
space transistor charge transfer, and switched resistor driver cir- 
cuits for JFET switches. 

Siliconix AN73-5 (12 pg.) 

3 “Analog Switches in Sample and Hold Circuits” 

Covers the effects of FET analog switch current handling capability 
on settling time and the effects of offset characteristics on sample 
and hold system accuracy. Describes inverting and non-inverting 
sample and hold circuits. 

Siliconix AN74-2 (4 pg.) 

4 “CMOS Analog Switches — A Powerful Design Tool” 

Describes CMOS switch construction, characteristics and operating 
precautions Applications include: a four channel switch to multiplex 
a scope input, a low pass filter with digitally controlled frequency 
response, an amplifier with programmable inputs and gain, a sample 
and hold circuit, a latching switch, high frequency switching and 
multiplexer systems. 

Siliconix AN75-1 (16 pg.) 

5 “Designing with Monolithic FET Switches” 

Describes MOSFET and JFET switch operation plus driver considera- 
tions. 

Sii.cnnix TA73-2 (4 pg.) 

6 “Analog Switches and Their Applications" 

(DG300 series, OGbGb) 

introduces basic semiconductor theory and discusses in detail FET 
analog switches. Various circuit combinations including driver cir- 
cuits, multiplexing, sample-and-hold circuits, N-path filters, and 
converters are also analyzed. 

Siliconix $4 00 (324 pg.) 

7 “High Speed CMOS Analog Switches” 

(DG300 Seiies, DG181 Series) 

Discusses the devices in low power, multiplexing, and thermocouple 
applications. (Includes AN76-6) 

Siliconix (24 pg.) 

8 “Magnetically-Activated Monolithic Integrated Circuits 
for Analog and Digital Applications” 

(ULN-3006) 

Discusses the Hall effect, digital sensing and experiments in linear 

sensing. * 

Sprague Electric TP 71-11 (10 pg.) 

9 “in 1C Form Haii Effect Devices Can Take on Many New 
Applications” 

(ULN-3006) 

Describes the Hall etrect, suggests linear ana digital applications. 
Sprague Electric TP 71-12 (5 pg.) 

10 “Modes of Actuation for Type ULN-3006 ‘Hail Effect’ 
Switches” 

(ULN-3006) 

Describes magnetic operation of this non-contact, switching device. 
Sprague Electric Application Note 27404.1 (4 pg.) 
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11 “Suggested Output Loads for Type ULN-3006 Hall Effect* 
Switches" 

(ULN-3006) 

Diagrams connections to use the open collector output to drive 
transistors, thyristors, TTL and M0S circuits. 

Sprague Electric Application Note 27404.2 (2 pg.) 

12 “Specifying and Testing Multiplexers” 

Describes how Teledyne Philbrick defines and measures analog 
multiplexer parameters with emphasis on CMOS types. 

Teledyne Philbrick Applications Bulletin AN-31 (4 pg.) 


Thermal Considerations 


For Temperature Sensors see (Linear) Transducers 

13 “Thermal Evaluation of Integrated Circuits” 

Describes four methods for thermal evaluation, including reverse 
biasing substrate diodes, 

Fairchild Application Note 205 (8 pg.) 

! 14 "Mounting Procedure for, and Thermal Aspects of, 
Thermopad Plastic Power Devices” 

Covers various methods of mounting and heat-sinking Motorola case 
number 77, 90, and 199 plastic power devices. Also discusses 
thermal resistance considerations, lead forming, and circuit board 
cleaning. 

Motorola AN-290B (9 pg.) 

15 “Transient Thermal Resistance — General Data and Its 
Use” 

Discusses transient thermal resistance and its use and describes 
methods using various degrees of approximations to determine the 
junction temperature rise of a device. Also covers the concept of a 
duty cycle family of curves to simplify calculation of junction tem- 
perature rise under a repetitive pulse train. 

Motorola AN-569 (15 pg.) 

i 

16 “Mounting Techniques for Metal Packaged Power 
Semiconductors” 

Discusses preparation of mounting surfaces, using thermal com- 
pounds, and fastening techniques. Gives typical interface thermal j 
resistance for a number of packages. 

Motorola AN-599 (5 pg.) 

17 “Low Cost LED Thermometer” 

See listing under (Linear) Transducers. (National) 

18 "Micropower Thermometer” 

See listing under (Linear) Transducers. (National) 

19 “Thermal Resistance of integrated Circuit Packages” 

Describes method of measuring package ihermai resistance while 
package is immersed in a constant-temperature, circulating oil bath 
that acts as an infinite heat sink. 

Spragup nertrir TP 7?-7 (5 pg ) 

20 “Thermal Design for Plastic Integrated Circuits” 

(ULN-2277) 

,, Discussion of chip power dissipation— using amplifier as an ex- 
ample, heat dissipation, ULN-2277 dual 2-watt audio power heat 
sinks, heat sink finishes, and forced air cooling. 

Sprague Electric TP 74-1 (7 pg.) 
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Thermal Considerations (cont) 


Transducers 


1 “New Heat Sinking Techniques for Hermetic OIPs” 

Describes use of stamped and extruded heat sinks and method of 
reversing 1C die and bonding chip directly to Kovar base. 

Sprague Electric TP 744 (4 pg.) 


Timers 


2 “Single-Chip Frequency Synthesizer Employing the 
XR2240” 

(XR2240) 

Describes use of this timer/ counter as a single-chip frequency 
synthesizer: f D = f, (m/n + 1) Where f Q <200 kHz. Describes 
generating 100 Hz synchronized to 60 Hz line. 

Exar TB-1003 (3 pg.) 

3 "Precision Timer” 

(ZN1034E) 

Explains the device and its use in various applications including a 
wiper control, a metronome, and a battery charger. 

Ferranti Electric (19 pg.) 

4 “Versatile Timer Operates from Microseconds to Hours” 

(LM122) 

Describes the LM122 circuit and its operation. Includes discussion 
of pin functions, timing errors and noisy environments. Discusses 
use as various timers, as a pulse width detector, a comparator, an 
oscillator, a two-terminal time delay switch, and a frequency to 
voltage converter. 

National AN-97 (12 pg.) 

5 “Using National Clock Integrated Circuits in Timer 
Applications” 

(MM5309, MM5311, MM5312, MM5315) 

Describes demultiplexing techniques to generate time intervals and 
low frequency square waves. Gives as an example a fail-safe light- 
ing timer. 

National AN-143 (4 pg.) 

6 “1.3 Volt 1C Flasher, Oscillator Trigger, or Alarm” 

(LM3903) 

Describes circuit operation. Covers various flasher, tone generator 
and trigger circuits, especially for low voltage applications in any- 
thing from toys to laboratory equipment. 

National AN-154 (10 pg.) v 

7 “MM5865 Universal Timer Applications” 

(MM5865) 

Provides block diagram and system description, discusses general 
timing and programming capabilities, suggests timing and counting 
applications. 

National AN-168 (10 pg.) 


8 “A 4-Digit, 7-Function Stop Watch/Timer” 

(MM5865) 

Gives detailed instructions for the circuit and construction of a 
4-digit, 7-function timer with a display resolution of 0.01, 0.1, and 
1 second, using the MM5865. 

National AN-169 (14 pg.) 


9 “Problem Solving with the Dual Set Point Timer” 

(DF215) 

Describes the device and its use as various timers and controls. 
Siliconix AN76-2 (10 pg.) 
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10 “The LX1602A Pressure Transducer and Altimeter 
Applications” 

(LX1602A) 

Describes how to use this transducer along with additional elec- 
tronics to build an altimeter that operates over a range of -1,000 
feet to +50,000 feet. 

National AN-91 (3 pg.) 

11 “Installation Ideas for Pressure Transducers” 

> (LX1600, LX1700, 1X1400, LX1701) 

Provides suggestions for mounting National transducers for various 
applications. Includes diagrams and typical mounting configurations. 
National AN-92 (4 pg.) 

12 “Transducers in Fluid Flow Applications” 

(LX1602A) 

Discusses application of LX1602A in pressure vessel, open flow and 
closed flow applications. 

National AN-93 (8 pg.) 

13 “LX Series Pressure Transducers: Design and 
Applications Information” 

(LX1600A, LX1601A, LX1602A) 

Describes hybrid transducer circuit and applications, including 
pressure to frequency converter, latching altitude detector, digital 
readout barometer and altimeter. 

National AN-94 (8 pg.) 

14 “Pressure Transducer Load Cell” 

(LX1700G) 

Describes use of LX1700G pressure transducer to measure weight. 
National AN-95 (4 pg.) 

15 “Pressure Transducers as Accelerometers” 

(LX1700G) 

Discusses uses of accelerometers and describes scheme of con- 
verting LX series pressure transducers to cover ranges from frac- 
tions to thousands of g's. 

National AN-96 (4 pg.) 

16 “A New Interfacing Concept: The Monolithic Temperature 
Transducer” 

(LX5600, LX5700) 

Covers alternate methods of powering the LX5600, load isolation and 
an unusual active thermal shield (the shield tracks the surface 
temperature of the sensor.) Describes use as a thermal transducer, 
temperature to frequency converter, and a temperature controller 
with rate-of-change sensing. Discusses use of differential tempera- 
ture measurements for liquid or moving air detection (including) 
wind) and for position sensing (using a heat source as a position 
reference. 

National AN-132 (10 pg.) 

17 “Micropower Thermometer” 

(LX5600) 

Describes use of the LX5600 as a thermometer whose ouput is 
a current proportional to temperature and can drive a meter for 
direct readout. 

National Linear Applications Handbook, Vol. II, LB-27 (2 pg.) 

(LX5700) 


18 “Low Cost LED Thermometer” 

Presents circuit for a -40° to 100°C thermometer with a con- 
version circuit for -40° to 199°F. 

National Linear Applications Handbook, Vol. II, LB-30 (2 pg.) 
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Transducers (cont) 


1 “Crystal Oven Controller and Precision Voltage 
Reference” 

(LM199,, LM299, LM399, LM199A, LM299A, LM399A) 

Shows the use of the LM199 both as an oven temperature controller 
and a voltage reference at the same time. 

National Linear Applications Handbook, Vol. II, LB-31 (2 pg.) 

2 “Simple Temperature Control” 

(LX5600) 

Discusses setting up a temperature control system using the 
LX5600. 

National LB-36 (2 pg.) 

3 “The Multi-Level Switch Kit, Part No. SKI 007” 

Details the use of any LX series pressure transducer to produce a 
high level analog output as well as three independent switch points. 
National TB-1 (2 pgs.) 

4 "Transducer Sensor Diaphram 15 Million Cycle Life Test” 

Findings in the continuing test of National’s transducer sensing 
elements — a silicon membrane approx. 1 mil. thick. 

National TB-3 (1 pg.) 

5 “Use of the SKI 007 Pressure Transducer Kit in Vault 
Alarm Systems” 

Describes application of this multi-level switch kit with a pressure 
transducer in vault alarm systems. 

National TB-7 (2 pg.) 

( 6 “Transducer Fluid Filled Option” 

Describes the Fluid-Filled” methods of protecting transducers from 

: hostile environments. Rates the resistance of silicone rubber to 

some common fluids. 

National TB-8 (2 pg.) 

7 “REF-02 Temperature Controller” 

(CMP-02, REF-02) 

Describes temperature control using the REF-02 and the CMP-02 
comparator. > 

Precision Monolithics AB-4 !1 pg.) 

8 “Thermometer Application of the REF-02” 

(REF-02) 

v Discusses thermometer essentials, bandgap voltage reference theory, 
and basic circuit design using device. 

Precision Monolithics AN-18 (4 pg.) 


Voltage References 


9 “1.2 Volt Reference” 

II Ml 13, I M3 13) 

Describes the LM113 temperature compensated shunt regulator 
diode. Applications: low voltage regulator circuits, bias current 
source for a differential amplifier, and an electronic thermometer 

r circuit. 

I; National Linear Applications Handbook, Vol. I, (N-56 (4 pg.) 

10 “!C Voltage Reference has 1 PPM per Degree Drift” 
(LM199, LM299, LM399, LM199A, LM299A, LM399A) 

Describes this device with a sub surface Zener and an on-chip 
temperature stabiliser. Several applications are also covered. 
National Linear Applications Handbook, Vol. II, AN-161 (6 pg.) 


Voltage Reference (cont) 


11 “1C Zener Eases Reference Design” 

(LM129, LM329) 

Describes LM129 circuit and operation. Covers use in voltage refer- 
ence and regulator applications. 

National AN-173 (3 pg.) 

12 “References for A/D Converters” 

(LM199, LM399, LM199A, LM399A) 

Discusses requirements of references for various accuracies of A/D 
converters. Gives reference circuit designs. 

National AN-184 (4 pg.) 

13 “A Micropower Voltage Reference” 

Describes a voltage reference made by operating a JFET slightly 
below pinch-off along with an op amp to convert current to voltage. 
National Linear Applications Handbook, Vol. II, LB-34 (2 pg.) 

14 “Crystal Oven Controller and Precision Voltage 
Reference” 

See listing under (Linear) Transducers (National) 
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APPLICATION NOTE DIRECTO 


MEMORY 


Analog 


1 “Delaying AF Signals with MOS Delay-Lines TCA35Q” 
(TCA350) 

Discusses bucket brigade circuits and practical applications em- 
ploying this device. 

ITT Semiconductors (pg. 7) 


2 “MOS Delay Lines” 

(DM8000, DM8510, DM8830, MM506) 

Covers use of MOS shift registers to build delay lines. 
National MB-4 (2 pg.) 


“Acoustic Applications of Serial Analog Delay Devices” 
(SAD 1024) 

Covers use in reverberation, vibrato, chorus, wow and flutter control 
plus considerations in using this device. 

Reticon Application Note 104 (8 pg.) 


4 “Bucket Brigade Devices Circa 1976” 

Gives history of development, construction features, and advantages 
of bucket brigade devices. 

Reticon Technical No. 107 (11 pg.) 


“A Tapped Analog Delay for Sampled Data Signal 
Processing” 

Introduces tapped analog delays and gives various applications 
heretofore accomplished by digital techniques. 

Reticon Application Note No. 105 (11 pg.) 


Character Generators 


10 “A CRT Display System Using NMOS Memories” 

(MC6545, MCM6570, MCM6571) 

Discusses basic crt operation, character formation and describes 
the 8K-bit MCM6570 character generators. Describes a 128-character 
system in detail, including counter and retrace control, memory 
select, and address register sections. 

Motorola AN-706A (15 pg.) 


11 “American and European Fonts in Standard Character 
Generators” 

(MM4240, MM5240, MM4241, MM5241) 

Depicts the standard 64 character subsets for these devices. 
National AN-57 (6 pg.) 


12 “DM8678 Bipolar Character Generator” 

(DM8678) 

- Explains the operation of the device and the various features which 
include circuit address latches, the line counter, the 7-bit shift 
register, and the output buffer. 

National AN-167 (4 pg.) 


13 “The Systems Approach to Character Generators” 

See listing under (Memory) ROMs. (National) 


14 “Digital Display Systems” 

Usii^g TTL compatible MOS ROMs to generate displays-. Gives circuit 
diagrams and a sample readout. 

National MB-8 (2 pg.) 



“Serial Operation of Clocked Analog Delay Lines to 
Obtain Long Delay” 

(SAD1024) 

Describes advantages, coupling, and performance of device. 
Reticon Application Note No. 109 (8 pg.) 


“7 x 9 Display Character Generator” 

Uses three MOS ROMs and some TTL logic to create a font of 64 
7x9 dot-type characters. A circut diagram and suggested char- 
acter forms are provided. 

National MB-13 (2 pg.) 


“Implementation of Discrete-Time Analog Filter and 
Processing Systems” 

(TAD32) 

Discusses tapped analog delay device operation and areas of appli- 
cation, including transversal and recursive filters. 

Reticon Application Note No. Ill (10 pg.) 


“Charge Transfer Devices for Sampled-Data Processing” 

Discusses the application of charge transfer devices to analog and 
digital signal processing. Compares CTD devices. Describes Tapped 
Analog Delay, the Binary Analog Correlator, the Analog Correlator 
and the Transversal Filter. 

Reticon Application Notes No. 114 (11 pg.) 


Interface 


“The Recovery of Recorded Digital Information in Drum, 
Disk and Tape Systems” 

Reviews methods for converting the analog signal obtained from 
a magnetic recording into digital format. 

Motorola AN-711 (10 pg.) 


17 “Applying Modern Clock Drivers to MOS Memories” 

(DS0025, DS0026) 

. Covers use of 0025/26 drivers in MOS memory systems. Informa- 
tion includes selection of packages and heat sinks, power dissipa- 
tion, rise and fall time, power supply decoupling, system clock 
line ringing and crosstalk, input coupling techniques, and sample 
calculations. 

National AN-76 (12 pg.) 


“Designing with the SCM5533 CMOS Content 
Addressable Memory” 

(SCM5533) 

Describes operation, matching, expansion, multifield association, 
pattern recognition, learning and a target acquisition system. 

Solid State Scientific AN-110 (14 pg.) 


“Interfacing Circuits for MOS Dynamic Random Access 
Memories” 

Discusses interfacing methods employing level shifters (TTL to 
MOS levels) with boosters, level shifters (MOS to TTL levels), and 
sense amplifiers. 

Nortec Applications Note No. -25 Rev. A (3 pg.) 
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MEMORY 


interface (coni) 

PROMs (eont) 

1 “Charge Pump Driver for 7001 Rams" 

(SN54508) 

Defines a method for driving the charge storage pump input of a 
7001 RAM. Provides a description of the basic storage pump RAM 
ceil and the charge pump circuit diagram. Gives performance curves. 
Texas Instruments Application Report CA-178 (6 pg.) 

2 “High Speed TTL Interfacing for 7001 Static RAMs” 

/OM7COC1 0W7C0CCn 

ton/ Ori/OoUs// 

Illustrates interface techniques for driving the 7001 RAM chip-select 
input, and sensing the memory output. 

Texas instruments Application Report CA-178 (8 pg.) 

11 “PROM Power-Down Circuits” 

(0M74S287) 

Describes several ways to power-down bipolar, three-state PROMs. 
National AN-171 (4 pg.) 

12 “A PROM Programmer for the SC/MP LCDS” 

(SC/MP, MM4204, MM5204) 

Provides a method for the user of the SC/MP LCDS to program 

MM /i oo/t do am** a....** 

i lxuivio. uomg vviicwiap icumiiQuca me UdCJ Cdll uuiiMIuei 

a programmer that plugs into the SC/MP LCDS backplane and pro- 
grams a 512 x 8 PROM in 10 seconds. 

National AN-188 (23 pg.) 

Microprogramming 

RAMs 

3 “Tri-State Logic in High Speed Memories of 
Microprogrammed Computers" 

See listing under (Digital) TTL, General. (National) 

4 “How to Design with the 8X02 Control Store Sequencer” 

See listing under (Microprocessor) Systems (Signetics) 

“Signetics Micro Assembler Reference Manual" 

See listing under (Microprocessor) Programming (Signetics) 

13 “Application of First-In First-Out Memories” 

(Am2812, Am2813, Am2814, 3341) 

Describes the function of a first-in, first-out memory, methods of 
constructing FIFO buffers and the operation of the above P-channel 
MOS devices. Discusses storage and control, expansion methods, 
interfacing, and applications in an N-bit shift register and as a 
key encoder oil key matrix. 

Advanced Micro Devices Application Note (9 pg.) 

14 “The AM9338 Multiple Port Memory” 

(9338) 

Describes applications for this 8-word by 1-bit three-address memory, 
including the working store for high-speed, three address computers; 
first in, first out (asynchronous buffer) memory; and direct address/ 
indirect address memory. 

Advanced Micro Devices Application Note 4 (pg.) 

15 "Application of the EMM/SEMi 4200 Static RAM to the 

Intel 8080A Microprocessor” 

(4200) 

Describes suggested logic interface to connect this 4K X 1 static 
RAM to 8080A MPU 

EMM/Semi Application Note S103A (4 pg.) 

16 “Application of EMM/SEMI 4K Static RAM to Motorola 

M6800 Microprocessor” ! 

(4200) | 

ucouiiucd auggcoicu lugiu micitm/C i u cumicci mid *tr\ x\ i oiam» j 

RAM to the M6800 MPU. ] 

EMM/Semi Application Note $104 (6 pg.) 

17 “Checking Out the EMM/Semi 4200 in 2107B or 4060 
Sockets” 

(4200) 

Suggests circuit changes to permit acceptance of the 4200 static 
RAM in sockets wired for 21078 or 4060 Sockets. 

EMM/Semi Application Note S102 (2 ng.) 

18 “TTL/ MS! 9334 8-Bit Addressable Latch” 

/no OA\ 

Describes operation and applications, including 16 and 32-bit ad- 
dressable latches, 16-word by 4-bit memory, . demultiplexer and 

decoder, 8-bii A;D converter ami a 16-uii seiidi-io parallel Converter. 

Fairchild Application Note 220 (8 pg.) 

19 “Understanding the FIFO” 

(3351) 

Covers 3351 FIFO operation, cascading, plus use in data rate buffer- 
ing, parallel operation, and burst operation. 

Fairchild APP 332 (8 pg.) 

PROMs 

5 “Programming AMI S6834 and S5204A EPROMs" 

(S5204A, S6834) 

Compares on-board versus dedicated-socket programming and sug- 
gestions on programming system design. 

American Microsystems (3 pg.) 

6 “EA2708 EPROM Application Note" 

(EA2708) 

Comments on read characteristics of the device and its use in micro- 
processor systems. 

Electronic Arrays (8 pg.) 

7 “Programmable Read Only Memories” 

'93417, 93427, 93436, 93438, 93448, 93452, 93453) 

Gives general background on PROMs, describes programming pro- 
cedures, discusses power switching address expansion, 8-bit binary 
to decimal decoding and programmed logic controller. 

Fairchild Application Note 333 (16 pg.) 

8 “Application of the Intel 2708 8K Erasable PROM" 

(2708) 

Covers characteristics, operation, programming and erasure, re- 
duced power and interface. 

Intel Application Note AP-17 (15 pg.) 

Q “Irifol Momnrv Hosinn Manrlhnok" 

See listing under (Memory) RAMs (Intel) 

10 “Programming the MCM50G3/5QQ4 Programmable Read 
Only Memory” 

(MCM5003, MCM5004) 

Discusses programming methods for this 64 X 8 bit memory, de- 
scribes circuit and operation. Describes a simple programmer using 
five ICs and a more sophisticated version using 25 ICs offering 
automatic sequencing. 

Motorola AN-550 (12 pg.) 
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MEMORY 


RAMs(cont) 


1 “Designing Non-Voiatiie Memory Systems wiih 
Intel’s 5101 RAM” 

(5101) 

Describes internal circuits and operation of the RAM. Outlines cir- 
cuit techniques for battery supported non-volatile operation. De- 
scribes use of the device with the MCS-40 microcomputer. 

Intel Application Note AP-12 (28 pg.) 

2 “Which Way for 16k?” 

Considers various aspects of 16k RAMs including 64 and 128 cycle 
refresh and the advantages versus disadvantages of latching. 

Intel Application Note AP-22 (7 pg.) 


APPLICATION NOTE DIRECTORY 


RAMs (cont) 


12 “An in-Depih Look ai Mosiek’s High Performance 
MK4027” 

(MK4027) 

Describes operation of this 16-pin, 4K RAM. 

Mostek (15 pg.) 

13 “Why ‘Edge-Activated’ Static Memories?” 

(MK4104, MK4114, MK32000, MK36000) 


Describes, these devices with static memory cells and dynamic 
peripheral circuitry. Compares performance to fully static devices. 
Mostek (4 pg.) 


3 “Applications of the Intel 2104A 4k RAM” 

(2104A) 

Discusses operation of the device including power distribution and 
decoupling. 

Intel Application Note AP-23 (13 pg.) 

4 “MOS Static RAMs” 

(2101,2102,2111,2112, 5101) 

Presents devices, failure mechanisms, testing methods and results. 
Intel RR-9 (7 pg.) 

5 “2416 16K CCD Memory” 

(2416) 

Describes device, failure modes, reliability tests and results. 

Intel RR-11 (5 pg.) 

6 “Intel Memory Design Handbook” 

(1103, 2107A, 2107B, 2416, 3207A, 3222, 3245, 5101, 5235, 5244) 
Combines various RAM, ROM, PROM and CCD application notes plus 
information on support circuits. 

Intel $5.00 (265 pg.) 

7 “AMS7Q01 Basic Storage Module High Speed Memories” 

(7001) ' ' 

Discusses AMS7001 storage module operation, backplane wiring, 
addressing scheme, and power requirements. 

Intersil AN-35 (18 pg.) 


8 “Using the TM-200 Semiconductor Memory Card” 

(7001) 

Describes this memory card using the AMS7001 RAM. Includes de- 
tailed diagrams. 

Intersil AN-36 (22 pg.) 

9 “Layout Considerations Using 4K MOS RAMs” 

Discusses orientation, packing, drivers, power distribution, trace 
widths, signal levels, bypass caps, and bus bars. 

Intersil AN-37 (4 pg.) 

10 “CMOS RAMs’’ 

(IM6508, IM6523, IM6524) 

Provides a block diagram and describes the operation and inter- 
face requirements for these 256 x 1 and 1024 x 1 CMOS RAMs. 
Intersil Application Bulletin M002 (8 pg.) 


11 “Considerations for Designing a High Density, 

Low Power Memory System” 

(MK42Q0) 

Describes a 16K x 8 memory array using the MK4200 4K RAM and 
CMOS logic. 

Mostek (3 pg.) 


14 “A Non-Volatile Microprocessor Memory Using 4K 
N-Channel MOS RAMs” 

(MCM6605, MC6800) 

Describes the design of a 8192-byte non-volatile memory using the 
MCM6605 4K x 1 RAM and CMOS control logic to reduce the power 
requirement in the standby mode. 

Motorola AN-732A (17 pg.) 

15 “The Design of an N-Channei 16K x 16-Bit Memory 
System for the PDP-11” 

(MCM6605, MC3450, MC3452, MC3459, MC3460) 

Briefly describes operation of the MCM6605 NM0S RAM, the details, 
the design of a PDP-11 add-on mainframe memory using this device. 
The interface ICs and system performance are also discussed. 
Motorola AN-740 (15 pg.) 

16 “A CMOS Keyboard Data Entry System for Bus Oriented 
Memory Systems” 

(MC14419) 

Describes a keypad to binary data entry system for placing data 
in RAM memories. It allows data to be entered through keystrokes, 
encoding 4-bits at a time. 

Motorola Application Note AN-759 (4 pg.) 

17 “Semiconductor for Plated Wire Memories” 

See listing under (Digital) Interface. (Motorola) 

18 “A High Speed FIFO Memory Using the MECL MCI 01 43 
Register File” 

See listing under (Digital) High Speed Logic (Motorola) 

19 “A Method of Implementing Stacks with Existing 
Minicomputer Memory” 

Gives detailed description of a controller for a stock of program- 
mable size up to 256 words for a 16-bit minicomputer with less 
than 16k of memory. Tells how stack size can be increased to 4096 
words by adding ten ICs. 

National AN-60 (4 pg.) 

20 "Using Tri State™ Logic for Rubber Band Memories” 
Describes the construction and use of scratch/pad memories to 
store data at a rapid rate and then release it as required. They 
serve as buffers between systems operating at different clock rates.' 
National AN-68 (4 pg.) 

21 “A Simple Power Saving Technique for the MM5262 2k 
RAM” 

(MM5265) 

Describes method for decoding the clocks of unselected chips in a 
memory array to save power. Discusses application in 8k x lfr 
memory. 

National AN-86 (4 pg.) 
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MEMORY 


RAMs (cont) RAMs (coni) 


1 “Designing Memory Systems Using the MM5262” 10 

(MM4262. MM5262) 

Provides a detailed description of this 2048 x 1 PMOS dynamic 
RAM, operating instructions, and a diagram of a 16K x 10 memory 
using the device. 

National AN-144 (14 pg.i 


2 “Pulsed Power Supply Operation of Selected MM2102 I 
Static RAM" 

(MM2102. SM1480) 

Covers method for operating selected 2102$ (SM61480$) in a 
power-down mode. 

National AN-172 (3 pg.) 

3 “MOS Scratch Pad/Content Addressable Memory System” 

Describes a 64-bit Scratch Pad/ Content Addressable Memory using 
MOS devices. Includes circuit diagrams and discusses circuit opera- 12 
tions. 

National M8-11 (2 pg.) 

4 “Memory Systems Built with the Nortec 6002” 

(6002) 

Describes circuits for the bit driver/sense amplifier required to 
interface the 6002 with TTL. Discusses external support circuit 
parameters and internal circuit operations that affect system per- 
formance. 

Nortec Applications Note No. 28 (4 pg.) 

14 

5 "Memory Systems Built with the Nortec 6002” 

(6002) 

Describes use of this 1024-bit RAM in building a general purpose 
memory module with 425.984 bit capacity. 

Nortec Applications Note No. 30 (14 pg.) 

15 

6 “Printed Circuit Layout Considerations for Dynamic 
Memory Arrays" 

Gives P.C. layout guidelines for MOS dynamic memories (also ap- 
plicable to standard TTL circuits.) 

Nortec Applications Note No. 31 (2 pg.) 


7 "Designing Memory Systems with the Nortec 6003 RAM” j 

(6003) j 

Describes operation of this 2048-bit RAM, including a discussion of 17 
memory tinting, refresh control, array control signals, device output 
sensing, and array driver circuits. 

Nortec Applications Note No. 32 (9 pg.) 


8 “Memory Systems Characteristics and Applications for 
the CD4061A” 

(CD4061A) 

Describes basic device operation application in memory systems, 
and testing including construction of an all CMOS memory tester. 

RCA ICAN-6445 

9 "Driving the TMS4030 RAM Using the SN75363 or 
SN75322” 

(SN75322, SN7536, TMS4030) 19 

Driving the TMS4Q30 chip enable clock with these ICs, switching 
speeds versus system size, general performance characteristics and 
performance comparisons are provided. 

Texas Instruments Application Report CA-181 (7 pg.) 


“Memory System Design Utilizing TMS4050/4051 4k 
Dynamic RAMs” 

(TMS4050, TMS4051) 

Reviews speed considerations, then steps through drafting a 4k 
dynamic RAM system. Two sample circuit examples are outlined. 
Texas Instruments Application Report M0SA1 (56 pg.) 

“Introduction to Refreshing Tl 4k Dynamic RAMs” 

/TMhhinO Tmif*j»Arn 

MIVI041U4, imoHUai; 

Methods of refreshing dynamic RAMs are discussed. Compares 
static RAMs with dynamic RAMs also. 

Texas instruments Application Report M0SA3 (12 pg.) 


ROMs 


“Using the EA4600 ROM in M6800 Microcomputer 
Systems” 

(EA4600) 

Takes up use of the ROM for use as memory, an 1/0 device, or as 
a data converter in the microcomputer system. 

Electronic Arrays M-16 (14 pg.) 

“ROM Application Note” 

(EA2708, EA3200, EA4700, EA8308A, EA8316E) 

Genera! discussion of ROMs and characteristics of each device. 
Electronic Arrays (11 pg.) 

“Interfacing of the EA4900 16K ROM in an MCS-4 
Microprocessor System” 

(EA4900) 

Considers timing, power supplies, and logic levels for interfacing 
these devices. 

Electronic Arrays (8 pg.) 

“Monolithic Diode Matrices” 

Describes programming and use of diode matrices. Applications: 
teletypewriter coding matrix, decimal decode for displays, nines 
complement-BCD, shift register matrices, and ROMs. 

Harris Application Note 206 (16 pg.) 

“Intel Memory Design Handbook” 

See listing under (Memory) RAMs (Intel) 

“MCS2026-002” 

(MCS2026-002) 

Describes connections to use this demonstrator version of the 
16K (2048 X 8) dynamic ROM, which can be used as an adder, 
counter, encoder, decoder or shift register. 

MOS Technology Application Note MCS2026-0Q2 (8 pg.) 

“Code Conversion with Semiconductor Read Only 
Memories” 

tMCM4000) 

Describes methods for converting data from binary to BCD and vice 
versa, from the Hollerith to the common 8-bit codes, and from 

one 8-hit code to another. 

Motorola AN-506 (13 pg.) 

“Replacing Sequential Logic with ROMs” 

Describes design methods for using ROMs to replace sequential 
logic, that is to replace designs that would require random or com- 
binational logic with feedback loops. 

Motorola AN-722 (19 pg.) 
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MEMORY 


ROMs (cont) 


Shift Registers (cont) 


DIRECTORY 


1 “The Systems Approach to Character Generators” 

(MM5240, MM5241) 

Discusses use of MM5240 and MM5241. ROMs in character genera- 
tion. Includes discussion of CRT raster scan displays, refresh 
memory modulation, control logic, bipolar compatibility, printing 
applications, and raster scan systems. 

National AN40 (12 pg.) 


2 “The Application of ROMs” 

(MM5203, MM5230, MM5232, MM5240) 

Describes applications of read only memories in table look up, code 
^ conversion and generation, character generation, random logic 
generation, and microprogamming. 

National AN-61 (12 pg.) 


10 “Schottky TTL MSI Registers” 

(AM25S07, AM25S08, AM25909, SN54S174, SN54S175, SN54S194, 
SN54S195, SN74S174, SN74S175, SN74S194, SN74S195) 

Describes these 4 and 6-bit registers, their operation and applica- 
tions. Contains logic diagrams and function tables. Applications 
covered include: longer words, use with dynamic shift registers, 
selective bus storage, use as a LIFO memory, psuedo random feed- 
back, unique counting codes, permutation of inputs, and use in 
arithmetic. 

Advanced Micro Devices Application Note (16 pg.) 

11 “High-Speed Shift Registers Use TTL RAMs and 
Counters to do all the Shifting” 

Describes how to build a high speed shift register using a RAM 
accessed by counters. 

Advanced Micro Devices (2 pg.1 


3 “Saving ROMs in High-Resolution Dot-Matrix Displays 
and Printers” 

(MM5232, MM5240, MM5241, DM8596, MM8597) 

Describes two-stage, column-generation approach called "intermedi- 
ate coding” that save more than 25% of ROM capacity when 
several ROM’s are needed to store a font. 

National AN-85 (8 pg.) 

4 “Custom ROM Programming” 

Gives forms for submitting truth tables for various National read 
only memories. 

National AN-100 (8 pg.) 


5 “Trig Function Generators” 

Instead of simply cascading ROM to increase resolution and accuracy 
of the look-up tables, this note describes interpolation techniques 
to increase trig function accuracy with less memory. 

National MB-10 (2 pg.) 

6 “MOS Goes Bipolar” 

See listing under (Memory) Shift Registers. (National) 

7 “Fast Multipliers Using TTL Read Only Memories” 

(SN74182, SN74H183, SN74283, SN74284, SN74285) 

Reviews fundamental algorithm of binary multiplication. Shows use 
of ROMs for multiplication, two's complement multiplication, and 
truncated multiplications. 

Texas Instruments Application Report CA-172 (11 pg.) 


12 "9338 8-Bit Multiple Port Register” 

(9338) 

Describes the features of this device, the TTL/ MSI equivalent and 
parallel serial expansion capabilities. Covers use as three address 
arithmetic unit with eight registers, and use in a first-in first-out 
memory. 

Fairchild Application Note 294 (6 pg.) 


13 “The MC7491A 8-Bit Serial Shift Register and the 
MC7495 4-Bit Shift Register” 

(MC5491A, MC5495, MC7491A, MC7495) 

Describes operation of these devices’ and dlscosses application as 
shift counters, delay lines, buffers, serial-parallel converters, paral- 
lel-serial converters, ring counters, and parallel arithmetic units. 
Also describes use in a teletypewriter-computer interface system. 
Motorola AN-530A (9 pg.) 

14 “The Logic Design of Shift Counters” 

See listing under (Digital) Counters. (Motorola) 

15 “Using Shift Registers as Pulse Delay Networks” 

See listing under (Digital) High Speed Logic (Motorola) 
Microprocessors 


Shift Registers 


8 “A Random Pattern Generator for Testing Digital Delay 
Elements” 

Describes the use of a linear feedback shift register for digital 
testing. 

Advanced Micro Devices Application Note (3 pg.) 


9 “Applications of Dynamic Shift Registers” 

(1402A, 1403A, 1404A, 1405A, Am2802, Am2803, Am2804, Am2805, 
Am2806, Am2807, Am2808) 

Discusses dynamic shift register storage in general, clock timing, 
circuits for clock drivers, interfacing with TTL, and recirculating 
registers. 

Advanced Micro Devices Application Note (7 pg.) 
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MICROPROCESSORS 


Applications 


1 “Application Techniques for the MCS-48 Family" 

(8748, 8048, 8355, 8243, 8755, 8155) 

Introduces the MCS-48 family and describes the implementation of 
such subsystems as: analog input and output, the use of tables 
for function evaluation, receiving and transmitting serial code, 
and parity generation. 

Intel Application Note AP-24 $1,00 (23 pg.) 

2 “Using Mosteks F8 Microprocessor in a Scanned 
Seven-Segment Display Application" 

(F8) 

Discusses the advantages of the F8 as a numeric display interface in 
mP based devices, 

Mostek (16 pg.) 

3 “Using Mosteks F8 in a Scanned Keyboard Application" 

(F8) 

Discusses application of the F8 to eliminate hardware outside the 
processor to encode the keyboard. Uses a keyboard scanning tech- 
nique. 

Mostek (16 pg.) 

4 “A Floppy Disk Controller Using the MC6852 SSDA and 
Other M6800 Family Parts” 

(MC6852. M6820) 

Discusses a floppy disk controller built using a synchronous serial 
data adapter as the primary data interface with the MPU. All 
non-data operation (seek, drive selection, etc.) in the controller 
are handled by a peripheral interface adapter, 

Motorola AN-764 (17 pg.) 

5 “Data Acquisition Networks with NMOS and CMOS” 

(MC14433, MC680Q) 

Discusses an 8-channel data acquisition network using the MC14433 
A D converter and the MC6800 microprocessor. 

Motorola AN-770 ill og.) 

6 ‘A CRT Terminal Using the M6800 Family" 

(MC6800) 

Describes a CRT controller for “glass-teletype," smart, program- 
mable. and intelligent CRT terminals. The display format is 24 rows 
of 80 characters using a Motorola M3000 Video Monitor. 

Motorola AN-771 (13 pg.) 

7 “MOS Delay Lines" 

(MM506) 

Describes the characteristics of static and dynamic shift registers 
used in delay line. Discusses application as series/ parallel delay 
lines and as substitutes for magnetic drum memories. Also covers 
specialized clocking techniques, such as two-speed clocking. 

National AN-25 (8 pg.) 

8 "High Voltage Shift Registers Move Displays" 

(MM5081) 

Describes use of the MM5G81 high voltage shift register for driving 
gas discharge or lamp displays, i.e. moving messages or moving 

rrr^nhir'f 

National AN-44 (14 pg.) 

J 

9 “Low Frequency Operation with Dynamic Shift Registers" 

Discusses operation of two forms of dynamic shift registers: ratio- 
iess and ratio. Recommends techniques, such as keeping clock 
amplitudes high, to design added margin into systems. Discusses 
temperature considerations, packaging. 

National AN-55 (4 pg.) 


Applications (coni) 


10 “Design Considerations of MOS Dynamic Shift Registers 
with Tri-State Outputs” 

(MM4012, MM4013, MM5012, MM5013) 

Describes operation of MOS shift registers with Tri-State push-pull 
outputs. Includes discussion of the dynamic characteristics and 
maximum clock frequency. 

National AN-65 (4 pg.) 

11 “MOS Goes Bipolar" 

Shows what voltages are required to combine MOS Shift Registers 
and Read Only Memories with bipolar devices. Presents interface 
diagrams. 

National MB-12 (2 pg.) 

12 “Mask Programming Specializes MOS Shift Register 
Designs” 

(MM4007, MM4019, MM5007, MM5019) 

Describes customizing MOS shift register bit lengths by program- 
ming a metalization mask used to manufacture these devices. Dual 
registers from 20 to 256 bits, and single registers from 40 to 512 
bits are available. Describes single register taped output options. 
National MB-14 (2 pg.) 

13 “Static Shift Register Operating Curves” 

How to use the minimum/ maximum clock pulse width operating 
curves included in National's static shift register data sheets. 
National MB-15 (2 pg.) 

14 “Double-Clocking Cuts Standard Registers to 
Non-Standard Sizes" 

Describes a method of double-clocking for N data input periods to 
make the register appear shortened by N bits. When this is achieved, 
the clock rate resumes norma! frequency. 

National MB-16 (2 pg.) 


15 “COS/ MOS MSI Counter and Register Design and 
Applications” 

See listing under (Digital) CMOS (RCA) 

16 “HiNIL 375 Universal Shift Register" 

See listing under (Digital) HN1L/HTL (Teiedyne Semiconductor) 

17 “M6800 Microprocessor Application Manual” 

(M6800) 

Describes the use of the 6800 family of parts. Gives details of 
practical applications including the development of hardware and 
software, design of a point of sale terminal and interfaces to 
peripherals. 

Motorola $25.00 (716 pg.) 

13 “Multiple Microprocessors in Instrument Systems" 

(IMP-8, IMP-16) 

Discusses systems built with centra! microcomputers plus peri- 
pheral microprocessors to distribute inieiiigence. iiiustrates con- 
cepts with a data acquisition and setpoint control system. 
National AN-106 (8 pg.) 

19 “The IMP-8C as a Data Concentrator" 

(IMP-8C) 

Describes the use of this microprocessor in data concentrator 
applications. Covers use with a full duplex modem, and the terminal 
controller interface. 

National AN-113 (6 pg.) 
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“Data Handling with the IMP-8” 

(IMP-8, IMP-16) 

Covers basic concepts for transferring data from a memory to 
peripherals. 

National AN-117 (4 pg.) 

“Microprocessor Mates with MOS/LSi Keyboard Encoder” 

(IMP-16) 

Shows how to interface a keyboard to the IMP-16 microprocessor 
for text editing. 

National AN-128 (6 pg.) 

“For Data Communications Systems: A Front-End 
Preprocessor for 16-Bit Minicomputer Hosts" 

General discussion of how preprocessing techniques used in large- 
scale host computers can be scaled down for application in mini- 
based systems. 

National AN-131 (4 pg.) 

“The IMP-16 in Communication Applications 

(IMP-16) 

Discusses communication processor functions, requirements for 
communications microprocessors and system considerations. Gives 
programming examples including status monitoring, data transmis- 
sion, message routing, interrupt handling and error control. 

National AN-134 (6 pg.) 


11 “3C/MP Microprocessor Applications Handbook” 

(SC/MP) 

Describes the SC/MP as a general purpose microprocessor cover- 
ing applications, addressing, instruction set, implementing sys- 
tems, buffering and interface. Covers use with A/D converters, 
keyboards, display systems, recorders and printers. 

National $5.00 (160 pg.) 

12 “8X300 Computer to I/O Bus Emulator” 

(8X300) 

Explains how the 8X300 system emulates a Microdata 1600 1/0 
bus. Shows how Microdata I/O bus compatible peripherals may be 
connected to and controlled by a standard 8X300 system. 

Signetics (2 pg.) 

13 “8X300 CRT Controller” 

(8X300) 

Describes how a CRT controller can be realized using the 8X300 
Microcontroller. 

Signetics (24 pg.) 

14 “8X300 Data Concentrator” 

(8X300) 

Explains how the 8X300 can be used to multiplex low speed 
terminals. 

Signetics (2 pg.) 


“Communication Interfaces for the IMP-16” 

ump- 16) , .. - ; ,_ w 

Describes the use of this microprocessor in leased line and switched 
line applications with the communications conforming to EIA stan- 
dard RS232-C. 

National AN-152 (13 pg.) 

“A Data Concentrator Using PACE” 

(PACE) 

Describes the use of this microprocessor to take data from several 
slow speed lines and transmit it over one line. 

National AN-164 (5 pg.) 

“Microprocessor Security Systems Made Easy” 

(SC/MP) 

Describes program for sequencing through multiple inputs and 
actuating a simple output (relay, alarm, etc.) using NIBL. 

National AN-174 (2 pg.) 


8 “Using Standard National Calculators in industrial and 
Microprocessor Applications” 

Describes how to add low cost, low speed arithmetic capability 
using calculator components and standard logic. 

National AN-176 (4 pg.) 

9 “SC/MP as an Analog-to-Digital Converter” 

(SC/MP) 

Equations and diagrams for using the SC/MP as an A/D and D/A 
converter. Also lists sources of error that may result. 

National AN-191 (3 pg.) 


15 “8X300 Teletype Multiplexer” 

(8X300) 

Explains how to easily Interface an 8X300 tc a teletype cr simhar 
asynchronous device. Also shows how an 8X300 can be used as a 
front end multiplexer for a large computer system. 

Signetics (2 pg.) 

16 “Application Note for CRT5027” 

(CRT5027, CG5004L) 

Discusses the configuration of a bus oriented, microprocessor based, 
CRT display system. Includes diagrams and flow chart. 

Standard Microsystems (5 pg.) 

17 "TMS9900 Floppy Disk Controller” 

(TMS9900) 

Illustrates use of the TMS9900 microprocessor system as floppy 
disk drive controller that interfaces to a RS-232C type terminal. 
Includes descriptions of hardware, diskette data transfer, and 
software. 

Texas Instruments Application Report M0SA5 (68 pg.) 

18 “TMS9900 CRT Controller” 

(TMS9900) 

Analyzes a CRT controller system that employs a TMS9900 micro- 
processor. Contains diagrams of the system and a software monitor 
routine. 

Texas Instruments Application Report M0SA6 (32 pg.) 


General 


10 “PACE Logic Designers Guide to Programmed 
Equivalents to TTL Functions” 

(PAC0 

Shows how standard TTL/' MSI logic functions and subsystems are 
implemented in software for the PACE microprocessor. 

National $5.00 (131 pg.) 


19 “Distributed Data Processing” 

See listing under (Digital) Data Transmission (Burr-Brown) 

20 “A Non-Volatile Microprocessor Memory Using 4K 
N-Channel MOS RAMs” 

See listing under (Memory) RAMS (Motorola) 
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Programming (cont) 


1 “Microprocessors — An Introduction” 

Shows system components, defines terms and describes operation of 
an elementary computer system. 

National AN-114 (4 pg.) 


“Increasing Throughput for IMP-16 Serial Input/Output” 

(MM5303) 

Describes use of device to improve communication between micro- 
processor and periphers! with little increase in component count. 
National AN 160 (7 pg.) 


3 “SC/MP Mates with Cassette Recorder” 

(SC/MP) 

Describes a method of storing digital information on cassette ta^e. 
National AN-166 (12 pg.) 

4 “Timesharing Users Manual” 

(IMP-3, IMP-16) 

Gives user information to assemble IMP-8 or IMP-16 programs using 
Tymshare, Inc. services, or IMP-16 programs using the General 
Electric Computer Timesharing facility. 

National (35 pg.) 

5 "Microorocessors Why They Evolved and What They 
Are” 

Offers background materia! and describes common microprocessor 
terms. 

National IB-1 (2 pg.) 


Programming 


11 “PL/M-80 Programming Manual” 

(8080, PL/M-80) 

Provides in readable format a complete description of the PL./ M 
language as implemented by the PL/M-80 compiler. 

Intel $5.00 (134 pg.) 

12 "MCS-48 and UPI-41 Assembly Language Manual” 

(8041, 8048, 8741, 8748, MCS-48, UPI-41) 

Describes the assembly language for programming the MCS-48 and 
UPI-41 single device microcomputers. Covers procedures and con- 
trols for operating the assemblers to translate the source file into 
object code. 

Intel $5.00 (192 pg.) 

13 “Series 3000 Microprogramming Manual” 

(3000) 

Fundamentals of the 3000 series microprocessor and Cross Micro- 
programming System are described. Presents XMAS, XMAP languages 
and microprogramming techniques. 

Intel $5.00 (73 pg.) 

14 “IM6100 CMOS Microprocessor Basic 4K Software” 

(IM6100) 

' Describes use of the Digital Equipment Corp. PDP-8 software. 
Intersil Application Bulletin M003 (7 pg.) 


15 “ROM Based Subroutine Calls with the IM6100” 

(IMS6100) 

Describes two methods for returning to the proper program location 
after executing a subroutine. 

Intersil Application Bulletin M008 (6 pg.) 


6 “Microprogramming Handbook” 

(2911, 2909, 29811. 2922, 29803! 

Discusses microprogramming a bipolar processor, includes sections 
on microprogram memory, sequencing, branching, jumping, and sub- 
routines. 

Advanced Micro Devices, $5.00 (44 pg.) 

7 “HM-6100 Microprocessor Basic 4K Software” 

(HMS6100) 

- Describes the Digital Equipment Corp. PDP-8 software. 

Harris Application Note HM003 (4 pg.) 


16 “6500 Programming Manual” 

(MCS6500 Series) 

Describes the software aspects of the 6500 microprocessor family 
and related support devices. 

M0S Technology $6.95 

17 “F8 Programmer’s Guide” 

(F8) 

Describes how to write uprograms for the F8 microprocessor system 
which cause the system to function as a discrete logic element. 
Mostek $5.95 (304 pg.) 


“HM-6100 ROM Based Subroutine Calls” 

(HM6100) 

Describes two methods for returning to the proper program location 
after executing a subroutine. 

Harris Application Note HM008 (4 pg.) 


18 "M6800 Evaluation Module Users Guide” 

(M6800) 

Provides general information, installation instructions, preparation 
and operating procedures for the M6800 evaluation module. 
Motorola $5.00 (150 pg.) 


9 “Series 3000 Cross Microprogramming System CROMIS 
Reference Specification” 

(3000) 

Describes the CROMIS microprogramming system for the 3000 series 
computing elements. It supports the user who wants to generate 

Intel $5.00 (77 pg.) 

10 “8080/8085 Assembly Language Programming Manual” 

(8080A, 8085) 

Primarily a reference manual, this manuai describes the 8080/8085 
instruction set, assembly language concepts, assembler directives, 
macros, programming techniques and interrupts. 

Intel $5.00 (210 pg.) 


19 “M6800 Microprocessor Programming Manual” 

(M6800) 

Provides information needed to program the unit, discusses the in- 
struction set, source language, assembler, simulator, Build-Virtuai- 
Machine and HELP programs. Gives program examples. 

Motorola $10.00 (303 pg.) 

20 “IMP-16 Programming Techniques” 

(IMP-16) 

Discusses several aspects of the instruction set to enable pro- 
grammer to code more efficiently, includes discussion of sub- 
routines, subroute parameter passing, recursive subroutines, as well 
as sample programs. 

National AN-111 (6 pg.) 
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1 "A Microprogram Development System” 

(IMP-16) 

Describes the application -of microprogramming to LSI processors 
and the advantages of a microprogram development system for 
hardware and software. 

National AN-123 (6 pg.) 

2 “IMP-8 Assembler Manual” 

(IMP-8) 

Presents preliminary information on the use of IMP-8 assembler 
language. 

National (60 pg.) 

3 “IMP-8 Programming Manual” 

(IMP-8) 

Provides information for the programming of the IMP-8 family of 
microprocessors and microcomputers. 

National (111 pg.) 

4 “IMP-8 Utilities Reference Manual” 

(IMP-8) 

Provides information on the IMP-8 debugging program, loader pro- 
grams, the standard teletype and I/O package, and the paper tape- 
punch package. 

National (67 pg.) 

5 “IMP-16 Assembler Program Description Manual” 

(IMP-16) 

' Describes the internal structure of the IMP-16 Assembler. It covers 
lire general' organization, functions requined for conversion to oper- 
ate on a different machine, and a detailed subroutine and data 
description. 

National (105 pg.) 

6 “IMP-16 Microsymbolic Assembler” 

(IMP-16) 

The microsymbolic assembler is a collection of routines that make 
it possible to write microprograms for the IMP-16 in symbolic lan- 
guage. This manual describes the statements, character set and 
basic program elements. 

National (21 pg.) 

7 “installation of IMP-16 Assembler on System 360/370 
Operator Manual” 

(IMP-16) 

Provides information for installing the IMP-16 assembler and punch 
programs on an IBM 360-370 computer. 

National (18 pg.) 

8 “PACE Assembly Language Programming Manual” 

(PACO 

Discusses writing assembly language or machine language programs. 
Coding conventions, I/O formats, and macros are also covered. 
National $5.00 IPC-16S/969Y (110 pg.) . 

9 “SC/MP Microprocessor Assembly Language 
Programming Manual” 

(SC/MP) 

Covers an overview, Assembly Language, statements, programming 
techniques, macros and I/O formats. 

National $5.00 (108 pg.) 

10 “Timesharing Manual for the RCA CDP1802 COSMAC 
Microprocessor” 

(CDP1802) 

Discusses two assembly languages in the COSMAC software develop- 


Programming (cont) 


11 ment package. Examines using the package, tells how- to use it 
and develops a sample program. 

RCA MPM-202 $10.00 (58 pg.) 

12 “Serial Input/Output” 

(2650) 

Covers use of the Sense/Flag capability for serial input/output. 
Signetics AS50 (3 pg.) 

13 “Bit and Byte Testing Procedures” 

(2650) 

Describes several methods of testing the contents of the internal 
registers. 

Signetics AS51 (4 pg.) 

14 “General Delay Routines” 

(2650) 

Covers software routines to generate time delays. 

Signetics AS52 (3 pg.) 

15 “Binary Arithmetic Routines” 

(2650) 

Covers routines for binary addition, subtraction, multiplication and 
division. 

Signetics AS53 (15 pg.) 

16 “Conversion Routines” 

(2650) 

Covers Binary to BCD, BCD to ASCII, Hexadecimal to ASCII and 
vice versa. 

Signetics AS54 (17 pg.) 

17 “2650 Initialization” 

(2650) 

Covers start up procedures. 

Signetics MP51 (1 pg.) 

18 “2650 Evaluation Printed Circuit Board” 

(2650) 

Covers features and connections for this card level evaluation and 
design tool. 

Signetics SP50 (14 pg.) 

19 “2650 Demo System” 

(2650) 

Complete demonstration system when used with the 2650 PC1001. 
Signetics SP51 (7 pg.) 

20 “Support Software for Use with the NCSS Timesharing 
System” 

(2650) 

Covers a cross-assembler, cross-simulator and two utility programs 
(to load the 2650 and to burn PROMs.) 

Signetics SP52 (7 pg.) 

21 “Simulator, Version 1.2” 

(2650) 

Changes to the simulator. 

Signetics SP53 (1 pg.) 

22 “Pipbug” 

(2650) 

Program for the 2650 PC1001 demonstration card. 

Signetics SS50 (13 pg.) 

23 “Absolute Object Format” 

(2650) 

Describes the format of the absolute code. 

Signetics SS51 (1 pgO 
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1 "Signetics Micro Assembler Reference Manual” 

(N2901, N3002, 8X02S 

Describes this FORTRAN program developed as a design tool for 
writing microprograms. This microprogram defines his own assembly 
language, writes the microprogram, then assembles it to generate 
tapes to load memory. Suitable for most microprogrammed applica- 
tions. 

Signetics $4.00 (74 pg.) 


Systems 


2 “AM2914 Priority Interrupt Encoder” 

{2913, 2914, 2900, 9080A) 

Provides data sheet information on devices. Outlines construction of 
a microprogrammable, bipolar, LSI interrupt structure for the 2900 
and 9080A processors using the 2914, 

Advanced Micro Devices (33 pages) 

3 “The 8080A/9080A MOS Microprocessor Handbook” 

(8080A, 9080A, 8212, 8255, 9555, 8251, 9551) 

Provides descriptions of the 9080A CPU and the associated clock 
generator and system controllers. Supplies data sheet information . 
on various I/O interfaces, support circuits, and memories. An appli- \ 
cation section covers clock generation memory system design, > 
timing, interrupts, and multiplication. 

Advanced Micro Devices, $7.95 (280 pg.) 

4 “A Microprogrammed 16-Bit Computer" 

(290 1 ! 2902, 2914, 2913. 29705) 

Presents computer design starting with the specification of a com- 
puter from a functions' standpoint, Describes architectural units 
including the ALU, the Program Control Unit, and memory. 

Advanced Micro Devices $5.00 (4/ pg.; 

5 “S63Q0 Microprocessor Hardware Book” 

(S6800) 

Provides System description and data sheets. 

American Microsystems (72 pg.) 

6 “S6800 Hardware Reference Manual” 

(S6800) 

Detailed descriptions of the system operation. 

American Microsystems $15.00 (225 pg.) 

7 “F8 Microprocessor Application Manual” 

(F8) 

Covers details concerning bit manipulation, RAM expansion of the 
I/O ports, subroutines and boot strap ioaders. 

Fairchild 

8 “Static Memory Systems Utilizing the HM-6100" 

(HM6100) 

Describes CMOS, nonvolatile CMOS and NM0S memory systems. 

Harris Application Note HM004 (7 pg.) 

9 “HM-61QQ CMOS Microprocessor Teletype Interface” 
(HD6402, HM6100) 

Describes a teletype interface using the HM6100 arid a UART. 

Harris Application Note HM005 (7 pg.) 

10 HM-6100 Operator Console” 

(HM6100) 

Describes the 6900-CONTRL console for the prototyping system. 

Harris Application Note HM006 (4 pg.) 


Systems (con!) 


11 “HM-6100 CMOS Microprocessor Memory Extension” 

(HM6100) 

Discusses a memory extension controller to increase the memory 
from 4996 to 32,768 words. 

Harris Application Note HM007 (4 pg.) 


12 “8255 Programmable Peripheral Interface Applications” 

(8255) 

Provides hardware and software information for this byte oriented 
I/O device. Examples cover character printer, paper tape and 8080- 
8080 interface applications. 

Intel Application Note AP-15 $1.00 (32 pg.) 

13 “Memory-Mapped I/O and Vectored Interrupts for 
Intel 4-Bit Microcomputer Systems” 

(4009, 4289) 

Describes the expansion to 16 or 256 4-bit input ports, to 64 8-bit 
input ports, to vectored interupts, to vectored inputs and to 128 
output ports. 

intei Application Note AP-19 (6 pg.) 

14 “Intel MULTIBUS Interfacing” 

(Multibus, 8080) 

Describes this system bus structure, signals and characteristics, 
includes electrical and mechanical information needed to build 

slave modules. 

Intel AP-28 $1.00121 pg.) 

“Simplify Your Dynamic RAM/Microprocessor Interface” 

(2 104, A, 2 10.7 A, 21G7B, 2116) 

Compares static and dynamic RAMs, then outlines elements of 
dynamic RAM.// 1 P interface design including: refresh techniques, 
address multiplexing, memory overlap 'and transmission line effects. 
Intel Application Note APR-1 $1.00 (65 pg.) 

16 “8080/8080A Microcomputer” 

(8080/ 8080A) 

Presents device, failure mechanisms, testing methods and results. 
Intel RR-10 (13 pg.) 

17 “8080 Microcomputer Systems User’s Manual” 

(8080A) 

Data sheets, architecture, timing requirements, and instruction sets 
for the MSC80 family. 

Intel $5.00 (238 pg.) 

18 “MCS-48 Microcomputer User’s Manual” 

(8048, 8748, 8035, 8155, 8243, 8355, 8755, MCS-48) 

Describes the system architecture, instruction set, programming, 
expansion, hardware and software examples, extensive data sheets. 

intei $5.00 (305 pg.) 

19 “CPI-41 User's Manual” 

(8041, 8741, 8243, UPi-41) 

Describes this Universal Peripheral Interface device operation, 
instruction set, system design and interfacing. 

Intp| nn / j is ncr ) 

't'vf-wv Kb*' 

20 "MCS-85 User’s Manual” 

(8085, MCS-85) 

Describes this 8085 based system and peripheral components. Ex- 
tensive coverage through data sheets. 

Intel $5.00 (273 pg.) 
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1 “Using the 8251 Universal Synchronous/ Asynchronous 

12 “Subroutine Neiing and Multiple Interrupt Handling Using 


Receiver/Transmitter” 

Mostek’s F8 Microprocessor” 


See listing under (Digital) Data Transmission (Intel) 

(F8) 



Discusses the use and implementation of subroutines and inter- 



rupts as they apply to programming an F8 based system. 


2 “Static Memory Systems for the IM6100” 

Mostek (16 pg.) 


(IM6100) 



Describes CMOS, nonvolatile CMOS and NMOS memory systems for 



the IM6100, 

13 “Z80 Interfacing Techniques for Dynamic RAM” 


Intersil Application Bulletin M004 (14 pg.) 

(Z80, MK4027, MK4116) 



Provides specific examples of interfacing 16-pin dynamic memories 


3 “Teletype Interface for the IM6100 CMOS Microprocessor” 

to the Z80 microprocessor. Includes timing diagrams and refresh 
information. 


(IM6100) 

Mostek 


Describes a teletype interface using the IM6100 and a UART. 



Intersil Application Bulletin M005 (10 pg.) 




14 “Analog-to-Digital Conversion Techniques with the 



M6800 Microprocessor System” 


4 “IM6100 Operator Console” 

(MC1405, MC6800) 


(IM6100) 

Describes successive approximation and dual ramp techniques for 


Describes the 6900-CONTRL console for the prototyping system. 

A/D conversion using the M6800. Gives flow diagrams, source pro-, 


Intersil Application Bulletin M006 (17 pg.) 

grams and schematics. Appendix gives program for binary to BCD 



conversion. 



Motorola AN-757 (35 pg.) 


5 “IM6100 CMOS Microprocessor Memory Extension” 



(IM6100) 



Discusses a memory extension controller to increase the memory 

15 "A Simple High Speed Bipolar Microprocessor 


from 4096 to 32,768 words. 

Illustrates System Design and Microprogram Techniques”, 


Intersil Application Bulletin M007 (6 pg.) 

(MC10801, MC10803) 



Describes a complete bipolar LSI systems design using 10 ICs to 



perform 2’s complement add, subtract, multiply and divide. 

* 

IS “A Powerful Microprogram Controller: The 671111” 

Motorola AW-744 (12 pg.) ~ 


(65110) 



Describes features of the device including organization, internal 



interrupts, and memory expansion. 

16 “MEK6800D2 Microcomputer Kit System Expansion 


Monolithic Memories (5 pg.) 

Techniques” 



(MC6800) 



Covers techniques to add 8K or 16K of memory, 1/0 port expansion, 


7 “5701/6701: 4-Bit Expandable Bipolar Microcontroller” 

power-up auto-reset, switch selectable monitor operation, and 


(5701, 6701) 

RS-232 or current-loop data terminal operation. 


Provides functional descriptions of the device, instruction set, 

Motorola AN-771 (23 pg.) 


timing and more. 



Monolithic Memories Application Note (23 pg.) 




17 “M6800 Systems Utilizing the MC6875 Clock 



Generator/Driver” 


8 “6500 Hardware Manual” 

(MC6875) 


(MCS6500 series) 

Gives extensive design examples using the MC6875 in systems 


Describes the hardware aspects of the 6500 microprocessor family 

including slow or dynamic memories, and DMA (multiprocessor) 


5nd related support devices. 

applications. / 


M0S Technology $6.95 

Motorola AN-775 (20 pg.) 


9 “TIM Manual” 

18 “M6800 System Microcomputer System Design Data” 


(MCS6530) 

(M6800) 


Describes the program contained in the ROM portion of the 6530-004. 

Describes the family of parts including data sheets. 


M0S Technology $5:00 

Motorola (165 pg.) 


10 “F8 Microprocessor Hardware Support-Evaluation Kit” 

19 “Device Operation and System Implementation of the 

. * • 

(F8) 

Asynchronous Communications Interface Adapter 


Describes this kit and its use. Includes a sample program to 

(MC6850)” 


acquaint the user with F8 machine language and to program the kit. 

See listing under (Digital) Data Transmission (Motorola) 


Mostek (20 pg.) 




20 “Applications of LSI Processors” 


11 “Expanding Mostek’s F8 Microprocessor External 

(IMP-16) 


Interrupt Capability” 

Describes system architecture and operation of IMP-16C, 16-bit 


(F8) 

parallel processor with self-contained memory. Describes applica- 


A detailed discussion of servicing control inputs in a F8 based 

tions in a data communication link analyzer, in point-of-sales and in 


system with emphasis on implementing interrupt driven systems. 

retailing systems. 


Mostek (12 pg.) 

National AN-98 (8 pg.) 
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Systems (cont) 


Systems (cont) 



1 “Increasing the Number of Control Flags and Jump 
Conditions in the IMP-1 6C” 

(IMP- 160 

Describes simple and economical method of increasing the number 
of testable jump conditions and the number of control flags on the 
IMP-16C microprocessor. 

National AN-101 (4 pg.) 


2 "Clock-Hold Schemes for the IMP Microprocessor Family” 

(IMP- 8 C, IMP-16C) 

Presents scheme to extend the clock-hold function for additional 
periods of the main system clock, using the DM8570 shift register. 
National AN-105 (4 pg.) 


3 “IMP-16 Interrupts” 

(IMP-16) 

Describes various type of interrupts, including an overview of 
interrupt structure, example of interrupt request and service, multi- 
level and control panel interrupts. 

National AN-107 (23 pg.) 


4 “IMP-16C Peripheral Interfacing Simplified” 

(IMP-16C) 

Explores techniques for interfacing peripheral devices io the micro- 
processor. 

National AN-124 (4 pg.) 

5 “IMP-1 6L DMA — What it Is and How to Use it” 

(IMP- 16) 

Discusses genera! theory of the DMA Bus, gives examples of priority 
expansion and data transfer. 

Naitcnal AN-135 (6 pg.) 


10 “Serial Data Transfers with SC/MP-H” 

(SC/MP) 

Discusses serial data I/O data transfer using the SC/MP-II exten- 
sion register. 

National AN-190 (3 pg.) 

11 “Increasing the Number of JUMP Conditions and 
Control Flags in the IMP-4C” 

(imp-4) 

Presents a method of providing eight control flags with the use 
of the RALU flag, and seven extra testable conditions. 

National iB-2 (2 pg.) 

12 “GCP/P Product Description” 

(GCP/P) 

Delineates the system, gives a functional description of the CROM 
and RALU devices, and presents the genera! purpose macroinstruc- 
tion set. Appendices cover a microprogram to implement the IMP-16 
instructions set and the use of the RALU status flag. 

National (61 pg.) 

13 “IMP-4 Technical Description” 

(IMP-4) 

Describes the genera! purpose instruction set, gives functional and 
system descriptions, describes the development system and shows 
specific programming examples. 

National (77 pg.) 

14 “IMP-8C Application Manual” 

(IMP- 8 ) 

Describes the !MP- 8 C's operational features, functional and logic 
operation, and input/ output interfacing in sufficient detail to permit 
the user to adapt the card to various applications. 

National (119 pg.) 



6 “Designing with the iMP Chip Set” 

(IMP-16) 

Describes some of the major considerations in the implementation 
of 4 to 32 bit systems using the IMP series of devices. A 16 bit 
system is covered in detail. 

National AN-141 (10 pg.) 


15 “SMP-8C/200 Microprocessor, IMP-8P Microcomputer 
Product Description” 

(IMP- 8 ) 

Describes the IMP- 8 C microprocessor card and the IMP- 8 P prototyp- 
ing tool (microcomputer) as systems. 

National (10 pg.) 


7 “Using a Microprocessor Beyond Apparent Speed” 

(IMP-16) 

Covers the concept of cycle stealing, a technique in which a peri- 
pheral device communicates directly with memory or another 
peripheral device while the CPU is doing work other than using the 17 
data and address buses. 

National AN-142 (6 pg.) 


8 “Number Cruncher (MM57109) Interface to 
Microprocessor” 

■ (MM57109) 

Describes the MM57IQ9 number cruncher unit which con perform i fg 
most arithmetic functions found in complex hand-held calculators 
and interfaces either to a microprocessor or a random logic system. 
Provides schematics of interface logic and a flow chart for initializa- 
tion of the device. 

National AN-186 (10 pg.) 

19 

9 “Clock Considerations For SC/MP-H" 

(SC/MP) 

Shows several methods of providing a clock for the SC/MP-II. 

National AN-188 (4 pg.) 
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“IMP-1 6-L Product Description” 

Describes the features of the IMP-16L general microcomputer 
system. 

National (8 pg.) 

"POWR I/O CROM Technical Description” 

(IMP-16) 

Describes the instruction repertoire and use of this unit which 
expands the variety of memory and input-output operations of the 
IMP-16. 

National (22 pg.) 

“PACE Technrcal Description” 

(PACE) 

Defines and explains how to use the hardware and software that sup- 
port the PACE system. 

National (96 pg.) 

“PACE Microprocessor System Design Manual” 

(PACE) 

Introduces the PACE system and basic design requirements. Details 
memory interfacing and peripheral interface techniques. 

National $5.00 1PAC-16A/928 (79 pg.) 
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_____ APPLICATION NOTE DIRECTORY 

MICROPROCESSORS 


Systems (cont) 

Systems (cont) 

1 “N8080 System Design Manual” 

(INS8080A, DP8212, DP8216, DP8224, DP8226, DP8228, DP8238, 
INS8251, INS8255) 

Describes the INS8080A ,uP including architecture, timing, data and 
instruction representation, and I/O operation and control. Also cov- 
ers use of various support chips. 

National $5.00 INS-8A/900 (72 pg.) 

■ 

2 “SC/MP Technical Description” 

(SC/ NIP) 

Describes the SC/MP system plus its hardware and systems. 

National (64 pg.) 

3 "Data Acquisition System Interface to Computers” 

See listing under (Linear) Converters (National) 

4 “A PROM Programmer for the SC/MP LCDS” 

See listing under (Memory) PROMs (National) 

5 ‘VPD371 Magnetic Tape Cassette/ Cartridge Controller 
Users Manual” 

LuPD371) 

Gives description, timing and circuit diagrams. Assembly language 
listing for use with NEC’s 8080A. 

NEC Microcomputers $10.00 (58 pg.) 

8 ‘VPD372 Floppy Disk Controller Users Manual” 

(mPD372) 

Provides text, timing diagrams and schematics plus software listings, 
NEC Microcomputers $10.00 (70 pg.) 

7 ‘VPD372 Mini-Floppy Disk Controller Users Manual” 

( m PD372) 

Supplements the Floppy Disk Manual for Mini-Floppy applications. 

NEC Microcomputers $10.00 (44 pg.) 

8 “MN1400 Series 4-Bit One-Chip Microcomputers User’s 
Manual” 

(MN1400, MN1402, MN1498, MN1499) 

Introduces the MN1400 family. Encompasses system architecture, 
timing, and the instruction set including examples of various com- 
mands and routines. 

Panasonic (65 pg.) 

9 “Programmable Interval Timer and Counter for Use with 
RCA COSMAC Development Systems” 

(CDP1800) 

Gives the circuits and logic diagrams for a programmable interval 
timer and counter for use with the COSMAC development systems. 
Discusses the commands used for its operation and gives four sam- 
ple programs. 

RCA 1 CAN-6482 

10 "Interrupt Priority Resolution Circuit for Use with 

RCA COSMAC Development Systems” 

(CDP1800) 

Circuit and program for use when resolution in software is not suf- 
ficiently efficient. 

RCA 1 CAN-6485 (3 pg.) 

• 

11 “Adding Two-Level I/O Interface Capability to 

RCA COSMAC Development Systems” 

(CDP1800) 

Circuit to expand I/O capability. 

RCA 1 CAN-6486 (2 pg.) 

12 "Alphanumeric Display for Use wiih RCA COSMAC 
Development Systems” 

(CDP1800) 

Circuit and program for self-scanning dot-matrix display. 

RCA ICAN-6488 (3 pg.) 

13 "Analog-to-Digital Converter for Use with RCA COSMAC 
Development Systems” 

(CDP1800) 

Circuit and program to use the Burr-Brown ADC55 12-bit converter. 
RCA 1 CAN-6490 (2 pg.) 

14 "PROM Programmer for RCA COSMAC Development 
Systems” 

(CPD1800) 

Circuit and program to program, copy, verify and list contents of 
1702, 2704 and 2708 PROM’s. 

RCA 1 CAN-6491 (8 pg.) 

15 "Hexadecimal Keyboard Interface for Use with 

RCA COSMAC Development Systems” 

(CPD1800) 

Circuit and program including debounce routine for 16 key keyboard. 
RCA ICAN-6516 (2 pg.) 

16 "Guide to Better Handling and Operations of CMOS 
Interated Circuits” 

Recommends specific handling and operating practices to minimize _ 
the probability of damage in manufacturing and field environments. 
RCA ICAN-6525 (5 pg.) 

17 "Register-Based Output Functions for RCA COSMAC 
Microprocessors” 

(CDP1802, CDP1852) 

Describes circuits using the CDP1852 1/0 port for outputting infor- 
mation from any of the 16 general purpose scratch pad registers of 
the CDP1802 microprocessor. 

RCA 1 CAN-6562 

18 “Design of Clock Generators for Use with RCA COSMAC 
Microprocessor” 

(CDP1802) 

Describes a crystal controlled clock generator using-on-chip cir- 
cuits and crystal and RC generators using external circuits. 

RCA 1 CAN-6565 

19 “Power-On Reset/Run Circuits for the RCA CDP1802 
COSMAC Microprocessor” 

Provides diagrams and discussions of several circuits which enable 
a power-on reset/ run capability for the device. 

RCA 1 CAN-6581 (2 pg.) 

20 “User Manual for the CDP1802 COSMAC Microprocessor’’ 
(CDP1802) 

Describes the device architecture and its instruction set with ex- 
amples of each command. Reviews basic programming techniques 
and supplies timing diagrams. 

RCA MPM-201A $5.00 (115 pg.) 

21 "Microprocessor Prototyping Card” 

(2650) 

Describes features of the 2650PC1001 microcomputer, 

Signetics Application Memo (2 pg.) 
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MICROPROCESSORS 


Systems (cont) 


1 “A Guide to the Selection of Support Components for the 
Series 3000 Microprocessor” 

(N3001, N3002) 

Categorizes the various components used to implement major sec- 
tions of a typical microprocessor system. 

Signetics AM-l (4 pg.) 


2 A User’s Guide to the Series 3000 Microprocessor 

Chip Set” 

(N3001, N3002) 

Describes devices, instruction sets. Design examples included. 
Signetics AM-2 (14 pg.) 


3 ‘‘Address and Data Bus interfacing Techniques” 

(2650) 

Discusses address and data bus drive requirements. Covers methods 
for increasing the system drive capability. 

Signetics MP53 (8 pg.) 


4 “How to Design with the Control Store Sequencer, 8X02” 

(8X02) 

Presents a functional description and gives microprogramming sys- 
tem suggestions. 

Signetics Bipolar Application Memo 3 (6 pg.) 


5 “8X300 Input/Output Design” 

(8X300) 

Describes typical interfacing techniques to the 8X300 using 8T32/ 
33 or 8T35/36 bidirectional I/O ports. 

Signetics (2 pg.) 


6 "8X300 Floppy Disk interface” 

(8X300) 

Describes the 8X300 control of a floppy disk drive with a minimum 
amount of additional circuitry. 

Signetics (2 pg.) 


7 “8X300 Remote Alphanumeric Terminal Controller” 

(8X300) 

Describes how an 8X300 interfaces to a simple keyboard/ display > 
device with a minimal amount of interface circuitry. ; 

Signetics (2 pg.) 


Systems (cont) 


8 “8X300 Interface to External Read/Write Memory” 

(8X300) 

Explains how to connect the 8X300 Interface Vector (IV) bytes to 
the address, data and control lines of an external memory. 
Signetics (3 pg.) 

9 “8X300 256 Way Branch” 

(8X300) 

Explains how the 8X300 Execute instruction provides a fast and 
efficient method of converting one code structure to another in 
communications applications. 

Signetics (1 pg.) 

10 “8X300 Fast IV Select” 

(8X300) 

Explains how the Interface Vector (IV) bytes and working storage 
can be selected within the same instruction where it is used. 
Signetics (1 pg.) 

11 “Interfacing the 8700 A/D Converter with the 8080 ^ P 
System” 

(8700, 8701, 8702) 

Presents use of the 8700 A/D converter with the 8080 microproces- 
sor. Provides techniques for interfacing the two and methods for 
handling multiple converts with increased throughput. 

Teledyne Semiconductor AN-8 (6 pg.) 

12 “Minimum System Design TMS 9900 16-Bit 
Microprocessor” 

(TMS9900) 

Explains system design, system performance, and minimum system 
configuration. 

Texas Instruments Application Report (CA-184A (7 pg.) 

13 “TMS 5501 I/O in TMS 8080A Systems” 

(TMS5501, TMS8080A) 

Describes operation and use of this input/output controller. 

Texas Instruments Application Report (CA-185A (18 pg.) 

14 “Software Design for Microprocessors” 

(SBP0400, TMS1000, TMS5501, TMS8080, TMS9900) 

Presents basic microprocessor fundamentals, includes such topics 
as basic terms, basic machine architecture, instruction sets, and 
programming. Sample design problems are examined. 

Texas Instruments $12.50 (385 pg.) 
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This section is divided into three parts: a table of 
those manufacturers willing to perform MIL-STD- 
883 screening, a two way military to commercial 
cross reference index, and the Qualified Parts List 
broken down into functions. It not only shows what 
devices are on the list and which manufacturers 
supply them, but also it decodes the military 
numbers into familiar terms. 


how to use 

the military parts directory 


The next page contains a table showing the manu- 
facturers who have advised that they want to screen 
devices to MIL-STD-883 and/or perform other 
environmental screening. The table also indicates 
which companies are currently qualified to supply 
one or more devices on the QPL list. Such achieve- 
ment is apt to indicate that these companies are 
well equipped to perform 883 testing. The follow- 
ing two pages provides convenient cross references 
between M38510 numbers and their commercial 
equivalents; plus indication of what devices are 
listed in the latest QPL. 

The heart of this section is the functional QPL 
parts list. It is based on the latest Defense Elec- 
tronics Supply Center Qualified Products List 
(QPL-38510-XX) at the time of publication. The 
revision and date of this list are indicated at the 
bottom of each page. Like the Master Selection 
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Guide, the devices are classified my major func- 
tions; within each function the devices are arranged 
in alphanumeric order, which automatically groups 
CMOS together, 5400 Series together, etc. 

A complete military part number includes a three 
letter suffix signifying the device class and pack- 
aging. The definitions of these letters are given in 
the Part Number Guide under “JAN Nomencla- 
ture.” All the devices listed here meet class B 
and C requirements, a few devices (CMOS) meet 
class A specifications. The package styles and 
lead finishes that each manufacturer is qualified 
to supply can be determined by consulting the 
official QPL or by contacting the individual man- 
ufacturers. Once you have found the names of 
the companies you need to contact, you can reach 
them by using the information in the Manufacturers 
and Distributors Directory. 
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MILITARY DEVICE TESTING 


MANUFACTURER 


Advanced Micro Devic es 

American Micro- 
systems, Inc. 

Anal og Devi ce s _ 

Beckm an Instruments 
Burr-Brown Research 

P atel 

Electronic Arrays 
EMM/Se mi ___ 

Exar I ntegra ted Systems 
F airc hild Sem iconductor _ 
Gene ral in strument 
Harris Semiconductor 

Hughes 

Hybrid Systems 

Intel 

Internati ona l Micr oci rc uits 
Intersil 

ITT Sem ico ndu ctor 

LSI Computer Sy stems 
Micro Networks 
Micropac 


Mi cro Power 
Mitel S e mic onducto r 
Monolithic Memories 


MIL-M-38510 
QPL 

Other 

TTL Bipolar 


MIL-STD-883 

SCREENING 


OTHER 

SCREENING 


Class A j Class B { Class C j Military i Industrial 



EXPLANATION: 

The “MIL-M-38510'’ section indicates the 1C manufacturers currently providing Q.P.L. ICs. More detailed information on the specific devices is given in 
the OuaTified Products lists which follow. 

The ‘‘MIL-STD-883 Screening" section lists those manufacturers who are both set up and actively want to screen devices to the levels indicated. 
“Other Screening” shows those who report that they want business calling for special military and industrial environment screening procedures. 
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MILITARY PARTS INDEX — DEVICE/ QPL 


Cross Reference 
Commercial to Military 


Device 

M38510/ 

an 

Device 

M3B510/ 

QPL 

Device 

M38510/ 

QPL 

Device 

M38510/ 

QPL 

DG300 

Proposed 


54LS03 

30002 

X 

54L86 



54193 

01309 

X 

DG301 

Proposed 


54LS04 

30003 

X 




54194 

00905 

V 

DF302 

Proposed 


54LS05 

30004 

X 

54L91 

02806 


54195 

00906 

X 

DG303 

Proposed 


54LS08 

31004 

X I 

54L93 

02502 




X 

DG304 

Proposed 


54LS10 

30005 

X 

54L95 

02801 

X 

5423 

00402 

X 

0G305 

Proposed 


54LS107 

30108 

X 

54S00 

07001 

X 

5425 

00403 

X 

DG306 

Proposed 


54LS109 

30109 

X 

54S02 

07301 

X 

5426 

00805 

X 

HPR0M0512 

20101 

X 

54LS11 

31001 

X 

54S03 

07002 

X 

5427 

00404 

X 

TMS4050 

23502 

X 

54LS112 

30103 

X 

54S04 

07003 

X 

5428 

16201 


TMS4060 

23501 


54LS113 

30104 

X 

54S05 

07004 

X 

5430 

00101 

X 

0026 

03501 


54LS114 

30105 

X 

54S08 

08003 


5432 

16101 

X 

101A 

10103 

X 

54LS12 

30006 

X 

54S09 

08004 


54365 

16301 


102 

10601 


54LS122 

31403 


54S10 

07005 

X 

54366 

16302 


10501 

06001 

X 

54LS123 

31401 


54S11 

08001 

X 

54367 

16303 


10502 

06002 

X 

54LS125 

32301 


54S112 

07102 


54368 

16304 


10504 

06201 


54LS126 

32302 


54S113 

07103 


5437 

00302 

X 

10505 

06003 

X 

54LS13 

31301 

X 

54S114 

07104 


5438 

00303 

X 

10506 

06004 

X 

54LS132 

31302 

X 

54S133 

07009 

X 

5440 

00301 

X 

10507 

06005 

X 

54LS138 

30701 

X 

54S134 

07010 

X 

5442 

01001 

X 

10509 

06006 

X 

54LS139 

30702 

X 

54S135 

07502 


5443 

01002 

X 

10531 

06101 


54LS14 

31303 

X 

54S140 

08101 

X 

5444 

• 01003 

X 

10535 

06104 


54LS15 

31002 

X 

54S15 

08002 

X 

5445 

01004 

X 

10576 

06103 


54LS151 

30901 

X 

54S151 

07901 

X 

5446 

01006 


10597 

06202 


54LS153 

30902 

X 

54S153 

07902 

X 

5447 

01007 


106 

10303 


54LS157 

30903 

X 

54S157 

07903 

X 

5448 

01008 

X 

10631 

06102 


54LS158 

30904 

X 

54S158 

07904 

X 

5449 

01009 

X 

108 A 

10104 


54LS164 

30606 


54S174 

07105 


5450 

00501 

X 

110 

10602 


54LS174 

30106 

X 

54S175 

07106 


5451 

00502 

X 

111 

10304 

X 

54LS175 

30107 

X 

54S181 

07801 

X 

5453 

00503 

X 

118 

10107 

X 

54LS181 

30801 

X 

54S182 

07802 


5454 

00504 

X 

2101 

10105 


54LS194 

30601 


54S194 

07601 


5470 

00206 

X 

2108 

10106 


54LS195 

30602 


54S195 

07602 


5472 . 

00201 

X 

2111 

10305 


54LS20 

30007 

X 

54S20 

07006 

X 

5473 

00202 

X 

2680 

23501 

X 

54LS21 

31003 

X 

54S22 

07007 

X 

5474 

00205 

X 

3018 

10801 

X 

54LS22 

30008 

X 

54S251 

07905 


5475 

01501 

X 

3045 

10802 

X 

54LS221 

31402 


54S257 

07906 


5476 

00204 

X 

4000 

05201 

X 

54LS251 

30905 


54S258 

07907 


5477 

01502 

X 

4001 

05202 

X 

54LS253 

30908 


54S30 

07008 


5479 

00207 

X 

4002 

05203 

X 

54LS257 

30906 


54S40 

07201 

X 

5482 

00601 

X 

4006 

05701 

X 

54LS258 

30907 


54S51 

07401 

X 

5483 

00602 

X 

4007 

05301 

X 

54LS?6 

32102 

X 

54S64 

07402 

X 

5485 

15001 

X 

4008 

05401 


54LS266 

30303 

X 

54S65 

07403 

X 

5486 

00701 

. x - 

4009 

05501 

sX 

54LS27 

30302 

X 

54S74 

07101 

X 

5490 

01307 

X 

4010 

05502 

X 

54LS28 

30204 

X 

54S85 

08201 

X 

5492 

01301 

X 

4011 

. 05001 

X 

54LS283 

31202 

X 

54S86 

07501 

X 

5493 

01302/ 

X 

4012 

05002 

X 

54LS295 

30606 


5400 

00104 

X 

5495 

00901 

X 

4013 

05101 

X 

54LS30 

30009 

X 

5401 

00107 

X 

5496 

00902 

X 

4014 

05702 

X 

54LS32 

30501 

X 

5402 

004QJ 

X 

55107 

10401 

X 

4015 

05703 

X 

54LS365 

32201 


5403 

00109 

X 

55108 

10402 

X 

4017 

05601 

X 

* 54LS366 

32202 


5404 

00105 

X 

55113 

10405 

X 

4018 

05602 

X 

54LS367 

32203 


5405 

00108 

X 

55114 

10403 

X 

4019 

05302 

X 

54LS368 

32204 


5406 

00801 

X 

55115 

10404 

X 

4020 

05603 

X 

54LS37 

30202 

X 

5407 

00803 

X 

555 

10901 

X 

4021 

05704 

X 

54LS38 

30203 

X 

5408 

01601 

X 

556 

10902 


4022 

05604 

X 

54LS395 

30607 , 


5409 

01602 

X 

5603 

20201 


4023 

05003 

X 

54LS40 

30201 

X 

5410 

00103 

X 

5623 

20202 


4024 

05605 

X 

54LS42 

30703 


54107 

00203 

X 

710 

10301 

X 

4025 

05204 

X 

54LS47 

30704 


5412 

00106 

X 

711 

10302 

X 

4027 

05102 

X 

54LS51 

30401 

X 

54116 

01503 

X 

723 

10201 

X, 

4030 

05303 

X 

54LS54 

30402 

X 

54121 v 

01201 

X 

741 

10101 

X 

4031 

, 05705 

X 

54LS73 

30101 

X 

54122 

01202 

X 

747 

10102 

X 

4034 

05706 


54LS74 

30102 

X 

54123 

01203 

X 

76L42 

02906 

X 

4041 

05505 

X 

54LS76 

30110 

X 

54125 

15301 


76L70 

02805 

X 

4049 

05503 

X 

54LS83 

. 31201 

X 

54126 

15302 . 

X 

7831 

10406 


4050 

05504 

X 

54LS85 

31101 

X 

5413 

15101 

X 

7832 

10407 


5280 

23505 


54LS86 

30502 

X 

54132 

15103 

X 

8250 

15204 

X 

5303 

20101 


54LS95 

30603 


5414 

‘ 15102 

X 

8251 

15205 

X 

5304 

20102 


54LS96 

30604 


54145 

01005 

X 

8252 

15206 . 

X 

54H00 

02304 

X 

54L00 

02004 

X 

54147 

15601 


9093 

03304 


54H01 

02306 

X 

54L02 

02701 

X 

54148 

15602 


930 

03001 

X 

54H04 

02305 

X 

54L03 

02006 

X 

54150 

01401 

X 

9300 

15901 

X 

54H08 

15501 

X 

54L04 

02005 

X 

54151 

01406 

X 

9304 

00603 

X 

54H10 

02303 

X 

54L10 

02003 

X 

54153 

01403 

X 

9309 

01404 

X 

54H101 

02205 

X 

54L121 

04201 


54154 

15201 

X 

9312 

01402 

X 

54H103 

02206 

X 

54L122 

04202 


54155 

15202 

X 

9314 

01504 

X 

554H11 

15502 

X 

54L164 

02802 


54156 

15203 

X 

932 

03101 


43H20 

02302 

X 

54L193 

02503 


54157 

01405 

X 

9322 

01405 

X 

54H21 

15503 

X 

54L20 

02002 

X 

5416 

00802 

X 

9324 

15002 

X 

43H22 

02307 

X 

54L30 

02001 

X 

54160 

01303 

X 

! 933 

03105 


54H30 

02301 

X 

54L42 

02901 


54161 

01306 

X 

935 

03002 

X 

54H40 

02401 

X 

54L43 

02902 


54162 

01305 

X 

936 

03003 

X 

54H50 

04001 

X 

54L44 

02903 


54163 

01304 

X 

940 

03002 

X 

54H51 

04002 

X 

54L46 

02904 


54164 

00903 

X 

944 

03102 


54H53 

04003 

X 

54L47 

02905 


54165 

00904 

X 

. 945 

03301 


54H54 

04004 

X 

54L51 

04101 


5417 

00804 

X 

946 

03004 

X 

54H55 

04005 

X 

54L54 

04102 


54170 

01801 

X 

948 

03302 


54H72 

02201 

X 

54L55 

04103 


54174 

01701 

X 

950 

03303 


54H73 

02202 

X 

1 54L71 

02101 

X 

54175 

01702 

X 

951 

03201 


54H74 

02203 

X 

54L72 

02102 

X 

54180 

01901 

X 

957 

03103 


54H76 

02204 

X 

t 54L73 

02103 

X 

54181 

01101 

X 

9601 

01204 

X 

54LS00 

30001 

X 

54L74 

02105 

X 

54182 

01102 

X 

9602 

01205 

X 

54LS02 

30301 

X 

54L78 

02104 

X 

54192 

01308 

X 

962 

03005 

X 


NOTE: Items marked X in the QPL column are listed on QPL-38510-30 with at least one source. 
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1C MASTER 


MILITARY PARTS INDEX — QPL/DEVICE 


Cross Reference 
Military to Commercial 


M38510/ 

Device 

QPL 

M38510/ 

Device 

QPL 

M38510/ 

Device 

QPL 

M38510/ 

Device 

QPL 

00101 

5430 

X 

02006 

54L03 

X 

06001 

10501 

X 

asm 

54126 

X 

00102 

5420 

X 

02101 

54L71 

X 

06002 

10502 

X 


54H08 

X 

00103 

5410 

X 

02102 

54L72 

X 

06003 

10505 

X 

lw 

54H11 

X 

00104 

5400 

X 

02103 

54L73 

X 

06004 

10506. 

X 

811.' 

54H21 

X 

00105 

5404 

X 

02104 

54L78 

X 

06005 

10507 

X 


54147 


00106 

5412 

X 

02105 

54L74 

X 

06006 

10509 

X 

111' 

54148 


00107 

5401 

X 

02201 

54H72 

X 

06101 

10531 



9300 

X 

00108 

5405 

X 


54H73 

X 

06102 

10631 


ns,- 

5432 

X 

00109 

5403 

X 


54H74 

X 

06103 

10576 


|h 

5428 


00201 

5472 

X 


54H76 

X 

06104 

10535 


9Hr 

16301 


00202 

5473 

X 



X 

06201 

10504 


16302 

16302 


00203 

54107 

X 

02206 

54 H 103 

X 

06202 

10597 


16303 

16303 


00204 

5476 

X 

02301 

54H30 

X 

07001 

54S00 

X 

16304 

16304 


00205 

5474 

X 

02302 

54H20 

X 

07002 

54S03 

X 

20101 

HPR0M0512 

X 

00206 

5470 

X 

02303 

54H10 

X 

07003 

54S04 

X 

20102 

5304 


00207 

5479 

X 

02304 

54H00 

X. 

07004 

54S05 

X 

20201 

5603 


00301 

5440 

X 

02305 

54H04 

X 

07005 

54S10 

X 

20202 

5604 


00302 

5437 

X 

02306 

54H01 

X 

07006 

54S20 

X 

23501 

2680 

X 

00303 

5438 

X 

02307 

54H22 

X 

07007 

54S22 

X 

23501 

TMS4060 


00401 

5402 

X 

02401 

54H40 

X 

07008 

54S30 


23502 

TMS4050 

X 

00402 

5423 

X 

02501 

54L90 


07009 

54S133 

X 

23505 

5280 


00403 

5425 

X 

02502 

54L93 


07010 

54S134 

X 

30001 

54LSOO 

X 

00404 

5427 

X 

02503 

54L193 


07101 

54S74 

X 

30002 

54LS03 

X 

00501 

5450 

X 

02601 

54L86 


07102 

54S112 


30003 

54LS04 

X 

00502 

5451 

X 

02701 

54L02 

X 

07103 

54S113 


30004 

54LS05 

X 

00503 

5453 

X 

02801 

54L95 

X 

07104 

54S114 


30005 

54LS10 

X 

00504 

5454 

X 

02802 

54L164 


07105 

54S174 

X 

30006 

54LS12 

X 

00601 

5482 

X 

02805 

76L70 


07106 

54SI75 

X 

30007 

54LS20 

X 

00602 

5483 

X 

02806 

54L91 


07201 

54S40 

X 

30008 

54LS22 

X 

00603 

9304 

X 

02901 

54L42 


07301 

54S02 

X 

30009 

54LS30 

X 

00701 

5486 

X 

02902 

54L43 


07401 

54S51 

X 

30101 

54LS73 

X 

00801 

5406 

X 

02903 

54L44 


07402 

54S64 

X 

30102 

41574 

X 

00802 

5416 

X 

02904 

54L46 


07403 

54S65 

X 

30103 

54LS112 

X 

00803 

5407 

X 

02905 

54L47 


07501 

54S86 

X 

30104 

54LS113 

X 

00804 

5417 

X 

02906 

76L42 


07502 

54S135 


30105 

54LS114 

X 

00805 

5426 

X 

03001 

930 

X 

07601 

54S194 


30106 

54LS174 

X 

00901 

5495 

X 

03002 

935 

•X 

07602 

54S195 


30107 ' 

54LS175 

X 

00902 

5496 

X 

03003 

936 

X 

07801 

54S181 

X 

30108 

54LS107 

X 

00903 

54164 

X 

03004 

946 

X 

07802 

54S182 


30109 

54LS109 

X 

00904 

54165 

X 

03005 

962 

X 

07901 

54S151 

X 

30110 

54LS76 

X 

00905 

54194 

X 

03101 

932 


07902 

54S153 

X 

30201 

54LS40 

X 

00906 

54195 

X 

03102 

944 


07903 

54S157 

X 

30202 

54LS37 

X 

01001 

5442 

X 

03103 

957 


07904 

54S158 

X 

30203 

54LS38 

X 

01002 

5443 

X 

03104 

958 


07905 

54S251 


30204 

54LS28 

X 

01003 

5444 

X 

03105 

933 


07906 

54S257 


30301 

54LS02 

X 

01004 

5445 

X 

03201 

951 


07907 

54S258 


30302 

54LS27 

X 

01005 

54145 

X 

03301 

•945 


08001 

54S11 

X 

30303 

54LS266 

X 

01006 

5446 


03302 

948 


08002 

54S15 

X 

30401 

54LS51 

X 

01007 

544? 


Q3303 

nco 


08003 

54S08 


30402 

54LS54 

X 

01008 

5448 

X 

03304 

9903 


08004 

54S09 


30501 

54LS32 

X 

01009 

5449 

X 

03501 

0026 


08101 

54S140 

X 

30502 

54LS86 

X 

01101 

54181 

X 

04001 

54H50 

X 

08201 

54S85 

X 

30601 

54LS194 


01102 

54182 

X 

04002 

54H51 

X 

10101 

741 

X 

30602 

54LS195 


01201 

54121 

X 

04003 

54H53 

X 

10102 

747 

X 

30603 

54LS95 


01202 

54122 

X 

04004 

54H54 

X 

10103 

101 A 

X 

30604 

54LS96 


01203 

54123 

X 

04005 

54H55 

X 

10104 

108A 


30606 

54LS164 


01204 

9601 

X 

04101 

54L51 

X 

10105 

2101 

X 

30606 

54LS295 


01205 

9602 

X 

04102 

54154 

X 

10106 

2108 


30607 

54LS395 


01301 

5492 

X 

04103 

54L55 


10107 

118 

X 

30701 

54LS138 

X 

0130? 

5493 

x 

04201 

54L121 


10201 

723 

X 

smnn 

OUtUA 

54LS13S 

X 

01303 

54160 

X 

04202 

54L122 


10301 

710 

X 

30703 

54LS42 


01304 

54163 

X 

05001 

4011 

X 

10302 

711 

X 

30704 

54LS4? 


01305 

54162 

X 

05002 

4012 

X 

10303 

106 


30801 

54LS181 

X 

01306 

54161 

X 

05003 

4023 

X 

10304 

111 

X 

30901 

54LS151 

X 

01307 

5490 

X 

05101 

4013 

X 

10305 

2111 


30902 

54LS153 

X 

01308 

54192 

X 

05201 

4000 

X 

10401 

55107 

X 

30903 

54LS157 

X 

01309 

54193 

X 

05102 

4027 

X 

10402 

55108 

X 

30904 

54LS158 

X 

01401 

54150 

X 

05202 

4001 

X 

- 10403 

55114 

X 

30905 

54LS251 


01402 

9312 

X 

05203 

4002 

X 

10404 

55115 

X 

30906 

54LS257 


01403 

54153 

X 

05204 

4025 

X 

10405 

55113 

X 

30907 

54LS258 


01404 

9303 

X 

05301 

4007 

X 

10406 

7831 


30908 

54LS253 


01405 

9322 

X 

05302 

4019 

X 

10407 

7832 


31001 

54LS11 

X 

01405 

54157 

X 

05303 

403U 

X 

10601 

102 


31002 

54LS15 

X 

01406 

54151 

X 

0540i 

4008 


10602 

no 


31G03 

54LS21 

X 

01501 

5475 

X 

05501 

4009 

X 

inani 

a 


31004 

54LS08 

¥ 

01501 

5475 

X 


4010 

x 

10602 

3045 

X 

31101 

54LSS5 

y 

01502 

5477 

X 

05503 

4049 

X 

10901 

555 

X 

31201 

54LS83 

X 

01503 

54116 

x 

ACCAA 

WJJUt 

4050 

x 

10902 

556 


31202 

54LS2S3 

X 

01504 

9314 

X 

05505 

4041 

X 

15001 

5485 

X 

31301 

54LS13 

X 

CISC I 

54C8 

x 

05o0i 

40 i 7 

X 

i50G2 

y4^4 

X 

31302 

54U>i4 

X 

01602 

5409 

X 

05602 

4018 

X 

15101 

5413 

X 

31303 

54LS132 

X 

01701 

54174 

X 

05603 

4020 

X 

15102 

5414 

X 

31401 

54LS123 


01702 

54175 

X 

05604 

4022 

X 

15103 

54132 

X 

31402 

54LS221 


01801 

54170 


05605 

4024 

X 

15201 

54154 

X 

31403 

♦54LS122 


oiyoi 

54180 

X 

05701 

4006 

X 

15202 

54155 

X 

32102 

54LS26 

X 

02001 

54L30 

X 

05702 

4014 

X 

15203 

54156 

X 

32201 

54LS365 

X 

02002 

54L20 

X 

05703 

4015 

X 

15204 

8250 

X 

32203 

J^TkOOOO 

54LS367 

X 

02003 

54L10 

X 

05704 

4021 

X 

15205 

8251 

X 

32204 

54LS368 

X 

02004 

54 LOO 

X 

05705 

4031 

X 

15206 

8252 

X 

32301 

54LS125 


02005 

54L04 

X 

05706 

4034 


15301 

54125 


32302 

54LS126 



NOTE: Items marked X in the QPL column are listed on QPL-38510-30 with at least one source. 
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1C MASTER 


DIGITAL 

ARITHMETIC FUNCTION 
Device M38510/ Description 


MILITARY PARTS DIRECTORY -' 4 -. 


5482 

00601 

2-Bit Binary Full Adder 

ITT 

Motorola 

5483 

00602 

4-Bit Binary Full Adder 
(Look-Ahead Carry) 

in 

Motorola 

Signetics 

Tl 

5485 

15001 

4-Bit Magnitude 
Comparator 

Motorola 

Signetics 

54181 

01101 

Arithmetic Logic/ 

Function Generator 

Signetics 

54182 

01102 

Look-Ahead Carry 
Generator 

Motorola 

Signetics 

54LS83 

31201 

4-Bit Binary Full Adder 

Raytheon 

54LS85 

31101 

4-Bit Magnitude 
Comparator 

Signetics 

Tl 

54LS181 

30801 

ALU/Function Generator 

Signetics 

54LS283 

31202 

4-Bit Binary Full Adder 

Raytheon 

54S85 

08201 ' 

4-Bit Magnitude / 

Comparator 

Signetics 

54S181 

07801 

ALU/Function Generator 

Signetics 

9304 

00603 

Dual Full Adder 

Motorola 

9324 

15002 

4-Bit Magnitude 
Comparator 

Motorola 

BUFFERS, INVERTERS 

4007 

05301 

Dual Complementary Pair 
plus Inverter 

National 

RCA 

4009 

05501 

Hex Buffer/Converter, 
Inverting 

National 

RCA 

4010 

05502 

Hex Buffer/Converter, 
Non-Inverting 

National 

RCA 

4041 

05505 

Quad True/ 

Complement Buffer 

RCA 

4049 

05503 

Hex Buffer/Converter, 
Inverting 

National 

RCA 

4050 

05504 

Hex Buffer/Converter, 
Non-Inverting 

National 

RCA 

5404 

00105 

Hex Inverter 

Fairchild 

ITT 

Motorola 

National 

Signetics 

Tl 

5405 

00108 

Hex Inverter, 0/C 

Fairchild 

ITT 

Motorola 

National 

Signetics 

Tl 

5437 

00302 

Quad 2-Input NAND 

Buffer 

ITT 

Motorola 

National 

Signetics 

Tl 

5438 

00303 

Quad 2-Input NAND 

Buffer, 0/C 

Fairchild 

Motorola 

National 

Signetics 

Tl 

5440 

00301 

Dual 4-Input NAND 

Buffer 

Fairchild 

ITT 

Motorola 

National 

Signetics 

Tl 

54125/6 

15301/2 

Quad Gated Buffer, 3 State Signetics 

54H04 

02305 

Hex Inverter 

Fairchild 

ITT 

Motorola 

Signetics 

Tl 

54H40 

02401 

Dual 4-Input NAND Buffer 

Motorola 

Signetics 

Tl 

54LS04 

30003 

Hex Inverter 

Fairchild 

Motorola 

National 

Signetics 

54LS05 

30004 

Hex Inverter, 0/C 

National 

Signetics 

54LS28 

30204 

Quad 2-Input NOR Buffer 

Signetics 

54LS37 

30202 

Quad 2-Input NAND Buffer 

National 

Signetics 

54LS40 

30201 

Dual 4-Input NAND Buffer 

National 

Signetics 

54L04 

02005 

Hex Inverter 

National 

54S04 

07003 

Hex Inverter 

Signetics 

54S05 

07004 

Hex inverter, 0/C 

Signetics 

54S40 

07201 

Dual 4-Input NAND Buffer 

Signetics 

935 

03002 

Hex Inverter 

ITT 

936 

03003 

Hex Inverter 

ITT 


COUNTERS 

Device M38S10/ Description 

4017 05601 Decade Counter/Divider, 

Decoded Output 


FLIP-FLOPS 
Device M38510/ 

4013 05101 


4018 

05602 

Presettable Divide-by-N 
Counter 

RCA 

4020 

05603 

14-Bit Binary Counter 

RCA 

4022 

05604 

Divide-by-8 Counter/ 
Divider, Decoded Output 

RCA 

4024 

05605 

7-Bit Binary Counter 

RCA 

5490 

01307 

Decade Counter, Ripple 

ITT 

Motorola 

5492 

01301 

Divide-by-12 Counter 
(-2, H-6) 

ITT 

Motorola 

Signetics 

5493 

01302 

4-Bit Binary Counter 

ITT 

Motorola 

Signetics 


54160 

01303 

Synchronous Decade 

Motorola 



Counter 

National 

Signetics 

54161 

01306 

Synchronous 4-Bit Binary 

in 



Counter 

Motorola 

National 

Signetics 

54162 

01305 

Fully Synchronous Decade 

Motorola 



Counter 

National 

Signetics 

54163 

01304 

Fully Synchronous 4-Bit 
Binary Counter 

Motorola 

National 


r 

Signetics 

54192 

01308 

Decade Up/Down Counter 

Motorola 

54193 

01309 

Binary Up/Down Counter 

Motorola 

DECODERS 

5442 

01001 

BCD-to-Decimal Decoder 

in 

Motorola 

Signetics 

5443 

01002 

Excess 3-to-Decimal 

Motorola 



Decoder 

Signetics 

5444 

01003 

Excess 3-Gray-to-Decimal 

Motorola 



Decoder 

Signetics 

5445 

01004 

BCD-to-Decimal Decoder, 
0/C 

Motorola 

5448 

01008 

BCD-to-Seven Segment 
Decoder/Driver with 




3QV Output . „ 

Motorola 

5449 

01009 

BCD-to-7 Segment 
Decoder, O/C 

Motorola 

54145 

01005 

BCD-to-7 Segment 

Decoder 

Motorola 

54148 

15602 

8-Bit Priority Encoder 

Signetics 

54154 

15201 

4-Line to 16-Line 
Decoder/Demultiplexer 

Signetics 

54155 

15202 

Dual 2-Line to 4-Line 
Decoder/Demultiplexer 

Motorola 

54156 

15203 

Dual 2-Line to 4-Line 
Decoder/Demultiplexer 

Motorola 

54LS138 

30701 

3-to-8-Line Decoder/ 
Demultiplexer 

Fairchild 

Motorola 

Raytheon 

54LS139 

30702 

Dual 2-Line to 4-Line 
Decoder/Demultiplexer 

Fairchild 

Motorola 

Raytheon 

54LS42 

30703 

BCD to Decimal Decoder 

Motorola 

8250 

15204 

Binary-to-Octal Decoder 

Signetics 

8251 

15205 

BCD-to-Decimal Decoder 

Signetics 

8252 

15206 

BCD-to-Decimal Decoder 

Signetics 

DRIVERS 

5406 

00801 

Hex Inverter Buffer/ 

Fairchild 



Driver. O/C High Voltage 

Motorola 



Output 

National 

Tl 

5407 

00803 

Hex Buffer/Driver, O/C 
High Voltage Output 

Fairchild 

Motorola 

National 

Tl 

5416 

00802 

Hex Inverter Buffer/ 

Fairchild 



Driver O/C High Voltage 

Motorola 



Output 

National 

Tl 

5417 

00804 

Hex Buffer/Driver, 

O/C High Voltage Output 

Fairchild 

Motorola 

National 

Tl 



Descriptio n 

Dual "D” Flip-Flop with 

Set/Reset 

Dual J-K Master-Slave 
Flip-Flop 


Source 

National 

RCA 

National 

RCA 


5470 

00206 

Positive Edge-Triggered 
J-K Flip-Flop 

Fairchild 

in 

Motorola 

Signetics 

Tl 

5472 

00201 

J-K Master Slave 

Flip-Flop (AND Inputs) 

ITT 

Motorola 

National 

Signetics 

Tl 

5473 

00202 

Dual J-K Master Slave 
Flip-Flop 

ITT 

Motorola 

National 

Signetics 

Tl 

5474 

f 

00205 

Dual D-Type Edge- 
Triggered Flip-Flop 

Fairchild 

ITT 

National 

Signetics 

Tl 

5476 

00204 

Dual J-K Master Slave 
Flip-Flop with 

Preset and Clear 

ITT 

National 

Signetics 

Tl 

5479 

00207 

Dual D-Type Flip-Flop 

Motorola 

54107 

00203 

Dual J-K Master Slave 
Flip-Flop 

Motorola 

National 

Signetics 

Tl 

54174 

01701 

Hex D-Type Flip-Flop 

Motorola 

National 

Signetics 

54175 

01702 

Quad D-Type Flip-Flop 

Motorola 

National 

Signetics 

54H72 

02201 

J-K Master-Slave Flip- 
Flip (AND Inputs) 

Motorola 

Signetics 

54H73 

02202 

Dual J-K Master-Slave 
Flip-Flop 

Signetics 

Motorola 

54H74 

02203 

Dual D-Type Edge- 
Triggered Flip-Flop 

Signetics 

54H76 

02204 

Dual J-K Flip-Flop 1 

Tl 

Signetics 

54H101 

02205 

J-K Negative Edge- 
Triggered Flip-Flop 
(AND-OR Inputs) 

Motorola 

Signetics 

54H103 

02206 

Dual J-K Negative Edge 
Triggered Flip-Flop 

Motorola 

Signetics 

54LS73 

30101 

Dual J-K Master Slave 
Flip-Flop 

Tl 

54LS74 

30102 

Dual D-Type Positive 
Edge-Triggered Flip-Flop 
with Preset and Clear 

Motorola 

Tl 

54LS76 

30110 

Dual J-K Master Slave 
Flip-Flop with Preset 
and Clear 

Signetics 

Tl 

54LS107 

30108 

Dual Master Slave 
Flip-Flop 

Tl 

54LS109 

30109 

Dual J-K Positive Edge- 
Triggered Flip-Flop with 
Preset and Clear 

Fairchild 

Motorola 

Signetics 

Tl 

54LS112 

30103 

Dual J-K Negative Edge- 
Triggered Flip-Flop with 
Preset and Clear 

Fairchild 

Signetics 

Tl 

54LS113 

30104 

Dual J-K Negative Edge- 
Triggered Flip-Flop with 
Separate Preset and Clock 

Tl 

54LS114 

30105 

Dual J-K Negative Edge- 
Triggered Flip-Flop with 
Clock, Clear, and Preset 

Fairchild 

Tl 

54LS174 

30106 

Hex D-Type Flip-Flop 

AMD 

Motorola 

Raytheon 

Signetics 

Tl 

54LS175 

30107 

Quad D-Type Flip-Flop 

AMD 

Fairchild 

Motorola 

Raytheon 

Tl 

54L71 

02101 

J-K Master-Slave Flip- 
Flop (AND-OR Inputs) 

National 

54L72 

02102 

J-K Master-Slave Flip- 
Flop (AND Inputs) 

National 

54L73 

02103 

Dual J-K Master-Slave 
Flip-Flop 

National 

54L74 

02105 

Dual D-Type Edge- 
Triggered Flip-Flop 

National 

54L78 

02104 

Dual J-K Master-Slave 
Flip-Flop 

National 

54S74 

07101 

Dual D Flip-Flop 

Signetics 


BASED ON QPL-38510-31, 1 NOVEMBER 1977 



GATES, AND/NAND 


GATES, AND/NAND (cont) 


GATES, AND-OR/AND-OR-INVERT (cont) 


Device 

M38510/ 

Description 

Source 

4011 

05001 

Quad 2-Input NAND Gate 

National 

RCA 

4012 

05002 

Dual 4-Input NAND Gate 

National 

RCA 

4023 

05003 

Triple 3-Input NAND Gate 

National 

RCA 

5400 

00104 

Quad 2-Input NAND Gate 

Fairchild 

ITT 

Motorola 

National 

Signetics 

T! 

5401 

00107 

Quad 2-Input NAND Gate, 
0/C 

Fairchild 

ITT 

Motorola 

National 

Signetics 

Ti 

5403 

00109 

Quad 2-Input NAND Gate, 
0/C 

Fairchild 

ITT 

Motorola 

National 

Signetics 

TI 

5408 

01601 

Quad 2-Input AND Gate 

Fairchild 

ITT 

Motorola 

Signetics 

5409 

01602 

Quad 2-Input AND Gate, 
O/C 

Fairchild 

Motorola 

Signetics 

5410 

00103 

Triple 3-Input NAND Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

TI 

s 



5412 

00106 

Triplet-Input NAND Gate, 
0/C 

TI 

5420 

00102 

Dual 4-Input NAND Gate 

Fairchild 

ITT 

Motorola 

National 

Signetics 

TI 

5426 

008J5 

Quad 2-Input NAND Gate, 
0/C 

Signetics 

5430 

00101 

8-Input NAND Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

TI 

54H00 

02304 

Quad 2-input NAND Gate 

Fairchild 

in 

Motorola 

Signetics 

Ti 

54H01 

02306 

Quad 2-Input NAND Gate, 
O/C 

Motorola 

Signetics 

TI 

54H0S 

15501 

Quad 2-Input AND Gate 

Motorola 

Signetics 


15504 

Quad 2-Input AND Gate 

Motorola 

54H10 

02303 

Triple 3-Input NAND Gate 

Fairchild 



. 

Motorola 

Signetics 

T! 

54H11 

15502 

Triple 3-Input AND Gate 

Motorola 

Signetics 

54H2G 

02302 

Duai 4-input NAND Gate 

Faircniid 

in 

Motorola 

Signetics 

Ti 

54H21 

15503 

Dual 4-Input AND Gate 

Motorola 

Signetics 

54H22 

02307 

Dual 4-Input NAND Gate, 
O/C 

Fairchild 

Motorola 

Signetics 

54H30 

02301 

8-Input NAND Gate 

Fairchild 

iTT 

Motorola 

Signetics 

Ti 

54LS00 

30001 

Quad 2-Input NAND Gate 

Fairchild 

National 

Motorola 

Signetics 

54LS03 

30002 

Quad 2-Input NAND Gate, 
O/C 

Motorola 

National 

Signetics 


Device 

M38510/ 

Description 

Source 

54LS08 

31004 

Quad 2-Input AND Gate 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

TI 

54LS10 

30005 

Triple 3-Input NAND Gate 

Fairchild 

National 

Signetics 

54LS11 

31001 

Triple 3-Input AND Gate 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

TI 

54LS12 

30006 

Triple 3-Input NAND Gate, 
O/C 

National 

Signetics 

54LS15 

54LS2(T 

31002 

30007 

Triple 3-input AND Gate, 
O/C 

Dual 4-Input NAND Gate 

National 

Signetics 

Fairchild 

National 

Signetics 

54LS21 

31003 

Dual 4-Input AND Gate 

Fairchild 

National 

Signetics 

54LS22 

30008 

Dual 4-Input NAND Gate, 
O/C 

National 

Signetics 

54LS26 

32102 

Quad 2-Input NAND Gate, 
O/C, to 15V 

Signetics 

54LS30 

54LS38 

30009 

30203 

8-Input NAND Gate 

Quad 2-Input NAND Gate, 
O/C 

Fairchild 

National 

Signetics 

National 

Raytheon 

TI 

54L00 

02004 

Quad 2-Input NAND Gate 

National 

54L03 

02006 

Quad 2-Input NAND Gate, 
O/C 

National 

54L10 

54L20 

02003 

02002 

Triple 3-Input NAND Gate 
Dual 4-Input NAND Gate 

National 

National 

54L30 

02001 

8-Input NAND Gate 

National 

54S00 

07001 

Quad 2-Input NAND Gate 

Signetics 

54S03 

07002 

Quad 2-Input NAND Gate, 
O/C 

Signetics 

54S10 

07005 

Triple 3-Input NAND Gate 

Signetics 

54S11 

08001 

Triple 3-Input AND Gate 

Signetics 

54S15 

08002 

Triple 2-Input AND Gate, 
O/C 

Signetics 

54S20 

07006 

Dual 4-Input NAND Gate 

Signetics 

54S22 

07007 

Dual 4-Input NAND Gate, 
O/C 

Signetics 

54S133 

07009 

13-Input NAND Gate 

Signetics 

54S134 

07010 

12-input NAND Gate, 

3 State 

Signetics 

930 

946 

03001 

03004 

Duai 4-Input NAND Gate, 
Expandable 

Quad 2-Input NAND Gate 

Fairchild 

iTT 

Fairchild 

in 

962 

03005 

Triple 3-Input NAND Gate 

Fairchild 

in 

GATES, AND-OR/AND-OR-INVERT 

4019 

05302 

QuadAND-OR Select Gate 

National 

RCA 

5450 

005Q1 

2-2-Input AO! Gate, 
Expandable 

in 

Motorola 

National 

Signetics 

TI 

5451 

00502 

2-2-Input AOI Gate, 
Expandable 

in 

Motorola 

National 

Signetics 

TI 

5453 

00503 

2-2-2-2-lnput AOI Gate, 
Expandable 

ITT 

Motorola 

National 

Signetics 

T! 

5454 

00504 

2 2-2 2-Input AOI Gate 

ITT 

Motorola 

National 

Signetics 

TI 

54H50 

04001 

2-2-input AOi Gate, 
Expandable 

Motorola 

Signetics 

b4HSI 

04002 

Dual 2-2-Input AOI Gate 

Motorola 

Signetics 

54H53 

04003 

2-2-2-3-tnput AOI Gate, 
Expandable 

Motorola 

Signetics 


Device 

M38510/ 

Description 

Source 

54H54 

04004 

2-2-2-3-lnput AOI Gate 

Motorola 

Signetics 

54H55 

04005 

4-4-Input AOI Gate, 
Expandable 

Motorola 

Signetics 

54LS51 

30401 

Dual 2-3-Input AOI Gate 

Motorola 

National 

Raytheon 

Signetics 

54LS54 

30402 

2-2-2-3-lnput AOI Gate 

Motorola 

National 

Raytheon 

Signetics 

54S51 

07401 

2-2-Input AOI Gate 

Signetics 

54S64 

07402 

4-2-3-2-lnput AOI Gate 

Signetics 

54S65 

07403 ' 

4-2-3-2- Input AOI Gate, 
O/C 

Signetics 

GATES, EXCLUSIVE OR/NOR 

4030 

05303 

Quad Exclusive OR Gate 

National 

5486 

00701 

Quad 2-Input Exclusive 

OR Gate 

Fairchild 

ITT 

Motorola 

Signetics 

TI 

54LS86 

30502 

Quad 2-Input Exclusive 

OR 

Motorola 

National 

Signetics 

54LS266 

30303 

Quad 2-Input Exclusive 
NOR Gate, O/C 

National 

Signetics 

TI 

54S86 

07501 

Quad 2-Input Exclusive 

OR Gate 

Signetics 

10507 

06005 

Triple 2-Input Exclusive 
OR/NOR Gate 

Motorola 

GATES, OR/NOR 

4000 

05201 

Dual 3-Input NOR Gate 
plus Inverter 

RCA 

4001 

05202 

Quad 2-Input NOR Gate 

National 

RCA 

4002 

05203 

Dual 4-Input NOR Gate 

National 

RCA 

4025 

05204 

Triple 3-Input NOR Gate 

National 

RCA 

5402 

00401 

Quad 2-Input NOR Gate 

Fairchild 

in 

Motorola 

National 

Signetics 

TI 

5423 

00402 

Dual 4-Input NOR Gate 
with Strobe, Expandable 

Motorola 

TI 

5425 

00403 

Dual 4-Input NOR Gate 
with Strobe 

Motorola 

Tl 

5427 

00404 

Triple 3-input NOR Gate 

Fairchiid 

Motorola 

Signetics 

TI 

5432 

16101 

Quad 2-Input OR Gate 

Signetics 

54LS02 

30301 

Quad 2-Input NOR Gate 

Fairchild 

National 

Raytheon 

Signetics 

54LS27 

30302 

Triple 3-Input NOR Gate 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

T! 

54LS32 

30501 

Quad 2-Input OR Gate 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

54L02 

02701 

Quad 2-Input NOR Gate 

National 

54S02 

07301 

Quad 2-Input NOR Gate 

Signetics 

10501 

06001 

Quad 2-Input OR/NOR 
Gate 

Motorola 

10502 

06002 

Quad 2-Input Gate 
(3 NOR, 1 OR/NOR) 

Motorola 

10505 

06003 

2-3-2-Input OR/NOR Gate 

Motorola 

10506 

06004 

4-3-3- Input OR/NOR Gate 

Motorola 

1050S 

06006 

4-5-Input OR/NOR Gate 

Motorola 


LATCHES 


5475 01501 Quad Bistable Latrh, Motorola 

Complementary Ou tput Signetics 
5477 01502 Quad Bistable Latch Motorola 

Signetics 

54116 01503 Dual 4-Bit Latch with Signetics 

Clear _ 

9314 0i504 Quad Multifunction Latch Motorola 
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MULTIPLEXERS LINEAR 


Device 

M38510/ 

Description 

Source 

AMP1 IPIPRC 



54150 

01401 

16-Channel Data 
Selector/Multiplexer 

Signetics 

" "" 




Device 

M38510/ Description 

Source 

54151 

01406 

8-Input Multiplexer 

Motorola 

Signetics 

101A 

10103 

Operational Amplifier 

AMD 

Fairchild 

54153 

01403 

Dual 4-Channel Data 

Motorola 




National 



Selector/Multiplexer 

National 

Signetics 

108A 

10104 

Operational Amplifier 

Fairchild 

National 

54LS151 

30901 

8-Input Multiplexer 

Raytheon 

118 

10107 

Operational Amplifier 

National 

54LS153 

30902 

Dual 4-Channel Data 
Selector/Multiplexer 

Raytheon 

741 

10101 

Operational Amplifier 

AMD 

Fairchild 

54LS157 

30903 

Quad 2-Input Multiplexer, 
Non-Inverting 

Raytheon 




Intersil 

National 

Raytheon 

54LS158 

30904 

Quad 2-Input Multiplexer, 
Inverting 

Raytheon 




747 

10102 

Dual Operational 

Amplifier 

AMD 

Fairchild 

54S151 

07901 

8-Input Multiplexer 

Signetics 



54S153 

07902 . 

Dual 4-Channel Data 
Selector/Multiplexer 

Signetics 

COMPARATORS 








AMD 

Fairchild 

National 

54S157 

07903 

Quad 2-Input Multiplexer, 
Non-Inverting 

Signetics 

ill 

10304 

Voltage Comparator 

54S158 

07904 

Quad 2-Input Multiplexer, 
Inverting 

Signetics 




710 

10301 

Voltage Comparator 

Fairchild 

9309 

01404 

Dual 4-Input Multiplexer 

AMD 

711 

10302 

Dual Voltage Comparator 

Fairchild 



ITT 

Motorola 

TIMERS 






Signetics 

555 

10901 

Timer 

Signetics 

9312 

01402 

8-Channel Data Selector/ 
Multiplexer 

AMD 

ITT 

Motorola 

TRANSISTOR ARRAYS 









9322 

01405 

Quad 2-Input Data 
Selector/Multiplexer 

AMD 

ITT 

3045 

10802 

Transistor Array 

Fairchild 

RCA 



(Non-Inverting) 

Motorola 

Signetics 

VOLTAGE REGULATORS 


MULTIVIBRATORS 


723 

10201 

Voltage Regulator 

Fairchild 









54121 

01201 

Monostable Multivibrator 

ITT 

Motorola 

Signetics 



MEMORY 


54122 

01202 

Retriggerable Monostable 
Multivibrator with Clear 

Motorola 

PROM 



54123 

01203 

Dual Retriggerable 
Monostable Multivibrator 
with Clear 

Motorola 

Signetics 

HPROM0512 

20101 

512-Bit Programmable 
Read Only Memory 

Harris 

9601 

01204 

One Shot Multivibrator 

Motorola 

RAM 




9602 

01205 

Dual One Shot 

Motorola 

2680 

23501 

4096x1 Dynamic RAM 

TI 



Multivibrator - 


Micrci i Aucrtiic 


TMS4050 23502 

4096x1 Dynamic RAM 

TI 





SHIFT 




5413 \ 

15101 

Dual 4-Input NAND 
Schmitt Trigger 

Motorola 

Signetics 

ncuio i cno 


4006 

05701 

18-Bit Static S.R. 

National 

5414 

15102 

Hex Schmitt Trigger, 

Motorola 




RCA 



Inverting 

Signetics 

4014 

05702 

8-Bit Static S.R. 

National 

54132 

15103 

Quad 2-Input NAND 

Motorola 



(Synchronous) 

RCA 



Schmitt Trigger 

Signetics 

4015 

05703 

Dual 4-Bit Static S.R. 

National 

54180 

01901 

9-Bit Odd/Even Parity 

Motorola 




RCA 



Generator/Checker 

Signetics 

4021 

05704 

8-Bit Static S.R. 

National 

54LS13 

31301 

Dual 4-Input NAND 

Signetics 



(Asynchronous) 

-RCA 



Schmitt Trigger 

Ti 

4031 

05705 

64-Bit Static S.R, 

National 

54LS14 

31302 

Hex Schmitt Trigger, 

Signetic^ 




RCA 



Inverting 

54L95 

02801 

4-Bit Parallel Access S.R. 

National 

54LS132 

31303 

Quad 2-Input NAND 
Schmitt Trigger 

Signetics 

TI 

5495 

00901 

4-Bit Parallel Access S.R. 

Motorola 

Signetics 





5496 

00902 

5-Bit S.R. 

Motorola 
, Signetics 


INTERFACE 


54164 

00903 

8-Bit Serial-In 

Parallel-Out S.R. 

in 

Signetics 

ANALOG SWITCHES 


54165 

00904 

8-Bit Parallel-Serial S.R. 

Motorola 





54194 

00905 

4-Bit Universal S.R. 

Motorola 

DG300 


Dual SPST 


— 


54195 

00906 

4-Bit Parallel Access S.R. 

Motorola 

DG301 

— 

SPDT See Siliconix 

54LS164 

30605 

8-Bit Serial-In 

Signetics 

DG302 

— 

Dual DPST information on 

Parallel-Out S.R. 

DG303 

— 

Dual SPDT pages 160 

9300 

15901 

Universal 4-Bit S.R. 

Motorola 

DG304 

— 

Dual SPST through 167 - 

9328 

15902 

Dual 8-Bit S.R. 

Motorola 


DG305 — 

SPDT 

DG306 — 

Dual DPST 


The above Analog Switches have been proposed for QPL 
Status. Detailed technical information is found on the 
pages indicated above. To determine their current 
status consult Siliconlx. 


LINE DRIVERS AND RECEIVERS 


54S140 

08101 

Dual 4-Input Positive 
NAND Line Driver 

Signetics 

55107 

10401 

Differential Line Receiver 

Fairchild 

TI 

55108 

10402 

Differential Line Receiver 

Fairchild 

TI 

55113 

10405 

Dual Differential Line 
Driver, Three-State 


55114 

10403 

Dual Differential Line 
Driver 

Fairchild 

55115 

10404 

Dual Differential Line 
Receiver 

Fairchild 
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SPECIFICATION REQUIREMENTS FOR MICROCIRCUITS, CMOS. 
ANALOG SWITCH WITH DRIVER, MONOLITHIC, SILICON 

SCOPE 


1.1 Scope. This specification covers the detail require- 
ments for silicon, CMOS, monolithic, analog switches. 
Three product assurance classes and a choice of case out- 
line and lead finish are provided for each type and are 
reflected in the complete part number. 

1.2 Part Number. The part number shall be in accord- 
ance with MIL M 38510. 

1.2.1 Device Type. The device type shall be as shown in 
the following: 

Device Type Circuit 

01 2x, SPST Switches, TTL Input Compatible 

02 lx, SPDT Switch, TTL. Input Compatible 

03 . 2x, DPST Switches, TTL Input Compatible 

04 2x, SPDT Switches, TTL Input Compatible 

05 2x, SPST Switches, CMOS Input Compatible 

06 lx, SPDT Switch, CMOS Input Compatible 

07 2x, DPST Switches, CMOS Input Compatible 

08 2x, SPDT Switches, CMOS Input Compatible 

1.2.2 Device Class. The device class shall be the product 
assurance level as defined in MIL-M-38510. 

1.2.3 Case Outline. The case outline shall be designated 
as follows: 

Outline Letter MIL-M-38510 Appendix C Case Outline 

C D-1 (14-Lead. 1/4" x 3/4", dual-in-line) 

D F-2 (14-Lead, 1/4" x 3/8", flat-pack) 

I A-2 (10 Lead, Can, TO-IOO) 

1.2.4 Absolute Maximum Ratings 

Vjfsj to Ground . V+ + 18, V+ — 36 Vdc 

V + to V— +36 Vdc 

V+ to Ground +36 Vdc 

V$ or Vd Vi, V 2 

Current (Any Terminal) 30 mA 

Pulsed 1 ms, 10% Duty Cycle (S or D Only) ... 100 mA 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 60 Sec) 300° C 

Junction Temperature Tj - 15CTC 

1.2.5 Recommended Operating Conditions 

V+ +15 Vdc 

V- -15 Vdc 

GND 0 Vdc 

Ambient Temperature Range — 55°C to +125°C 


1.2.6 Power and Thermal Characteristics 


Package 

Case 

Outline 

Maximum Allowable 
Power Dissipation 1 \J 

Thermal Resistance 
Junction to Case 2 j 

14 Lead DIP 

C 

275 mW 

0.091°C/mW 

14 Lead FP 

D 

250 mW 

0.100°C/mW 

10 Lead Can 

1 

1 50 mW 

0.167°C/mW 


NOTES: 

1/ AH leads welded or soldered to PC board. 
2] Applies only when T /\> 75°C. 


2 APPL 1C A BL E DOCUMEN TS 

2.1 The following document, of the issue in effect on 
date of invitation for bids or request for proposal, forms a 
part of this specification to the extent specified herein. 

SPECIFICATION 

Military 

MIL-M-38510-Microcircuits,General Specification for. 
STANDARD 
Military 

MIL-STD-883— Test Methods and Procedures for Micro- 
electronics. 

(Copies of specifications, standards, drawings, and publica- 
tions required by suppliers in connection with specific 
procurement functions should be obtained from the pro- 
curing activity or as directed by the contracting officer.) 


3 . REQUIREMENTS 

3.1 Detail Specifications. The individual item require- 
ments shall be in accordance with MIL-M-38510, and as 
specified herein. 

3.2 Design, Construction, and Physical Dimensions. 

The desjgn, construction, and physical dimensions shall be 
as specified in MIL-M-38510 and 1.2.3 herein. 

3.2.1 Circuit Diagram and Terminal Connections. The 

circuit diagram and terminal connections shall be as speci- 
fied in Figure 1. 

3.3 Lead Material and Finish. Lead material and finish 
shall be in accordance with MIL-M-38510. 

3.4 Electrical Performance Characteristics. The follow- 
ing electrical performance characteristics apply over the full 
operating ambient temperature range of — 55° C to +125°C 
and for supply voltages as indicated in 1.2.5, unless other- 
wise specified. 


AC MASTF 



3.4.1 Switch Operation. The analog switches listed below 
are guaranteed to turn "on" wither a "low" input (ViNl_ < 
0.8 V for the 01-04 devices and V|(\||_ < 3.5 V for the 05- 
08 devices) or "high" input ( V | NH > 4 V for the 01-04 
devices and V | (\j h ^ 11 V for the 05-08 devices) as speci- 
fied in Table A. 


3.5 Electrical Test Requirements. Electrical test 
requirements shall be as specified in Table III for the appli- 
cable device type and device class. The subgroups of Table 
III and the limits of Table IV which constitute the mini- 
mum electrical test requirements for screening, qualifica- 
tion and quality conformance, by device class are specified 
m Table II. 


Table A. Switch Function (Truth Table) 



Device Types 

mm 

Channels ON 

Channels OFF 

Device Types 

MM MSTTiffl! l»ii' B 

Channels OFF 

01 and 05 

V|NL 

V INH 

1,2 

1,2 

03 and 07 

V|NL 

V|NH 

1.2. 3, 4 

1,2, 3, 4 

02 and 06 

V|NL 

2 

1 

04 and 08 

V|NL 

3,4 

1,2 


V INH 

1 

2 


V|NH 

1> 2 

3.4 



Drain-Source ON 
Resistance 


Channel ON Leakage 
Current 


Source OFF Leakage 
Current 


Functional Source OFF 
Leakage Current 


Drain OFF Leakage 
Current 


Functional Drain OFF 
Leakage Current 


Input Current Input 
Voltage Low 


Input Current Input 
Voltage High 


Turn-ON Tinpe 
Turn-OFF Time 



Table I. Electrical Performance Characteristics 


Conditions 

Same as 1.2.5, Unless Otherwise Specified 


VjN “ (See Table A) 

V D - -10 V, l s = +10 mA 


VjN = (See Table A) 

Vq = +10 V, l s = — 10 mA 


V D = V S = +15V 


V D = V S = -15 V 


V|(\j = (See Table A) 

Vq = -15V,V s = +15 V 


V||\| = (See Table A) 

V D = +15 V, Vg = -15 V 


V| N “ (See Table A), V D = -15 V, Vg = +15 V 


VjN = (See Table A), Vp » +15 V, Vg = -15 V 


V|'n = (See Table A) 

Vq = +15 V, Vg = — 15 V 


V|N = (See Table A) 

V D = —15 V, Vg = +15 V 


V|N = (See Table A), Vq = +15 V, Vg = -15 V 


V| N = (See Table A), Vq = -15 V, Vg = +15 V 


V| N = +5V 


V| N = +15 V 


See Switching Circuit, Figure 3 


V tN = 0.8 V (All Inputs! 


V|(\j = 4.0 V (One Input),!/ 


V| fsj = 0 (All Inputs) 


V|N = 15 V (All Inputs) 


Vj isj * 0.8 V (All Inputs) 


V||\| = 4.0 V (One Input), \J 


V|N = 0 (All Inputs) 


V|N = 15 V (All Inputs) 



Note: U All other inputs = 0 V 


S S ) Silicanix incorporated 2201 Laurelwood Road/Santa Clara, California 95054 


Siliconix 
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MIL-STD-883 Test Requirement 

Class A 
Devices 

Class B 

Devices 

Class C 

Devices 

Interim Electrical Parameters 

(Pre Burn-In) (Method 5004) 

1 

1 

None 

Final Electrical Test Parameters 

(Method 5004) 

1 *, 2, 3, 9 

1*,2, 3, 9 

1 

Group A Test RBcjuirsrnsnts 

s n n 

1 , o. 

1,2,3, 

1, 2,3, 

(Method 5005) 

7,8,9 

7,8,9 

7,8,9 

Groups B, Oand D Endpoint Electrical 

1,2,3 and 

Table V 

Table V 

Parameters 

Table V 

Delta Limits 

Delta Limits 

(Method 5005) 

Delta Limits 

and Limits 

and Limits 


'PDA applies to subgroup 1 (Sec. 4.3(b)). 


3.6 Marking. Marking shall be in accordance with 
MIL-M-38510 and 1.2. At the option of the manufacturer, 
the following marking may be omitted from the body of 
the microcircuit, but shall be retained on the initial con- 
tainer. 

(a) Country of origin. 


4. PRODUCT ASSURANCE PROVISIONS 

4.1 Sampling and Inspection. Sampling and inspec- 
tion procedures shall be in accordance with MIL-M-38510 
and methods 5005 and 5007 of MIL-STD-883, except as 
modified herein. 


3.7 Microcircuit Group Assignment. The devices covered 
by this specification shall be in technology group C. 



Table III. Group A Inspection for Device Types 01 to 08 


Conditions 

(Vj = +15 V, V 2 = -15 V, GND = 0, 
Unless Otherwise Specified) 


V| N = (low, xj ). 3/ 

V|n = (high,!/), 3/ 

V|N = (low; 1/). 3/ 

V'in = (high,!/), 3/ 

V|M = 0, 3 J 
V|N = +5 v - 3/. 4/ 
v'lN = +15 V, 3 j 

V|N = !/, Vn = -10 V, Ic = +10 mA. 5 J 
V|fsj = XJ. Vn = + 10 V, I 5 = —10 mA, 5 J 
V)N =!/, V D = +15 V, V s = -15 V, 5/ 

V j jsj - y, V q 15 V, Vg = +15 V, 5 j 

V| N - XJ. V D = -15 V, Vg = +15 V, 5 j 
V|N = 17<V D = +15V,V S = -15 V, 5/ 
V|m = XJ. VQ = Vg=+15V 

v j jsj = xj. Vn = Vg = — 1 5 v 
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Subgroup Symbol 



Table III. Group A Inspection for Device Types 01 to 08 (Continued) 


Conditions 

(Vt * +15 V, V 2 - -IS V r GND * 0, 
Unless Otherwise Specified) 


V| N 
V,n 
V|N 
V|N 
V|N 
V|N 
V| N 

V|N 

V| N 

10 V, N 

11 V| N 

12 V, N 

13 V, N 

14 V, N 

15 V, N 


9 t(on) 

T A = +25° C t (off) 


1 | v, N 

V|N 
V IN 
V|N 
V|N 
V|N 


1 I v, N 
V|N 
V| N 
V|N 
V |N 
V IN 


r I v, N 

V IN 
V|N 
V|N 
V|N 
V|N 


1 I t r < 
t r < 


Min Max 





Notes: ly Test conditions are from Table I . 

2 / Test limits are from Table I. — - 

3 J Each input is tested individually. 

4 / This test is not performed on the 05-08 products. 
5 / Each output is measured individually. 


= (low, 1/), 3/ 

* (high, II). 37 

= {iow ,iy),3/ 

= (high, 1y),3y 

• 0, 3/ 

= +5 V,3/, 4/ 

= +15 v, 3y 

= 1/, Vd = -10 V, l s = +10 mA ,§J 
- J7, V D *+10V, Is = -10 mA, §/ 
= 17. Vq = +15V,V s = -15V,5/ 

= 17. V D = -15V,V S = +15V,£/ 

= 17, Vq = -15V,V s = +15 V,5/ 

= 17. Vq = +15 V, Vs = -15 V, 5/ 

= ly,V D = V S = +15 V 
= I/,Vd = Vs* -15 V 


= (low, 1/), 3/ 

= (high, 1/), 3/ 

= (low, 1/),3 / 

= (high, ly), 3/ 

= 0,3 / 

= +5V,3/,4/ 

= +15 V, 3/ 

= UV D = -10 V, l s = +10mA, £/ 
= 17, V D = +10 V, l s = -10 mA, 5/ 


= 17, V D = -10 V, l s = +10 mA, 5/ 
= 17, Vd = +10 v. Is = -10 mA, 5/ 
= 1/,V D = +15 V, Vs = — 15 V, 5/ 
= 1/, V d = -15 V, V S = +15 V,5/ 

= iy.v D = -i5v,v s = +iSv, 5 / 

= J7, V D = +15 V, V S = -15 V,§J 


= 17, Vq = -10 V, l s = +10 mA, 5/ 
= 17. V D = +10 V, l s = -10 mA, 5/ 
= 17. Vd = +15 V, V S = —15 V, 5/ 
= 17. Vq = — 15 V, V s = +15 V, 5/ 

= 17,V D = — 15 V, V S = +]5V,5/ 

= 17, V D =* +15 V, V s = -15 V, 5 1 


= 17, V D = -10 V, l s = +10 mA, 5/ 
= 17, Vq = +10 V, l s = -10 mA, 57 
= 17, Vq = +15- V, V S - -15 V,5/ 

= 1/,Vd = -15 V,V S = +15V,5/ 

= 17. Vq = — 15 V, V s = +15 V, 5/ 

= 17. Vq = +15 V, V s = -15 V, 5/ 


20 nsec, tf < 20 nsec. See Figure 3, 5/ 
20 nsec, tf < 20 nsec. See Figure 3, 57 


Table IV. Groups B, C and D Endpoint Electrical Parameters 
(Conditions from Group A, Subgroup 1 Testing) 

[' I All Products I 















Test 

Limit 

Delta 1/ 

r DS 

50 a 

3 O or 10% 

1 D(off) 

1 nA 

0.5 nA 

‘S(off) 

1 nA 

0.5 nA 


Notes: 1] When two delta limits are specified, only 
the larger of the two limits shall apply. 
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Case I 

V, (SUBSTRATE AND CASE) 



GND 

TOP VIEW 


Device Type —01, —05 
Case D 




Case ! 

V! (SUBSTRATE AND CASE) 


GND 

TOP VIEW 


Device Type —02, —06 
Case D 



Case C 



Device Type —03, —07 




Device Type —04, —08 


Case D 


Ml 


Case C 



SWITCH STATES ARE FOR LOGIC "1" INPUT (POSITIVE LOGIC) 
Terminal Connections 
Figure 1 


LOGIC “1" - SWITCH ON 
V| NH / \ 


PRODUCT 

V !NH 

01-04 

4 V 

05—08 

15 V 




~|~20pF( 


ton AN 0 toff MEASURED AT THE SAME VOLTAGE LEVEL IN ORDER 
TO GET READINGS FOR THE SAME RESISTANCE 


R & C ARE NOT SPECIFIED. C N(fT REQUIRED. BUT I 
TYPICAL USABLE R S 300 O, IK ti. 


t on and t Q ff Measurement 
Figure 2 


WORST CASE Lw AND +V A 


SWITCH DRIVE 
SIGNAL 


o^a!I 


I— j p* p-toff 


WORST CASE t off 0-V A 


ton MEASURED £ t"V a 
to,, MEASURED AT © - V A 



I 1— t 

• - V IV 
— -i t; 

CRITERIA FOR - t™ MEASURED AT +V A 

PASSING. on otf to« MEASURED AT -V A 


Break Before Make Measurements 
Figure 3 


L < X, 

X' i r t 

O— J ' b—l 
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l-j. I2 Test Circuit 
Figure 4 



u TEST CONDITIONS ARE FROM TABLE I 

*S(off>- * F S<off) Test Circuit 
Figure 7 


JJ V !N FROM TABLE I R DS 


VS-^D 

-10 mA 


if V| N FROM TABLE I Rqs . 


VS~ V D 
10 mA 


Rqs Test Circuits 
Figure 8 


+15 V 



if CONDITIONS ARE FROM TABLE I 

( D(on) Test Circuit 
Figure 9 



R! = APPROPRIATE CURRENT LIMITING RESISTANCE 
R 2 =1.5102 
C, = 100 pF 

V Z AP = 400 V CHARGE ON Ci 


High Voltage (Vjjap) Test Circuits 
Figure 10 



For ail device types, burn-in configuration is as follows: 

V-j = +15 V 

V 2 = -15 V 

GND = 0 V 

V, N = 0V 

Vs = GND through 10K ft 
V D = GND through 10K ft 


Burn-In Configuration {Device Type —02, —06 Shown) 
Figure 11 
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Burn-In Bias Matrix 


Case 

Device Type/Pin # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

C 

01,05 

NC 

17 

NC 

17 

NC 

0 V 

0 V 

-15 

0 V 

NC 

17 

NC 

17 

+15 

D 

01,05 

NC 

u 

NC 

1/ 

NC 

0 V 

0 V 

-15 

ov 

NC 

17 

NC 

U 

+15 

1 

01,05 

J 1 

u 

0 V 

NC 

ov 

-15 

ov 

17 

17 

+15 





C 

02,06 

NC 

u 

NC 

u 

NC 

0 V 

O V 

-15 

NC 

NC 

17 

NC 

17 

+15 

D 

02, 06 

NC 

u 

NC 

XI 

NC 

0 V 

0 V 

-15 

NC 

NC 

17 

NC 

17 

+15 

1 

02,06 

17 

XI 

0 V 

NC 

0 V 

-15 

NC 

17 

1/ 

+15 





C 

03,07 

NC 

It 

yj 

17 

.17 

OV 

0 V 

-15 

0 V 

17 

17 

17 

1/ 

+15 

D 

03,07 

NC 

It 

xi 

17 

17 

0 V 

0 V 

-15 

0 V 

17 

17 

1/ 

XI 

+15 

C 

04,08 

NC 

u 

u 

17 

17 

0 V 

0 V 

-15 

0 v 

17 

17 

U 

17 

+15 

n 

Z. ■- 

04,08 

NC 

u 

Xl 

17 

4 / 

JJ 

0 V 

_0Vj 

-15 

0 v 

17 

X t 

1 / 

JJ 

4 / 

+15 


Notes: 1 ] Connect to 0 V through 10K SI 
NC Not connected 


Burn-In Configuration (Cont'd) 
Figure 11 


4.2 Qualification Inspection. Qualification inspection 
shall be in accordance with MIL-M-38510. Inspections to 
be performed shall be those specified herein for groups A, 
B, C and D (see 4.4.1, 4.4.2 and 4.4.3). After qualification 
of one or more electrically and structurally similar types 
with a single lead finish, other lead finishes of the same case 
outline may be qualified by submitting a single type in 
the qualified case outline to the group B, subgroup 3 test 
and to the group D, subgroups 3 and 5 tests. Other case 
outlines with identical electrical characteristics and lead 
finishes may be qualified by submitting each case outline 
to all group D tests. 

4.3 Screening. Screening shall be in accordance with 
Method 5004 of MIL-STD-883 and shall be conducted on 
all devices prior to qualification and quality conformance 
inspection. The following additional criteria shall apply: 

(a) Final electrical test ((3.1.14(b)) of Method 5004 of 
MIL-STD-883], 

1. Subgroup 4 Testing is not applicable. 

(b) Percent defective allowable (PDA) — The PDA is 
specified as 5 percent for class A devices and 1 0 per- 
cent for class B devices based on failures from 
group A, subgroup 1 test after cooldown as final 
electrical test in accordance with Method 5004 of * 
MIL-STD-883, and with no intervening electrical 
measurements. If interim electrical parameter tests 
are performed prior to burn-in, failures resulting 
from pre burn-in screening may be excluded from 
the PDA. If interim electrical parameter tests prior 
to burn-in are omitted, then all screening failures 
shall be included in the PDA. The verified failures of 
group A, subgroup 1 after burn-in in that lot shall 
be used to determine the percent defective for that 
lot, and the lot shall be accepted or rejected based 
on the PDA for the applicable device class. 

4.4 Quality Conformance Inspection. Quality confor- 
mance inspection shall be in accordance with MIL-M- 
38510. 


4.4.1 Group A Inspection. Group A inspection shall 

consist of the test subgroups and LTPD values shown in 
Table I of Method 5005 of MIL-STD-883 and as follows: 

(a) Subgroups 4, 5, 6, 10 and 1 1 are not applicable. 

(b) Tests shall be as specified in Table III herein. 

4.4.2 Group B Inspection. Group B inspection shall 

consist of the test subgroups and LTPD values shown in 
Table II of Method 5005 of MIL-STD-883 and as follows: 

(a) End point electrical parameters shall be as specified 
in Table III herein. 

(b) Steady state life requirement for group B, subgroup 
5 testing of class A devices will be satisfied by testing to 
LTPD 5, T A = 1 25° C and t = 1 000 hours. 

4.4. 2.1. Subgroup 4 or 7. Subgroup 4 (for class B devices) 
or 7 (for class A devices) shall be added to the group B 
requirements, and shall consist of the test, conditions, and 
limits specified in 4.5.3. The LTPD shall be 15 for both 
subgroups. 

4.4.3 Group C and D inspection. Group C and D 
inspection shall consist of the test subgroups and LTPD 
values shown in Table III of Method 5005 of MIL-STD-883 
and as follows: 

(a) End point electrical parameters shall be as specified 
in Table III herein. 

(b) Lead bend in only one direction is required for 
initial conditioning prior to moisture resistance and 
salt atmosphere tests. 

4.5 Methods of Examination and Test. Methods of 
examination and test shall be as specified in the appropriate 
tables. Electrical test circuits as prescribed herein or in the 
referenced test methods of MIL-STD-883 shall be accept- 
able. Other test circuits shall require the approval of the 
qualifying activity. 
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4.5.1 Voltage and Current. All voltage values given are 
referenced to the external zero reference level of the supply 
voltage. Currents given are conventional current and posi- 
tive when flowing into the referenced terminal. 

4.5.2 Life Test Cooldown Procedure. When devices are 
measured at 25°C following application of the operating 
life or burn-in test condition, they shall be cooled to room 
temperature prior to removal of the bias, except that bias 
may be removed for up to one minute for the purpose of 
removing the devices from the oven. 

4.5.3 High Voltage (Vzap) Test of Protection Circuits. 
Unless otherwise specified, one input and output terminal 
of the device under test (DUT) shall be subjected to a 
voltage pulse from a 100 pF source charged to 400 V (see 
Figure 10). The test shall be conducted in the following 
sequence: 

(a) Measure l|NL. I|NH ar >d •□(off) at one input and 
output terminal of the DUT at 25°C. Also measure 
l-| and I 2 at 25°C. These measurements shall be 
made in accordance with Table III herein. 

(b) With Si in position 1 charge Ci to 400 V with Si 
in position 2. Apply the test voltage (Vzap) to the 
same terminal selected for leakage current measure 
ments. Apply V^AP in a 4 pulse sequence as follows: 

(1) Input (— ) to Vi 

(2) Input {.+) to GND 

(3) Drain (+) to V 2 

(4) Drain (—) to Vi 

(c) Within 24 hours repeat the li and 1 2 measurements 
and the l|NL- l|NH ar >d iD(off) measurements on 
the same terminals as performed above. At this 
time a DUT exhibiting leakage currents in excess of 
the specified limits is defective. 

4.6 Inspection of Preparation for Delivery. Inspection 
of preparation for delivery shall be in accordance with 
MIL-M-38510, except that the rough handling test shall 
not apply. 


5. PREP A RA TION FOR DEL / VER Y 

5.1 Preservation-Packaging and Packing. Microcircuits 
shall be prepared for delivery in accordance with MIL-M- 
38510. 


6. NOTES 

6.1 Notes. The notes specified in MIL-M-38510 are 
applicable to this specification. 

6.2 Intended Use. Microcircuits conforming to this 
specification are intended for use for Government micro- 
circuit applications (original equipment) and logistic pur 
poses. 
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6.3 Ordering Data. The contract or order should 

specify the following: 

(a) Complete part number (see 1.2). 

(b) Requirements for delivery of one copy of the 
quality conformance inspection data pertinent to 
the device inspection lot to be supplied with each 
shipment by the device manufacturer, if applicable. 

(c) Requirement for certificate of compliance, if appli- 
cable. 

(d) Requirements for notification of change of product 
or process to procuring activity in addition to notifi- 
cation to the qualifying activity,' if applicable. 

(e) Requirements for packaging and packing. 

(f) Requirements for failure analysis (including required 
test condition of Method 5003), corrective action 
and reporting of results, if applicable. 

(g) Requirements for product assurance options. 

(h) Requirements fcfr carriers, special lead lengths or 
lead forming, if. applicable. These requirements 
shall not affect the part number. Unless otherwise 
specified, these requirements will not apply to direct 
purchase by or direct shipment to the Government. 

6.4 Abbreviations, symbols and definitions used herein 
are defined in MIL-STD-1313 and MIL-STD-1331 and as 
follows: 

6.4.1 Rds- The series ON resistance of each switch. 

R DS = 1(Vd - vs)/isi- 

6.4.2 iD(off)' IFD(off)- The leakage current into the 
drain terminal while the switch is off. 

6.4.3 ls(off)» •^S(off)- The leakage current into the 
source terminals while the switch is off. 

6.4.4 lD(on)- The leakage current from the switch to 
the driver circuitry while the switch is on. 

6.5 Logistic Support. Lead materials and finishes 
(see 3.3) are interchangeable. Unless otherwise specified, 
microcircuits procured for Government logistic support 
will be procured to device class B (see 1.2.2), lead material 
and finish € (see 3.3).. Longer length leads and lead forming 
shall not affect the part number. 

6.6 Substitutability. Microcircuits covered by this spec- 
ification are substitutable for the following commerical 
device types: 


Device 

Type 

Commercial 

Type 

Device 

Type 

Commercial 

Type 

-01 

DG300A 

-05 

DG304A 

-02 

DG301A 

-06 

DG305A 

-03 

DG302A 

-07 

DG306A 

-04 

DG303A 

-08 

DG307A 
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SELiCIWN 

GUIDE 


The Master Selection Guide is the most compre- 
hensive directory of integrated circuitry available 
in the United States. It organizes them into cate- 
gories — digital, interface, linear, memory and 
microprocessor. Within these categories it classi- 
fies the devices by type (i.e., CMOS, ECL, TTC, etc.) 
and by function (counters, gates, flip-flops, etc.). 
Furthermore, the guide includes detailed data pro- 
vided by the manufacturers for those products 
which they have chosen as particularly important. 



how to use the 
master selection guide 

This guide provides sufficient information to make 
initial product selections, to lead you to a group 
of device numbers and manufacturers’ names. It 
|| enables you to find the products which are most 
apt to fulfil! your major requirements and then pro- 
vides data to help you make your final choice. All 
I' devices that appear in this selection, both in the 
initial selection guide and m the data pages, are 
■ included in the Part Number and Product Indexes. 
These index listings lead to the page and the line 
on that page where each device appears. Users of 
the 1977 1C Master will find several new features in 
the 1978 selection guide. These include an alpha- 
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betized topic index which starts on the next page. 
The coverage 5 of industrial and consumer circuits 
has been greatly expanded; the guide now identifies 
these products by model number and covers digital, 
linear and digital-linear combinations under one 
heading, Linear & Consumer Circuits. The TTL 
major families, TTL, TTL-LS, TTL-H and TTL-S have 
been combined under one heading to facilitate 
function comparisons. And the Microprocessor sec- 
tion has been enlarged, grouping microprocessor 
system components together by processor type and 
adding many new system descriptions. 

N 
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MASTER SELECTION GUIDE-INDEX 


Function 

A 

AC Detector 
Active Filter 
Active Terminator 
Adders 


Address Latch 
Element 

Address Register 
Address Selector 
Alarm Circuits 
Amplifier/ Detector 
FM IF 
Amplifiers 
AC 

AGC/Squelch 

AM/FM IF 
AM/FM IF and AF 
Audio, Power 
Current 
Differential/ 
Cascade 

Differential Input/ 
Output 
Followers 
Hearing Aid 
Instrumentation 


Isolation 

Limiting 

Linear/ Antilog 

Log/Antilog 

Microphone 

Mixer/RF 

Operational 


Preamplifier 

RF 

RF Detector/ 
Video 
Sense 

Single Ended 
Input/ Output 
Tone 

Transcon- 
ductance 
Video, IF and RF 


Section 


Function 


Linear— Other Devices 

Linear — Other Devices 

Digital — ECL 10000, Miscellaneous 

Digital — CMOS, Arithmetic Functions 

Digital — ECL 10000, Arithmetic Functions 

Digital — TTL, Arithmetic Functions 

Digital — Special 

Microprocessors — System Components 
Microprocessors — System Components 
Linear — Telecommunication Circuits 
Linear — Other Devices 

Linear — Consumer Circuits 


Voltage 
Controlled 
Wideband 
Analog Input 
Analog Output 
Analog Memories 
Analog Shift 
Registers 
Analog Switches 
Arithmetic Logic 
Element 

Arithmetic Logic 
Register Stack 

Arithmetic Logic 
Unit 


Linear — Other Devices 
Linear — Special Purpose 
Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 
Linear — Consumer Circuits 
Linear — Consumer Circuits 
Linear — Consumer Circuits 
Linear — Amplifiers, Special Purpose 


Arrays 

Bipolar 

CMOS 

Custom 


Section 

Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 
Microprocessors — System Components 
Microprocessors— System Components 
Linear — Other Devices 

Linear — Other Devices 
Interface — Analog Switches 

Digital — TTL, Arithmetic Functions 

Digital — CMOS, Arithmetic Functions 
Microprocessors — System Components 

Microprocessors — System Components 
Digital — CMOS, Arithmetic Functions 
Digital — ECL 10000, Arithmetic Functions 
Digital — ECL 100K, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 

Linear — Arrays 

Linear — Arrays, Special Arrays 
Digital — ECL 100K, Miscellaneous 
Digital — Special 
Linear — Other Devices 


Linear — Amplifiers, Special Purpose 

Linear — Amplifiers, Special Purpose 
Linear — Followers 
Linear — Consumer Circuits 
Linear— Amplifiers, Special Purpose 
Linear— Operational Amplifier 
Characteristics 

Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 
Linear — Operational Amplifier 
Characteristics 

Linear — Operational Amplifiers, 

General Purpose 
Linear — Operational Amplifiers, 

High Output Current 
Linear — Operational Amplifiers, 

High Voltage 

Linear — Operational Amplifiers, 

Low Bias Current ' 

Linear — Operational Amplifiers, Low Drift 
Linear — Operational Amplifiers, 
Programmable 

Linear — Operational Amplifiers, 

Single Supply 

Linear — Operational Amplifiers, 

Wide Band 

Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 
Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 

Interface — Sense Amplifiers 

Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 


Thyristor/ 

Transistor Linear — Arrays, Special Arrays 
Transistor Linear — Arrays, Transistor Arrays 

Transistor./ Diode Linear — Arrays, Special Arrays 
Asynchronous 
Communication 

Controller Microprocessors — System Components 

Audio Noise 

Reduction Dolby Linear — Consumer Circuits 


B 

Bandpass Filters Linear — Telecommunication Circuits 

Baseband Channel 

Amplifier Linear — Telecommunication Circuits 

Baud Rate 

Generator Digital — Special 

Interface — Serial Transmitters, Receivers 


Bidirectional Bus 
Driver 

Bidirectional Port 
Bidirectional 
Transceiver 


Bit Programmable 
I/O 

Bit Rate Generator 


Branch Control Unit 
Bucket Brigade 
Device 
Buffers 


Microprocessor — System Components 
Microprocessor — System Components 

Interface — Line Circuits, 

Line Transceivers 

Microprocessor — System Components 

Microprocessor — System Components 
Digital — CMOS, Miscellaneous 
Interface — Transmitters-Receivers 
Microprocessor — System Components 
Microprocessor — System Components 

Linear — Other Circuits 
Digital — CMOS, Buffers/ Inverters 
Digital — ECL 10000, Buffers 
Digital — HNIL/HTL, Buffers/ Inverters 
Digital — TTL, Buffers/ Inverters 
Digital — TTL, Drivers 
Microprocessor — System Components 


Linear — Amplifiers, Special Purpose 
Linear — Amplifiers, Special Purpose 


Bus Interface 

Circuits Interface — Line Circuits 

Microprocessor — System Components 


\ 
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Function Section 

BOART (Bus 

Oriented ART) Interface — Transmitters-Receivers 

Bus Receiver Digital — ECL 10C00, Miscellaneous 

Interface — Line Circuits 

Bus Switch Digital — TTL, Miscellaneous 

Bus Transceiver Digital — ECL 10000, Miscellaneous 

Digital — TTL. Miscellaneous 
Interface-— Line Circuits 
Microprocessor — System Components 
Bus Translator Microprocessor — System Components 

c 

Calculator Circuits Linear— Consumer Circuits 
Calculator, Display 

Interface Linear — Consumer Circuits 

Calculator, 

Keyboard 
Entry Sequence 

Memory Linear — Consumer Circuits 

Calculator, Printing Linear — Consumer Circuits 

Camera Exposure 

Control Linear — Consumer Circuits 

Camera, Strobe 

Light Control Linear — Consumer Circuits 

Cassette Controller Microprocessor — System Components 

CB Circuits Linear — Consumer Circuits 

Linear — Phase Locked Loop Circuits 
CCD Memories Memories — RAMs, CCD Memories 

Central Processing 

Unit Microprocessor — System Components 

Character 

Generators Memory — Character Generators 

Clock Digital — CMOS, Oscillators/Dividers 

Linear — Consumer Circuits 

Clock Buffer Interface — Memory and Peripheral Drivers 

Microprocessor — System Components 
Clock Generator Microprocessor — System Components 

Code Converters Memory — Code Converters 

Coin Box Circuits Linear — Telecommunication Circuits 

Compander Linear — Telecommunication Circuits 

Comparators, Digital — CMOS, Arithmetic Functions 

Digital Digital — ECL 10000, Arithmetic Functions 

Digital — ECL III. Arithmetic Functions 
Digital — HNIL/HTL, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 

Comparators, 

Linear Linear — Comparators, 

Single Comparators 

Linear — Comparators, Dual Comparators 
Linear — Comparators, Quad Comparators 
Linear — Phase Locked Loop Circuits 

Compressor 

(Compander) Linear— Telecommunication Circuits 
Contact Bounce 

Eliminator Digital — CMOS, Miscellaneous 

Digital — TTL, Miscellaneous 

Control Element Microprocessors — System Components 
Control ROM Microprocessors — System Components 

Control Sequencer Microprocessors — System Oomnonents 
Converters 

Analog to Digital Interface — Analog to Digital Converters, 
Binary Output 

Interface — Analog to Digital Converters, 
Decimal Output 
Linear — Other Devices 

BCD to Binary Digital — TTL, Miscellaneous 
Binary to Phone 

Pulse Digital — CMOS. Miscellaneous 


Function Section 

Digital io Analog interface — Digital io Analog Converters 

Frequency to 

Voltage Linear — Other Devices 

Serial to Parallel Digital — Special 

Voltage to 

Frequency Linear — Other Devices 

Correlation Digital — Special 

Linear — Other Devices 

Counters Digital — CMOS, Counters 

Digital — ECL III, Counters 
Digital — HNIL/HTL, Counters 
Digital — TTL, Counters 
Digital — Special 

Binary Digital— CMOS, Counters, Binary 

Digital— ECL 10000, Counters, Binary 
Digital — ECL 95000, Counters 
Digital — ECL III, Counters 
Digital — HNIL/HTL, Counters 
Digital — TTL, Binary Counters Up 
Digital — TTL, Binary Counteds Up/Down 
Digital — Special 

Decade Digital— CMOS, Counters, Decade 

Digital— ECL 10000, Counters, Decade 
Digital — ECL 95000, Counters 
Digital — ECL III, Counters 
Digital — HNIL/HTL, Counters 
Digital — TTL, Decade Counters Up 
Digital — TTL, Decade Counters Up/ Down 
Digital — TTL, Miscellaneous 
Digital — Special 
Counter Time Base Digital — Special 
Counting Register Digital — ECL 100K„ Counters 
CRC Generator/ 

Checker Interface — Error Checking Circuits 

Microprocessor — System Components 
CRT Controller Microprocessor — System Components 
CRT Video Timer 

Controller Microprocessor — System Components . 

Crosspoint Array Linear — Telecommunications Circuits 

D 

Data Access 

Register (Digital — CMOS, Arithmetic Functions 

Microprocessor — System Components 

Data Acquisition 

System Linear— Other Devices 

Data Encryption Digital — TTL, Miscellaneous 
Data Path Switch Digital — CMOS. Arithmetic Functions 
Linear — Analog Switches 
Microprocessor — System Components 

Data Selector/ 

Multiplexer Linear — Analog Switches Multiplexers 

Microprocessor — System Components 
Decoders Digital — CMOS, Decoders 

Digital — ECL 10000, Decoders 
Digital— ECL 100K, Decoders 
. * Digital — TTL, Decoders 
Digital — CMOS. Drivers 
Digital— Special 
Interface— Display Drivers 
Microprocessor — System Components 

Fivr Stereo Linear — Consumer Circuits 

Keyboard Interface — Keyboard Encoders, Decoders 

Tone Linear — Phase Locked Loop Circuits 

Linear — Xoiocommunlc^ticn Circuits 

Delta Modulation 

System Linear— Telecommunication Circuits 

Deskew FIFO Memory — FIFO 

Microprocessors — General Purpose 


V 
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Function 


Section 


Function 


Section 


Dialer Circuits Linear — Telecommunication Circuits 

Digital Filter Switch Linear — Telecommunication Circuits 
Digital Mixer Linear — Phase Locked Loop Circuits 

Digital to Analog 

Converters Interface — Digital to Analog Converters 

Diode Matrix, 

Programmable Digital — Special - 

Direct Memory 

Access Microprocessor— System Components 

Disk Memory 
Drivers 

Fault Detector Interface — Memory and Peripheral Drivers 

Head Selector Interface — Memory and Peripheral Drivers 

Video Amplifier Interface — Memory and Peripheral Drivers 
Display Controller Microprocessor — System Components 

Display Drivers Interface — Display Drivers 

Dividers Digital — Special 

Digital — CMOS, Oscillators/Dividers 
Digital — TTL, Miscellaneous 
Linear — Phase Locked Loop Circuits 
Linear — Other Devices 

DMA Controller Microprocessor — System Components 

Double Balanced 

Mixer Linear — Phase Locked Loop Circuits 

DPDT Switches Interface — Analog Switches 

DPST Switches Interface — Analog Switches 

Drivers Digital — CMOS, Drivers 

Digital — CMOS, Miscellaneous 
Digital — ECL 10000, Drivers 
Digital — ECL 100K, Drivers 
Digital— HNIL/HTL, Drivers 
Digital — TTL, Decoders 
Digital-— TTL, Drivers 
Digital — TTL, Miscellaneous 
Interface — Display Drivers 
Interface — Line Circuits 
Interface — Memory and Peripheral Drivers 
Audio Linear — Consumer Circuits 

Counter Display Digital— Special 
DVMs Digital — Special 

Interface — Analog to Digital Converters, 
Decimal Output 

Dynamic Memory 

Interface Interface — Memory and Perpheral Drivers 

Microprocessor — System Components 

Dynamic Memory 
Refresh 

Controller Interface — Memory and Peripheral Drivers 

Microprocessor — System Components 

E 

Encoders Digital— CMOS, Miscellaneous 

Digital — ECL 10000, Miscellaneous 
Digital — ECL 100K, Miscellaneous 
Digital — TTL, Miscellaneous 
Digital — Special 

Keyboard Interface — Keyboard Encoder-Decoders 

Error Checking 

Circuits Interface — Error Checking Circuits 

Expander 

(Compander) Digital — TTL, Miscellaneous 

Linear — Telecommunication Circuits 

F 

Field Programmable 
Logic Array Memory — PLAs 

Microprocessor— System Components 


First In First Out 

Memory Memory — FIFO 

Microprocessor — System Components 
Flasher" Linear — Other Devices 

Flip-Flops Digital — CMOS, Flip-Flops 

Digital— ECL 10000, Flip-Flops 
Digital— ECL 95000, Flip-Flops 
' Digital — ECL 100K, Flip-Flops 
Digital — ECL III, Flip-Flops 
Digital— HNIL/HTL, Flip-Flops 
Digital — TTL, Flip-Flops 
. Digital — Special 

Floating Point 

Arithmetic Microprocessor — System Components 

Floppy Disc 

Controller Microprocessor — System Components 

FM Muting/Tuning 

Point System Linear — Consumer Circuits 
FM RF/IF Amplifier Linear — Consumer Circuits 
Followers Linear — Followers 

Four Channel Sound Linear — Consumer Circuits 
Frequency Sensitive 

Switch Linear — Telecommunication Circuits 

Frequency to 

Voltage Converter Linear — Othfer Devices 
FSK Modulator/ 

Demodulator Linear — Phase Locked Loop Circuits 

Function Generator Linear — Phase Locked Loop Circuits 
Linear — Other Devices 

G 

Games, T.V. Linear — Consumer Circuits 

Gates Digital — CMOS, Gates, Miscellaneous 

Digital — HNIL/HTL, Gates, Miscellaneous 
Digital — TTL, Gates, Miscellaneous 
AND/NAND Digital— CMOS, Gates, AND/NAND 

Digital— ECL 10000, Gates, AND/NAND 
Digital— HNIL/HTL, Gates, AND/NAND 
Digital— TTL, Gates, AND/NAND 

AND-OR/AND-OR 

Invert Digital — CMOS, Gates, AND-OR/ 

AND-OR invert 

Digital— ECL 10000, Gates, AND-OR/ 
AND-OR Invert 

Digital — ECL 100K, Gates, AND-OR/ 
AND-OR Invert 

Digital— HNIL/HTL, Gates, AND-OR/ 
AND-OR Invert 

Digital — TTL, Gates, AND-OR/ 

AND-OR Invert 

Complex Gate w/ 

Persistance 

Detector Digital — Special 

Exclusive 

OR/NOR Digital— CMOS, Gates, 

Exclusive OR/NOR 
Digital — ECL 10000, Gates, 

Exclusive OR/NOR 
Digital — ECL 100K, Gates, 

Exclusive OR/NOR 
Digital — ECL III, Gates, 

Exclusive OR/NOR 
Digital — HNIL/HTL^ Gates, 

Exclusive OR/NOR 

Digital — TTL, Gates, Exclusive OR/NOR 
Majority Logic Digital — CMOS, Gates, Miscellaneous 

Digital — TTL, Gates, Miscellaneous 
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Function 


Section 


Function 


Section 


OR /NOR 


Gate Expander 

General Interface 
Circuit 

General Purpose 
Input/Output 
Ground Fault 
Interrupter 


Hall Effect Devices 

Hamming Code 
Detector and 
Generator 


Digital — -CMOS, Gates, OR/ NOR 
Digital— ECL 10000, Gates, OR/NOR 
Digital— ECL 95000, Gates, OR/NOR 
Digital— ECL 100K, Gates, OR/NOR 
Digital— ECL III, Gates, OR/NOR 
Digital — TTL, Gates, OR/NOR 
Digital — Special 

Digital — HNIL/HTL, Gates, Miscellaneous 


Converter 
Light Detector 
Line Drivers 

Line Receivers 


Microprocessor-System Components Ljne Transcejver 

... _ ^ . Logic Processor 

Microprocessor System Components Look Ahead Carfy 


Linear — Consumer Circuits 


-Special 
-Other Devices 


Digital — TTL, Miscellaneous 
Interface — Error Checking Circuits 


Digital — TTL, Arithmetic Functions 
Linear — Other Devices 

Microprocessor — System Components 

Microprocessor — System Components 

Microprocessor — System Components 

Linear — Consumer Circuits 
Linear — Timers 

Microprocessor— System Components 
Digital — CMOS, Buffers/ Inverters 
Digital — HN IL/ HTL, Buffers/ Inverters 
Digital — HNIL/HTL, Gates, Miscellaneous 
Digital — TTL, Buffers/ Inverters 
Digital — Special 


Keyboard/ Display 

Controller Microprocessor — System Components 

Keyboard Encoders Interface — Keyboard Encoders, 
Decoders 


Identity Comparator 
Image Sensor 
Input/Output 
Control Unit 
Interface Latch 
Element 

Interrupt Control 
Unit 

Interrupter, Ground 
Fault 

Interval Timer 
Inverters 


Last In First Out 
Memory 
Latches 


Level Detector 
Level Meter 
Light Activated 
Switch 


Memory — LIFOs 
Digital — CMOS, Latches 
Digital — ECL 10000, Latches 
Digital — ECL 95000, Latches 
Digital — ECL 100K, Latches 
Digital — ECL III, Latches 
Digital— HNIL/HTL, Latches 
Digital — TTL, Latches 
Microprocessor — System Components 
Linear — Other Devices 
Linear — Other Devices 

Linear — Other Devices 


Generator 


Loop Disconnect 
Dialer 
Low Battery 
Indicator 


Memories 
Active Element 
CAM 

Character 
Generators 
Code Converters 
FIFO 


Memory Address 
Driver 

Memory Control 
Unit 

Memory Drivers 
Memory Interface 

Memory Refresh 
Logic Circuits 

Micro Address 
Generator 
MICROM 
Micro Computer 
Micro Controller 


Linear — Other Devices 
Linear — Other Devices 
Interface — Line Circuits, Single Ended 
Interface — Line Circuits, Differential 
Digital — ECL 10000, Miscellaneous 
Digital — ECL 100K, Miscellaneous 
Digital — ECL III, Miscellaneous 
Interface — Line Circuits, Single Ended 
Interface — Line Circuits, Differential 
Interface— Line Circuits, Transceivers 
Microprocessor — System Components 

Digital — CMOS, Arithmetic Functions 
Digital — ECL 10000, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 
Microprocessor — System Components 

Linear — Telecommunication Circuits 

Linear — Other Devices 


Digital — TTL, Memories 
Digital — CMOS, Memories 
Digital — TTL, Memories 

Memory — Character Generators 

Memory — Code Converters 

Digital — CMOS, Memories 

Digital — TTL, Memories 

Memory — FIFO 

Digital — CMOS, Memories 

Memory — LIFO 

Memory — PLAs 

Digital— ECL 10000, Memories 

Memory — PROMs 

Microprocessor — System Components 
Digital — CMOS, Memories 
Digital — ECL 10000, Memories 
Digital— ECL 95000, Memories 
Digital — ECL 100K, Memories 
Digital — TTL, Memories 
Memory — RAMs, Bubble Memories 
Memory — RAMs, Dynamic 
Memory — RAMs, CCD Memories 
Memory — RAMs, Static- 
Microprocessor — System Components 
Digital — CMOS, Memories 
Memory — EAROMs 
Memory — ROMs, Static 
Memory — ROMs, Dynamic 
Microprocessor — System Components 

Microprocessor — System Components 

Microprocessor — System Components 
Interface — Memory and Peripheral Drivers 
interface — Memory and Peripheral Drivers 
Microprocessor — System Components 

Digital — i ! L, Miscellaneous 

Interface — Memory and Peripheral Drivers 

Digital — TTL, Miscellaneous 
Microprocessor — System Components 
Microprocessor— System Components. 
Digital— TTL, Arithmetic Functions 
Microprocessor — System Components 
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Function 

Programmable 

Section 

Systems Interface Microprocessor — system Components 

Program Memory 

Microprocessor — System Components 

Program Stack 
Program Storage 

Microprocessor — System Components 

Unit 

Microprocessor — System Components 

PROMs 

Memory— PROMs 

Microprocessor — System Components 

Protocol Controllers Microprocessor — System Components 

Pulse Stretcher 
Pulse Width to 

Digital — HNIL/HTL, Miscellaneous 

Voltage Converter Linear — Other Devices 

Q 

Quad Power Strobe Digital — TTL, Miscellaneous 

n 

Radio Transmitter 

Linear — Other Devices 

RAM Interface 

Interface — Memory and Peripheral 
Interface 

Microprocessor — System Components 

RAMs 

Memory — RAMs 

Microprocessor— System Components 

RAM and I/O 

Read Amplifier/ 

Microprocessor — System Components 

Preamplifier 

Linear — Amplifiers, Special Purpose 

Receiver AM 

Linear — Consumer Circuits 

Receiver AM/FM 

Linear — Consumer Circuits 

Register File 

Digital — TTL, Memories 

Regulator, 


Motor Speed 

Linear — Consumer Circuits 

Regulator, 


Switching 

Regulator, 

Linear — Voltage Regulators, Switching 

Voltage 

Linear — Voltage Regulators 

Relay Driver 

Linear— Consumer Circuits 

Remote Control 

v 

Circuits 

Linear — Consumer Circuits, 


T.V. Remote Control 

Resolver Systems 

Linear — Other Devices 

RMS Converter 

Linear — Other Devices 

ROMs 

Memory — ROMs 

s 

Sample and Hold 

Microprocessor — System Components 

Circuits 

SDLC Protocol 

Linear — Other Devices 

Controller 

Microprocessor — System Components 

Sense Amplifiers 
Sequence . 

Interface — Sense Amplifiers 

Controller 

Microprocessor — System Components 

Serial Receiver 

Interface — Serial T ransmitters-Receivers 

Serial Transmitter 
Serial Data 

Interface — Serial T ransmitters-Receivers 

Controller 

Microprocessor — System Components 

Servo Driver 

Linear — Consumer Circuits 

Shift Registers 

Digital — CMOS, Shift Registers 

Digital — ECL 10000, Shift Registers 

Digital — ECL 950C0, Shift Registers 

Digital — ECL 100K, Shift Registers 

Digital — ECL III, Shift Registers 

Digital — HNIL/HTL, Shift Registers 

Digital — TTL, Shift Registers 

Digital — Special 

Memory— Shift Registers, Dynamic 


Memory — Shift Registers, Static 


Function Section 

Analog Linear — Other Devices 

Schmitt Trigger Digital — CMOS, Miscellaneous 

Digital — HNSL/HTL, Miscellaneous 
Digital — TTL, Miscellaneous 
Digital — Special 

Sine Wave 

Generator Linear — Other Devices 

Smoke Detector Linear — Consumer Circuits 

Sonar Transceiver Linear — Consumer Circuits 

Linear — Other Devices 

Speedometer 

Circuit Linear— Consumer Circuits 

SPDT Switches Interface — Analog Switches 

SPST Switches Interface — Analog Switches 

SSB Detector Linear — Consumer Circuits 

Static Memory 

Interface Microprocessor— System Components 

Successive 
Approximation 

Register Digital — CMOS, Miscellaneous 

Digital — TTL, Miscellaneous 
Switches Linear — Consumer Circuits 

Analog Interface — Analog Switches, Drivers 

Crosspoint Interface — Analog Switches, 

Multiplexers 

Drivers Interface— Analog Switches, Drivers 

Frequency Linear — Other Circuits 

Touch Sensing Linear — Consumer Circuits 

Synchronous 
Communications 

Controller Microprocessor — System Components 

Synchronous 
Data'Link 

Controller interface — Transmitters-Receivers 

Synchronous 
Receiver/ 

T ransmitter Interface— T ransmiiters-Receivers 

Synchronous Serial 

Data Adapter Microprocessor — System Components 

Synthesizer Linear — Phase Locked Loop Circuits 

System Controller 

and Bus Driver Microprocessor — System Components 

T 

Tachometer Linear— Consumer Circuits 

Tele- 
communications 

Data Interface Microprocessor — System Components 

Telephone Circuits Linear — Telecommunication Circuits 

Temperature 

Transducers Linear — Other Devices 

Thermal Printhead 

Driver Interface — Memory and Peripheral 

Drivers 

Threshold Switch Linear — Other Devices 

Timers Digital — CMOS, Miscellaneous 

Linear — Consumer Circuits 
Linear — Timers 

Microprocessor — System Components 
Timing Function Microprocessor — System Components 

Tone Decoder Linear — Phase Locked Loop Circuits 

Tone Operated 

Switch Linear — Telecommunication Circuits 

Tone Receiver Linear — Telecommunication Circuits 

Tone Ringer Linear — Telecommunication Circuits 

Tone Transmitter Linear — Telecommunication Circuits 
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Function 

Section 

• Function 

Section 

Translators 

Digital — CMOS, Translators 

Video Tape 



Digital — ECL 10000, Translators 

Digital — ECL 95000, Translators 

Recorder 

Voltage Controlled 

Linear — Consumer Circuits 


Digital — HNIL/HTL, Translators 

Oscillators 

Digital — ECL ! II, Miscellaneous 


Digital — TTL, Translators 

Microprocessor — System Components 


Digital — TTL, Miscellaneous 

Linear — Consumer Circuits 

Transmitter 

Linear — Consumer Circuits 


Linear — Phase Lock Loop Circuits 

Transversal Filters 

Linear — Other Devices 

Voltage Controlled 

Tuner Control, 


Transient 


AM/FM 

Linear — Consumer Circuits 

Generator 

Linear — Consumer Circuits 

Two Modulus 


Voltage Detector 

Linear — Other Devices 

Prescaler 

Linear — Phase Locked Loop Circuits 

Voltage Reference 


T.V. Circuits 

Linear — Consumer Circuits 

Source 

Linear — Other Devices 

u 


Voltage Regulators 

Linear — Voltage Regulators, 

Fixed Positive 

Fixed Negative 

Universal 

Communications 



Fixed Dual < 

Adjustable Positive 

Interface 

Universal 

Interface— Serial Transmitters-Receivers 


Adjustable Negative 

Adjustable Dual 

■ Peripheral 



Switching 

Interface 

UART 

USART 

Microprocessor — System Components 
Interface — Serial Transmitters-Receivers 
Interface — Serial Transmitters-Receivers 

Automotive 

Linear — Consumer Circuits 

USYNRT 

V 

Interface — Serial Transmitters-Receivers 

w/z 

Watch Circuits 

Zero Voltage and 

Digital — CMOS, Oscillators/ Dividers 

Linear — Consumer Circuits 

Video Display 


Zero Crossing 

* 

Controller 

Microprocessor — System Components 

Triggers 

Linear — Other Devices 


175 


©IC MASTER 1978 




ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Analogic 

Analogic Corp. 

Beckman 

Beckman Instruments, Helipot Division 

Burr-Brown 

Burr-Brown Research 

Cermetek 

Cermetek 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 


MOS 

MOS Technology 

Mostek 

Mostek 

Motorola 

Motorola Semiconductor 

National 

National Semiconductor 

NCR 

NCR Corp., Microelectronics Division 

NEC 

NEC America 

NEC 

NEC Microcomputers 

Nippon 

Nippon Electric Co, 

Nitron 

Nitron 

Nortec 

Nortec Electronics 

Novonics 

Novonics 


Data General 
Date! 

DDC 

Deico 


Data General 
Date! Systems 
Data Devices Gorp. 
Deico Electronics 


EA 

EMM/Semi 

Essex 

Exar 


Electronic Arrays 
EMM Semi, 

Div. of Electronic Memories & Magnetics 
Essex International 
Exar Integrated Systems 


Fairchild 

Ferranti 

Fujitsu 


Fairchild 

• Ferranti Electric 
Fujitsu 


Gl 


General Instrument 


Harris 
Hitachi 
Hughes 
Hybrid Sys 
HyComp 


Harris Semiconductor 
Hitachi America Ltd, 

Hughes Aircraft Solid State Products 

Hybrid Systems 

HyComp 


IMI 

Intech/FMI 


Intel 

Interdesign 

Intersil 


IP! 

ITT 


International Microcircuits, Inc. 
intech/Function Modules Inc. 
Intel 

Interdesign 

Intersil 

integrated Photomatrix, Inc. 

ITT Semiconductors 


Lambda Lambda Electronics 

LSI LSI Computer Systems 


Master Logic 
Micro Comp 
Micro Net 
Micropac 
Micro Power 
Micro Tech 
Mitel 

Mitsubishi 

MMI 


Master Logic 
Micro Components 
Micro Networks 
Micropac Industries 
Micro Power Systems 

m rC-Uilo i cunnUiUyy 

Mitel Semiconductor 
Mitsubishi Electric Co. 
Monolithic Memories, Inc. 


OEI 


Optical Electronics, Inc. 


Panasonic 
Photo Therm 
Piessey 
PMI 


Panasonic, Matsushita Electric Corp. 
Photo Therm 
Piessey Semiconductors 
Precision Monoiithics, Inc. 


Raytheon 

RCA 

Reticon 

fclFA 

Rockweii 

RTC 


Raytheon Semiconductor 
RCA Solid State Division 
Reticon 
RIFA 

Rockweii Microelectronic Division 
Reai Time Corp. 


Sanken 

Sanyo 

SGS 

Siemens 

Signetics 

Silicon G 

Siiiconix 

Silicon Sys. 

Silitronics 

Solitron 

Sprague 

SSM 

SSS 

Synertek 


Sanken Electric 
Sanyo Electric 
SGS-Ates Semiconductor 
Siemens • 

Signetics (Philips) 

Silicon General 
Silicpnix 

Silicon Systems, Inc. 
Silitronics 
Solitron Devices 
Sprague Electric Company 
Solid State Music 
Soiid State Scientific 
Synertek 


Tektronix 
Teiedyne C 
Teledyne P 
Teledyne S 
Telefunken 
Tl 

TMX 

Toshiba 

Trans-Data 

TRW 


Tektronix 

Teledyne Crystaionics 

Teledyne Phiibrick 

Teledyne Semiconductor 

AEG-Telefunken 

Texas Instruments 

TMX 

Toshiba 

Trans-Data 

TRW 


Western Western Digital 


Zilog 


Zilog 
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INTRODUCTION TO HGMI 


The Master Selection Guide provides sufficient 
information to make initial product selections, to 
lead you to a group of device numbers and man- 
ufacturers’ names. It enables you to find the 
products which are most appropriate to fulfill your 
major requirements and then provides data for 
many of the more important products. 

All devices that appear in this section, both in 
the initial selection guide and in the data pages, 
are included in the Part Number and Product 
Indexes. These index listings lead, to the page 
and the line on that page where each device 
appears. 

The first two pages of the digital section present 
comparisons of the performance of the major 
digital families to help you choose between fam- 
ilies. These are followed by lists of the devices 
in each family arranged into functional groups 
(arithmetic, buffers/inverters, etc.). Within each 
group you can readily determine all of the various 
circuits available, surveying the entire 1C industry 
so that you know all your options. The initial 


selection lists are followed by the device data 
pages which have been provided for you by the 
manufacturers. When such data is in the book, 
the page numbers are given with the initial 
selection listings. 

Some digital circuits — calculator, watch chips, 
and electronic organ circuits — are not included 
in this section, but they are covered in detail in 
the Linear-Consumer section. Digital circuits which 
do not fall into one of the major logic families 
are listed at the end of the selection information 
under the heading Digital-Other Devices. 

This section is not complicated by reference to 
package styles; the package style suffixes are 
usually deleted. For more information on each 
companies’ suffixes, see the Part Number Guide. 
Throughout the Master Selection Guide, each full 
military temperature range (-55°C to 125°C) 
device is indicated by a dagger (f) before the man- 
ufacturer’s name. Manufacturers’ names are nor- 
mally spelled out; however, a few are abbreviated 
and the abbreviations are explained on page 176. 



Page Number Index — Digital Devices 



CMOS 

ECL10K 

ECL95K 



HNIL/ 

TTL 

Arithmetic Functions 

204 

216 


219 


221 

223 

Buffers/ Inverters 

204 

216 




221 

225 

Counters 








Binary 

205 

216 

219 


220 

221 

227 

Decade 

206 

216 

219 


220 

221 

228 

Miscellaneous 

207 



219 



230 

Decoders 

.207 

216 


219 


221 

231 

Drivers 

208 

216 


219 


221 

233 

Flip-Flops 

208 

216 

219 

219 

220 

221 

234 

Gates 

208 

216 






AND/NAND 

209 

216 




221 

238 

AND-OR/AND-OR-Invert 

209 



219 


221 

243 

Exclusive OR/NOR 

210 

216 

219 

219 

220 

222 

244 

OR/NOR 

210 

217 

219 

219 

220 

221 

245 

OR-AND/OR-AND-Invert 


217 






Miscellaneous 

211 





222 

246 

Latches 

211 

217 

219 

219 

220 

222 

246 

Memories 

212 

218 


219 



247 

Multiplexers (Digital) 

212 

218 


219 


222 

247 

Multivibrators 

213 

218 



220 

222 

250 

Oscillators/Dividers 

213 







Shift Registers 

213 

218 


220 

220 

222 

251 

Translators 

214 

218 




222 

253 

Miscellaneous 

215 

218 


220 

220 

222 

254 


Digital-Special (PMOS, Low voltage CMOS, etc.) 258 

Detailed Product Information provided by: 

American Microsystems Inc. 261 

Raytheon Semiconductor 262 

The manufacturers listed above are providing detailed information on their latest and most significant 
products. They have made this investment to help you. Some chose not to. 

If you want to see more data in future editions, tell the manufacturers through their salesmen and 
distributors. 
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DIGITAL 



Edited from material published in Fairchild Progress magazine, Peter Alfke, author. 


With several digital families available, the logical question is — 
which are the best ICs for my particular application? 

To answer the question, you need to evaluate the pros and 
cons of the various logic families. These tradeoffs are listed in 
Tables l-IV. You will need to establish your speed requirements. 
Since speeds are characterized by the clock rate of registers 
and counters, this discussion is divided into four groups based 
on clock rates. 

Very High Speed Clock Rate >100 MHz ECL 
High Speed Clock Rate 30 to 100 MHz ECL, S-TTL 

Medium Speed Clock Rate 5 to 50 MHz LS-TTL, TTL 
Low Speed Clock Rate < 5 MHz LS-TTL, CMOS 

VERY HIGH SPEED SYSTEMS — Clock Rate > 100 MHz 

There is only one reasonable 1C logic family for use in very 
high speed systems — Emitter Coupled Logic, ECL. Originally, 
this technology presented considerable electrical problems 
such as voltage and temperature sensitivity and fast edge rates 
that caused reflection and cross-talk problems. In recent years, 
however, ECL development has become more user-oriented 
and there is better compatibility between circuit characteristics 
and interconnection techniques. 

The modern popular ECL line is the 10,000 Series, manufactured 
in uncompensated, in voltage-compensated, or in both voltage 
and temperature-compensated forms. The latter form of com- 
pensation assures that significant parameters such as logic 
levels, noise margins and speed remain constant over a wide 
range of temperature and power supply voltage. These 10K and 
95K logic circuits have deliberately slowed-down edge rates 
to make them easier to use and they can also drive terminated 
transmission lines whenever required by the interconnection 
length. 

HIGH SPEED SYSTEMS — Clock Rate 30 to 100 MHz (Table II) 

Here, you have a choice between ECL and Schottky TTL. 
H-TTL is really obsolete since it consumes more power than 
Schottky TTL, has similar interconnection problems and offers 
only half the speed. Also, it is not significantly faster than the 
best Low Power Schottky TTL. So, this narrows down your 
choice to ECL and Schottky TTL. 

MEDIUM SPEED SYSTEMS — Clock Rate 5 to 50 MHz 

(Table III) 

Standard TTL has been the obvious choice for medium speed 
systems for many years. Many designs will increasingly use 
Low Power Schottky TTL as it becomes more available, mul- 
tiple sourced, and as the price premium decreases. You can 
mix standard and LS-TTL to solve most fan-out problems. 

SLOW SPEED SYSTEMS — Clock Rate < 5 MHz (Table IV) 

If you design slow speed systems you are faced with the largest 
number of attractive alternatives. Traditionally, TTL and DTL 
has been used. Now you can save power, cost and avoid heat 
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and reliability problems by changing to LS-TTL, without affect- 
ing the logic design and perhaps not even changing the PC 
board layout. 

If the system speed permits, you can switch to CMOS and save 
even more power and simplify the power supply, but now you 
must cope with a family of different logic elements and a 
hodgepodge of MSI elements, far less systems oriented than 
the better TTL circuits. Also you will notice wide parameter dif- 
ferences between the “same” products from different vendors. 

The greatest challenge, however, is to examine the traditional 
hard-wired system design and decide whether or not it can be 
implemented with a microprocessor. If the requirements are 
both complicated and slow enough, this approach might save 
manufacturing cost, design time, and service time, as well as 
improve reliability, provide additional flexibility, and perhaps 
allow additional features at no extra cost. 

MOS (p-channei, n-channel, either metal or silicon gate, also 
silicon on sapphire) does not compete directly with LS-TTL 
and CMOS. The MOS logic elements (gates and flip-flops) are 
very small but the input and output buffers are so large and 
relatively slow that MOS cannot be cost/ performance competi- 
tive at MSI complexity (below 200 gates). MOS is therefore 
meaningful only in LSI circuits, where it has proven to be not 
only competitive, but dominating. These areas are: 

• LSI memories, RAMs, ROMs, and shift registers of 500 to 
4096 bits at clock rates below 5 MHz. 

• Specialized, inherently slow LSI functions produced in very 
large volume (calculators, clocks, some instrument circuits 
like DVMs). 

• Custom LSI circuits where the manufacturing volume is high 
enough or the weight/ space saving valuable enough to 
absorb the development cost. 

• Microprocessors, where a very carefully designed, standard 
circuit performs specialized tasks through ROM-stored pro- 
gramming. 

SUMMARY 

The proliferation of digital circuits and technologies gives you 
a new degree of freedom, but it also challenges your judgement 
and imagination. You are faced with an almost overwhelming 
number of competing technologies, each with its strong and 
weak points. The basic component speed requirement and the 
available power will quickly narrow your choice down to two 
or three different logic families; the tables presented here will 
make your final decision easier. 

You should not forget, however, that the component speed 
requirement is also affected by your choice of architecture. A 
parallel approach requires more, but slower components, while 
a serial architecture requires fewer but faster components. The 
vesatility of modern MS! circuits makes it easy to explore these 
alternatives. It is very important to choose the 1C logic family 
at an early stage in the system design, since the full cost, speed 
and reliability advantages can only be gained by* designing in 
accordance with the device features, taking advantage of their 
logic and organization. 
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TABLE I: COMPARISON OF ELECTRICAL CHARACTERISTICS 



CMOS 

5 V SUPPLY 

CMOS 

10 V SUPPLY 

STANDARD 

TTL 

74LS 

LOW POWER 
SCHOTT KY 

9LS 

LOW POWER 
SCHOTT KY 

SCHOTT KY 
TTL 


PROPAGATION DELAY 

35 ns 

25 ns 

10 ns 

10 ns 

5 ns 

3 ns 


FLIP-FLOP TOGGLE FREQUENCY 

5 MHz 

10 MHz 

35 MHz 

40 MHz 

80 MHz 

100 MHz 

200 MHz 

QUIESCENT POWER 1 

10 nW 

10 nW 

10 mW 

2 mW 

2 mW 

25 mW 

25 mW 

NOISE IMMUNITY 

2 V 

4 V 

1 V 

0.8 V 

0.8 V 

0.9 V 

0.2 V 

FAN OUT (within family) 

> 50 2 

> 50 2 

10 

20 

20 

10 

> 50 


’Note the change from nanowatts to milliwatts. 

^Or as determined by allowable propagation delay. 



TABLE II. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
HIGH SPEED SYSTEMS (CLOCK RATE 30 TO 100 MHz) 


10K AND 95K SERIES ECL 

SCHOTTKY TTL 

Advantages 

Disadvantages 

Short delays allow propagation through more logic levels in a clock 
cycle. Compatibility with even faster families currently in development 
makes future system upgrading easy. 

Component delays are about twice as long as with ECL and will not 
be improved in the foreseeable future. 

Low output impedance drives all types of interconnections including 
terminated transmission lines. 

Outputs are not capable of driving terminated transmission lines with- 
out causing severe fan-out compromises. 

High output drive capability and complementary outputs accommodate 
differential transmission over tested pairs. 

Slow edge rate minimizes reflection problems. 

Has the fastest output transitions of any logic family, causing reflection 
problems even with relatively short interconnection lengths, and 
causing cross-talk problems. 

Complementary outputs on many elements add design flexibility. 

Wired-OR capability simplifies logic design. 

Compensated circuits simplify power supply and temperature regulation. 

Generates fast power supply load changes, requires good decoupling. 

High input impedance minimizes loading, allows high fan-out. 

Input thresholds and output low levels are slightly offset from conven- 
tional TTL, causing some loss of noise immunity. 

Disadvantages 

Advantages 

Unfamiliar type of circuitry, logic, nomenclature, and pinouts. 

Compatible with popular TTL, same supply voltage, almost identical 
signal levels, same SSI and MSI logic, nomenclature, pinouts. Ideal 
to speed up critical paths in standard TTL systems. 

Not level-compatible with TTL and CMOS, requires additional interface 
elements. 

Requires external pull-down resistors on all used outputs. 

Outputs require no pull-up (or down) resistors. 

Has less absolute noise margin. 

Large signal swing and large absolute noise immunity cause less 
problems with temperature or supply voltage variations and gradients, 
resistive drops along supply lines, and outside noise. 

Higher ground current requires heavier distribution busses. 

Has one less logic pin per package due to double ground. 

Has higher power consumption at low frequencies than equivalent 
S-TTL circuits. 

Has lower system power consumption at moderate speed. 


TABLE III. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
MEDIUM SPEED SYSTEMS (CLOCK RATE 5 TO 50 MHz) 


STANDARD TTL 

LOW POWER SCHOTTKY TTL 

Advantages 

Disadvantages 

Large number of SSI and MSI functions. 

Somewhat fewer devices but this is changing. 

Low prices. 

Presently higher priced than standard TTL. 

Specifications standardized. 

Electrical characteristics differ between suppliers. 

Disadvantages 

Advantages 

High power consumption (10 mW per gate, 200 to 500 mW per MSI 
package.) 

Saves 75% of the power of equivalent standard TTL. 

Large, heavy, expensive, hot power supply and regulator. 

Smaller, lighter, cheaper, cooler power supply and regulator. 

Heat density problems when using predominantly MSI. 

No heat density problem. Cooler, therefore more reliable. 

May eliminate the need for fans and filters. 

Not fully compatible with most CMOS and MOS. 

Compatible with CMOS and MOS. 

Generates less noise than standard TTL. 


TABLE IV. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
LOW SPEED SYSTEMS (CLOCK RATE 5 MHz) 


STANDARD OR LOW POWER SCHOTTKY TTL 

CMOS 

Advantages 

Disadvantages 

Well designed, system-oriented MSI. 

Some of the original CMOS circuits are poorly defined and not systems 
oriented. 

Adequate speed, tight tolerances. 

Low speed, delays depend on supply voltage and capacitive loading. 

Low impedance outputs give good immunity against capacitively 
coupled noise. 

Poor current noise immunity (capacitively coupled noise.) 

Familiar functions, logic, pinouts. 

New functions, logic pinouts. 

Standard TTL available from many suppliers, low cost. 

Large parameter variations between different vendors. 

Disadvantages 

Advantages 

Relatively high static consumption and heat generation. 

Extremely low static power consumption, very little heat generated at 
moderate speed. 

Tight power supply voltage requirements (5 V ±5% commercial, ±10% 
military qrade). 

Very wide range of supply voltages (theoretically 3 ... 20 V, practically 

5 ... 12 V). 

Not well-suited for portable battery operation. 

Ideally suited for battery operation. 

More expensive power supply. 

Low cost power supply. Less cost, weight, heat, size than for any other 
family. 

Lower voltage noise immunity. 

High voltage noise immunity, an advantage with inductively coupled 
noise. 

LS-TTL available from only a few suppliers. 

Available from many suppliers. 
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DIGITAL 


DIGITAL-CMOS 


Arithmetic Functions 


2 x 2 Bit (Parallel) Binary Multiplier 
MCI 4554BA 
MC14554BC 

t Motorola 

Motorola 

4 Bit Full Adder j 

F4008BC 

Fairchild 

F4008BM 

t Fairchild 

HD54C83 

t Harris 

HD74C83 

Harris 

MC14008BA 

t Motorola 

MC14008BC 

Motorola 

MM54C83 

t National 

MM74C83 

National 

CD4008BC 

National 

CD4008BM 

t National 

CD4008B 

fRCA 

CD4008BE 

RCA 

HBF4008AE 

SGS 

SCL4008B 

tsss 

SCL4008BE 

sss 

CM4008A 

t Solitron 

CM4008AE 

Solitron 

TP4008A/B 

n 

TC4008 

Toshiba 

Triple Serial Adder (Positive Logic) with Internal Carry 1 

MC14032BA 

t Motorola 

MC14032BC 

Motorola 

CD4032B 

fRCA 

CD4032BE 

RCA 

CM4032A 

t Solitron 

CM4032AE 

Solitron 

TC4032 

Toshiba 

Triple Serial Adder (Negative Logic) with Internal Carry I 

MC14038BA 

t Motorola 

, MC14038BE 

Motorola 

CD4038B 

fRCA 

CD4038BE 

RCA 

CM4038A 

t Solitron 

CM4038AE 

Solitron 

TC4038 

Toshiba 

4 Bit Arithmetic Array 

CD4057B 

fRCA 

4 Bit Arithmetic Logic Unit 

MCI 4581 BA 

t Motorola 

MC14581BC 

Motorola 

CD40181B 

fRCA 

CD40181BE 

RCA 

SCL4581B 

tsss 

SCL4581BE 

SSS 

TP4581A 

Tl 

Look Ahead Carry Block j 

F4582BC 

Fairchild 

F4582BM 

t Fairchild 

MC14582BA 

t Motorola 

MC14582BC 

Motorola 

CD40182B 

fRCA 

CD401828E 

RCA 

SCL4582B 

SSS 

TP4582A 

Tl 

4 Bit Magnitude Comparator j 

F40085BC 

Fairchild 

F40085BM 

t Fairchild 

HD54CS5 

•f Harris 

HD74C85 

Harris 

MC14585BA 

t Motorola 

MC14585BC 

Motorola 

MM54C85 

f National 

MM74C85 

National 

(Continued) 


Arithmetic Functions (Cont’d) 

4 Bit Magnitude Comparator (Cont'd.) 

jiPD4063 

NEC America 

CD4063B 

fRCA 

CD4063BE 

RCA 

SCL4585B 

tsss 

SCL4585BE 

sss 

TC4585 

Toshiba 

I NBCD Adder (Natural Binary Coded Decimal) j 

MC145606A 

t Motorola 

MC14560BC 

Motorola 

jiPD4560 

NEC America 

Nines Complementer 


MCI 4561 BA 

t Motorola 

MCI 4561 BC 

Motorola 

p.PD4561 

NEC America 

Data Path Switch 


F4704BC 

Fairchild 

F4704BM 

t Fairchild 

Arithmetic Logic Register Stack 


F4705BC 

Fairchild 

F4705BM 

t Fairchild 

1 Data Access Register (tor memory address arithmetic) 1 

F4707BC 

Fairchild 

F4707BM 

t Fairchild 

Buffers/Inverters 

Quad Low Impedance Buffer 


SCL4441B 

tsss 

SCL4441BE 

SSS 

j Hex Buffer/Converter (Non Inverting) 

SIL4010B 

t Mitel 

SIL4010BE 

Mitel 

CD4010AC 

National 

CD4010AM 

t National 

CD4010B 

tRCA 

CD4010BE 

RCA 

HBF4010BE 

SGS 

SCL4010B 

tsss 

SCL4010BE 

sss 

CM4010A 

t Solitron 

CM4010AE 

Solitron 

TP4010A/B 

t Tl 

TC4010 

Toshiba 

j Hex Buffer/Converter (Non Inverting) Improved 

F4050BC 

Fairchild 

F4050BM 

t Fairchild 

SIL4050B 

t Mitel 

SIL4050BE 

Mitel 

MC14050BA 

t Motorola 

MCI 4050BC 

Motorola 

CD4050BC 

National 

CD4050BM 

National 

fiPD4050 

NEC America 

CD4050B 

tRCA 

CD4050BE 

RCA 

HBF4050AE 

SGS 

SCL4050B 

tsss 

SCL4050BE 

SSS 

CM4050A 

f Solitron 

CM4050AE 

Solitron 

TP4050A/B 

Tl 

TC4050 

Toshiba 

1 Hex Buffer, Open Drain (Active pull down) j 

HD54C906 

t Harris 

HD74C906 

Harris 

(Continued) 



Buffers/inverters (Cont’d) 

Hex Buffer, Open Drain (Active pull down) (Cont’d.) 

MM54C906 

t National 

MM74C906 

National 

1 Hex Buffer, Open Drain (Active pull up) i 

HD54C907 

t Harris 

HD74C907 

Harris 

MM54C907 , 

t National 

MM74C907 

National 

Hex Buffer, Three State 


F40097BC 

Fairchild 

F40097BM 

t Fairchild 

HD70C95 

t Harris 

HD70C97 

t Harris 

HD80C95 

Harris 

HD80C97 

Harris 

MC14503BA 

t Motorola 

MC14503BC 

Motorola 

CD4503BC 

National 

CD4503BM 

t National 

MM70C95 

t National 

MM70C97 

t National 

MM80C95 

National 

MM80C97 

National 

HPD4503 

NEC America 

1 Hex TTL Buffer (Non lnverting)(CMOS to TTL) j 

HD54C902 

t Harris 

HD74C902 

Harris 

MM54C902 

t National 

MM74C902 

National 

| Hex PMOS Buffer (Non Inverting) (PMOS to CMOS or 1 

TTL) 


HD54C904 

t Harris 

HD74C904 

Harris 

MM54C904 

t National 

MM74C904 

National 

Hex Buffer/Converter (Inverting) 


SIL4009B 

t Mitel 

SIL40G9BE 

Mitel 

CD4009AC 

National 

CD4009AM 

f National 

CD4009UB 

tRCA 

CD4009UBE 

RCA 

HBF4009AE 

SGS 

SCL4009B 

tsss 

SCL4009BE 

sss 

SCL4009UBE 

sss 

CM4009A 

t Solitron 

CM4009AE 

Solitron 

TP4009A/UB 

Tl 

TC4009 

Toshiba 

I Hex Buffer/Converter (Inverting) Improved I 

F4049BC 

Fairchild 

F4049BM 

t Fairchild 

SIL4049B 

t Mitel 

SIL4049BE 

Mitel 

MC140498A 

t Motorola 

MC14049BC 

Motorola 

CD4049U8C 

National 

CD4049UBM 

t National 

/iPD4049 

NEC America 

CD4049UB 

tRCA 

CD4049UBE 

RCA 

HBF4049AE 

SGS 

SCL4049B 

tsss 

SCL4049BE 

sss 

SCL4049UB 

SSS 

CM4049A 

t Solitron 

(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Buffers/Inverters (Cont’d) 


Hex Buffer/Converter (Inverting) Improved (Cont'd.) 

CM4049AE 

Solitron 

TP4049A/UB 

Tl 

TC4049 

Toshiba 

Hex Inverter 


F4069UBC 

Fairchild 

F4069UBM 

t Fairchild 

HD54C04 

t Harris 

HD74C04 

Harris 

SIL4069B 

t Mitel 

SIL4069BE 

Mitel 

MC14069BA 

t Motorola 

MC14069BC 

Motorola 

CD4069C 

National 

CD4069M 

t National 

MM54C04 

t National 

MM74C04 

f National 

(tPD4069 

NEC America 

CD4069UB 

tRCA 

CD4069UBE 

RCA 

SCL4069B 

tsss 

SCL4069BE 

sss 

SCL4449B 

tsss 

SCL4069UB 

sss 

SCL4449BE 

sss 

CM4069A 

t Solitron 

CM4069AE 

Solitron 

TP4069A/UB 

Tl 

TP4315A 

Tl 

TC4069 

Toshiba 

TC7404 

Toshiba 

Hex Inverter, Three State 


F40098BC 

Fairchild 

F40098BM 

t Fairchild 

MM70C96 

t National 

MM80C96 

National 

MM70C98 

t National 

MM80C98 

National 

Hex Inverter/Buffer, Three State, Strobed j 

SIL4502B 

t Mitel 

SIL4502BE 

Mitel 

MC14502BA 

t Motorola 

MC14502BC 

Motorola 

CD4502B 

tRCA 

CD4502BE 

RCA 

SCL4502B 

tsss 

SCL4502BF 

sss 

Hex TTL Buffer (lnverting)(CMOS to TTL) j 

HD54C901 

t Harris 

HD74C901 

Harris 

MM54C901 

t National 

MM74C901 

National 

Hex PMOS Buffer (lnverting)(PMOS to CMOS or TTL) 

HD54C903 

t Harris 

HD74C903 

Harris 

MM54C903 

t National 

MM74C903 

National 

Hex CMOS Compatible Buffer 


DS1630 

t National 

DS3630 

National 

Dual Complementary Pair plus Inverter 1 

F4007UBC 

Fairchild 

F4007UBM 

t Fairchild 

SIL4007B 

t Mitel 

SIL4007BE 

t Mitel 

MC14007BA 

t Motorola 

(Continued) 



Buffers/Inverters (Cont’d) 

Dual Complementary Pair plus Inverter (Cont’d.) 

MC14007BC 

Motorola 

CD4007C 

National 

CD4007M 

t National 

CD4007UB 

tRCA 

CD4007UBE 

RCA 

HBF4007AE 

SGS 

SCL4007B 

tsss 

SCL4007BE 

SSS 

CM4007A 

t Solitron 

CM4007AE 

Solitron 

TP4007A/UB 

Tl 

TC4007 

Toshiba 

Quad True/Complement Buffer 


F4041BC 

Fairchild 

F4041BM 

t Fairchild 

CD4041C 

National 

CD4041M 

National 

CD4041UB 

tRCA 

CD4041UBE 

RCA 

SCL4041 B 

tsss 

SCL4041 BE 

SSS 

CM4041A 

t Solitron 

CM4041AE 

Solitron 

Counters, Binary 

Divide by 2, 8 or 16 Counter 


HD54C93 

t Harris 

HD74C93 

Harris 

MM54C93 

t National 

MM74C93 

National 

7 Stage Binary Counter 


F4024BC 

Fairchild 

F4024BM 

t Fairchild 

SIL4024B 

t Mitel 

SIL4024BE 

Mitel 

MC14024BA 

t Motorola 

MC14024BC 

Motorola 

CD4024BC 

National 

CD4024BM 

t National 

jiPD4024 

NEC America 

CD4024B 

tRCA 

CD4024BE 

RCA 

HBF4024AE 

SGS 

SCL4024B 

tsss 

SCL4024BE 

sss 

CM4024A 

t Solitron 

CM4024AE 

Solitron 

TP4024A/B 

Tl 

TC4024 

Toshiba 

1 8 Stage Synchronous Binary Counter j 

SCL4404B 

tsss 

SCL4404BE 

SSS 

12 Stage Binary Counter 


F4040BC 

Fairchild 

F4040BM 

t Fairchild 

SIL4040B 

t Mitel 

SIL4040BE 

Mitel 

MC14040BA 

t Motorola 

MC14040BC 

Motorola 

CD4040BC 

National 

CD4040BM 

t National 

jiP04040 

NEC America 

CD4040B 

tRCA 

CD4040BE 

RCA 

CDS4040 

tRCA 

CDS4040E 

RCA 

(Continued) 



MASTER SELECTION GUIDE 


Counters, Binary (Cont’d) 


12 Stage Binary Counter (Cont’d.) 


SCL4040B 

tsss 

SCL4040BE 

sss 

CM4040A 

t Solitron 

CM4040AE 

Solitron 

TF404QA/B 

t Tl 

TP4040A/B 

Tl 

TC4040 

Toshiba 

14 Stage Binary Counter 


F4020BC 

Fairchild 

F4020BM 

t Fairchild 

MC14020BA 

t Motorola 

MC14Q20BC 

Motorola 

SIL4020B 

t Mitel 

SIL4020BE 

Mitel 

CD4020BC 

National 

CD4020BM 

t National 

fiPD4Q20 

NEC America 

CD4020B 

tRCA 

CD4020BE 

RCA 

CDS4020 

tRCA 

CDS4020E 

RCA 

HBF4020AE 

SGS 

SCL4020B 

tsss 

SCL4020BE 

sss 

CM4020A 

t Solitron 

CM4020AE 

Solitron 

TP4020A/B 

Tl 

TC4020 

Toshiba 

14 Stage Binary Counter and Oscillator 

SIL4060B 

t Mitel 

S1L4060BE 

Mitel 

CD4060BC 

National 

CD4060BM 

t National 

CD4060B 

tRCA 

CD4060BE 

RCA 

CDS4060 

tRCA 

CDS4060E 

RCA 

SCL4060B 

tsss 

SCL4060BE 

SSS 

Presettable Synchronous Binary Counter, 

Asynchronous Clear 


F40161BC 

Fairchild 

F40161BM 

t Fairchild 

HD54C161 

t Harris 

HD74C161 

Harris 

MCI 41 61 BA 

t Motorola 

MCI 41 61 BC 

Motorola 

CD40161BC 

National 

CD40161BM 

t National 

MM54C161 

t National 

MM74C161 

National 

CD40161B 

tRCA 

CD40161BE 

RCA 

SCL4161B 

tsss 

SCL4161BE 

sss 

TP4361A 

Tl 

Presettable Fully Synchronous Binary Counter, 

Synchronous Clear 


F40163BC 

Farchild 

F40163BM 

t Fairchild 

HD54C163 

t Harris 

HD74C163 

Harris 

MC14163BA 

t Motorola 

MC14163BC 

Motorola 

CD40163BC 

National 

CD40163BM 

t National 

MM54C163 

t National 

(Continued) 
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t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGIT AL-CMOS (Cont’d) 


Function Device Source 


Counters, Binary (Cont’d) 


Presettable Fully Synchronous Binary Counter, i 

Synchronous Clear (Cont'd.) 


MM74C163 

National 

CD40163B 

tRCA 

CD40163BE 

RCA 

SCL4163B 

tsss 

SCL4163BE 

SSS 

TP4363A 

Tl 

Dual Synchronous Binary Counter 


F4520BC 

Fairchild 

F4520BM 

t Fairchild 

SIL4520B 

t Mitel 

SIL4520BE 

Mitel 

MC14520BA 

t Motorola 

MC14520BC 

Motorola 

CD4520BC 

National 

CD4520BM 

t National 

/J.PD4520 

NEC America 

CD4520B 

tRCA 

CD4520BE 

RCA 

CDS4520 

tRCA 

CDS4520E 

RCA 

SCL4520B 

tsss 

SCL4520BE 

SSS 

CM4520B 

t Solitron 

CM4520BE 

Solitron 

TP4520A 

Tl 

TC4520 

Toshiba 

Presettable Binary Up/Down Counter 

F40193BC 

Fairchild 

F40193BM 

t Fairchild 

F4516BC 

Fairchild 

F4516BM 

t Fairchild 

HD54C193 

t Harris 

HD74C193 

Harris 

SIL4516B 

t Mitel 

SIL4516BE 

Mitel 

MC145168A 

t Motorola 

MC14516BC 

Motorola 

CD40193BC 

National 

CD40193BM 

t National 

CD4516BC 

National 

CD4516BM 

t National 

MM54C193 

t National 

MM74C193 

National 

|iPD4516 

NEC America 

CD40193B 

tRCA 

CD40193BE 

RCA 

CD4516B 

tRCA 

CD4516BE 

RCA 

SCL4193B 

tsss 

SCL4516B 

tsss 

SCL4516BE 

SSS 

TC4516 

Toshiba 

Presettable 8 bit Binary Down Counter j 

CD40103B 

tRCA | 

CD40103BE 

RCA J 

Programmable Binary Divide by N 4 Bit Counter j 

F4526BC 

Fairchild 

F4526BM 

t Fairchild 

MC14526BA 

t Motorola 

MCI4526BC 

Motorola 

CD4526BC 

National 

CD4526BM 

t National 

jiPD4526 

NEC America 

SCL4526B 

tsss 

SCL4526BE 

SSS 

TP4526A 

Tl 


Counters, Decade 

Presettable Decade Counter (Sets to 0 or 9, divides 

by 2, 5 or 10) 


HD54C90 

t Harris 

HD74C90 

Harris 

MM54C90 

t National 

MM74C90 

National 

I Presettable Synchronous Decade Counter, j 

Asynchronous Clear 


F401 60BC 

Fairchild 

F40160BM 

t Fairchild 

HD54C160 

t Harris 

HD74C160 

Harris 

MC14160BA 

t Motorola 

MC14160BC 

Motorola 

CD40160BC 

National 

CD40160BM 

t National 

MM54C160 

t National 

MM74C160 

National 

CD40160B 

tRCA 

CD40160BE 

RCA 

SCL4160B 

tsss 

SCL4160BE 

SSS 

TP4360A 

Tl 

I Presettable Fully Synchronous Decade Counter, j 

Synchronous Clear 


F40162BC 

Fairchild 

F40162BM 

t Fairchild 

HD54C162 

t Harris 

HD74C162 

Harris 

MC14162BA 

t Motorola 

MC14162BC 

Motorola 

CD40162BC 

National 

CD40162BM 

t National 

MM54C162 

t National 

MM74C162 

National 

CD40162B 

tRCA 

CD40162BE 

RCA 

SCL4162B 

tsss 

SCL4162BE 

SSS 

TP4362A 

Tl 

Dual Synchronous Decade Counter 


F4518BC 

Fairchild 

F4518BM 

t Fairchild 

SIL4518B 

t Mitel 

SIL4518BE 

Mitel 

MC14518BA 

t Motorola 

MC14518BC 

Motorola 

CD4518BC 

National 

CD4518BM 

t National 

|iPD4518 

NEC America 

CD4518B 

tRCA 

CD4518BE 

RCA 

CDS4518 

tRCA 

CDS4518E 

RCA 

SCL4518B 

tsss 

SCL4518BE 

SSS 

CM4518B 

t Solitron 

CM4518BE 

Solitron 

TP4518A 

Tl 

TC4518 

Toshiba 

j Decade Counter/Divider, 10 line output j 

F4017BC 

Fairchild 

F4017BM 

t Fairchild 

SIL4017B 

t Mitel 

SIL4017BE 

Mitel 

MC14017BA 

t Motorola 

MC14017BC 

Motorola 

CD4017BC 

National 

CD4017BM 

t National 

(Continued) 



Counters, Decade (Cont’d) 

Decade Counter/Divider, 10 line output (Cont’d.) 

fiPD4017 

NEC America 

CD4017B 

tRCA 

CD4017BE 

RCA 

CDS4017 

tRCA 

CDS4017E 

RCA 

HBF4017AE 

SGS 

SCL4017B 

tsss 

SCL4017BE 

SSS 

CM4017A 

t Solitron 

CM4017AE 

Solitron 

TP4017A 

Tl 

TC4017 

Toshiba 

1 Presettable Decade Up/Down Counter 

F40192BC 

Fairchild 

F40192BM 

t Fairchild 

F4510BC 

Fairchild 

F4510BM 

t Fairchild 

HD54C192 

t Harris 

HD74C192 

Harris 

SIL4510B 

t Mitel 

SIL4510BC 

Mitel 

MC14510BA 

t Motorola 

MC14510BC 

Motorola 

CD40192BC 

National 

CD40192BM 

t National 

CD4510BC 

National 

CD4510BM 

t National 

MM54C192 

t National 

MM74C192 

National 

|iPD4510 

NEC America 

CD40192B 

tRCA 

CD40192BE 

RCA 

CD4510B 

tRCA 

CD4510BE 

RCA 

CD4192B 

tsss 

SCL4510B 

tsss 

SCL4510BE 

SSS 

TC4510 

Toshiba 

I Presettable 2 Decade Down Counter i 

CD40102A/B 

tRCA 

CD40102A/BE 

RCA 

1 Programmable Decade Divide By N 4 Bit Counter | 

F4522BC 

Fairchild 

F4522BM 

t Fairchid 

MC14522BA 

t Motorola 

MCI 4522BC- 

Motorola 

CD4522BC 

National 

CD4522BM 

t National 

ftPD4522 

NEC America 

SCL4522B 

tsss 

SCL4522BE 

SSS 

TP4522A 

Tl 

4 Decade Divide by N Counter 


CD4059A 

tRCA 

CD4059AE 

RCA 

i Presettable Up/Down Decade Counter 7 Segment 

Display and BCD Output 


] HCTR0200 

Hughes 1 

1 Decade Counter/Divider 7 Segment Display Output | 

and Display Enable 


CD4026B 

tRCA 

CD4026BE 

RCA 

SCL4026B 

tsss 

SCL4026BE 

SSS 

SCL4426B 

tsss 

SCL4426BE 

SSS 

(Continued) 



t Military Temperature Range (-55” to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGIT AL-CMOS (Cont’d) 


Source 


Function 


Source 


Function Device 

Source 

Decoders 

BCD to Decimal Decoder 


F4028BC 

Fairchild 

F4028BM 

t Fairchild 

HD54C42 

t Harris 

HD74C42 

Harris 

SIL4028B 

t Mitel 

SIL4028BE 

Mitel 

MC14028BA 

t Motorola 

MC14028BC 

Motorola 

CD4028BC 

National 

CD4028BM 

t National 

MM54C42 

t National 

MM74C42 

National 

fiPD4028 

NEC America 

CD4028B 

tRCA 

CD4028BE 

RCA 

HBF4028AE 

SGS 

SCL4028B 

tsss 

SCL4028BE 

sss 

CM4028A 

t Solitron 

CM4028AE 

Solitron 

TP4028A/B 

Tl 

TC4028 

Toshiba 

BCD to 7 Segment Decoder 


HD54C48 

t Harris 

HD74C48 

Harris 

MCI 4558BA 

t Motorola 

MC14558BC 

Motorola 

MM54C48 

t National 

MM74C48 

National 

UCN-4102A 

Sprague 

TC5002 

Toshiba 

1 4 bit Latch/4 to 16 Line Decoder (High) 

F4514BC 

Fairchild 

F4514BM 

t Fairchild 

SIL4514BE 

Mitel 

SIL4514B 

t Mitel 

MC14514BA 

t Motorola 

MC14514BC 

Motorola 

CD4514BC 

National 

CD4514BM 

t National 

fiPD4514 

NEC America 

CD4514B 

tRCA 

CD4514BE 

RCA 

SCL4514B 

tsss 

CM4514B 

t Solitron 

CM4514BE 

Solitron 

TC4514 

Toshiba 

1 4 bit Latch/4 to 16 Line Decoder (Low) 

F4515BC 

Fairchild 

F4515BM 

t Fairchild 

SIL4515B 

t Mitel 

SIL4515BE 

Mitel 

MC14515BA 

t Motorola 

MC14515BC 

Motorola 

CD4515BC 

National 

CD4515BM 

t National 

|iPD4515 

NEC America 

CD4515B 

tRCA 

CD4515BE 

RCA 

SCL4515B 

tsss 

CM4515B 

t Solitron 

CM4515BE 

Solitron 

TC4515 

Toshiba 

1 Dual Binary to 1 of 4 Decoder/Demultiplexer (High) 

F4555BC 

Fairchild 

F4555BM 

t Fairchild 

MC14555BA 

t Motorola 

MC14555BC 

Motorola 


Counters, Decade (Cont’d) 


Decade Counter/Divider 7 Segment Display Output 

and Display Enable (Cont’d.) 


CM4026A 

t Solitron 

CM4026AE 

Solitron 

Decade Counter/Divider 7 Segment Display Output 

and Ripple Blanking 


CD4033B 

tRCA 

CD4033BE 

RCA 

HBF4033AE 

SGS 

SCL4033B 

tsss 

SCL4033BE 

SSS 

SCL4433B 

tsss 

SCL4433BE 

sss 

CM4033A 

t Solitron 

CM4033AE 

Solitron 

Decade Up/Down Counter, Latch, Decoder, 7 

Segment Display Output 


CD40110B 

RCA 

3 1 12 Digit Counter to BCD Driver 


CM4102 

t Solitron 

CM4102 

Solitron 

3 Decade Counter, Multiplexed Output 

F4553BC 

Fairchild 

F4553BM 

t Fairchild 

MC14553BA 

t Motorola 

MC14553BC 

Motorola 

4 Decade Counter 


TC5001 

Toshiba 

4 Decade Counter, Multiplexed Output (The 926 gives 

carry at 6000.) 


HD54C925 

t Harris 

HD74C925 

Harris 

HD54C926 

t Harris 

HD74C926 

Harris 

MM54C925 

t National 

MM74C925 

National 

MM54C926 

t National 

MM74C926 

National 

4 Digit Counter, Multiplexed Output, Second digit 

counts to 6 (Maximum count 9599.) 


HD54C927 

t Harris 

HD74C927 

Harris 

MM54C927 

t National 

MM74C927 

National 

4 Digit Counter, Multiplexed Output, Left digit counts to 

2 (Maximum count 1999.) 


HD54C928 

t Harris 

HD74C928 

Harris 

MM54C928 

t National 

MM74C928 

National 

4 1 12 Digit Up Down Counter Oscillator (Maximum 

count 19999) 


HCTR4010 

Hughes 

HCTR6010 

Hughes 

5 Decade Counter, Multiplexed Output 

MC14534BA 

t Motorola 

MC14534BC 

Motorola 


7 Decade Counter, Multiplexer, Display Driver, 2 6v 
Supply 

7208 Intersil 


Counters, Miscellaneous 


30 


40 


50 


See also CMOS Oscillators/Dividers 

Presettable Up/Down Binary or Decade Counter 

F4029BC 

Fairchild 

F4029BM 

t Fairchild 

SIL4029B 

t Mitel 

SIL4029BE 

Mitel 

CD4029BC 

National 

CD4029BM 

t National 

(iPD4Q29 

NEC America 

CD4029B 

tRCA 

CD4029BE 

RCA 

HBF4029AE 

SGS 

SCL4029B 

tsss 

SCL4029BE 

SSS 

CM4029A 

t Solitron 

CM4029AE 

Solitron 

TP4029A 

Tl 

TC4029 

Toshiba 

Dual Programmable Binary/Decade Counter 

MCI 4569BA 

t Motorola 

MC14569BC 

Motorola 

Divide by 8 Counter/Divider, Decoded Output 

F4022BC 

Fairchild 

F4022BM 

t Fairchild 

SIL4022B 

t Mitel 

SIL4022BE 

Mitel 

MC14022BA 

t Motorola 

MCI 4022BC 

Motorola 

CD4Q22BC 

National 

CD4022BM 

t National 

CD4022B 

tRCA 

CD4022BE 

RCA 

HBF4022AE 

SGS 

SCL4022B 

tsss 

SCL4022BE 

sss 

CM4022A 

t Solitron 

CM4022AE 

Solitron 

TP4022A 

Tl 

TC4022 

Toshiba 

Divide by 60 Counter, BCD Output (Industrial Time 

Base Generator) 


MC14566BA 

t Motorola 

MC14566BC 

Motorola 

Presettable Divide by N Counter 


F4018BC 

Fairchild 

F4018BM 

t Fairchild 

SIL4018B 

t Mitel 

SIL4018BE 

Mitel 

MC14018BA 

t Motorola 

MC14018BC 

Motorola 

CD4018BC 

National 

CD4018BM 

t National 

CD4018B 

tRCA 

CD4018BE 

RCA 

HBF4018AE 

SGS 

SCL4018B 

tsss 

SCL4018BE 

SSS 

CM4018A 

t Solitron 

CM4018AE 

Solitron 

TP4018A/B 

Tl 

TC4018 

Toshiba 


60 


Phase Comparator and Programmable Counters 
MC14568BA t Motorola 

MC14568BC Motorola 


70 


80 


90 


100 


110 


120 


(Continued) 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55’ to 125°C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-CMOS (Cont’d) 


Function Device Source 


Decoders (Cont’d) 


Dual Binary to 1 of 4 Decoder/Demultiplexer (High) 

(Cont'd.) 


jiPD4555 

NEC America 

CD4555B 

tRCA 

CD4555BE 

RCA 

SCL4555B 

tsss 

1 Dual Binary to 1 of 4 Decoder/Demultiplexer (Low) 1 

F4556BC 

Fairchfld 

F4556BM 

t Fairchild 

MC14556BA 

t Motorola 

MC14556BC 

Motorola 

(iPD4556 

NEC America 

CD4556B 

tRCA 

CD4556BE 

RCA 

SCL4556B 

tsss 

1 4 Line to 16 Line Decoder/Demultiplexer j 

HD54C154 

t Harris 

HD74C154 

Harris 

MM54C154 

t National 

MM74C154 

National 

1 of 8 Strobed Decoder 


SCL4428B 

tsss 

SCL4428BE 

SSS 

Drivers 

BCD to 7 Segment Latch/Decoder/Driver 

F4511BC 

Farchild 

F4511BM 

t Fairchid 

F4734BC 

tFarcMd 

F4734BM 

Fairchild 

MC14511BA 

t Motorola 

MC14511BC 

Motorola 

MC14513BA 

t Motorola 

MC14513BC 

Motorola 

SIL4511B 

t Mitel 

SS.4511BE 

Mitel 

CD4511BC 

National 

CD4511BM 

t National 

HPD4511 

NEC America 

CD4511B 

tRCA 

CD4511BE 

RCA 

SCL4511B 

tsss 

SCL4511BE 

SSS 

CM4511B 

t Solitron 

CM4511BE 

Soiitron 

TP4511B 

n 

BCD(Hexadedmal) to 7 Segment 


Latch/Decoder/Driver 


MD4311B 

t Mitel 

MD4311BE 

Mitel 

MD4568B 

t Mitel 

MD4568BE 

Mitel 

1 BCD to 7 Segment Latch/Decoder/Driver (for Liquid J 

Crystal Displays) 


MC145438A 

t Motorola 

MC14543BC 

Motorola 

CD4543BC 

National 

CD4543BM 

t National 

SCL4543B 

SSS 

| BCD to 7 Segment Liquid Crystal Decoder/Driver with J 

"Display Frequency Output" 


MD40558 

t Mitel 

MD4055BE 

Mitel 

CD4055B 

tRCA 

CD4055BE 

RCA 


1 

j Function Device 

Source 

Drivers (Cont’d) 

BCD to 7 Segment Liquid Crystal Decoder/Driver with 

Strobed Latch Function 


MD4056B 

t Mitel 

MD4056BE 

Mitel 

CD40568 

tRCA 

CD4056BE 

RCA 

7 Segment to BCD Converter 


MMS4C91S 

t National 

MM74C915 

National 

1 Display Driver, 4 Digit (stores segment and address 

data, drives 7 8 segment digits) 


MM74C91 1 

National 

1 Display Driver, 6 Digit (stores segment and address 

data, drives 7 8 segment digits) 


MM74C91 2 

National 

MM74C913 

National 

4 Line Liquid Crystal Display Driver 


CD4054B 

tRCA 

CD4054BE 

RCA 

j 30 Bit Liquid Crystal Display with Register 

MD4330B 

t Mitel 

MD43306E 

Mitel 

4 Digit Liquid Crystal. Display Driver 


5015 

Nortec 

DF411 

Sttconix (536) 

SCL5424 

SSS 

SCL5441 

SSS 

8 Digit LED Display Driver 


SCL5440A 

tsss 

1 Dual High Voltage Driver, Source 250 ma 

HD54C908 

t Harris 

HD74C908 

Harris 

MM74C908 

National 

MM74C918 

National 

Dual and Quad Line Drivers See Miscellaneous 

Flip-Flops 

Dual "D" Ftip Flop 


F4013BC 

Fairchild 

F4013BM 

t Fairchild 

HD54C74 

t Harris 

HD74C74 

Harris 

SIL4013B 

t Mitel 

SIL4013BE 

Mite! 

MC14013BA 

t Motorola 

MC14013BC 

Motorola 

CD4013BC 

National 

CD4013BM 

t National 

MM54C74 

t National 

MM74C74 

National 

fiPD4013 

NEC America 

CD4013B 

tRCA 

CD4013BE 

RCA 

HBF4013AE 

SGS 

SCL4013B 

tsss 

SCL4013BE 

SSS 

CM4013A 

t Solitron 

CM4013AE 

Solitron 

TP4013A/B 

Tl 

TC4013 

Toshiba 

Quad "D" Flip Flop 


F40175BC 

Fairchild 

F40175BM 

t Fairchild 

HD54C175 

t Harris 

HD74C175 

Harris 

(Continued) 



Flip-Flops (Cont’d) 

Quad "D” Flip Flop (Cont'd.) 


MC14175BA 

t Motorola 

MC14175BC 

Motorola 

MM54C175 

t National 

MM74C175 

National 

CD40175B 

National 

fiPD4l75 

NEC America 

Quad "D" Flip Rop, Three State 


F4076BC 

Fairchild 

F4076BM 

t Fairchild 

HD54C173 

t Harris 

HD74C173 

Harris 

SIL4076B 

t Mitel 

SIL4076BE 

Mitel 

MC14076BA 

Motorola 

MC14076BC 

Motorola 

MM54C173 

t National 

MM74C173 

National 

CD4076BC 

National 

CD4076BM 

t National 

CD4076B 

tRCA 

CD4076BE 

RCA 

SCL4076B 

tsss 

SCL4076BE 

SSS 

CM4076A 

t Solitron 

CM4076AE 

Solitron 

Hex “D” Rip Flop 


F40174BC 

Fairchild 

F40174BM 

t Fairchild 

HD54C174 

t Harris 

HD74C174 

Harris 

MC14174BA 

t Motorola 

MC14174BC 

Motorola 

CD40174BC 

National 

CD40174BM 

t National 

MM54C174 

t National 

MM74C174 

National 

CD40174B 

tRCA 

CD40174BE 

RCA 

SCL4174B 

tsss 

TP4370A 

Tl 

Octal “D” Flip Flop 


MM54C374 

t National 

MM74C374 

National 

Dual “J K“ Rip Flop 


F4027BC 

Fairchild 

F4027BM 

t Fairchild 

HD54C76 

t Harris 

HD74C76 

Harris 

SIL4027B 

t Mitel 

SIL4027BE 

Mitel 

MC14027BA 

t Motorola 

MC14027BC 

Motorola 

CD4027BC 

National 

CD4027BM 

t National 

MM54C76 

t National 

MM74C76 

National 

jiPD4027 

NEC America 

CD4027B 

tRCA 

CD4027BE 

RCA 

HBF4027AE 

SGS 

SCL4027B 

tsss 

SCL4027BE 

SSS 

CM4027A 

t Solitron 

CM4027AE 

Solitron 

TP4027A/B 

Tl 

TC4027 

Toshiba 

TC7476 

Toshiba 


t Military Temperature Range (-55° to 125*C) 


* Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Flip-Flops (Cont’d) 

Dual “J K” Flip Flop w/o Preset 


HD54C73 

t Harris 

HD74C73 

Harris 

HD54C107 

t Harris 

HD74C107 

Harris 

MM54C73 

t National 

MM74C73 

National 

MM54C107 

t National 

MM74C107 

National 

Gates, AND/NAND 

AND Gated “J K” Flip Flop 


CD4095B 

tRCA 

CD4095BE 

RCA 

CD4096B 

tRCA 

CD4096BE 

RCA 

8 Input AND Gate ■ 


SIL4968B 

t Mitel 

SIL4968BE 

Mitel 

Dual 4 Input AND Gate 


F4082BC 

Fairchild 

F4082BM 

t Fairchild 

SIL4082B 

t Mitel 

SIL4082BE 

Mitel 

MC14082BA 

t Motorola 

MC14Q82BC 

Motorola 

fiPD4082 

NEC America 

CD4082B 

tRCA 

CD4082BE 

RCA 

SCL4082B 

SSS 

SCL4082BE 

tsss 

TP4082B 

Tl 

TC4082 

Toshiba 

Triple 3 Input AND Gate 


F4073BC 

Fairchild 

F4073BM 

t Fairchild 

SIL4073B 

t Mitel 

SIL4073BE 

Mitel 

MC14073BA 

t Motorola 

MC14073BC 

Motorola 

CD4073BC 

National 

CD4073BM 

t National 

jtPD4073 

NEC America 

CD4073B 

tRCA 

CD4073BE 

RCA 

SCL4073B 

tsss 

SCL4073BE 

SSS 

CM4073A 

t Solitron 

CM4073AE 

Solitron 

TP4073B 

Tl 

TC4073 

Toshiba 

Quad 2 Input AND Gate 


F4081BC 

Fairchild 

F4081BM 

t Fairchild 

HD54C08 

t Harris 

HD74C08 

Harris 

SIL4081B 

t Mitel 

SIL4081BE 

Mitel 

MCI 4081 A 

t Motorola 

MCI 4081 C 

Motorola 

MCI 4081 BA 

t Motorola 

MC14081BC 

Motorola 

CD4081BC 

National 

CD4081BM 

t National 

MM54C08 

t National 

MM74C08 

National 

|iPD4081 

NEC America 

CD4081B 

tRCA 


Line 


Function 


Source 


Function 


Device 


Source 


(Continued) 


Gates, AND/NAND (Cont’d) 


20 


30 


40 


50 


60 


Quad 2 Input AND Gate (Cont'd.) 


■ CD4081BE 

RCA 

SCL4081 B 

tsss 

SCL4081 BE 

SSS 

CM4081A 

t Solitron 

CM4081AE 

Solitron 

TP4081B 

Tl 

TC4081 

Toshiba 

8 Input NAND Gate 


F4068BC 

Fairchild 

F4068BM 

t Fairchild 

HD54C30 

t Harris 

HD74C30 

Harris 

SIL4068B 

t Mitel 

SIL4068BE 

Mitel 

MC14068BA 

t Motorola 

MC14068BC 

Motorola 

MM54C30 

t National 

MM74C30 

National 

fiPD4068 

NEC America 

CD4068B 

tRCA 

CD4068BE 

RCA 

SCL4068B 

tsss 

SC14068BE 

SSS 

SCL4412B 

tsss 

SCL4412BE 

SSS 

CM4068A 

t Solitron 

CM4068AE 

Solitron 

TP4068B ■ 

Tl 

TC4068 

Toshiba 

Dual 4 Input NAND Gate 


F4012BC 

Fairchild 

F4012BM 

t Fairchild 

HD54C20 

t Harris 

HD74C20 

Harris 

SIL4012UB 

t Mitel 

SIL4012UBE 

Mitel 

SIL40.12B 

t Mitel 

SIL4012BE 

Mitel 

MCI 401 2A 

t Motorola 

MCI 401 2C 

Motorola 

MC14012BA 

t Motorola 

MC14012BC 

Motorola 

CD4012AC 

National 

CD4012AM 

t National 

MM54C20 

t National 

MM74C20 

National 

/J.PD4012 

NEC America . 

CD4012B 

tRCA 

CD4012BE 

RCA 

CD4012UB 

tRCA 

CD4012UBE 

RCA 

HBF4012AE 

SGS 

SCL4012B 

tsss 

SCL4012BE 

SSS 

CM4012A 

t Solitron 

CM4012AE 

Solitron 

TP4012A 

Tl 

TC4012 

Toshiba 

TC7420 

Toshiba 

Dual 2 Input NAND Gate (Driver) 


CD40107BE 

RCA 

Dual 4 Input Expandable NAND Gate 

SCL4412B 

tsss 

SCL4412BE 

SSS 


Triple 3 Input NAND Gate 
F4023BC 

(Continued) 


Fairchild 


Gates, AND/NAND (Cont’d) 


70 


80 


90 


100 


110 


120 


130 


Triple 3 Input NAND Gate (Cont’d.) 


F4023BM 

t Fairchild 

HD54C10 

t Harris 

HD74C10 

Harris 

SIL4023UB 

t Mitel 

SIL4023UBE 

Mitel 

SIL4023B 

t Mitel 

SIL4023BE 

Mitel 

MCI 4023 A 

t Motorola 

MC14023C 

Motorola 

MCI 4023BA 

t Motorola 

MCI 4023BC 

Motorola 

ftPD4023 

NEC America 

CD4023A/BC 

National 

CD4023A/BM 

t National 

MM54C10 

t National 

MM74C10 

National 

CD4023B 

tRCA 

CD4023BE 

RCA 

CD4023UB 

tRCA 

CD4023UBE 

RCA 

HBF4023AE 

SGS 

SCL4023B 

tsss 

SCL4023BE 

SSS 

CM4023A 

t Solitron 

CM4023AE 

Solitron 

TP4023A 

Tl 

TC4023 

Toshiba 

TC7410 

Toshiba 

Quad 2 Input NAND Gate 


F4011BC 

Fairchild 

F4011BM 

t Fairchild 

HD54C00 

t Harris 

HD74C00 

Harris 

SIL4011UB 

t Mitel 

SIL4011UBE 

Mitel 

SIL4011B 

t Mitel 

SIL401 1 BE 

Mitel 

MCI 4011 A 

t Motorola 

MCI 401 1C 

Motorola 

MCI 4011 BA 

t Motorola 

MC14011BC 

Motorola 

CD4011AC 

National 

CD4011AM 

t National 

CD4011BC 

National 

CD4011BM 

t National 

MM54COO 

t National 

MM74C00 

National 

jiPD4011 

NEC America 

CD4011B 

tRCA 

CD4011BE 

RCA 

CD4011UB 

tRCA 

CD4011UBE 

RCA 

HBF4011AE 

SGS 

SCL4011B 

tsss 

SCL401 1 BE 

SSS 

SCL4011UB 

tsss 

SCL4011UBE 

SSS 

CM4011 

t Solitron 

CM4011 

Solitron 

TP4011A/B 

Tl 

TP4311A 

Tl 

TC4011 

Toshiba 

TC7400 

Toshiba 

Gates, AND-OR/AND-OR-Invert 


Triple AND OR Bi Phase Pairs 
CD4037B 

(Continued) 


tRCA 


160 


170 


180 


190 


t Military Temperature Range (-55" to 125“C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-CMOS (Cont’d) 


Gates, AND-OR/AND-OR-Invert 

(Cont’d) 


Triple AND OR Bi Phase Pairs (Cont'd.) 

CD4037BE 

RCA 

CM4037A 

t Solitron 

CM4037AE 

Solitron 

Quad AND OR Select Gate 


F4019BC 

Fairchild 

F4019BM 

t Fairchild 

F4519BC 

Fairchild 

F4519BM 

t Fairchild 

SIL4019B 

t Mitel 

SIL4019BE 

Mitel 

MC14519BA 

t Motorola 

MC14519BC 

Motorola 

CD4019BC 

National 

CD4019BM 

t National 

CD4519BC 

National 

CD4519BM 

t National 

HPD4019 

NEC America 

CD4019B 

tRCA 

CD4019BE 

RCA 

HBF4019AE 

SGS 

SCL4019B 

tsss 

SCL4019BE 

sss 

CM4019A 

t Solitron 

CM4019AE 

Solitron 

TP4019A/B 

Tl 

TP4519A/B 

Tl 

TC4019 

Toshiba 

1 Quad AND OR Select Gate, Three State 1 

CD40257B 

tRCA 

CD40257BE 

RCA 

1 Dual 2 Wide 2 Input AND OR Invert Gate 1 

F4085BC 

Fairchild 

F4085BM 

Fairchild 

SIL4085B 

t Mitel 

SIL4085BE 

Mitel 

MC145068A 

t Motorola 

MC14506BC 

Motorola 

CD4085B 

tRCA 

CD4085BE 

RCA 

SCL4085B 

tsss 

1 4 Wide 2 Input Expandable AND OR Invert Gate j 

F4086BC 

Fairchild 

F4086BM 

t Fairchild 

CD4086B 

tRCA 

CD4086BE 

RCA 

SCL4086B 

tsss 

1 Quad 4 2 2 1 Input AND OR Invert Gate | 

| TP4302A 

Tl j 

1 Quad 2 4 4 1 Input AND OR Invert Gate I 

j TP4303A 

Tl « 

Gates, Exclusive OR/NOR 

Quad Exclusive OR Gate 


F4030BG 

Fairchild 

F4030BM 

t Fairchild 

F4070BC 

Fairchild 

F4070BM 

t Fairchild 

h*D54C88 

t Harris 

HD74C86 

Harris 

SIL4030B 

t Mitel 

SIL4030BE 

Mitel 

SIL4070B 

t Mitel 

SIL40708E 

Mitel 

MC14070BA 

t Motorola 

MC14070BC 

Motorola 

(Continued} 



Gates, Exclusive OR/NOR 

(Cont’d) 


Quad Exclusive OR Gate (Cont’d.) 


CD4030AC 

National 

CD4030AM 

t National 

CD4070BC 

National 

CD4070BM 

t National 

CD4507BC 

National 

CD4507BM 

t National 

MM54C86 

t National 

MM74C86 

National 

|iPD4030 

NEC America 

CD4030B 

tRCA 

CD4030BE 

RCA 

CD4070B 

tRCA 

CD4070BE 

RCA 

HBF4030AE 

SGS 

SCL4030B 

tsss 

SCL4030BE 

sss 

SCL4070B 

tsss 

SCL4070BE 

SSS 

CM4030A 

t Solitron 

CM4030AE 

Solitron 

CM4070A 

t Solitron 

CM4070AE 

Solitron 

TP4030A 

Tl 

TP4507A 

Tl 

TC4030 

Toshiba 

Quad Exclusive NOR Gate 


F4077BC 

Fairchild 

F4077BM 

t Fairchild 

F4519BC 

Fairchild 

F4519BM 

t Fairchild 

SIL4077B 

t Mitel 

SIL4077BE 

Mitel 

MC14077BA 

t Motorola 

MC14077BC 

Motorola 

CD4519BC 

National 

CD4519BM 

t National 

CD4077B 

tRCA 

CD4077BE 

RCA 

CM4077A 

t Solitron 

CM4077AE 

Solitron 

SCL4077B 

tsss 

SCL4077BE 

sss 

TP4519A/B 

Tl 

Gates, OR/NOR 

8 Input OR Gate 


SIL4978B 

t Mitel 

SIL4978BE 

Mitel 

Dual 4 Input OR Gate 


F4072BC 

Fairchid 

F4072BM 

t Fairchild 

SIL4072B 

t Mitel 

SIL4072BC 

Mitel 

MC14072BA 

t Motorola 

MC14072BC 

Motorola 

(iPD4072 

NEC America 

CD4072B 

tRCA 

CD4072BE 

RCA 

SCL4072B 

tsss 

SC14072BE 

SSS 

TP4072B 

Tl 

TC4072 

Toshiba 

Triple 3 Input OR Gate 


F4075BC 

Fairchild 

F4075BM 

t Fairchid 

SIL4075B 

t Mitel 

(Continued) 



Gates, OR/NOR (Cont’d) 

Triple 3 Input OR Gate (Cont’d.) 


SIL4075BE 

Mitel 

MC14075BA 

t Motorola 

MC14075BC 

Motorola 

CD4075BC 

National 

CD4075BM 

t National 

fiPD4075 

NEC America 

CD4075B 

tRCA 

CD4075BE 

RCA 

SCL4075B 

tsss 

SCL4075BE 

SSS 

TP4075B 

Tl 

TC4075 

Toshiba 

Quad 2 Input OR Gate 


F4071BC 

Fairchild 

F4071BM 

t Fairchild 

HD54C32 

t Harris 

HD74C32 

Harris 

SIL4071B 

t Mitel 

SIL4071BE 

Mitel 

MC14071A 

t Motorola 

MCI 4071 C 

Motorola 

MCI 4071 BA 

t Motorola 

MC14071BC 

Motorola 

CD4071BC 

National 

CD4071BM 

t National 

MM54C32 

t National 

MM74C32 

National 

9PD4071 

NEC America 

CD4071B 

tRCA 

CD4071BE 

RCA 

SCL4071B 

tsss 

SCL4071BE 

sss 

CM4071A 

t Solitron 

CM4071AE 

Solitron 

TP4071B 

Tl 

TC4071 

Toshiba 

8 Input NOR Gate 


F4078BC 

Fairchild 

F4078BM 

t Fairchild 

SIL4078B 

t Mitel 

SIL4078BE 

Mitel 

MC14078BA 

t Motorola 

MC14078BC 

Motorola 

m PD4078 

NEC America 

CD4078B 

tRCA 

CD4078BE 

RCA 

SCL4078B 

tsss 

SCL4078BE 

sss 

SCL4402B 

tsss 

SCL4402BE 

sss 

CM4078A 

t Solitron 

CM4078AE 

Solitron 

TC4078 

Toshiba 

Dual 3 Input NOR Gate plus Inverter 


SIL4000UB 

t Mitel 

S1L4000UBE 

Mitel 

MC14000A 

t Motorola 

MC14000C 

Motorola 

CD4000C 

National 

CD4000M 

t National 

CD4000B 

tRCA 

CD4000BE 

RCA 

CD4000UB 

tRCA 

CD4000UBE 

RCA 

SCL4000B 

tsss 

SCL40008E 

SSS 

CM4000A 

Solitron 

(Continued) 



t Military Temperature Range (-55* to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted 
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MASTER SELECTION GUIDE 


Line I Function 


Gates, OR/NOR (Cont’d) 


Dual 3 Input NOR Gate plus Inverter (Cont’d.) j 

CM4000AE 

Solitron 

TP4000A 

n 

Dual 4 Input NOR Gate 


F4002BC 

Fairchild 

F4002BM 

t Fairchild 

SIL4002UB 

t Mitel 

SIL4002UBE 

Mitel 

SIL4002B 

t Mitel 

SIL4002BC 

Mitel 

MC14002A 

t Motorola 

MC14002C 

Motorola 

MC14002BA 

t Motorola 

MC14002BC 

Motorola 

CD4002AC 

National 

CD4002AM 

t National 

(iPD4002 

NEC America 

CD4002B 

tRCA 

CD4002BE 

RCA 

CD4002UB 

tRCA 

CD4002UBE 

RCA 

HBF4002AE 

SGS 

SCL4002B 

tsss 

SCL4002BE 

SSS 

CM4002A 

t Solitron 

CM4002AE 

Solitron 

TP4002A 

Tl 

TC4002 

Toshiba 

Dual 4 Input Expandable NOR Gate 


SCL4402B 

tsss 

SCL4402BE 

SSS 

Triple 3 Input NOR Gate 


F4025BC 

Fairchild 

F4025BM 

t Fairchild 

SIL4025UB 

t Mitel 

SIL4025UBE 

Mitel 

SIL4025B 

t Mitel 

SIL4025BE 

Mitel 

MC14025A 

t Motorola 

MC14025C 

Motorola 

MC14025BA 

t Motorola 

MC14025BC 

Motorola 

CD4025AC 

National 

CD4025AM 

t National 

CD4025BC 

National 

CD4025BM 

t National 

(iPD4025 

NEC America 

CD4025B 

tRCA 

CD4025BE 

RCA 

CD4025UB 

tRCA 

CD4025UBE 

RCA 

HBF4025AE 

SGS 

SCL4025B 

SSS 

SCL4025BE 

SSS 

CM4025A 

Solitron 

CM4025AE 

Solitron 

TP4025A 

Tl 

TC4025 

Toshiba 

Quad 2 Input NOR Gate 


F4001BC 

Fairchild 

F4001BM 

t Fairchild 

HD54C02 

t Harris 

HD74C02 

Harris 

SI14Q01UB 

t Mitel 

SIL4001 UBE 

Mitel 

SIL4001 B 

t Mitel 

SIL4001 BE 

Mitel 

MCI 4001 A 

t Motorola 

(Continued) 



Gates, OR/NOR (Cont’d) 

Quad 2 Input NOR Gate (Cont'd.) 


MC14001C 

Motorola 

MCI 4001 BA 

t Motorola 

MCI 4001 BC 

Motorola 

CD4001AC 

National 

CD4001AM 

| National 

CD4001BC 

National 

CD4001BM 

t National 

MM54C02 

t National 

MM74C02 

National 

}iPD4001 

NEC America 

CD4001B 

tRCA 

CD4001 BE 

RCA 

CD4001UB 

tRCA 

CD4001UBE 

RCA 

HBF4001AE 

SGS 

SCL4001B 

tsss 

SCL4001 BE 

SSS 

SCL4001 UBE 

SSS 

CM4001A 

t Solitron 

CM4001AE 

Solitron 

TP4001A/B 

Tl 

TP4301A/UB 

Tl 

TC4001 

Toshiba 

Gates, Miscellaneous 

8 Input Expandable Multifunction Gate 

CD4048BC 

National 

CD4048BM 

t National 

CD4048B 

tRCA 

CD4048BE 

RCA 

SCL4048B 

tsss 

SCL4402B 

tsss 

SCL4402BE 

SSS 

CM4048A 

t Solitron 

CM4048AE 

Solitron 

1 Triple Gate (dual 4 input NAND and 2 input OR/NOR) 1 

MCI 4501 A 

t Motorola 

MCI 4501 C 

Motorola 

jiPD45Q1 

NEC America 

Hex Function Gate 


MC14572A 

t Motorola 

MC14572C 

Motorola 

Dual 5 Input Majority Logic Gate 


MCI 4530BA 

t Motorola 

MC14530BC 

Motorola 

jiPD4530 

NEC America 

Latches 

8 Bit Latch 


MM54C373 

t National 

MM74C373 

National 

1 8 bit Addressable Latch (Serial In, Parallel Out) 

F4724BC 

Fairchild 

F4724BM 

t Fairchild 

MC14099BA 

t Motorola 

MC14099BC 

Motorola 

CD4099BC 

National 

CD4099BM 

t National 

CD4724BC 

National 

CD4724BM 

t National 

fiPD4099 

NEC America 

CD4099B 

tRCA 

CD4099BE 

RCA 


Latches (Cont’d) 

8 bit Addressable Latch, Three State 

MC14598BA 

t Motorola 

MC14598BC 

Motorola 

8 bit Addressable Latch, Bidirectional Data Port (Serial 1 

In/Out and Parallel Out) 


MCI 4599BA 

t Motorola 

MC14599BC 

Motorola 

8 bit Latch, Counter Input, Three State 1 

MC14597BA 

t Motorola 

MC14597BC 

Motorola 

Quad Clocked "D” Latch 


F4042BC 

Fairchild 

F4042BM 

t Fairchild 

SIL4042B 

t Mitel 

SIL4042BE 

Mitel 

MC14042BA 

t Motorola 

MC14042BC 

Motorola 

CD4042BC 

National 

CD4042BM 

t National 

jiPD4042 

NEC America 

CD4042B 

tRCA 

CD4042BE 

RCA 

HBF4042AE 

SGS 

SCL4042B 

tsss 

SCL4042BE 

SSS 

CM4042A 

t Solitron 

CM4042AE 

Solitron 

TP4042A/B 

Tl 

TC4042 

Toshiba 

Quad NAND R/S Latch 


F4044BC 

Fairchild 

F4044BM 

t Fairchild 

SIL4044B 

t Mitel 

SIL4G44BE 

Mitel 

MC14044BA 

t Motorola 

MC14Q44BC 

Motorola 

CD4044AC 

National 

CD4Q44AM 

t National 

ftPD4044 

NEC America 

CD4044A/B 

tRCA 

CD4044A/BE 

RCA 

SCL4044A 

tsss 

SCL4044AE 

SSS 

CM4044A 

t Solitron 

TP4044A/B 

Tl 

TC4044 

Toshiba 

Quad NAND Latch 


TP4376A 

Tl 

Quad NOR R/S Latch 


F4043BC 

Fairchild 

F4043BM 

t Fairchild 

SIL4043B 

t Mitel 

SIL4043BE 

Mitel 

MC14043BA 

t Motorola 

MC14043BC 

Motorola 

CD4043AC 

National 

CD4043AM 

t National 

|iPD4043 

NEC America 

CD4043B 

tRCA 

CD4043BE 

RCA 

SCL4043A 

tsss 

SCL4043AE 

SSS 

CM4043A 

t Solitron 

CM4043AE 

Solitron 

TP4043A/B 

Tl 

TP4078B 

Tl 

TC4043 

Toshiba 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGIT AL-CMOS (Cont’d) 


Function Device Source 


Latches (Cont’d) 


Quad NOR Latch 


TP4377A 

Tl 

Dual 4 bit Latch 


SIL4508B 

t Mitel 

SIL4508BE 

Mitel 

MC14508BA 

t Motorola 

MC14508BC 

Motorola 

fiPD4508 

NEC America 

CD4508B 

fRCA 

CD4508BE 

RCA 

SCL4508B 

t-SSS 

SCL4508BE 

SSS 

CM4508 

Solitron 

TC4508 

Toshiba 

Dual 4 bit Addressable Latch 


F4723BC 

Fairchild 

F4723BM 

t Fairchild 

CD4723BC 

National 

CD4723BM 

National 

Memories 

For additional information see Master Selection Guide 

Memory Sections. 


16 bit FIFO (4x4) 


CD40105B 

tRCA 

CD40105BE 

RCA 

64 bit FIFO (16x4) 


F4703BC 

Fairchild 

F4703BM 

t Fairchild 

64 bit Program Stack (16x4 LIFO) 


F4706BC 

Fairchild 

F4706BM 

f Fairchild 

I 16 bit Multiport Register File (4x4 Read While Write 1 

RAM) 


MC14580BA 

t Motorola 

MC145808C 

Motorola 

CD40108B 

tRCA 

CD401088E 

RCA 

CD40208B 

tRCA 

CD40208BE 

RCA 

1 64 bit CAM (8x8 Content Addressable Memory) 1 

SCM5533 

tsss 

1,024 bit PROM (256x4) 


HM6610 

t Karris 

HM6611 

t Harris (1184) 

HM6612 

t Harris 

1 32 bit RAM (Direct Word Line Addressing) 1 

CD4039A 

tRCA 

CD4039AE 

RCA 

CM4039A 

t Solitron 

CM4039AE 

Solitron 

32 bit RAM (Binary Addressing) 


CD4036A 

tRCA 

CD4036AE 

RCA 

CM4036A 

t Solitron 

CM4036AE 

t Solitron 

64 bit RAM (64x1) 


MCM14505A 

t Motorola 

MCM14505C 

Motorola 

64 bit RAM (16x4) 


F4725BC 

Fairchild 

F4725BM 

t Fairchild 

HD54C89 

t Harris 

HD74C89 

Harris 

(Continued) 



Function Device 

Source 


Memories (Cont’d) 

64 bit RAM (16x4) (Cont’d.) 



MM54C89 

t National 

(1352) 

MM74C89 

National 

(1352) 

SCL5589 

tsss 


1 64 bit RAM (16x4 clocked RAM, three state output 

register) 



F4710BC 

Fairchild 


F4710BM 

t Fairchild 


256 bit RAM (256x1) 



F4720C 

Fairchild 


F4720M 

t Fairchild 


F4720AC 

Fairchild 


F4720AM 

t Fairchild 


HD54C200 

t Harris 


HD74C200 

Harris 


IM6523 

t Intersil 


MCM14537 

t Motorola 


MM54C200 

t National 

(1355) 

MM74C200 

National 

(1355) 

CD4061A 

tRCA 


CD40061 

RCA 


CD40061 A 

tRCA 


SCM5520 

tsss 


TC4061 

Toshiba 


256 bit RAM (64x4) 



MCM 14552 

t Motorola 


MM54C910 

t National 

(1358) 

MM74C910 

National 

(1358) 

SCM5555 

sss 


256 bit RAM (32x8) 



CDP1824 

tRCA 


512 bit RAM (512x1) 



S2222 

AMI 


S2222A 

AMI 


2222 

Nortec 


2222k 

Nortec 


SCM5522 

sss 


768 bit RAM (64x12) 



IM6512 

Intersil 


IM6512M 

t Intersil 


1,024 bit RAM (128x8) 



CDP1823S 

RCA 


MWS5080 

RCA 


1,024 bit RAM (256x4) 



S5101 

AMI 

(1041) 

S5101L ' 

AMI 


F4721BC 

Fairchild 


F4721BM 

Fairchild 


HM6501 

Harris 

(1174) 

HM6551 

Harris 

(1175) 

HM6552 

Harris 


HM6561 

Harris 

(1182) 

HM6562 

Harris 

(1183) 

5101 

Intel 


M5101 

t Intel 


IM6551 

Intersil 


IM6551M 

t Intersil 


IM6561 

Intersil 


iM6561M 

t intersii 


MM54C920 

t National 

(1361) 

MM74C920 

National 

(1361) 

MM54C921 

t National 

(1361) 

MM74C921 

National 

(1361) 

fiPD5101 

NEC Micro 

(1438) 

CDP1822S 

RCA 


MWS5040 

RCA 


(Continued) 




Function Device 

Source 


Memories (Cont’d) 

1,024 bit RAM (256x4) (Cont’d.) 



MWS5540 

RCA 


SCM5501 S 

tsss 


SY5101 

Synertek 


SY5111 

Synertek 


SY5112 

Synertek 


TC5007 

Toshiba 


TC5017 

Toshiba 


1,024 bit RAM (1024x1) 



S6508 

AMI 

(1046) 

SS5C8A 

AMI 

(1846) 

F4736BC 

Fairchild 


F4736BM 

f Fairchild 


HM6508 

Harris 

(1180) 

HM6518 

Harris 

(1181) 

IM6508 

t Intersil 


IM6518 

t Intersil 


SIL1902A 

t Mitel 


SIL1902AE 

Mitel 


MM54C929 

t National 

(1363) 

MM74C929 

National 

(1363) 

MM54C930 

t National 

(1363) 

MM74C930 

National 

(1363) 

CDP1821S 

RCA 


MWS5001 

RCA 


MWS5501 

RCA 


SCM5502S 

tsss 


TC5016 

Toshiba 


TC5006 

Toshiba 


1,024 bit ROM (256x4) 



MCM14524 

t Motorola 


TC5007 

Toshiba 


2,048 bit ROM (256x8) 



F4735BC 

Fairchild 


F4735BM 

t Fairchild 


2,048 bit ROM (512x8) 



CDP1831 

tRCA 


CDP1832 

tRCA 


4,096 bit ROM (1024x8) 



CDP1833 

tRCA 


CDP1834 

tRCA 


12,228 bit ROM{1 024x1 2) 



HM6312 

Harris 


IM6312 

Intersil 


Multiplexers, Digital 

See also Interface Analog Switches 

Quad 2 Input Multiplexer 



F4519BC 

Fairchild 


F4519BM 

t Fairchild 


HD54C157 

t Harris 


HD74C157 

Harris 


MC14519BA 

t Motorola 


MC14519BC 

Motorola 


CD4519BC 

National 


CD4519BM 

t National 


MM54C157 

t National 


MM74C157 

National 


fiPD4519 

NEC America 

TP4519A/B 

Tl 


Dual 4 Channel Digital Multiplexer 



F4539BC 

Fairchild 


F4539BM 

t Fairchild 


MC14539BA 

t Motorola 


MC14539BC 

Motorola 


(Continued) 




t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Multiplexers, Digital (Cont’d) 


Dual 4 Channel Digital Multiplexer (Cont’d.) 

(iPD4539 NEC America 

TC4539 Toshiba 


Multivibrators (Cont’d) 


8 Channel Data Selector 


F4512BC 

Fairchild 

F4512BM 

t Fairchild 

SIL4512B 

t Mitel 

SIL4512BE 

Mitel 

MCI 451 2A 

t Motorola 

MCI 451 2C 

Motorola 

CD4512BC 

National 

CD4512DM 

t National 

fiP04512 

NEC America 

CD4512B 

tRCA 

CD4512BE 

RCA 

SCL4512B 

tsss 

SCL4512BE 

SSS 

TP4512A/B 

n 

TC4512 

Toshiba 

8 Channel Digital Multiplexer 


HD54C151 

t Harris 

HD74C151 

Harris 

MM54C151 

t National 

MM74C151 

National 

Dual 8 Channel Digital Multiplexer 


TP4321A 

Tl 

16 Channel Digital Multiplexer 


MM54C150 

t National 

MM74C150 

National 

TP4320A 

Tl 

16 Channel Digital Multiplexer, Three State ! 

MM72C19 

t National 

MM82C19 

National 

Multivibrators 

Monostable/Astable Multivibrator 


F4047BC 

Fairchild 

F4047BM 

t Fairchild 

CD4047BC 

National 

CD4047BM 

t National 

CD4047B 

tRCA 

CD4047BE 

RCA 

CM4047A 

t Solitron 

CM4047AE 

Solitron 

TC4047 

Toshiba 

Dual Monostable Multivibrator 


F4528BC 

Fairchild 

F4528BM 

f Fairchild 

HD54C221 

t Harris 

HD74C221 

Harris 

SIL4098B 

t Mitel 

SIL4098BE 

Mitel 

SIL4528B 

t Mitel 

SIL4528BE 

Mitel 

MC14528BA 

t Motorola 

MC14528BC 

Motorola 

MC14538BA 

t Motorola 

MC14538BC 

Motorola 

CD4528BC 

National 

CD4528BM 

t National 

MM54C221 

t National 

MM74C221 

National 

fiPD4528 

NEC America 

CD4098B 

tRCA 

CD4098BE 

RCA 

SCL4528B 

tsss 

(Continued) 



Dual Monostable Multivibrator (Cont’d.) 

SCL4528BE 

SSS 

SCL4538 

tsss 

TC4528 

Toshiba 

Oscillators/Dividers 

See also CMOS Counters 

Oscillator/Divider (Programmable Timer) 

MC14541BA 

t Motorola 

MC14541BC 

Motorola 

Oscillator/Divider (Industrial Timer) with-^5, -r-6, -MO, 

and -=-4096 counters 


CD22017 

RCA 

Oscillator/2* Divider (2 5v supplies) 


1CM7209 

Intersil 

Oscillator/2 9 Divider 


5801 

Intel 

5016 

Nortec 

Oscillator/2 11 to 2 1 * Divider, with duty cycle control 

MCI 4451 

Motorola 

Oscillator/2 13 to 2 l! Divider (2 5v supplies) 

UCN-4105 

Sprague 

Oscillator/Divider, Mask Programmable for division by 
10,000 to 98,000 (Standard divides 3.579 MHz TV 

crystal to 60 Hz) 


MM5369 

National 

Oscillator/49,1 52 Divider 


UCN-1403 

Sprague 

UCN-1404 

Sprague 

Oscillator/2 16 Divider/Buffer 


MCI 4450 

Motorola 

HBC4700 

tSGS 

HBF4700 

SGS 

UCN-4112 

Sprague 

UCN-4113 

Sprague 

SCL5411 

SSS 

Oscillator/2 16 Divider with 2” Output (Supply 1 2v ■ 

7038B, 2 5v 7038A) 


ICM7038A 

Intersil 

ICM7038B 

Intersil 

Oscillator/2 16 Divider (also 2“ x 10, Supply 2 5v) 

ICM7027 

Intersil 

Oscillator/2 12 and 2 17 Divider, also 2 17 x 10 (3 5v 

supply) 


ICM7207 

Intersil 

Oscillator/2 13 and 2 17 Divider (2 3v supplies) 

UCN-41 1 1 

Sprague 

Oscillator/2 17 Divider (2.5 6v supplies) 

MM53107 

National 

Oscillator/2 17 Divider 


ICM7038D 

Intersil 

Oscillator/2 11 Divider 


ICM7038E 

Intersil 

Oscillator/2 15 Divider 


ICM7039G 

Intersil 


Oscillators/Dividers (Cont’d) 


t Military Temperature Range (-55° to 125”C) 


Oscillator/2 12 and 2 20 Divider, also 2 20 x1 0 (0.1 and 1 
second output with 5.2 MHz crystal, 5v supply) 
ICM7207A Intersil 


* Typical Values 


Oscillator/2 12 , 2 U , 2 21 , and 2 17 Divider (Also 2 21 x 60, 

2 5v supplies) 

ICM7213 Intersil 

Oscillator/2 21 Divider/Buffer 


CD4045A 

tRCA 

CD4045AE 

RCA 

HBF4045AE 

SGS 

SCL4445B 

tsss 

SCL4445BE 

SSS 

CM4045A 

t Solitron 

CM4045AE 

Solitron 

UCN-41 14 

Sprague 

Oscillator/2 22 Divider (with 1 second and 1 minute 

pulses using 4.19 MHz crystal, 2 5v supplies) 

1 MCI 4452 

Motorola j 

1 Oscillator/2 23 Divider 1 

j SCL5419 

SSS | 

1 Oscillator/2 24 Divider 1 

MCI 4521 BA 

t Motorola 

MCI 4521 BC 

Motorola 

1 Oscillator/2 0 to 2 2 * Divider (Programmable Timer) I 

MC14536BA 

t Motorola 

MC14536BC 

Motorola 

1 Frequency Divider (9 Stage) 1 

SCL5425A 

SSS 

SCL5427A 

SSS 

SCL5437A 

SSS 

1 Divider, divide by 5/6 1 

j RED5/6 

LSI Comp j 

1 Divider, divide by 6 1 

1 06 

LSI Comp | 

1 Divider, divide by 50/60 1 

] RED50/60 

LSI Comp j 

1 Divider, divide by 60 1 

| D60 

LSI Comp j 

1 Divider, divide by 3000/3600 I 

| RED3000/3600 

LSI Comp | 

1 Divider, divide by 3600 j 

| D3600 

LSI Comp | 

Shift Registers 

4 bit Parallel In/Parallel Out Shift Register 

F4035BC 

Fairchild 

F4035BM 

t Fairchild 

SIL4035B 

t Mitel 

SIL4035BE 

Mitel 

MC14035BA 

t Motorola 

MC14035BC 

Motorola 

CD4035BC 

National 

CD4035BM 

t National 

/J.PD4035 

NEC America 

CD4035B 

tRCA 

CD4035BE 

RCA 

HBF4035AE 

SGS 

SCL4035B 

tsss 

SCL4035BE 

SSS 

CM4035A 

t Solitron 

CM4035AE 

Solitron 

TP4035B 

Tl 

TC4035 

Toshiba 

| 4 bit Parallel Shift Register | 

F40195BC 

Fairchild 

F40195BM 

t Fairchild 

HD54C195 

t Harris 

(Continued) 
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1C MASTER 


DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Shift Registers (Cont’d) 

4 bit Parallel Shift Register (Cont’d.) 

HD74C195 

Harris 

MM54C195 

t National 

MM74C195 

National 

4 bit Bidirectional Shift Register 


F40194BC 

Fairchild 

F40194BM 

t Fairchild 

HD54C95 

t Harris 

HD74C95 

Harris 

MC14194BA 

t Motorola 

MC141948C 

Motorola 

MM54C95 

National 

MM74C95 

t National 

|iPD4194 

NEC America 

CD40194B 

tRCA 

CD4019BE 

RCA 

1 4 bit Bidirectional Shift Register. Three State 

CD40104B 

tRCA 

CD40104BE 

RCA 

1 Dual 4 bit Serial In/Parallel Out Shift Register 

F4015BC 

Fairchild 

F4015BM 

t Fairchild 

SIL4015B 

t Mitel 

SIL4015BE 

Mitel 

MC14015BA 

t Motorola 

MC14015BC 

Motorola 

CD4015AC 

National 

CD4015AM 

t National 

|iPD4015 

NEC America 

CD4015B 

tRCA 

CD4015BE 

RCA 

HBF4015AE 

S6S 

SCL4015B 

tsss 

SCL4015BE 

sss 

CM4015A 

t Solitron 

CM4015AE 

Solitron 

TP4015A/B 

Ti 

TC4015 

Toshiba 

I 8 bit Synchronous Parallel In/Serial Out Shift Register 

F4014BC 

Fairchild 

F4014BM 

t Fairchild 

SIL4014B 

t Mitel 

SIL4014BE 

Mitel 

MC14014BA 

t Motorola 

MC14014BC 

Motorola 

CD4014AC 

National 

CD4014AM 

t National 

(iPD4014 

NEC America 

CD4014B 

tRCA 

CD4014BE 

RCA 

HBF4014AE 

SGS 

SCL4014B 

tsss 

SCL4014BE 

sss 

CM4014A 

t Solitron 

CM4014AE 

Solitron 

TP4014A 

TI 

TC4014 

Toshiba 

8 bit (Asynchronous parallel or synchronous serial 

operation) Parallel In/Serial Out Shift Register 

F4021BC 

Fairchild 

F4021BM 

t Fairchild 

SIL4021B 

t Mitel 

SIL4021BE 

Mitel 

MC14021BA 

t Motorola 

MCI 4021 BC 

Motorola 

CD4021AC 

National 

CD4021AM 

t National 


Line 


Function 


Source 


Line 


Function 


Device 


Source 


Line 


(Continued) 


Shift Registers (Cont’d) 


20 


30 


40 


50 


60 


8 bit (Asynchronous parallel or synchronous serial 
operation) Parallel In/Serial Out Shift Register 

(Cont'd.) 


)iPD4021 

NEC America 

CD4021B 

tRCA 

CD4021 BE 

RCA 

SCL4021 B 

tsss 

SCL40218E 

sss 

CM4021A 

t Solitron 

CM4021AE 

Solitron 

TP4021A 

TI 

TC4021 

Toshiba 

8 bit Serial In/Parallel Out Shift Register 

HD54C164 

t Harris 

HD74C164 

Harris 

MM54C164 

t National 

MM74C164 

National 

8 bit Parallel In/Serial Out Shift Register 

HD54C165 

t Harris 

HD74C165 

Harris 

MM54C165 

t National 

MM74C165 

National 

8 bit Bidirectional Parallel/Serial Input/Output Bus 

Register 


F4034BC 

Fairchild 

F4034BM 

t Fairchild 

MC14034BA 

t Motorola 

MC14034BC 

Motorola 

CD4034BC 

National 

CD4034BM 

t National 

|iPD4034 

NEC America 

SCL4034B 

tsss 

SCL4034BE 

SSS 

CM4034A 

t Solitron 

CM4034AE 

Solitron 

CD4034B 

tRCA 

CD4034BE 

RCA 

TC4034 

Toshiba 

8 bit Bus Register, Shift and Store 


MC14094BA 

t Motorola 

MC14094BC 

Motorola 

ftPD4Q94 

NEC America 

CD4094B 

tRCA 

CD4094BE 

RCA 

SCL4094B 

tsss 

SCL4094BE 

SSS 

SCL4494B 

tsss 

18 bit Static Shift Register 


MS612 

RTC 

18 bit Static Shift Register (4, 5, 8, 9, 10, 12, 13, 14, 

16, 17, 18 bits) 


F4006BC 

Fairchild 

F4006BM 

t Fairchild 

MC14006BA 

t Motorola 

MC140068C 

Motorola 

CD4006AC 

National 

CD4006AM 

t National 

m PD4006 

NEC America 

CD4006B 

tRCA 

CD4006BE 

RCA 

SCL4006B 

tsss 

SCL4006BE 

sss 

CM4006A 

t Solitron 

CM4006AE 

Solitron 


30 bit Static Shift Register 

MD4330B t Mitel 

MD4330BE Mitel 


70 


80 


90 


100 


110 


120 


Shift Registers (Cont’d) 


Dual 16 bit Static Shift Register 
HSSR0321 
HSSR0351 

t Hughes 
t Hughes 

32 bit Bidirectional Serial In/Serial Out Shift Register 

CD40100B 

tRCA 

CD40100BE 

RCA 

64 bit Static Shift Register 


F4031BC 

Fairchild 

F4031BM 

t Fairchild 

CD4031BC 

National 

CD4031BM 

t National 

ftPD4517 

NEC America 

CD4031B 

tRCA 

CD4031 BE 

RCA 

Dual 64 bit Static Shift Register 


MC14517BA 

t Motorola 

MC14517BC 

Motorola 

SCL4517B 

SSS 

128 bit Static Shift Register (16 bit increments) 

MC14562BA 

t Motorola 

MC14562BC 

Motorola 

200 bit Dynamic Shift Register 


CD4062A 

tRCA 

CD4062AE 

RCA 

Quad 64 bit Static Shift Register, Separate Clock 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

64 bit Variable Length Shift Register 

F4557BC 

t Fairchild 

F4557BM 

Fairchild 

MC14557BA 

t Motorola 

MC14557BC 

Motorola 

96 bit Variable Length Elastic Shift Register 

MS618 

tRTC 

128 bit Static Shift Register, W/Control Logic 

MS625 

tRTC 

Translators 

Quad Voltage Up Level Translator 

F4104BE 

Fairchild 

F4104BM 

t Fairchild 

Quad Level Shifter (low to high voltage) 

CD40109B 

tRCA 

CD40109BE 

RCA 

Hex TTL Buffer (Inverting) (CMOS To TTL) 

HD54C901 

t Harris 

HD74C901 

Harris 

MM54C901 

t National 

MM74C901 

National 

Hex TTL Buffer (Non Inverting) (CMOS To TTL) 

HD54C902 

t Harris 

HD74C902 

Harris 

MM54C902 

t National 

MM74C902 

National 

Hex PMOS Buffer (inverting) (PMOS To CMOS or 

TTL) 


HD54C903 

t Harris 

HD74C903 

Harris 

MM54C903 

t National 

MM74C903 

National 


130 


Hex PMOS Buffer (Non Inverting) (PMOS To CMOS 
or TTL) 

HD54C904 t Harris 

HD74C904 Harris 

(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Translators (Cont’d) 


Hex PMOS Buffer (Non Inverting) (PMOS To CMOS 

or 1 1 lj (bom a.) 


MM54C904 

t National 

MM74C904 

National 

HNIL/HTL is suitable for translation/input protection. j 

| See HNIL/HTL section 


Miscellaneous 

Microprocessor, 1 bit, Industrial Control Unit 

MC14500B 

Motorola 

Phase Locked Loop 


F4046BC 

Fairchild 

F4046BM 

t Fairchild 

SIL4046B 

t Mitel 

SIL4046BE 

Mitel 

MC14046BA 

t Motorola 

MC14046BC 

Motorola 

CD4046BC 

National 

CD4046BM 

t National 

CD4046B 

tRCA 

CD4046BE 

RCA 

SCL4046A 

tsss 

SCL4046AE 

SSS 

SCL4446 

SSS 

CMOS Transistor Array (See also 4007 Dual 

Complementary Pair and Inverter listed under 

Buffers/Inverters) 


CA3600E 

tRCA 

Hex Contact Bounce Eliminator 


MC14490 

Motorola 

MC14490E 

t Motorola 

8 bit Priority Encoder 


F4532BC 

Fairchild 

F4532BM 

t Fairchild 

MC14532BA 

t Motorola 

MC14532BC 

Motorola 

jiPD4532 

NEC America 

CD4532B 

tRCA 

CD4532BE 

RCA 

TC4532 

Toshiba 

Binary Rate Multiplier 


CD4089BC 

National 

CD4089BM 

t National 

CD4089B 

tRCA 

CD4089BE 

RCA 

BCD Rate Multiplier 


MC14527BA 

t Motorola 

MC14527BC 

Motorola 

CD4527BC 

National 

CD4527BM 

t National 

CD4527B 

tRCA 

CD4527BE 

RCA 

SCL4527B 

tsss 

SCL4527BE 

SSS 

MM74C909 

National 

Bit Rate Generator 


F4702BC 

Fairchild 

F4702BM 

t Fairchild 

HD4702-2 

Harris (1634) 

HD4702-9 

t Harris (1634) 

HD6405-2 

Harris (1634) 

HD6405-9 

t Harris (1634) 

MCI 4411 

Motorola 

Comparator, Linear, Quad 


HD54C909 

t Harris 

(Continued) 



Function Device 

Source 

Miscellaneous (Cont’d) 

Comparator, Linear, Quad (Cont'd.) 

- -—+©746909- 

-Harris - --- 

MM54C909 

t National 

1 Dual Differential Line Driver 

HD88C30 

Harris 

MM78C30 

t National 

MM88C30 

National 

1 Quad Single Ended Line Driver 

HD88C29 

Harris 

MM78C29 

t National 

MM88C29 

National 

1 Dual Line Receiver 

MM78C20 

t National 

MM88C20 

National 

1 Successive Approximation Register 

HD54C905 

t Harris 

HD74C905 

Harris 

MC14559BA 

t Motorola 

MC14559BC 

Motorola 

MM54C905 

t National 

MM74C905 

National 

I Successive Approximation Register, Cascadable 

MC14549BA 

t Motorola 

MC14549BC 

Motorola 

1 Digital Logic (for 3 1 /2 digit A/D Systems) 

MC14435 

Motorola 

MC14435E 

t Motorola 

1 Phase Comparator and Programmable Counters 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

1 Synthesizer (Programmable Divider) 

j CRC81Q0 

Rockwell I 

Synthesizers, see Linear Phase Locked Loop Circuits 

9 bit Parity Generator and Checker 


CD40101B 

tRCA 

CD40101 BE 

RCA 

1 12 bit Parity Tree 

F4531BC 

Fairchild 

F4531BM 

t Fairchild 

MCI 4531 BA 

t Motorola 

MC14531BC 

Motorola 

SCL4531B 

SSS 

TP4531A 

Tl 

1 Dual Schmitt Trigger 

F4583BC 

Fairchild 

F4583BM 

t Fairchild 

MC14583BA 

t Motorola 

MC14583BC 

Motorola 

TC4583 

Toshiba 

I Hex Schmitt Trigger 

F40014BC 

Fairchild 

F40014AM 

t Fairchild 

HD54C14 

t Harris 

HD74C14 

Harris 

HD54C914 

t Harris 

HD74C914 

Harris 

MC14584BA 

t Motorola 

MC14584BC 

Motorola 

CD40106BC 

National 

CD40106BM 

t National 

CD4584BC 

National 

CD4584BM 

t National 

MM54C14 

t National 

MM74C14 

National 

| (Continued) 


Miscellaneous (Cont’d) 


Hex Schmitt Trigger (Cont'd.) 


- MM54C914 

t National • 

MM74C914 

National 

fiPD4584 

NEC America 

CD40106B 

tRCA 

CD401068E 

RCA 

SCL4584B 

SSS 

TP4304A 

Tl 

Quad 2 Input NAND Schmitt Trigger 


F4093BC 

f Fairchild 

F4093BM 

Fairchild 

MC14093BA 

t Motorola 

MC14093BC 

Motorola 

CD4093BC 

National 

CD4093BM 

t National 

/iPD4093 

NEC America 

CD4093B 

tRCA 

CD4093BE 

RCA 

SCL4093B 

tsss 

SCL4093BE 

SSS 

Binary to Phone Pulse Converter 


MCI 4408 

Motorola 

MCI 4409 

Motorola 

Modem (0 600 bps) 


MCI 441 2 

Motorola 

Remote Control Transmitter (see also Linear 

Consumer Circuits, TV Remote Control) 

MCI 4422 

Motorola 

Tone Encoder (4x4 Input, 2 Outputs) 


MCI 4410 

Motorola 

2 of 8 Keyboard to Binary Encoder 


MCI 441 9 

Motorola 

Programmable Timer 


MC14536BA 

t Motorola 

MC14536BC 

Motorola 

MCI 4541 BA 

t Motorola 

MCI 4541 BC 

Motorola 

DN 


MD4301A 

Mitel 

Quad Precision Timer/Driver (Inputs cause outputs to 

switch state for 100 clock pulses) 


MCI 441 5 

Motorola 

MCI 441 5E 

t Motorola 

Standardized CMOS Array, to build custom circuits by 

changing final metalization 


MASTERMOS 

IMI 

MonochipM 

Interdesign 

ML200 

Master Logic 

Low voltage CMOS devices (Counters, Display 

Drivers, Counter Timers) not usually mixed with 5 20v 

CMOS logic are listed under Digital Special or CMOS 

I Oscillators/Dividers 



t Military Temperature Range (-55° to 125’C) 


* Typical Values 
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DIGITAL 


DIGITAL-ECL 


Function Device 


ECL-IOOOO Series 


Arithmetic Functions 


The ECL 10000, 95000, 100K and III Other Series are 
presented as separate groups In that sequence. 

Dual High Speed Adder/Subtractor 


FI 0580 

t Fairchild 

HD10180 

Hitachi 

MC10180 

Motorola 

MCI 0580 

t Motorola 

jiPBIOISO 

NEC America 

SP10180 

Plessey 

10180 

Signetics 

2 bit Arithmetic Logic Unit/Function Generator | 

MC10182 

Motorola ] 

4 bit Arithmetic Logic Unit/Function Generator I 

FI 01 81 

Fairchild 

FI 0581 

t Fairchild 

HD10181 

Hitachi 

MC10181 

Motorola 

MCI 0581 

t Motorola 

HPB10181 

NEC America 

SP10181 

Plessey 

10181 

Signetics 

4 bit ALU Slice (Microprocessor) 


MCI 0800 

Motorola 

2 bit Multiplier, High Speed 


MCI 0287 

Motorola 

4x2 bit Multiplier 


MC10183 

Motorola 

Look ahead Carry Circuit 


FI 01 79 

Fairchild 

FI 0579 

t Fairchild 

HD10179 

Hitachi 

MC10179 

Motorola 

MCI 0579 

t Motorola 

SP10179 

Plessey 

10179 

Signetics 

5 bit Comparator 


FI 01 66 

Fairchild 

FI 0566 

t Fairchild 

MC10166 

Motorola 

Buffers 

Hex Buffer 


10188 

Signetics 

Hex Inverter 


10189 

Signetics 

Hex Inverter/Buffer 


MC10195 

Motorola 

Counters, Binary j 

4 bit Binary Counter 


F10016C 

Fairchild 

F10016M 

t Fairchild 

MC10178 

Motorola 

SP10178 

Plessey 

4 bit Universal Binary Counter 


F10136 

Fairchild 

FI 0536 

f Fairchild 

HD10136 

Hitachi 

MCI 01 36 

Motorola 

MC10536 

t Motorola 

|iP810136 

NEC America 

SP10136 

Plessey 

(Cont'd.) SP10536 



L-i'I 


Function Device 

Source 

Counters, Binary (Cont’d) 

4 bit Universal Binary Counter (Cont'd.) 

} 10136 

Signetics 

Counters, Decade 

Bi Quinary Counter 


MCI 01 38 

Motorola 

SP10138 

Plessey 

Decade Counter 


FI 0010C 

Fairchild 

F10Q10M 

t Farchiid 

Universal Decade Counter 


FI 01 37 

Fairchild 

MCI 01 37 

Motorola 

MCI 0537 

t Motorola 

SP10137 

Plessey 

SP10537 

t Plessey 

10137 

Signetics 

Decoders 

Binary to 1 8 Decoder (High) 


F10162 

Fairchild 

FI 0562 

t Fairchild 

HD10162 

Hitachi 

MCI 01 62 

Motorola 

MCI 0562 

t Motorola 

jiPB10162 

NEC America 

SP10162 

Plessey 

10162 

Signebcs 

Binary to 1 8 Decoder (Low) 


FI 01 61 

Fairchild 

FI 0561 

t Fairchild 

HD10161 

Hitachi 

MCI 01 61 

Motorola 

MCI 0561 

t Motorola 

)iPB10161 

NEC America 

SP10161 

Plessey 

10161 

Signetics 

Dual Binary to 1 4 Decoder (High) 


FI 01 72 

Fairchild 

F10572 

t Fairchild 

MCI 01 72 

Motorola 

MCI 0572 

t Motorola 

SP10172 

Plessey 

10172 

Signetics 

Dual Binary to 1 4 Decoder (Low) 


FI 01 71 

Fairchild 

FI 0571 

t Fairchild 

MCI 01 71 

Motorola 

MC10571 

t Motorola 

SP10171 

Plessey 

10171 

Signetics 

Drivers 

Dual TTL/MST Bus Driver 


MCI 01 28 

Motorola 

SP10128 

Plessey 

Triple 4 3 3 Input Bus Driver 


F10123 

Fairchild 

FI 0523 

t Fairchild 

MCI 01 23 

Motorola 

SP10123 

Plessey 

10123 

Signetics 


line I Function 


Drivers (Cont’d) 


Quad Bus Driver 


FI 01 92 

Fairchid 

10192 

Signetics 

Flip-Flops 


Dual "D" Master Slave Flip Flop 


FI 01 31 

Fairchild 

FI 0231 

Fairchild 

FI 0531 

t Fairchild 

FI 0631 

t Fairchild 

HD10131 

Hitachi 

MCI 01 31 

Motorola 

MCI 0231 

Motorola 

MC10531 

t Motorola 

MC10631 

t Motorola 

jiPB10131 

NEC America 

SP10131 

Plessey 

SP10231 

Plessey 

SP10531 

t Plessey 

10131 

Signetics 

10231 

Signetics 


Hex “D” Master Slave Flip Flop 

FI 01 76 Fairchild 

FI 0576 t Fairchild 

MCI 01 76 Motorola 

MCI 0576 t Motorola 

jiP 810176 NEC America 

SP10176 Plessey 

10176 Signebcs 

Hex "D'' Master Slave Flip Flop (With Common Reset) 
F10186 Fairchild 

FI 0586 f Fairchild 

MCI 01 86 Motorola 

Dual “J &K” Master Slave Flip Flop 

FI 01 35 Fairchild 

FI 0535 t Fairchild 

MC10135 Motorola 

MCI 0535 t Motorola 

fiPB!0t35 NEC America 

SP10135 Plessey 

SP10535 t Plessey 

10135 Signetics 


Gates, AND/NAND 

Hex AND Gate 


MCI 01 97 

Motorola 

Dual 4 Input AND/NAND Gate 


10108 

Signetics 


Quad 2 Input Gate (3 AND, 1 AND/NAND) 


FI 01 04 

Fairchild 

F 10504 

t Fairchild 

HD10104 

Hitachi 

MCI 01 04 

Motorola 

MCI 0504 

t Motorola 

SP10104 

Plessey 

SP10504 

t Plessey 

10104 

Signetics 


Gates, Exclusive OR/NOR 


Quad Exclusive OR Gate 
F10113 
FI 051 3 
MC10113 
SP10113 
10113 


Fairchild 
f Fairchild 
Motorola 
Plessey 
Signetics 


t Military Temperature Range (-55" to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGIT AL-ECL (Cont’d) 


Function 


Source 


Function 


Device 


Source 


Line 


Function 


Device 


Source 


Gates, Exclusive OR/NOR 
(Cont’d) 


Triple 2 Input Exclusive OR/NOR Gate 

FI 01 07 

Fairchild 

FI 0507 

t Fairchild 

HD10107 

Hitachi 

MCI 01 07 

Motorola 

MCI 0507 

t Motorola 

jiPB10107 

NEC America 

SP10107 

Plessey 

SP10507 

t Plessey 

10107 

Signetics 

Gates, OR/NOR 

Dual 3 Input 3 Output OR Gate (Line Driver) 

FI 01 10 

Fairchild 

FI 0210 

Fairchild 

FI 0510 

t Fairchild 

F10610 

t Fairchild 

HD10110 

Hitachi 

MCI 01 10 

Motorola 

MCI 0210 

Motorola 

jiPBIOIIO 

NEC America 

SP10110 

Plessey 

SP10210 

Plessey 

■ 10110 

Signetics 

Dual 3 Input 3 Output NOR Gate (Line Driver) 

FI 01 1 1 

Fairchild 

FI 0211 

Fairchild 

FI 0511 

t Fairchild 

FI 0611 

t Fairchild 

HD10111 

Hitachi 

MCI 01 11 

Motorola 

DM10111 

National 

jiPBIO1 11 

NEC America 

SP10111 

Plessey 

SP10211 

Plessey 

10111 

Signetics 

10211 

Signetics 

Triple 4 3 3 Input NOR Gate 


FI 01 06 

Fairchild 

FI 0506 

t Fairchild 

HD10106 

Hitachi 

MC10106 

. Motorola 

MCI 0506 

t Motorola 

DM10106 

National 

(iPB101Q6 

NEC America 

SP10106 

Plessey 

SP10506 

t Plessey 

10106 

Signetics 

Quad 3 Input NOR Gate (One Input Common) 

F10100 

Faircfxid 

MC10100 

Motorola 

jiPBIOIOO 

NEC America 

SP10100 

Plessey 

10100 

Signetics 

Dual 3 Input 3 Output (1 OR, 2 NOR) Gate (Line 

Driver) 


FI 0212 

Fairchild 

FI 061 2 

t Fairchild 

MCI 02 12 

Motorola 

DM10112 

National 

SP10112 

Plessey 

SP10212 

Plessey 

10112 

Signetics 

Dual 4 5 Input OR/NOR Gate 


FI 01 09 

Fairchild 

FI 0509 

t Fairchild 

HD10109 

Hitachi 


(Continued) 


Gates, OR/NOR (Cont’d) 


20 


30 


40 


50 


60 


Dual 4 5 Input OR/NOR Gate (Confd.) 

MCI 01 09 

Motorola 

MCI 0509 

t Motorola 

DM10109 

National 

tiP810109 

NEC America 

SP10109 

Plessey 

10109 

Signetics 

Triple 2 3 2 Input OR/NOR Gate 


F10105 

Fairchild 

FI 0505 

t Fairchild 

HD10105 

Hitachi 

MCI 01 05 

Motorola 

MC10505 

t Motorola 

DM10105 

National 

HPB10105 

NEC America 

SP10105 

Plessey 

SP10505 

t Plessey 

10105 

Signetics 

Quad 2 Input OR/NOR Gate (One Input Common) 

FI 01 01 

Fairchild 

F10501 

t Fairchild 

HD10101 

Hitachi 

MCI 01 01 

Motorola 

MCI 0501 

t Motorola 

(iPBIOIOI 

NEC America 

SP10101 

Plessey 

SP10501 

t Plessey 

10101 

Signetics 

Quad 2 Input Gate (3 OR, 1 OR/NOR) 

F10103 

Fairchild 

FI 0503 

f Fairchild 

MCI 0103 

Motorola 

jiPB10103 

NEC America 

SP10103 

Plessey 

10103 

Signetics 

Quad 2 Input Gate (3 NOR, 1 OR/NOR) 

FI 01 02 

Fairchild 

FI 0502 

t Fairchild 

HD10102 

Hitachi 

MCI 0102 

Motorola 

MCI 0502 

t Motorola 

HP81Q105 

NEC America 

SP10102 

Plessey 

SP10502 

t Plessey 

10102 

Signetics 

Gates, OR-AND/OR-AND-Invert 

4 Wide 4 3 3 3 Input OR AND Gate 


F10119 

Fairchild 

F10519 

t Fairchild 

HD10119 

Hitachi 

MCI 01 19 

Motorola 

MCI 051 9 

t Motorola 

DM10119 

National 

SP1Q119 

Plessey 

SP10519 

t Plessey 

10119 

Signetics 

Dual 2 Wide 3 Input OR AND Gate 


F10118 

Fairchild 

FI 051 8 

t Fairchild 

HD10118 

Hitachi 

MC10118 

Motorola 

MCI 051 8 

t Motorola 

DM10118 

National 

jiPBIOIIB 

NEC America 

SP10118 

Plessey 


(Continued) 


Gates, OR-AND/OR-AND-Invert 
(Cont’d) 


70 


80 


90 


100 


110 


120 


Dual 2 Wide 3 Input OR AND Gate 
SP10518 

(Cont’d.) 
t Plessey 

10118 

Signetics 

4 Wide 3 Input OR AND/OR AND Invert Gate 

F10121 

Fairchdd 

FI 0521 

t Fairchild 

HD10121 

Hitachi 

MC10121 

Motorola 

MCI 0521 

t Motorola 

DM10121 

National 

SP10121 

Plessey 

SP10521 

t Plessey 

10121 

Signetics 

Dual 2 Wide 2 3 Input OR AND/OR 

AND Invert Gate 

F10117 

Fairchild 

F10517 

t Fairchild 

HD10117 

Hitachi 

MCI 01 17 

Motorola 

MCI 051 7 

t Motorola 

DM10117 

National 

fiPB10117 

NEC America 

SP10117 

Plessey 

SP10517 

t Plessey 

10117 

Signetics 

Latches 

Dual “D” Clocked Latch 


FI 01 30 

Fairchild 

FI 0530 

t FairchBd 

HD10130 

Hitachi 

MCI 01 30 

Motorola 

MCI 0530 

t Motorola 

SP10130 

Plessey 

10130 

Signetics 

Quad “D" Latch, Gated Output; Active High Enable 

FI 01 33 

Fairchild 

FI 0533 

t Fairchild 

HD10133 

Hitachi 

MCI 01 33 

Motorola 

MCI 0533 

t Motorola 

fiP810133 

NEC America 

SP10133 

Plessey 

SP10533 

t Plessey 

10133 

Signetics 

Quad "D” Latch, Gated Output; Active Low Enable 

FI 01 53 

Fairchild 

FI 0553 

t Fairchild 

MCI 01 53 

Motorola 

Quad Latch, Common Clock, Separate Output Enable 

FI 01 68 

Fairchild 

F10568 

t Fairchild 

MCI 01 68 

Motorola 

Quint Latch 


F10175 

Fairchild 

FI 0575 

t Fairchild 

HD10175 

Hitachi 

MCI 01 75 

Motorola 

MC10575 

t Motorola 

/iPB10175 

NEC America 

SP10175 

Plessey 

10175 

Signetics 

Dual 2 to 1 Multiplexer Latch, Common Reset 

FI 01 32 

Fairchild 

F10532 

t Fairchild 

HD10132 

Hitachi 


(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-ECL (Cont’d) 


Latches (Cont’d) 


Dual 2 to 1 Multiplexer Latch, Common Reset 

(Cont’d.) 


MC10132 

Motorola 

10132 

Signetics 

Dual 2 to 1 Multiplexer Latch 


FI 01 34 

Fairchild 

FI 0534 

t Fairchild 

HD10134 

Hitachi 

MCI 01 34 

Motorola 

SRI 01 34 

Plessey 

10134 

Signetics 

i|i i 

Quad 2 Input Multiplexer Latch 


FI 01 73 

Fairchild 

FI 0573 

t Fairchild 

MCI 01 73 

Motorola 

10173 

Signetics 

SP10173 

Plessey 

Memories 

For additional information, see Master Selection Guide 

1 Memory sections 


1 CAM (16 bit Content Addressable Memory) 1 

10155 

Signetics 

RAM (8x2) Simultaneous Read Write 


MCM10143 

Motorola 

RAM (16x1) 


HM2101 

Hitachi 

RAM (16x4) 


F10145AC 

Fairchild 

HD10145 

Hitachi 

MCM10145 

Motorola 

SP10145 

Plessey 

10145 

Signetics 

RAM (64x1) 


pP810142 

NEC America 

SP10142 

Plessey 

10142 

Sigietics 

SN10142 

Tl 

RAM (64x1) 50 Ohm Drive 


HD10148 

Hitachi 

|iPB10148 

NEC America 

SP10148 

Plessey 

10148 

Signetics 

SN10148 

Tl 

RAM (64x1) 90 Ohm Drive 


SP10140 

Plessey 

10140 

Signetics 

SN10140 

Tl 

RAM (64x1) Read while Write 


10151 

Signetics 

RAM (128x1) 


F10405C 

Fairchild 

MB7047 

Fujitsu 

MCM10147 

Motorola 

SN10147 

Tl 

RAM (256x1) 


F10410C 

Fairchild 

F10411C 

Fairchild 

MBM10410 

Fujitsu 

MB7042 

Fujitsu 

HM2104 

Hitachi 

HM2105 

Hitachi 

MCM10144 

Motorola 

MCM10152 

Motorola 

(Continued) 



Memories (Cont’d) 

RAM (256x1) (Cont’d.) 


ftPBl0144 

NEC America 

SP10144 

Plessey 

10144 

Signetics 

RC10144 

Raytheon 

RI10144 

Raytheon 

SN10144 

Tl 

RAM (1024x1) 


F10415 

Fairchild (1128) 

F10415A 

Fairchild (1128) 

F100415A 

Fairchfld (1128) 

MCM10146 

Motorola 

MCM10415A 

Motorola 

MBM10415 

Fujitsu 

MBM10415A 

Fujitsu 

PROM (32x8) 


MCM10139 

Motorola 

10139 

Signetics 

PROM (256x4) 


FI 041 6 

Fairchild 

MCM10149 

Motorola 

GXB10149 

Siemens 

10149 

Signetics 

Multivibrators 

Monostable Multivibrator 


MC10198 

Motorola 

Multiplexers 

8 to 1 Multiplexer 


F10164 

Fairchild 

FI 0564 

t Fairchild 

HD10164 

Hitachi 

MCI 01 64 

Motorola 

MCI 0564 

t Motorola 

fiP810164 

NEC America 

SP10164 

Plessey 

10164 

Signetics 

SN10164 

Tl 

Dual 4 to 1 Multiplexer 


FI 01 74 

Fairchild 

FI 0574 

t Fairchild 

HD10174 

Hitachi 

MCl0i74 

Motorola 

m PB10174 

NEC America 

SP10174 

Plessey 

10174 

Signetics 

SN10174 

Tl 

MCI 0574 

t Motorola 

1 Quad 2 to 1 Multiplexer (Non Inverting) 

F10158 

Fairchild 

FI 0558 

t Fairchild 

MCI 01 58 

Motorola 

fiPB10158 

NEC America 

10158 

Signetics 

I Quad 2 to 1 Multiplexer (inverting With Enable) 

FI 01 59 

Fairchild 1 

FI 0559 

t Fairchild 

MC10159 

Motorola i 

10159 

Signetics j 

Shift Registers 

4 bit Shift Register 


F10000C 

Fairchild 

(Continued) 



Shift Registers (Cont’d) 

4 bit Shift Register (Cont’d.) 


F10000M 

f Fairchild 

4 bit Universal Shift Register 


FI 01 41 

Fairchild 

FI 0541 

t Fairchild 

MC10141 

Motorola 

MC10541 

t Motorola 

SP10141 

Plessey 

10141 

Signetics 

Transistors 

Dual ECL to MOS/TTL Translator 


MC75358 

Motorola 

MC75368 

Motorola 

Triple ECL to NMOS Translator 


MC10177 

Motorola 

FI 01 77 

Fairchild 

Hex ECL to MST Translator 


MC10191 

Motorola 

10191 

Signetics 

1 Quad ECL to TTL Translator (Differential Input) ! 

FI 01 25 

Fairchild 

FI 0525 

f Fairchild 

HD10125 

Hitachi 

MCI 01 25 

Motorola 

MCI 0525 

t Motorola 

jiPB10125 

NEC America 

SP10125 

Plessey 

SP10525 

t Plessey 

10125 

Signetics 

I Quad Differential Receiver/MST to ECL Translator 1 

MC10190 

Motorola 

10190 

Signetics 

j Quad TTL to ECL OR/NOR Translator l 

FI 01 24 

Fairchtid 

FI 0524 

t Fairchild 

HD10124 

Hitachi 

MCI 01 24 

Motorola 

MC10524 

t Motorola 

DM10124 

National 

MP810124 

NEC America 

SP10124 

Plessey 

SP10524 

t Plessey 

10i24 

Signetics 

Miscellaneous 

Triple Differential Line Receiver 


F10114 

Fairchild 

F10116 

Fairchild 

F10514 

t Fairchild 

F10516 

t Fairchild 

HD10116 

Hitachi 

MCI 01 14 

Motorola 

MCI 01 16 

Motorola 

MC10216 

Motorola 

MCI 051 4 

t Motorola 

MCI 051 6 

t Motorola 

MCI 061 6 

t Motorola 

DM10116 

National 

SP10114 

Plessey 

SP10116 

Plessey 

SP10216 

Plessey 

SP10514 

t Plessey 

SP10516 

t Plessey 

10114 

Signetics 

(Continued) 



t Military Temperature Range (-55" to 125"C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-ECL (Cont’d) 


Function Device Source 


Miscellaneous (Cont’d) 


Triple Differential Line Receiver (Cont’d.) 

10116 

Signetics 

10216 

Signetics 

Quad Differential Line Receiver 


F10115 

Fairchild 

FI 051 5 

t Fairchild 

MC10115 

Motorola 

MCI 051 5 

t Motorola 

DM10115 

National 

HPB10115 

NEC America 

SP10115 

Plessey 

SP10515 

t Plessey 

10115 

Signetics 

Quad Bus Receiver 


MC10129 

Motorola 

SP10129 

Plessey 

10129 

Signetics 

Dual Simultaneous Bus Transceiver 


MC10194 

Motorola 

8 Input Priority Encoder 


FI 01 65 

Fairchild 

FI 0565 

t Fairchild 

HD10165 

Hitachi 

MCI 01 65 

Motorola 

SP10165 

Plessey 

10165 

Signetics 

9 bit Parity Circuit (2 Carry Inputs) 


FI 01 70 

Fairchild 

FI 0570 

t Fairchild 

MC10170 

Motorola 

(iPB10170 

NEC America 

10170 

Signetics 

12 bit Parity Generator/Checker 


F10160 

Fairchild 

FI 0560 

t Fairchild 

HD10160 

Hitachi 

MCI 01 60 

Motorola 

MCI 0560 

t Motorola 

,iPB10160 

NEC America 

SP10160 

Plessey 

10160 

Signetics 

Error Detection/Correction Circuit 


MCI 01 63 

Motorola 

MCI 01 93 

Motorola 

Active Terminator 


F10014C 

Fairchild 

F10014M 

t Fairchild 

ECL-95000 Series 



Counters 

Binary Counter 


F95016 

Fairchild 

Decade Counter 


F95010 

Fairchild 

Flip-Flops 

“J K” Flip Flop 


F95029 

Fairchild 


Line I Function Device Source 


Gates, Exclusive OR/NOR 

Triple 2 Input Exclusive OR/NOR Gate 

F95107 Fairchild 

Gates, OR/NOR 

Dual 3 Input 3 Output OR Gate (Line Driver) 
F95110 Fairchild 

Dual 3 Input 3 Output NOR Gate (Line Driver) 
F95111 Fairchild 

1 0 T riple 4 3 3 Input NOR Gate 

F95106 Fairchild 

Quad 2 Input NOR (with Enable) 

F95004 Fairchild 

Dual 4 5 Input OR/NOR Gate 

F95109 Fairchild 

Dual 4 Input OR/NOR Gate (with Enable) 

F95002 Fairchild 

Triple 2 3 2 Input OR/NOR Gate 

F95105 Fairchild 


Triple 2 Input OR/NOR Gate (with Enable) 
F95003 Fairchild 


Quad 2 Input Gate (3 OR, 1 OR/NOR) 

F95103 Fairchild 


Quad 2 Input Gate (3 NOR, 1 OR/NOR) 

F95102 Fairchild 


Quad 2 Input OR/NOR Gate (One Input Common) 
F95101 Fairchild 


Latches 


Dual “D" Clocked Latch 

F95130 Fairchild 


Shift Registers 

4 bit Shift Register 

F95000 Fairchild 

40 Translators 

Quad TTL to ECL OR/NOR Translator 

F95124 Fairchild 

Miscellaneous 

Triple Differential Line Receiver 

F95116 Fairchild 

Quad Differential Line Receiver 

F95115 Fairchild 

ECL-IOOK Series 


Line | Function Device 


Counters 


Arithmetic Functions 

50 6 bit Adder 

FI 0080 Fairchild 

4 bit Binary/Decade Arithmetic Logic Unit 

FI 001 81 Fairchild 

Look Ahead Carry Circuit 

FI 001 79 Fairchild 


Multipurpose Counting Register 

FI 001 36 Fairchild 

Decoders 

Universal Decoder 

FI 001 70 

Fairchild 

| Drivers 

Quad Driver 

F100112 

Fairchild 

Hex Bus Driver 

FI 001 23 

Fairchild 

Flip-Flops 

Triple D Type 

F100131 

Fairchild 

Hex D Type 

FI 001 51 

Fairchild 

Gates, AND-OR-Invert 

Triple AND OR Invert Gate 

F100117 

Fairchild 

5 Wide AND OR Invert Gate 

FI 001 1 8 

Fairchild 

Gates, Exclusive OR/NOR 

Quintuple Exclusive OR/NOR Gate 
FI 001 07 

Fairchild 

Gates, OR/NOR 

Triple 5 Input OR/NOR Gate 

F100101 

Fairchild 

Quintuple 2 Input OR/NOR Gate 

FI 001 02 

Fairchild 

Latches 

Triple D Latch 

FI 001 30 

Fairchild 

Hex D Latch 

FI 001 50 

Fairchild 

Memories 

CAM (4x4) 

100142 

Fairchild 

RAM (16x4 Register File) 

FI 001 45 

Fairchild 

RAM (1024x1) 

F100415 

Fairchild (1128) 

Multiplexers 

Dual 8 Input Multiplexer 

FI 001 63 

Fairchild 

16 Input Multiplexer 

FI 001 64 

Fairchild 


Dual “D” Master Slave Flip Flop 

F95231 Fairchild 


t Military Temperature Range (-55° to 125”C) 


9 bit Comparator 


FI 001 66 Fairchild 


* Typical Values 


Triple 4 Input Multiplexer 
FI 001 71 
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1C MASTER 


DIGITAL-ECL (Cont’d) 


Function Device 

Source 

line 

Function Device 

Source 

line 

Function Device 

Source 

Line 

Multiplexers (Cont’d) 


Flip-Flops (Cont’d) 


Miscellaneous (Cont’d) 


Quad 2 Input Multiplexer with Latch 


Dual, Clocked “R S" Flip Flop 



Quad Line Receiver 



FI 001 55 

Fairchild 


MCI 666 

Motorola 


MCI 692 

Motorola 





fiPB604B 

NEC America 

50 

SP1692B 

Plessey 

100 

Shift Registers 



SP1666 

, Plessey 


Voltage Controlled Oscillator 






SP1667B 

Plessey 


MCI 648 

t Motorola 


8 bit Universal Shift Register 






SP1648B 

Plessey 


FI 001 41 

Fairchild 


Gates, Exclusive OR/NOR 





8 bit Shift Matrix 









FI 001 58 

Fairchild 


Triple 2 Input Exclusive OR Gate 








MCI 672 

Motorola 





Mask Merge 



|iPB607B 

NEC America 





FI 001 94 

Fairchild 


SP1672B 

Plessey 








SP1673B 

Plessey 





Miscellaneous 



Triple 2 Input Exclusive NOR Gate 





Quintuple Line Receiver 



MC1674 

Motorola 





FI 001 14 

Fairchild 


SP1674B 

Plessey 

60 







SP1675B 

Plessey 





Quintuple Transceiver 


10 







FI 001 94 

Fairchild 


Gates, OR/NOR 






Dual 9 bit Parity Generator/Checker 


Quad 2 Input OR Gate 



' 






MCI 664 

Motorola 





Universal Priority Encoder 



jiPB603B 

NEC America 





FI 00165 

Fairchild 


SP1664B 

Plessey 





Gate Array (Customized in final metalizations) 


SP1665B 

Plessey 





ECL-Array 

Fairchild 


Quad 2 Input NOR Gate 









MCI 662 

Motorola 





ECL-III and Other Series 


jiPB602B 

NEC America 








SP1662B 

Plessey 

70 




Counters 



SP1663B 

Plessey 








Dual 4 Input OR/NOR Gate 






Binary Counter 



MC1660 

Motorola 





MCI 654 

Motorola 


fiPBeOlB 

NEC America 





Divide by 4 Counter (1 GHz) 


20 

jiPB631B 

NEC America 





11C05C 

Fairchild 


SP16F60 

Plessey 





11C05M 

Fairchild 


SP1660B 

Plessey 





MCI 699 

Motorola 


SP1661B 

Plessey 








Dual 4 5 Input OR/NOR Gate 






Divide by 4 Prescaier (1 GHz) 



11C01C 

Fairchild 

80 




Muioy/ 



MCI 688 

Motorola 





MCI 699 

Motorola 








Bi Quinary Counter 



Latches 






MCI 678 

Motorola 











Dual Clocked Latch 






| Divide by 5/6 Prescaler, 650 MHz 


MC1668 

Motorola 





11C91C 

Fairchild 

30 

fiPB605B 

NEC America 





11C91M 

t Fairchild 


SP1668 

Plessey 





1 Divide by 10/11 Prescaler, 650 MHz 


SP1669 

Plessey 





11C90C 

Fairchild 








11C90M 

t Fairchild 


Multivibrators 

> 





Divide by 248/256 Prescaler, 950 MHz 


Voltage Controlled Multivibrator 






11C83 

Fairchild 


11C58C 

Fairchild 








MCI 658 

Motorola 





Flip-Flops 



SP1658 

Plessey 

90 




Master Slave “D" Flip Flop 



Shift Registers 






11C70C 

Fairchild 








MCI 670 

Motorola 


4 bit Shift Register 






ftPB6066 

NEC America 

40 

MCI 694 

Motorola 





uPB6318 

NEC America 








SP1670B 

Plessey 


. Miscellaneous 






SP1671B 

Plessey 


Dual Analog/Digital Comparator 






Master Slave “D” Flip Flop (UHF Prescaler) 


MCI 650 

Motorola 





11C06C 

Fairchild 


MCI 651 

Motorola 





MCI 690 

Motorola 


SP1650B 

Plessey 





SP1690B 

Plessey 


SP1651B 

Plessey 





t Military Temperature Range (-55° to 125'C) 

* Typical Values 




Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-HNIL/HTL 


MASTER SELECTION GUIDE 


Function Device 


Arithmetic Functions 


line j Function Device Source 


Decoders/Drivers (Cont’d) 


4 bit Comparator 


343A/C 

Teledyne S 

343B/M 

t Teledyne S 

Buffers/Inverters 

See also: Gates, Miscellaneous 

Hex Inverter 


MC680 

Motorola 

MC690 

Motorola 

MC697 

Motorola 

H1 1,8 

SGS 

332A/C 

Teledyne S 

332B/M 

t Teledyne S 

Hex Inverter, Open Collector 


MC681 

Motorola 

MC689 

Motorola 

H1 12 

SGS 

Hex Inverter, Strobed 


MC677 

Motorola 

H1 1 9 

SGS 

335A/C 

Teledyne S 

335B/M 

t Teledyne S 

Hex Inverter, Strobed, Open Collector 

MC678 

Motorola 

H1 15 

SGS 

334 A/ C 

Teledyne S 

334B/M 

t Teledyne S 

Counters 

Binary Counter 


MC685 

Motorola 

HI 56 

SGS 

372A/C 

Teledyne S 

372B/M 

t Teledyne S 

Binary Up/Down Counter 


374A/C ■ 

Teledyne S 

374B/M 

t Teledyne S 

Decade Counter 


MC684 

Motorola 

HI 57 

SGS 

371 A/C 

Teledyne S 

371 B/M 

t Teledyne S 

Decade Up/Down Counter 


373A/C 

Teledyne S 

373B/M 

t Teledyne S 

Decoders/ Dr i vers 

BCD to Seven Segment Decoder/Driver 

383A/C 

Teledyne S 

383B/M 

t Teledyne S 

BCD to Decimal Decoder, Open Collector 

381 A/C 

Teledyne S 

381 B/M 

t Teledyne S 

BCD to Seven Segment Driver, Gas Discharge Driver 

384A/C 

Teledyne S 

384B/M 

t Teledyne S 

BCD to Decimal Decoder/Lamp Driver, Open 

Collector 


380A/C 

Teledyne S 

380B/M 

t Teledyne S 


BCD to Decimal Decoder/Driver (tor Gas Discharge 

Display Tubes) (Cont'd.) " 

- - 

HI 58 

SGS 

382A/C 

Teledyne S 

382B/M 

t Teledyne S 

Dual Lamp/ Line Driver 


MC679 

Motorola 

Dual Power AND Driver, Open Collector and Open 

Emitter (Schmitt Trigger) 


MC699 

Motorola 

Dual 4 Input AND Driver, Expandable 

HI 09 

SGS 

Dual 4 Input NAND Line Driver, Expandable 

MC662 

Motorola 

Dual 5 Input Power NAND Driver 


301 A/C 

Teledyne S 

301 B/M 

t Teledyne S 

Dual 4 Input NAND Lamp/Relay Driver, Open 

Collector (to 30 v) 


MC679 

Motorola 

Quad 2 Input Power NAND Driver, Open Collector 

302A/C 

Teledyne S 

302B/M 

t Teledyne S 

Flip-Flops 

Quad “D" Flip Flop 


370A/C 

Teledyne S 

370B/M 

t Teledyne S 

Master Slave “R S” Flip Flop 


MC664 

Motorola 

Master Slave “J K“ or Set Reset Flip Flop 

31 1 A/C 

Teledyne S 

31 IB/M 

t Teledyne S 

Dual “J K" Flip Flop with Preset 


H1 10 

SGS 

Dual “J K" Flip Flop with Preset and Clear 

Hill 

SGS 

Dual “J K” Flip Flop with Reset 


MC663 

Motorola 

Dual “J K” or Set Reset Flip Flop 


MC688 

Motorola 

312A/C 

Teledyne S 

312B/M 

t Teledyne S 

313A/C 

Teledyne S 

313B/M 

t Teledyne S 

Gates, AND/NAND 

Dual 2 Input AND Interface Buffer 


391 

Teledyne S 

Dual 4 Input AND Interface Buffer 


390 

Teledyne S 

Dual 4 Input NAND Gate 


MC660 

Motorola 

MC661 

Motorola 

Dual 2 Input NAND Interface Buffer 


392 

Teledyne S 

Dual 4 Input NAND Interface Buffer 


395 

Teledyne S 


Function Device Source 


Gates, AND/NAND (Cont’d) 


BCD to Decimal Decoder/Driver (for Gas Discharge 
Display Tubes) 

MC676 Motorola 

(Continued) 


Dual 4 Input NAND Gate, Expandable 

H104 SGS 

HI 24 SGS 

(Continued) 


Dual 4 Input NAND Gate, Expandable (Cont’d.) 

- 396 

Teledyne S 

Dual 5 Input NAND Gate 


301 A/C 

Teledyne S 

301 B/M 

t Teledyne S 

322A/C 

Teledyne S 

322B/M 

t Teledyne S 

Triple 3 Input NAND Gate 


MC670 

Motorola 

MC671 

Motorola 

HI 03 

SGS 

4, 3, 4 Input NAND Gate 


304A/C 

Teledyne S 

304B/M 

f Teledyne S 

Quad 2 Input NAND Gate 


MC668 

Motorola 

MC672 

Motorola 

HI 02 

SGS 

HI 22 

SGS 

303A/C 

Teledyne S 

303B/M 

t Teledyne S 

321 A/C 

Teledyne S 

321 B/M 

t Teledyne S 

324A/C 

Teledyne S 

324B/M 

t Teledyne S 

Quad 2 Input NAND Gate, Open Collector 

302A/C 

Teledyne S 

302B/M 

f Teledyne S 

323A/C 

Teledyne S 

323B/M 

t Teledyne S 

Quad 2 Input NAND Gate (Schmitt Trigger) 

MC693 

Motorola 

2, 2, 3, 3 Input NAND Gate 


325A/C 

Teledyne S 

325B/M 

f Teledyne S 

326A/C 

Teledyne S 

326B/M 

Teledyne S 

Gates, OR/NOR 

Dual 2 Input OR Interface Buffer 

■ ■ | 

393 

Teledyne S 

Dual 2 Input NOR Interface Buffer 


394 

Teledyne S 

Quad 2 Input NOR Gate 


306A/C 

Teledyne S 

306B/M 

t Teledyne S 

Quad 2 Input NOR Gate, Open Collector 

307 A/ C 

Teledyne S 

307B/M 

t Teledyne S 

GATES, AND-OR-Invert 

Expandable AND OR Invert 


344A/C 

Teledyne S 

344B/M 

t Teledyne S 

Dual 2 Wide, 2 Input AND OR Invert Gate 

MC673 

Motorola 

MC674 

Motorola 

341 A/C 

Teledyne S 

341 B/M 

t Teledyne S 


Dual 2 Wide, 2 Input AND OR Invert Gate, Expandable 170 
HI 05 SGS 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-HNIL/HTL (Cont’d) 


Function 


Device 


Source 


Function Device 

Source 

Translators (Cont’d) 

Dual High to Low Interface (HNIL to DTL, TTL) 

361 A/C 

Teledyne S 

361 B/M 

t Teledyne S 

j Dual Interface Element, (Line Driver, Receiver, ECL to 

TTL, MOS to TTL, Schmitt Trigger) 


MC696 

Motorola 

1 Triple High to Low Translator (HTL to TTL) 

| MC665 

Motorola 

1 Quad High to Low Converter (Open Collector) 

j H1 1 3 

SGS 

1 Hex Inverter/Interface (Low to High: TTL, CMOS to 

HTL, CMOS) 


MC691 

Motorola 

Miscellaneous 

Pulse Stretcher 


348 

Teledyne S 

Dual Pulse Stretcher 


MC675 

Motorola 

349A/C 

Teledyne S 

349B/M 

t Teledyne S 

Quad Schmitt Trigger/Line Receiver 


367A/C 

Teledyne S 

367B/M 

t Teledyne S 

1 Quad Schmitt Trigger/Line Receiver, Open Collector 

MC693 

Motorola 

368A/C 

TetedyneS 

368B/M 

t Teledyne S 

Timer (See also Linear Timers) 


355A/C 

Teledyne S 

355B/M 

TetedyneS 


Function 


Device 


Source 


Line 


Gates, Exclusive OR 


Quad 2 Input Exclusive OR Gate 


MC683 

Motorola 

Gates, Miscellaneous 

Hex Inverter/Gate (Quad Inverter, Dual NAND Gate) 

333A/C 

Teledyne S 

333B/M 

t Teledyne S 

Hex Inverter/Gate (Quad Inverter, Dual NAND Gate) 

Open Collector 


332A/C 

Teledyne S 

332B/M 

t Teledyne S 

Dual 4 Input Gate Expander (for 600 Series) 

MC669 

Motorola 

Dual 5 Input Gate Expander (for 300 

Series) 

331 A/C 

Teledyne S 

331 B/M 

t Teledyne S 

CA3094 

tRCA 

CA3094A 

tRCA 

CA3094B 

tRCA 

Latches 

Quad Latch 


MC682 

Motorola 

Multiplexers 

8 Bit Multiplexer 


350A/C 

Teledyne S 

350B/M 

f Teledyne S 

Dual 4 Bit Multiplexer 


351 A/C 

Teledyne S 

351B/M 

t TeledyneS 

Multivibrators 

Monostable Multivibrator 


H1 1 7 

SGS 

346 

Teledyne S 

Dual Monostable Multivibrator 


MC667 

Motorola 

342A/C 

Teledyne S 

342B/M 

t TetedyneS 

j Dual Hetriggerabie Monostable Multivibrator 

347 A/C 

Teledyne S 

347B/M 

t Teledyne S 

Shift Registers 

4 bit Parallel In Parallel Out Shift Register 

MC686 

Motorola 

375A/C 

Teledyne S 

375B/M 

t Teledyne S 

Translators 

Dual Low to High interface (TTL to HNIL) 

362A/C 

Teledyne S 

362B/M 

t Teledyne S 

Triple Low to High Translator (TTL to HTL) 

MC666 

Motorola 

Quad Low to High Interface (TTL to HNIL) 

H1 14 

SGS 

363A/C 

TetedyneS 

363B/M 

t Teledyne S 


20 


30 


40 


50 


60 


70 


t Military Temperature Range (-55° to 1 25°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL 


Arithmetic Functions 


Gated Full Adder 


TTL 5480 

(Fairchild 

7480 

Fairchild 

ITT5480 

tin 

ITT7480 

ITT 

M53280 

Mitsubishi 

MC5480 

t Motorola 

MC7480 

Motorola 

fiPB7480 

NEC America 

5480 

tSignetics 

7480 

Signetics 

N8268 

Signetics 

SN5480 

t Tl 

SN7480 

Tl 

2 bit Binary Full Adder 


TTL 5482 

t Fairchild 

7482 

Fairchild 

ZN5482 

t Ferranti 

ZN7482 

Ferranti 

HD2513 

Hitachi 

ITT5482 

tin 

ITT7482 

in 

MC5482 

t Motorola 

MC7482 

Motorola 

SN5482 

t Tl 

SN7482 

Tl 

4 bit Binary Full Adder, Look Ahead Carry j 

TTL 5483 

(Fairchild 

7483 

Fairchild 

54283 

t Fairchild 

74283 

Fairchild 

ZN5483A 

t Ferranti 

ZN7483A 

Ferranti 

HD2535 

Hitachi 

ITT5483 

tin 

ITT7483 

in 

M53283 

Mitsubishi 

M53483 

Mitsubishi 

MC5483 

t Motorola 

MC7483 

Motorola 

DM5483 

t National 

DM7483 

National 

jiP874283 

NEC America 

5483 

t Raytheon 

7483 

Raytheon 

54283 

t Raytheon 

74283 

Raytheon 

5483 

t Signetics 

7483 

Signetics 

SN5483A 

t Tl 

SN7483A 

Tl 

SN54283 

(Tl 

SN74283 

Tl 

TTL-LS 9LS83C 

Fairchild 

9LS83M 

(Fairchild 

9LS283C 

Fairchild 

9LS283M 

t Fairchild 

54LS83 

( Fairchild 

74LS83 

Fairchild 

54LS283 

t Fairchild 

74LS283 

Fairchild 

ITT74LS83A 

in 

ITT74LS283 

in 

SN54LS83 

t Motorola 

SN74LS83 

Motorola 

SN54LS283 

( Motorola 

SN74LS283 

Motorola 

DM54LS83A 

t National 

DM74LS83A 

National 

(Continued) 



Function Device 

Source 

Line 

Arithmetic Functions (Cont’d) 


nL-LS (Cont'd.) 

70 

DM54LS283 

t National 


DM74LS283 

National 


9LS83AC 

Raytheon 


9LS83AM 

( Raytheon 


54LS83A 

t Raytheon 


74LS83A 

Raytheon 


9LS283C 

Raytheon 


9LS283M 

t Raytheon 


54LS283 

(Raytheon 


74LS283 

Raytheon 

80 

74LS83A 

Signetics 


74LS283 

Signetics 


SN54LS83A 

t Tl 


SN74LS83A 

Tl 


SN54LS283 

t Tl 


SN74LS283 

Tl 


nL-S SN54S283 

t Tl 


SN74S283 

Tl 


4 bit Full Adder with Output Latch 



nL AM2506C 

AMD 

90 

AM2506M 

(AMD 


RC2506 

Raytheon 


RM2506 

( Raytheon 


1 NBCD Adder (Natural Binary Coded Decimal) 


TTL MC4056 

Motorola 


MC4356 

t Motorola 


MC54456 

t Motorola 


MC74456 

Motorola 


4 bit BCD Adder 



nL-S N82S83 

Signetics 

100 

Dual Full Adder 



TTL 9304C 

AMD 


9304M 

(AMD 


9304C 

Fairchild 


9304M 

t Fairchild 


ITT9304-1 

tin 


ITT9304-5 

in 


M54304 

Mitsubishi 


MC8304 

Motorola 


MC9304 

Motorola 

110 

RC9304 

Raytheon 


RM9304 

( Raytheon 


9304 

Signetics 


nL-LS SN54LS183' 

(Tl 


SN74LS183 

Tl 


TTL-H 54H183 

t Fairchild 


74H183 

Fairchild 


SN54H183 

t Tl 


SN74H183 

Tl 


Dual Full Adder/Full Subtractor 


120 

nL M54401 

Mitsubishi 


Quad Serial Adder/Subtractor 



TTL-LS AM25LS15C 

AMD 


AM25LS15M 

tAMD 


SN54LS385 

(AMD 


SN74LS385 

AMD 


25LS15C 

Raytheon (295) 


25LS15M 

t Raytheon (295) 


SN54LS385 

t Tl 


SN74LS385 

Tl 

130 

1 4 bit BCD Arithmetic Unit (add, subtract, compare) 


| nL-S N82S82 

Signetics 


1 Binary Multiplier (2x4) Parallel, Serial Output 


nL-LS ITT74LS261 

in 


(Continued) 




Function Device 

Source 


Arithmetic Functions (Cont’d) 

nL-LS (Cont’d.) 

9LS261C 

Raytheon 

(284) 

9LS261M 

t Raytheon 

(284) 

54LS261 

t Raytheon 

(284) 

74LS261 

Raytheon 

(284) 

54LS261 

tSignetics 


74LS261 

Signetics 


SN54LS261 

t Tl 


SN74LS261 

Tl 


Binary Multiplier (4x2) J 

nL 9344C 

Fairchild 


9344M 

t Fairchild 


Binary Multiplier (4x4) Three State 1 

nL-S SN74S274 

Tl 



a 

< 

3 

Q 


4 bit Multiplier, Three State (two ICs to a set, 7875A 
and 7875B) 150 

TTL DM7875 t National 

DM8875 National 



Binary Multiplier (4x4) Parallel (used with 54/74284) 
TTL SN54285 fTI 

SN74285 T1 


Multiplier (8x1) Serial/Parallel 2’s Complement 


AM25LS14C 

AM25LS14M 

SN54LS384 

SN74LS384 

25LS14C 

25LS14M 

SN54LS384 

SN74LS384 


AMD 

fAMD 

tAMD 

AMD 

Raytheon (293) 
t Raytheon (293) 

t Tl 
Tl 


8 Bit Serial/Parallel Register (for use with 
25LS1 4/74LS384) 

TTL-LS AM25LS22C AMD 

AM25LS22M tAMD 

SN54LS322 tAMD 

SN74LS322 AMD 

25LS22C Raytheon (297) 

25LS22M f Raytheon (297) 

SN54LS322 Tl 

SN74LS322 Tl 


2’s Complement Multiplier (4x2) 


AM2505C 

AM2505M 

RC2505 

RM2505 


AMD 
tAMD 
Raytheon 
t Raytheon 


nL-s 

AM25S05C 



AM25S05M 

t/ 


93S43C 



93S43M 

tF 



2’s Complement Multiplier (8x8) 

TTL-S 57558 fMMI (1652) 

67558 MMI (1652) 190 

MPY8AJ TRW 

MPY8AJM tTRW 

2’s Complement Multiplier (12x12) 

TTL-S MPY12AJ TRW 

MPY12AJM tTRW 

2’s Complement Multiplier (12x12) with Accumulator 
TTL-S TDC1003J TRW 


t Military Temperature Range (-55’ to 125’C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 

Arithmetic Functions (Cont’d) 

2's Complement Multiplier (16x16) 

TTL-S 

MPY16AJ 

TRW 


MPY16AJM 

tTRW 

1 7 bit Slice Wallace Tree (to build multipliers) 

TTL-LS 

SN54LS275 

tTI 


SN74LS275 

Tl 

TTL-S 

SN54S275 

tTI 


SN74S275 

Tl 


Arithmetic Functions (Cont’d) 


4 bit ALU with Look ahead Carry 
TTL 9340C 

9340M 
9340C 
9340M 


Arithmetic Logic Unit/Function Generator 

TTL 

9341 C 


AMD 


9341 M 


tAMD 


AM2506C 

AMD 


AM2506M 

tAMD 


SN54181 

tAMD 


SN74181 

AMD 


9341 C 


Fairchild 


9341 M 


t Fairchild 


54181 


t Fairchild 


74181 


t Fairchild 


ZN54181 

t Ferranti 


ZN74181 

Ferranti 


HD254 


Hitachi 


M5338 


Mitsubishi 


MC54181 

Motorola 


MC74181 

Motorola 


DM54181 

t National 


DM74181 

National 


)iPB7418 

1 

NEC America 


54181 


t Raytheon 


74181 


Raytheon 


RC250I 


Raytheon 


RM250 

6 

t Raytheon 


RC934 


Raytheon 


RM934 


t Raytheon 


54181 


fSignetics 


74181 


Signelics 


SN54181 

tTI 


SN74181 

Tl 

TTL-LS 

AM25LS181C 

AMD 


AM25LS181M 

tAMD 


SN54LS181 

tAMD 


SN74LS181 

AMD 


9LS181C 

Fairchild 


9LS181M 

t Fairchild 


74LS18 

1 

Fairchild 


SN54LS181 

t Motorola 


SN74LS181 

Motorola 


9LS181C 

Raytheon 


9LS181M 

t Raytheon 


54LS18 

1 

t Raytheon 


74LS18 

1 

Raytheon 


25LS181C 

Raytheon 


25LS181M 

t Raytheon 


54LS18 

1 

t Signetics 


’74LS18 

1 

Signetics 


SN54LS181 

tTI 


SN74LS181 

Tl 

TTL-H 



t Raytheon 




Raytheon 

TTL-S 

SN54S181 

tAMD 


SN74S181 

AMD 


54S181 


t Fairchild 


(Continued) 



TTL-S (Cont’d.) 



74S181 


Fairchild 

93S41C 


Fairchild 

93S41M 


f Fairchild 

HD74S181 

Hitachi 

M5S181 


Mitsubishi 

54S181 


(Signetics 

74S181 


Signetics 

SN54S181 

tTI 

SN74S181 

Tl 

Arithmetic Logic Unit/Function Generator 

TTL-LS AM25LS2517C 

AMD 

AM25LS2517M 

AMD 

AM25LS381C 

AMD 

AM25LS381M 

tAMD 

SN54LS381 

tAMD 

SN74LS381 

AMD 

ITT74LS381 

in 

SN54LS381 

tTI 

SN74LS381 

Tl 

TTL-S SN54S381 

tTI 

SN74S381 

Tl 

Look ahead Carry Generator 


TTL 9342C 


AMD 

9342M 


tAMD 

SN54182 

tAMD 

SN74182 

AMD 

9342C 


Fairchild 

9342M 


t Fairchild 

54182 


(Fairchild 

74182 


Farchdd 

HD2562 


Hitachi 

ITT54182 

tITT 

11774182 

in 

M53382 


Mitsubishi 

MC54182 

( Motorola 

MC74182 

Motorola 

fiPB7418l 

2 

NEC America 

DM54182 

( National 

DM74182 

National 

RC9342 


Raytheon 

RM9342 

t 

t Raytheon 

54182 


(Raytheon 

74182 


Raytheon 

54182 


(Signetics 

74182 


Signetics 

SN54182 

tTI 

SN74182 

Tl 



t Raytheon 



Raytheon 

TTL-S 54S182 


(Fairchild 

74S182 


Fairchild 

93S42C 


Fairchild 

93S42V 

1 

( Fairchild 

M5S182 


Mitsubishi 

DM74S182 

National 

74S182 


Signetics 

SN54S182 

(Tl 

SN74S182 

Tl 

Register/ Arithmetic Logic Unit 


TTL-LS AM25LS281C 

AMD 

AM25LS281M 

(AMD 

SN54LS281 

(AMD 

SN74LS281 

AMD 


t Military Temperature Range (-55“ to 125“C) 


nL-S DM74S281 National 

SN54S281 tTI 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Function Device 

Source 

Arithmetic Functions (Cont’d) 

TTL-S (Cont'd.) 


SN74S281 

Tl 

Arithmetic Logic Element 


TTL MC7260 

Motorola 

MC8260 

(Motorola 

RC8260 

Raytheon 

RM8260 

( Raytheon 

N8260 

Signetics 

S8260 

(Signetics 

Fast Carry Extender (tor 8260) 


TTL MC7261 

Motorola 

MC8261 

(Motorola 

RC8261 

Raytheon 

RM8261 

(Flaytheon 

N8261 

Signelics 

S8261 

(Signetics 

Arithmetic and Logic Shift Matrix, Bit and Byte Masking 

TTL-S 9405AC 

Fairchild (1620) 

9405AM 

(Fairchild (1620) 

4 bit Microprocessor Slice (ALU) 


TTL-S AM2901C 

AMD 

AM2901M 

(AMD 

AM2901AC 

AMD 

AM2901AM 

(AMD 

AM2903C 

AMD 

AM2903M 

(AMD 

9405AC 

Fardid (1620) 

F2901AC 

Fairchild 

F2901AM 

(Fairchild 

9405AM 

f FaircMkl (1620) 

3002 

Intel 

M3002 

( Intel 

5701 

(MMI (1654) 

6701 

MMI (1654) 

MC2901 

Motorola 

IDM2901AC 

National (1680) 

IDM2901AM 

( National (1680) 

(J.PB2901 

NEC Micro (1850) 

AM2901C 

Raytheon 

AM2901M 

(Raytheon 

AM2901AC 

Raytheon 

AM2901AM 

(Raytheon 

N2901-1 

Signetics (1851) 

N3002 

Signetics (1868) 

S3002 

(Signetics (1868) 

SN54LS481 

(Tl 

SN74LS481 

Tl 

SN74S481 

Tl 

4 bit Magnitude Comparator 


TTL DM7200 

( National 

DM8200 

National 

N8269 

Signetics 

S8269 

(Signetics 

4 bit Magnitude Comparator, Separate A=B Output 

TTL 9324C 

AMD 

9324M 

(AMD 

5485 

( Fairchild 

7485 

Fairchild 

9324C 

Fairchild 

9324M 

(Fairchild 

ZN5485 

( Ferranti 

ZN7485 

Ferranti 

HD7485 

Hitachi 

M53285 

Mitsubishi 

MC5485 

( Motorola 

MC7485 

Motorola 

MC8324 

Motorola 

(Continued) 
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DIGIT AL-TTL (Cont’d) 


Function Device Soiree 


Arithmetic Functions (Cont’d) 


TTL (Cont’d.) 

MC9324 t Motorola 

DM5485 t National 

DM7485 National 

fiPB7485 NEC America 

5485 t Sixties 

7485 Signetics 

N9324 Signetics 

SN5485 t Tl 

SN7485 Tl 

7485 TRW 


9LS85C 

54LS85 

74LS85 

ITT74LS85 

SN74LS85 

DM54LS85 

DM74LS85 

9LS85C 

9LS85M 

54LS85 

74LS85 

54LS85 

74LS85 

SN54LS85 

SN74LS85 


Fairchild 
t Fairchild 
Fairchild 
Tl 

Motorola 
t National 
National 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
t Tl 
Tl 



Dual 4 bit Magnitude Comparator 
TTL MC4021 Motorola 

MC4022 Motorola 

MC4321 t Motorola 

MC4322 t Motorola 


6 bit, Unified Bus Comparator, Active Puli Up 
TTL DM7131 t National 

DM8131 National 


6 bit Unified Bus Comparator, Open Collector 
TTL DM7136 t National 

DM8136 . National 


6 bit Identity Comparator 
TTL DM7160 t National 

DM8160 National 


6 bit Identity Comparator, Open Collector 
TTL-S 93S47C Fairchild 

93S47M t Fairchild 


8 bit Comparator 

TTL-LS AM25LS2521C 

AM25LS2521M 

AMD 
t AMD 

10 bit Identity Comparator 


TTL 

DM7130 

t National 


DM8130 

National 

Buffers/Inverters 

Quad Gated Buffer, Three State 


TTL 

54125 

t Fairchild 


74125 

Fairchild 


HD74125 

Hitachi 


M53325 

Mitsubishi 


DM7093 

t National 


(Continued) 


Firction Device 

Source 

Buffers/Inverters (Cont’d) 

TTL (Cont'd.) 

DM8093 

National 

DM54125 

t National 

DM74125 

National 

54125 

t Signetics 

74125 

Signetics 

SN54125 

t Tl 

SN74125 

Tl 

SN54425 

t Tl 

SN74425 

Tl 

TTL-LS 9LS125C 

Fairchfld 

9LS125M 

FarchSd 

54LS125 

t Fairchild- 

74LS125 

Fairchild 

ITT74LS125 

ITT 

DM54LS125 

t National 

DM74LS125 

National 

9LS125C 

Raytheon 

9LS125M 

t Raytheon 

54LS125 

t Raytheon 

74LS125 

Raytheon 

54LS125 

t Signetics 

74LS125 

Signetics 

SN54LS125A 

+TI 

SN74LS125A 

Tl 

1 Quad Gated Buffer, Three State (Inverted Control) 

TTL 54126 

fFatichtid 

74126 

Fairchtid 

HD74126 

Hitachi 

M53326 

Mitsubishi 

DM7094 

t National 

DM8094 

National 

DM54126 

t National 

DM74126 

National 

54126 

tSignetics 

74126 

Signetics 

SN54126 

IT! 

SN74126 

Tl 

SN54426 

t Tl 

SN74426 

Tl 

TTL-LS 9LS126C 

Fairchild 

9LS126M 

t Fairchild 

54LS126 

t- FarchSd 

74LS126 

FaircWd 

ITT74LS126 

ITT 

SN54LS126 

t Motorola 

SN74LS126 

Motorola 

DM54LS126 

t National 

DM74LS126 

National 

9LS126C 

Raytheon 

9LS126M 

t Raytheon 

54LS126 

t Raytheon 

74LS126 

Raytheon 

54LS126 

tSignetics 

74LS126 

Signetics 

SN54LS126A 

tTl 

SN74LS126A 

Tl 

J Hex Buffer, Three State 

TTL DM7095 

t National 

DM7097 

t National 

DM8097 

National 

DM8095 

National 

DM54365 

t National 

DM74365 

National 

DM54367 

t National 

DM74367 

National 

74365 

Signetics 

74367 

Signetics 

1 (Continued) 


Line I Function 


Buffers/Inverters (Cont’d) 


1 TTL (Cont’d.) 

SN54365 

tTl 


SN74365 

Tl 


SN54367 

tTl 


SN74367 

Tl 


TTL-LS 9LS365C 

Fairchild 


9LS365M 

t Fairchild 


9LS367C 

Fairchild 


9LS367M 

t Fairchild 


54LS365 

t Fairchild 


74LS365 

Fairchild 


54LS367 

t Fairchfld 


74LS367 

Fairchild 


ITT74LS365 

in 


ITT74LS367 

in 


SN54LS365 

t Motorola 


SN74LS365 

Motorola 


SN54LS367 

t Motorola 


SN74LS367 

Motorola 


DM54LS365 

t National 


DM74LS365 

National 


DM54LS367 

t National 


DM74LS367 

National 


/iPB74LS365 

NEC America 


ftPB74LS367 

NEC America 


9LS365C 

Raytheon 

(286) 

9LS365M 

t Raytheon 

(286) 

54LS365 

t Raytheon 

(286) 

74LS365 

Raytheon 

(286) 

9LS367C 

Raytheon 

(286) 

9LS367M 

t Raytheon 

(286) 

54LS367 

t Raytheon 

(286) 

74LS367 

Raytheon 

(286) 

54LS365 

tSignetics 


74LS365 

Signetics 


54LS367 

tSignetics 


74LS367 

Signetics 


SN54LS365A 

tTl 


SN74LS365A 

Tl 


SN54LS367A 

tTl 


SN74LS367A 

Tl 


TTL-S MB485 

Fujitsu 


MB487 

Fujitsu 


MC8T95 

Motorola 


MC8T97 

Motorola 


N8T95 

Signetics 


N8T97 

Signetics 


1 Octal Buffer, Three State 1 

TTL-LS DM71 LS95 

t National 


DM81 LS95 

National 


DM71 LS97 

t National 


DM81 LS97 

National 


1 Octal (Dual Quad), Buffer (Driver), Hysteresis, Three | 

State. See Octal Bus Drivers under Miscellaneous 


— 


1 

1 Hex Inverter 1 

TTL 5404 

t Fairchild 


7404 

Fairchild 


901 6C 

Fairchild 


9016M 

t Fairchild 


ZN5404 

t Ferranti 


ZN7404 

Ferranti 


HD2522 

Hitachi 


HD7404 

Hitachi 


ITT5404 

tin 


ITT7404 

in 


ITT9016-1 

tm 


ITT9016-5 

in 


[ (Continued) 


Jl 

< 

H 

5 

Q 


t Military Temperature Range (-55" to 125°C) 


* Typical Values 


1C MASTER 1978 


225 


Master Selection Guide 





































Master Selection Guide 


< 

»- 

3 

3 


iC MASTER 


DIGITAL-TTL (Cont’d) 


Function Device Source 


Buffers/Inverters (Cont’d) 


Buffers/Inverters (Cont’d) 


TTL (Cont’d.) 

M53204 

Mitsubishi 


MC5404 

t Motorola 


MC7404 

Motorola 


DM5404 

t National 


DM7404 

National 


DM901 6C 

National 


fiPB7404 

NEC America 


5404 

t Raytheon 


7404 

Raytheon 


7404 

Signetics 


5404 

t Signetics 


SN5404 

t Tl 


SN7404 

Tl 


TD3404 

Toshiba 


7404 

TRW 

TTL-LS 

9LS04C 

Fairchild 


9LS04M 

f Fairchild 


54LS04 

t Fairchild 


74LS04 

FatrcMd 


ITT74LS04 

in 


SN54LS04 

t Motorola 


SN74LS04 

Motorola 


DM54LS04 

t National 


DM74LS04 

National 


juPB74LS04 

NEC America 


9LS04C 

Raytheon 


9LS04M 

t Raytheon 


54LS04 

t Raytheon 


74LS04 

Raytheon 


54LS04 

t Signetics 


74LS04 

Signetics 


SN54LS04 

t Tl 


SN74LS04 

Tl 

TTL-H 

54H04 

t Fairchild 


74H04 

Fairchild 


HD2563 

Hitachi 


ITT54H04 

t ITT 


ITT74H04 

ITT 


MC3008 

Motorola 


MC3108 

t Motorola 


DM54H04 

t National 


DM74H04 

National 


|iPB74H04 

NEC America 


54H04 

t Raytheon 


74H04 

Raytheon 


54R04 

t Raytheon 


74R04 

Raytheon 


54H04 

t Signetics 


74H04 

Signetics 


SN54H04 

t Tl 


SN74H04 

Tl 

TTL-S 

54S04 

t Fairchild 


74S04 

Fairchild 


9S04AC 

Fairchild 


3S04AM 

t Fairchild 


HD74S04 

Hitachi 


M5S004 

Mitstijishi 


DM74304 

National 


54S04 

t Signetics 


74S04 

Signetics 


N8T93 

Signetics 


3N54S04 

t Ti 


SN74S04 

Tl 

Hex Inverter, Open Collector 


TTL 

5405 

+ CojjQhjW 


7405 

Fairchild 


9017C 

Fairchild 


(Continued) 



Buffers/Inverters (Cont’d) 


TTL (Cont'd.) 

901 7M 

t Fairchild 


2N5405 

Ferranti 


ZN7405 

Ferranti 


HD2523 

Hitachi 


HD7405 

Hitachi 


ITT5405 

tin 


ITT7405 

in 


M53205 

Mitsubishi 


MC5405 

t Motorola 


MC7405 

Motorola 


DM5405 

t National 


DM7405 

National 


fiPB7405 

NEC America 


5405 

t Raytheon 


7405 

Raytheon 


5405 

t Signetics 


N8T90 

Signetics 


S8T90 

t Signetics 


7405 

Signetics 


SN5405 

t Tl 


SN7405 

Tl 


TD3405 

Toshiba 


7405 

TRW 

TTL-LS 

9LS05C 

FairchSd 


9LS05M 

t Fairchild 


54LS05 

t Fairchild 


74LS05 

Fairchild 


ITT74LS05 

in 


SN54LS05 

t Motorola 


SN74LS05 

Motorola 


DM54LS05 

t National 


DM74LS05 

National 


fiPB74LS05 

NEC America 


9LS05C 

Raytheon 


9LS05M 

t Raytheon 


54LS05 

t Raytheon 


74LS05 

Raytheon 


54LS05 

t Signetics 


74LS05 

Signetics 


SN54LS05 

t Tl 


SN74LS05 

Ti 

TTL-H . 

54H05 

t Fairchild 


74H05 

Fairchild 


ITT54H05 

tin 


ITT74H05 

in 


MC3009 

Motorola 


MC3109 

t Motorola 


DM54H05 

t National 


DM74H05 

National 


54H05 

t Raytheon 


74H05 

Raytheon 


54R05 

t Raytheon 


74R05 

Raytheon 


54H05 

t Signetics 


74H05 

Signetics 


SN54H05 

t Tl 


SN74H05 

Tl 

TTL-S 

54S05 

t Fairchild 


74S05 

Fairchild 


9S05AC 

Fairchild 


9S05AM 

t Fairchild 


HD74S05 

Hitachi 


M5S005 

Mitsubishi 


DM74S05 

National 


cifnc 

JHOW J 

1 3$wiic$ 


74S05 

Signetics 


N8T94 

Signetics 


(Continued) 



nL-S (Cont’d.) 

SN54S05 

SN74S05 

t Tl 

Tl 


Hex Inverter, Three State 



TTL DM7096 

t National 


DM8096 

National 


DM7098 

t National 


DM8098 

National 


DM54366 

t National 


DM74366 

National 


DM54368 

t National 


DM74368 

National 


74366 

Signetics 


74368 

Signetics 


SN54366 

t Tl 


SN54368 

t Tl 


SN74366 

Tl 


SN74368 

Tl 


nL-LS 9LS366C 

Fairchild 


9LS366M 

t Fairchild 


9LS368C 

Fairchild 


9LS368M 

t Fairchild 


54LS366 

t Fairchild 


74LS366 

Fairchild 


54LS368 

■ f Fairchild 


74LS368 

Fairchild 


ITT74LS368 

in 


SN54LS366 

t Motorola 


SN74LS366 

Motorola 


SN54LS368 

f Motorola 


SN74LS368 

Motorola 


DM54LS366 

t National 


DM74LS366 

National 


DM54LS368 

t National 


DM74LS368 

National 


fiPB74LS366 

NEC America 


ftPB74LS368 

NEC America 


9LS366C 

Raytheon 

(286) 

9LS366M 

t Raytheon 

(286) 

54LS366 

t Raytheon 

(286) 

74LS366 

Raytheon (286) 

9LS368C 

Raytheon 

(286) 

9LS368M 

t Raytheon 

(286) 

54LS368 

f Raytheon 

(286) 

74LS368 

Raytheon 

(286) 

54LS366 

(Signetics 


74LS366 

Signetics 


54LS368 

t Signetics 


74LS368 

Signetics 


SN54LS366A 

t Tl 


SN74LS366A 

Tl 


SN54LS368A 

(Tl 


SN74LS368A 

Tl 


nL-S MB486 

Fujitsu 


MB488 

Fujitsu 


MC8T96 

Motorola 


MC8T98 

Motorola 


N8T96 

SjyHotiCS 


N8T98 

Signetics 


Octal Inverter, Three State 



ni-is nn<7ii5Qe 



DM81 LS96 

National 


DM71 LS98 

f National 


DM81 LS98 

National 



t Military Temperature Range {-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Counters, Binary Count Up 


Octal (Dual Quad) Inverter (Driver) Hysteresis, Three 

State. See Octal Bus Drivers under Miscellaneous 

(Cont’d.) 


TTL 5493 

t Fairchild 

7493 

Fairchild 

9305C 

Fairchild 

9305M 

t Fairchild 

9356C 

Fairchild 

54293 

t Fairchild 

74293 

Fairchild 

ZN5493 

t Ferranti 

ZN7493 

Ferranti 

HD2520 

Hitachi 

HD7493 

Hitachi 

ITT5493 

tin 

ITT7493 

ITT 

M5393 

Mitsubishi 

M53293 

Mitsubishi 

M53493 

Mitsubishi 

MC5493 

t Motorola 

MC7493 

Motorola 

MC54293 

t Motorola 

MC74293 

Motorola 

DM5493 

t National 

DM7493 

National 

5493 

t Signetics 

7493 

Signetics 

SN5493A 

t Tl 

SN7493A 

Tl 

SN54293 

t Tl 

SN74293 

Tl 

TD3493 

Toshiba 

7493 

TRW 

74293 

TRW 

TTL-LS 9LS93C 

Fairchild 

9LS93M 

t Fairchild 

9LS293C 

Fairchild 

9LS293M 

t Fairchild 

54LS93 

t Fairchild 

74LS93 

Fairchild 

54LS293 

t Fairchild 

74LS293 

Fairchild 

ITT74LS93 

ITT 

ITT74LS293 

ITT 

SN54LS93 

t Motorola 

SN74LS93 

Motorola 

SN54LS293 

t Motorola 

SN74LS293 

Motorola 

9LS93C 

Raytheon (268) 

9LS93M 

t Raytheon (268) 

54LS93 

t Raytheon (268) 

74LS93 

Raytheon (268) 

54LS93 

t Signetics 

74LS93 

Signetics 

54LS293 

t Signetics 

74LS293 

Signetics 

SN54LS93 

t Tl 

SN74LS93 

Tl 

SN54LS293 

t Tl 

SN74LS293 

Tl 

Dual 4 bit Binary Counter, Ripple (Dual 54/7493A) 

TTL SN54393 

t Tl 

SN74393 

Tl 

TTL-LS 9LS393C 

Fairchild 

9LS393M 

t Fairchild 

54LS393 

t Fairchild 

74LS393 

Fairchild 

SN54LS393 

t Tl 

(Continued) 



Counters, Binary Count Up 
(Cont’d) 

TTL-LS (Cont’d.) 

| SN74LS393 

Tl 

Binary Counter/Latch (Divide by 2, 4, 8, 16), Preset 

Input 

TTL 54177 

t Fairchild 

74177 

Fairchild 

54197 

Fairchild 

74197 

Fairchild 

ZN54197 

t Ferranti 

ZN74197 

Ferranti 

HD2573 

Hitachi 

M53377 

Mitsubishi 

MC7281 

Motorola 

MC8281 

Motorola 

MC54177 

t Motorola 

MC74177 

Motorola 

MC54197 

t Motorola 

MC74197 

Motorola 

DM7281 

t National 

DM8281 

National 

DM7291 

t National 

DM8291 

National 

DM54197 

t National 

DM74197 

National 

DM54177 

t National 

DM74177 

National 

RC8281 

Raytheon 

RC8291 

Raytheon 

RM8281 

t Raytheon 

RM8291 

t Raytheon 

N8281 

Signetics 

S8281 

t Signetics 

N8291 

Signetics 

S8291 

t Signetics 

74177 

Signetics 

74197 

Signetics 

SN54177 

t Tl 

SN74177 

Tl 

SN54197 

t Tl 

i SN74197 

Tl 

TTL-LS 9LS197C 

Fa'rdild 

9LS197M 

t Fairchild 

54LS197 

t Fairchild 

74LS197 

Fairchild 

ITT74LS197 

ITT 

SN54LS1 97 

t Motorola 

SN74LS197 

Motorola 

DM54LS197 

t National 

DM74LS197 

National 

9LS197C 

Raytheon 

9LS197M 

t Raytheon 

54LS197 

t Raytheon 

74LS197 

Raytheon 

74LS197 

Signetics 

SN54LS197 

t Tl 

SN74LS197 

Tl 

TTL-S 74S197 

Signetics 

N82S91 

Signetics 

SN54S197 

t Tl 

SN74S197 

Tl 

1 Dual Binary Counter, Synchronous 

TTL MC4053 

Motorola 

MC4353 

t Motorola 

MC54453 

t Motorola 

MC74453 

Motorola 


Counters, Binary Count Up 
(Cont’d) 

Binary Counter, Synchronous, Preset Input 

(Synchronous Clear) 

TTL SN54163 

t AMD 

SN74163 

AMD 

54163 

t Fairchild 

74163 

Fairchild 

ZN54163 

t Ferranti 

ZN74163 

Ferranti 

HD74163 

Hitachi 

1TT541 63 

tin 

ITT74163 

ITT 

M53363 

Mitsubishi 

MC54163 

t Motorola 

MC74163 

Motorola 

DM54163 

t National 

DM74163 

National 

54163 

t Raytheon 

74163 

Raytheon 

54163 

Signetics 

74163 

Signetics 

SN54163 

t Tl 

SN74163 

Tl 

74163 

TRW 

TTL-LS AM25LS163C 

AMD 

AM25LS163M 

t AMD 

SN54LS163 

f AMD 

SN74LS163 

AMD 

9LS163C 

Fairchild 

9LS163M 

t Fairchild 

54LS163 

t Fairchild 

74LS163 

. Fairchild 

ITT74LS163A 

ITT 

SN54LS163 

t Motorola 

SN74LS163 

Motorola 

DM54LS163 

t National 

DM74LS163 

National 

9LS163C 

Raytheon 

9LS163M 

t Raytheon 

25LS163C 

Raytheon 

25LS163M 

t Raytheon 

54LS163 

t Raytheon 

74LS163 

Raytheon 

54LS163 

(Signetics 

74LS163 

Signetics 

SN54LS163A 

t Tl 

SN74LS163A 

Tl 

Binary Counter, Synchronous, Preset Input 

(Asynchronous Clear) 

TTL SN54161 

(AMD 

SN74161 

AMD 

9316C 

AMD 

931 6M 

(AMD 

9316C 

Fairchild 

931 6M 

t Fairchild 

54161 

t Fairchild 

74161 

Fairchild 

ZN54161 

(Ferranti 

ZN74161 

Ferranti 

HD74161 

Hitachi 

ITT9316 

ITT 

ITT54161 

tin 

I7T74161 

in 

M53361 

Mitsubishi 

MC8316 

Motorola 

MC9316 

t Motorola 

MC54161 

t Motorola 

MC74161 

Motorola 

DM54161 

(National 

DM74161 

National 

.... DM8316 

(Contd.) 

( National 


< 

H 


O 

Q 


t Military Temperature Range (-55° to 1 25°C) 


* Typical Values 
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DIGITAL 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Counters, Binary Count Up 

(Cont’d) 


TTL (Cont’d.) 


DM9316 

National 

jiPB74l61 

NEC America 

RC9316 

Raytheon 

RM9316 

t Raytheon 

54161 

t Raytheon 

74161 

Raytheon 

54161 

t Signetics 

74161 

Signetics 

9316 

Signetics 

SN293i6 

71 

SN39316 

t Tl 

SN54161 

t Tl 

SN74161 

Tl 

74161 

TRW 

TTL-LS AM25LS161C 

AMD 

AM25LS161M 

t AMD 

SN54LS161 

t AMD 

SN74LS161 

AMD 

9LS161C 

Fairchild 

9LS161M 

t Fairchild 

54LS161 

t Fairchild 

74LS161 

Fairchild 

ITT74LS161A 

in 

SN54LS161 

t Motorola 

SN74LS161 

Motorola 

jiPB74LS161 

NEC America 

DM54LS161 

t National 

DM74LS161 

National 

9LS161C 

Raytheon 

9LS161M 

t Raytheon 

25LS161C 

Raytheon 

25LS161M 

t Raytheon 

54LS161 

t Raytheon 

74LS161 

Raytheon 

54LS161 

t Signetics 

74LS161 

Signetics 

SN54LS161A 

t Tl 

SN74LS161A 

Tl 

TTL-S SN54S161 

t AMD 

SN74S161 

AMD 

93S16C 

AMD 

93S16M 

t AMD 

93S16C 

Fairchild 

93S16M 

t Fairchild 

SN54S163 

ATI 

i »i 

SN74S163 

Tl 

1 Binary Counter, Synchronous, Preset Input, Low Power 1 

TTL N8293 

Signetics 

S8293 

t Signetics 

1 Binary Counter, Synchronous (both conventional and 1 

three state outputs) Preset Input 


TTL DM7556 

t National 

DM8556 

National 

Counters, Binary, Count 

1 Up/Oown 

1 

1 

Binary Up/Down Counter, Synchronous with mode 

control 


TTL N8284 

AMD 

S8284 

t AMD 

AM2501C 

AMD 

AM2501M 

tAMD 

RC8284 

Raytheon 

RM8284 

t Raytheon 

N8284 

Signetics 

S8284 

t Signetics 


t Military Temperature Range (-55” to 125“C) 


Counters, Binary, Count 
Up/Down (Cont’d) 

Binary Up/Down, Synchronous, Preset Input with 

mode control 


TTL 54191 . 

t Fairchild 

74191 

Fairchild 

ZN54191 

t Ferranti 

ZN74191 

Ferranti 

HD74191 

Hitachi 

ITT54191 

tITT 

ITT74191 

in 

M53391 

Mitsubishi 

MC54191 

t Motorola 

MC74191 

Motorola 

DM54191 

t National 

DM74191 

National 

54191 

t Raytheon 

74191 

Raytheon 

54191 

t Signetics 

74191 

Signetics 

SN54191 

t Tl 

SN74191 

Tl 

TTL-LS AM25LS191C 

AMD 

AM25LS191M 

tAMD 

SN54LS191 

tAMD 

SN74LS191 

AMD 

9LS191C 

Fairchild 

9LS191M 

t Fairchild 

54LS191 

t Fairchild 

74LS191 

Fairchild 

ITT74LS191 

ITT 

SN54LS191 

t Motorola 

SN74LS191 

Motorola 

. DM54LS191 

t National 

DM74LS191 

National 

9LS191C 

Raytheon 

9LS191M 

t Raytheon 

25LS191C 

Raytheon 

25LS191M 

t Raytheon 

54LS191 

t Raytheon 

74LS191 

Raytheon 

54LS191 

t Signetics 

74LS191 

Signetics 

SN54LS191 

t Tl 

SN74LS191 

Tl 

1 Binary Up/Down, Synchronous, Preset Input (2 j 

Clocks) 


TTL 9366C 

AMD 

S366M 

tAMD 

SN54193 

tAMD 

SN74193 

AMD 

9366C 

Fairchild 

. 9366M 

t Fairchild 

54193 

t Fairchild 

74193 

Fairchild 

ZN54193 

t Ferranti 

l ZN74193 

Ferranti 

HD2542 

Hitachi 

ITT54193 

tin 

ITT74193 

in 

M53393 

Mitsubishi 

MC54193 

t Motorola 

MC74193 

Motorola 

DM7563 

t National 

DM8563 

National 

DM54193 

t National 

DM74193 

National 

jtPB74193 

NEC America 

RC9366 

Raytheon 

RM9366 

t Raytheon 

54193 

t Raytheon 

(Continued’ 

Raytheon 


Function Device 

Source 

Counters, Binary, Count 

Up/Down (Cont’d) 


TTL (Cont’d.) 


54193 

f Signetics 

74193 

Signetics 

SW74193 

SW 

SN54193 

t Tl 

SN74193 

Tl 

TD34193 

Toshiba 

TTL-LS AM25LS193C 

AMD 

AM25LS193M 

tAMD 

SN54LS193 

tAMD 

SN74LS193 

AMD 

9LS193C 

Fairchild 

9LS193M 

t Fairchild 

54LS193 

t Fairchild 

74LS193 

Fairchild 

ITT74LS193 

ITT 

SN54LS193 

t Motorola 

SN74LS193 

Motorola 

DM54LS193 

t National 

DM74LS1 93 

National 

fiPB74L5193 

NEC America 

9LS193C 

Raytheon 

9LS193M 

t Raytheon 

25LS193C 

Raytheon 

25LS193M 

t Raytheon 

54LS193 

t Raytheon 

74LS193 

Raytheon 

54LS193 

Signetics 

74LS193 

Signetics 

SN54LS193 

t Tl 

SN74LS1 93 

Tl 

1 Binary Up/Down Counter, Synchronous, Preset Input, 

Mode Control, Look ahead Carry 


TTL-LS AM25LS169C 

AMD 

AM25LS169M 

tAMD 

SN54LS169 

tAMD 

SN74LS169 

AMD 

9LS169C 

Fairchild 

54LS169 

t Fairchild 

74LS169 

Fairchild 

DM54lSi69 

t National 

DM74LS169 

National 

SN54LS169A 

t Tl 

SN74LS169A 

Tl 

TTL-S SN54S169 

t Tl 

SN74S169 

Tl 

j Binary Up/Down Counter, Three State 

TTL-LS AM25LS2569C 

AMD 

AM25LS2569M 

tAMD 

1 Dual Binary Up/Down Counter, Synchronous, Preset 

Input 


TTL MC4055 

Motorola 

MC4355 

t Motorola 

MC54455 

t Motorola 

MC74455 

Motorola 

1 4 bit Universal Shift Register, Binary Up/Uown 

Counter, Synchronous 


TTL-S SN74S291 

Tl 

Counters, Decade, 

Count Up 

Decade Counter, Divide by 2 and by 5 

TTL 9350C 

Fairchild 

9350M 

t Fairchild 

5490 

t Fairchild 

7490 

Fairchild 

54290 

t Fairchild 

(Continued) 



* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Counters, Decade, 
(Cont’d) 

Count Up 

TTL (Cont'd.) 

74290 

Fairchild 

ZN5490 

t Ferranti 

ZN7490 

Ferranti 

HD2519 

Hitachi 

HD7490 

Hitachi 

ITT5490 

tin 

ITT7490 

in 

M53290 

Mitsubishi 

M53490 

Mitsubishi 

MC5490 

t Motorola 

MC7490 

Motorola 

MC54290 

t Motorola 

MC74290 

Motorola 

DM5490 

t National 

DM7490 

National 

5490 

t Signetics 

7490 

Signebcs 

TL7490S1 

Telefunken 

SN5490A 

+ T1 

SN7490A 

. Tl 

SN54290 

t Tl 

SN74290 

Tl 

TD3490 

Toshiba 

7490 

TRW 

74290 

TRW 

TTL-LS 9LS90C 

Fairchild 

9LS90M 

t Fairchild 

9LS290C 

Fairchild 

9LS290M 

t Fairchild 

54LS90 

t Fairchild 

74LS90 

Fairchild 

54LS290 

t Fairchild 

74LS290 

Fairchild 

ITT74LS90 

in 

ITT74LS290 

in 

SN54LS90 

t Motorola 

SN74LS90 

Motorola 

SN54LS290 

t Motorola 

SN74LS290 

Motorola 

' DM54LS90 

t National 

DM74LS90 

National 

9LS90C 

Raytheon (268) 

9LS90M 

f Raytheon (268) 

54LS90 

t Raytheon (268) 

74LS90 

Raytheon (268) 

54LS90 

t Signetics 

74LS90 

Signetics 

54LS290 

t Signetics 

74LS290 

Signetics 

SN54LS90 

t Tl 

SN74LS90 

Tl 

SN54LS290 

t Tl 

SN74LS290 

Tl 

Decade (Divide by 2 and Divide by 5) Counter/ Latch, 

Ripple, Preset Input 

TTl 54176 

t Fairchild 

74176 

Fairchild 

54196 

t Fairchild 

74196 

Fairchild 

M53376 

Mitsubishi 

MC7280 

t Motorola 

MC54176 

t Motorola 

MC74176 

Motorola 

MC54196 

t Motorola 

MC74196 

Motorola 

DM7280 

t National 

DM8280 

National 

DM7290 

t National 

(Continued) 


Counters, Decade, 

Count Up 

(Cont’d) 


TTL (Cont’d.) 


DM8290 

National 

DM54176 

t National 

DM74176 

National 

DM54196 

t National 

DM74196 

National 

RC8280 

Raytheon 

RC8290 

Raytheon 

RM8280 

t Raytheon 

RM8290 

t Raytheon 

N8280 

Signetics 

N8290 

Signetics 

74176 

Signetics 

74196 

Signetics 

S8280 

t Signetics 

S8290 

t Signetics 

SN54176 

t Tl 

SN74176 

Tl 

SN54196 

t Tl 

SN74196 

Tl 

m-LS 9LS196C 

Fairchild 

9LS196M 

t Fairchild 

54LS196 

t Fairchild 

74LS196 

Fairchild 

ITT74LS196 

ITT 

SN54LS196 

t Motorola 

SN74LS196 

Motorola 

DM54LS196 

t National 

DM74LS196 

National 

9LS196C 

Raytheon 

9LS196M 

t Raytheon 

54LS196 

t Raytheon 

74LS196 

Raytheon 

74LS196 

t Signetics 

SN54LS196 

t Tl 

SN74LS196 

Tl 

N82S90 

Signetics 

SN54S196 

t Tl 

SN74S196 

Tl 

1 Decade Counter, Synchronous, Preset Input 1 

(Asynchronous Clear) 


TTL 9310C 

AMD 

931 0M 

t AMD 

SN54160 

t AMD 

SN74160 

AMD 

931 0C 

Fairchild 

931 0M 

t Fairchild 

54160 

t Fairchild 

74160 

Fairchild 

HD74160 

Hitachi 

0754160 

tin 

0774160 

ITT 

M53360 

Mitsubishi 

MC8310 

Motorola 

MC9310 

Motorola 

MC54160 

t Motorola 

MC74160 

Motorola 

DM54160 

t National 

DM74160 

National 

DM8310 

National 

DM9310 

t National 

54160 

t Raytheon 

74160 

Raytheon 

RC9310 

Raytheon 

RM9310 

t Raytheon 

54160 

f Signetics 

74160 

Signetics 

9310 

Signetics 

SN29310 

Tl 

(Continued) 



Counters, Decade, 

Count Up 

(Cont’d) 


TTL (Cont'd.) 


SN39310 

Tl 

SN54160 

t Tl 

SN74160 

Tl 

74160 

TRW 

TTL-LS AM25LS160C 

AMD 

AM25LS160M 

tAMD 

SN54LS16Q 

t AMD 

SN74LS1 60 

AMD 

9LS160C 

Fairchild 

9LS160M 

t Fairchild 

54LS160 

t Fairchild 

74LS160 

Fairchild 

ITT74LS160A 

ITT 

SN54LS16Q 

t Motorola 

SN74LS160 

Motorola 

DM54LS160 

t National 

DM74LS160 

National 

9LS160C 

Raytheon 

9LS160M 

t Raytheon 

25LS160C 

Raytheon 

25LS160M 

t Raytheon 

54LS160 

t Raytheon 

74LS160 

Raytheon 

74LS160 

Signetics 

SN54LS160A 

t Tl 

SN74LS160A 

Tl 

TTL-S SN54S160 

tAMD 

SN74S160 

AMD 

93S10C 

AMD 

93S10M 

tAMD 

93S10C 

Fairchild 

93S10M 

t Fairchild 

1 Decade Counter, Synchronous, Preset Input 1 

(Synchronous Clear) 


TTL SN54162 

tAMD 

SN74162 

AMD 

54162 

t Fairchild 

74162 

Fairchild 

HD74162 

Hitachi 

ITT54162 

tin 

11774162 

in 

M53362 

Mitsubishi 

MC54162 

t Motorola 

MC74162 

Motorola 

DM54162 

t National 

DM74162 

National 

54162 

t Raytheon 

74162 

Raytheon 

54162 

t Signetics 

74162 

Signetics 

SN54162 

t Tl 

SN74162 

Tl 

74162 

TRW 

TTL-LS AM25LS162C 

AMD,' 

AM25LS162M 

tAMrj 

SN54LS162 

tAMD 

SN74LS1 62 

AMD 

9LS162C 

Pairchild 

9LS162M 

t Fairchild 

54LS162 

t Fairchild 

74LS162 

Fairchild • 

m74LS162A 

in 

SN54LS162 

t Motorola 

SN74LS162 

Motorola 

DM54LS162 

t National 

DM74LS162 

National 

9LS162C / 

Raytheon 

(Continued) 
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I- 
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t Military Temperature Range (-55° to 125”C) 
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DIGITAL-TTL (Cont’d) 


Counters, Decade, Count Up 
(Cont’d) 

TTL-LS (Cont'd.) 


9LS162M 

t Raytheon 

25LS162C 

Raytheon 

25LS162M 

t Raytheon 

54LS162 

t Raytheon 

74LS162 

Raytheon 

74LS162 

Signetics 

SN54LS162A 

t Tl 

SN74LS162A 

Tl 

SN54S162 

t Tl 

SN74S162 

Tl 


Decade Counter, Synchronous, Preset Input Low 
Power 

TTL N8292 Signetics 

S8292 t Signetics 

Decade Counter, Synchronous (both conventional and 
three state outputs), Preset Inputs 
TTL DM7555 t National 

DM8555 National 

Decade Counter, 10 line Output (resettable 2 10) 

TTL 9319C Fairchild 

931 9M t Fairchild 

9320C Fairchild 

9320M t Fairchild 

Dual Decade Counter, Synchronous 

TTL MC54452 t Motorola 

MC74452 Motorola 

Dual Decade Counter, Ripple (Dual 54/7490A) 


TTL 

MC4052 

MC4352 

SN54390 

SN54490 

SN74390 

SN74490 

Motorola 
t Motorola 
t Tl 
t Tl 

Tl 

Tl 

TTL-LS 

9LS390C 

Fairchild 


54LS390 

t Fairchild 


74LS390 

Fairchild 


9LS490C 

Fairchild 


54LS490 

t Fairchild 


74LS490 

Fairchild 


74LS390 

Signetics 


SN54LS390 

t Tl 


SN74LS390 

T! 


SN54LS490 

t Tl 


SN74LS490 

Tl 

Counters, Decade, Count 

Up/Down 


Decade Up/Down Counter, Synchronous 

TTL 

N8285 

AMD 


S8285 

tAMD 


RC8285 

Raytheon 


HM8285 

t Raytheon 


N4285 

Signetics 


S6285 

t Signetics 

Decade Up/Down Counter, Synchronous, Preset, with 

Mode Control 

! 


TTL 

9306Q 

AMD 


9306M ' 

tAMD 


54190 

t Fairchild 


74190 

Fairchild 


HD74190 ; 

Hitachi 


ITT54190 

tITT 


(1174190 \ 

JTT 


M53390 

Mitsubishi 


MC54190 \ 

t Motorola 


(Continued^ 


Function Device 

Source 

Counters, Decade, 

Count 

Up/Down (Cont’d) 


TTL (Cont’d.) 


MC74190 

Motorola 

DM54190 

t National 

DM74190 

National 

54190 

t Raytheon 

74190 

Raytheon 

54190 

t Signetics 

74190 

Signetics 

SN54190 

t Tl 

SN74190 

Tl 

TTL-LS AM25LS190C 

AMD 

AM25LS190M 

tAMD 

SN54LS190 

tAMD 

SN74LS190 

AMD 

9LS190C 

Fairchild 

9LS190M 

f Fairchild 

54LS190 

t Fairchild 

74LS190 

Fairchild 

ITT74LS190 

ITT 

SN54LS190 

t Motorola 

SN74LS190 

Motorola 

DM54LS190 

t National 

DM74LS190 

National 

9LS190C 

Raytheon 

9LS190M 

t Raytheon 

25LS190C 

Raytheon 

25LS190M 

t Raytheon 

54LS190 

t Raytheon 

74LS190 

Raytheon 

54LS190 

t Signetics 

74LS190 

Signetics 

SN54LS190 

tT! 

SN74LS190 

Tl 

Decade Up/Down Counter, Synchronous, Preset Input 

(2 clocks) 


TTL 9360C 

AMD 

9360M 

tAMD 

SN54192 

tAMD 

SN74192 

AMD 

9360C 

Fairchild 

9360M 

t Fairchild 

54192 

t Fairchild 

74192 

Fairchild 

ZN54192 

t Ferranti 

ZN74192 

Ferranti 

HD2541 

Hitachi 

ITT54192 

tin 

i 17X74 199 

ITT 

M53392 

Mitsubishi 

MC54192 

t Motorola 

MC74192 

Motorola 

DM7560 

t National 

DM8560 

National 

DM54192 

t National 

DM74192 

National 

UPB74192 

NEC America 

54192 

t Raytheon 

74192 

Raytheon 

RC9360 

Raytheon 

RM9360 

t Raytheon 

54192 

Signetics 

74192 

t Signetics 

SN54192 

t Tl 

SN74192 

Tl 

XD34192 

Toshiba 


t Military Temperature Range (-55”ito 125°C) 
v 


AM25LS192M f AMD 

SN54LS192 tAMD 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Function Device 

Source 

Counters, Decade, 

Count 

Up/Down (Cont’d) 


TTL-LS (Cont’d.) 


SN74LS192 

AMD 

9LS192C 

Fairchild 

9LS192M 

t Fairchild 

54LS192 

t Fairchild 

74LS192 

Fairchild 

ITT74LS192 

in 

SN54LS192 

f Motorola 

SN74LS192 

Motorola 

DM54LS192 

t National 

DM74LS192 

National 

fiPB74LS192 

NEC America 

9LS192C 

Raytheon 

9LS192M 

t Raytheon 

25LS192C 

Raytheon 

25LS192M 

t Raytheon 

54LS192 

t Raytheon 

74LS192 

Raytheon 

54LS192 

(Signetics 

74LS192 

Signetics 

SN54LS192 

t Tl 

SN74LS192 

Tl 

I Decade Up/Down Counter, Three State 

TTL-LS AM25LS2568C 

AMD 

AM25LS2568M 

(AMD 

I Dual Decade Up/Down Counter, Synchronous, Preset 

Input 


TTL MC4054 

Motorola 

MC4354 

t Motorola 

MC54454 

Motorola 

MC74454 

Motorola 

Decade Up/Down Counter, Counter, Synchronous, 

Preset Input, Mode Control, Look ahead Carry 

TTL-LS AM25LS168C 

AMD 

AM25LS168M 

tAMD 

SN54LS168 

tAMD 

SN74LS168 

AMD 

9LS168C 

Fairchild 

54LS168 

t Fairchild 

74LS168 

Fairchild 

DM54LS168 

National 

DM74LS168 

National 

SN54LS168 

t Tl 

SN74LS168 

Tl 

SN54LS668 

t Tl 

SN74LS668 

Tl 


SN74S168A 

Tl 

Four Decade Counter/Latch/Display Driver 

(Synchronous, BCD and segment drives) 

| TTL ZN1040E 

Ferranti 

Counters, Miscellaneous 

4 bit Universal Counter 


TTL MC4023 

Motorola 

j Divide By 12 Counter (Divide by 2 and 6), Ripple 

TTL 5492 

t Fairchild 

7492 

Fairchild 

ZN5492 

t Ferranti 

ZN7492 

Ferranti 

HD2521 

Hitachi 

HD7492 

Hitachi 

ITT5492 

tin 

iTT7492 

in 

M53292 

Mitsubishi 

MC5492 

t Motorola 

(Continued) 
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DIGITAL-TTL (Cont’d) 


Function 


Source 


Function 


Device 


Source 


Function Device 

Source 

Decoders (Cont’d) 

TTL (Cont’d.) 


< ITT9301-1 

tin 

ITT9301-5 

in 

M53262 

Mitsubishi 

M53242 

Mitsubishi 

MC5442 

t Motorola 

MC7442 

Motorola 

MC8301 

Motorola 

MC9301 

t Motorola 

DM5442 

t National 

DM7442 

National 

DM8301 

National 

DM9301 

t National 

jiPB7442 

NEC America 

5442 

t Raytheon- 

7442 

Raytheon 

RC8251 

Raytheon 

RC8252 

Raytheon 

RM8251 

t Raytheon 

RM8252 

t Raytheon 

5442 

t Signetics 

7442 

Signetics 

N8251 

Signetics 

N8252 

Signetics 

S8251 

t Signetics 

S8252 

t Signetics 

SN29301 

Tl 

SN39301 

t Tl 

SN5442A 

t Tl 

SN7442A 

Tl 

TD3441 

Toshiba 

TD3442 

Toshiba 

TTL-LS 9LS42C 

Fairchild 

9LS42M 

t Fairchild 

54LS42 

t Fairchild 

74LS42 

Fairchild 

ITT74LS42 

in 

SN54LS42 

t Motorola 

SN74LS42 

Motorola 

DM54LS42 

t National 

DM74LS42 

National 

|iPB74LS42 

NEC America 

9LS42C 

Raytheon (266) 

9LS42M 

t Raytheon (266) 

54LS42 

t Raytheon (266) 

74LS42 

Raytheon (266) 

54LS42 

t Signetics 

74LS42 

Signetics 

SN54LS42 

t Tl 

SN74LS42 

Tl 

TTL-S N82S52 

Signetics 

1 BCD to Decimal (1 of 10) Decoder, Three State 

TTL-LS AM25LS2537C 

AMD 

AM25LS2537M 

tAMD, 

1 BCD to Binary and Binary to BCD Convert^, Open 

Collector 


TTL MC4001 

Motorola 


Line 


Counters, Miscellaneous 
(Cont’d) 


nL (Cont'd.) 



MC7492 

Motorola 


DM5492 

t National 


DM7492 

National 


5492 

t Signetics 


7492 

Signetics 


SN5492A 

t Tl 


SN7492A 

Tl 


TD3492 

Toshiba 


7492 

TRW 


TTL-LS 9LS92C 

Fairchild 


9LS92M 

t Fairchild 


54LS92 

t Fairchild 


74LS92 

Fairchild 


SN54LS92 

t Motorola 


SN74LS92 

Motorola 


DM54LS92 

t National 


DM74LS92 

National 


9LS92C 

Raytheon 

(268) 

9LS92M 

t Raytheon 

(268) 

54LS92 

t Raytheon 

(268) 

74LS92 

Raytheon 

(268) 

54LS92 

t Signetics 


74LS92 

Signetics 


SN54LS92 

t Tl 


SN74LS92 

Tl 


Divide By 12 Counter (Divide by 2 and 6), Preset Input 

nL DM7288 

t National 


DM8288 

National 


N8288 

Signetics 


S8288 

t Signetics 


Programmable Modulo N Binary Counter 


nL MC4018 

Motorola 


MC4318 

t Motorola 


MC4019 

Motorola 


MC4319 

t Motorola 


Programmable Modulo N Decade Counter 


nL MC4016 

Motorola 


MC4316 

t Motorola 


MC4017 

Motorola 


MC4317 

t Motorola 


Binary Counter/Latch, Three State 



TTL DM7554 

t National 


DM8554 

National 


Decade Counter/Latch, Three State 



nL DM7552 

t National 


DM8552 

National 


Programmable Modulo N Divider (Divide by 2 to 15, 

Cascadable) 



nL DM7520 

t National 


DM8520 

National 


4 bit Variable Modulo Counter (2 and 5, 6, 7, 8, or 10, 

12, 14, 16) 



nL 9305C 

Fairchild 


9305M 

t Fairchild 


nL-S 93S05C 

Fairchild 


93S05M 

t Fairchild 


Decade Counter/Latch/7 Segment Decoder 


nL MC4050 

Motorola 


MC4350 

t Motorola 


MC4051 

Motorola 



Decade Counter/Latch/Decoder (Nixie Driver) 
TTL SN74142 Tl 


Counters, Miscellaneous 
(Cont’d) 


10 


20 


30 


40 


50 


60 


Decade Counter/Latch LED/Lamp Driver (High 
Current Output) 

nL SN54144 tTI 

SN74144 Tl 


Decade Counter/Latch, LED/Lamp Driver (Constant 

Current Output) 

nL SN54143 

tTI 


SN74143 

Tl 


nL-LS SN54LS143 

tTI 


SN74LS143 

Tl 


Decoders 

Excess 3 to Decimal (1 of 10) Decoder 


nL 5443 

t Fairchild 


7443 

Fairchild 


HD2537 

Hitachi 


HD7443 

Hitachi 


in5443 

tin 


ITT7443 

in 


M53243 

Mitsubishi 


MC5443 

t Motorola 


MC7443 

Motorola 


5443 

t Raytheon 


7443 

Raytheon 


5443 

t Signetics 


7443 

Signetics 


SN5443A 

tTI 


SN7443A 

Tl 


nL-LS 9LS43C 

Raytheon 

(266) 

9LS43M 

f Raytheon 

(266) 

54LS43 

t Raytheon 

(266) 

74LS43 

Raytheon 

(266) 

Excess 3 Gray to Decimal (1 of 10) Decoder 


nL 5444 

t Fairchild 


7444 

Fairchild 


HD2538 

Hitachi 


HD7444 

Hitachi 


in5444 

tin 


ITT7444 

in 


M53244 

Mitsubishi 


MC5444 

t Motorola 


MC7444 

Motorola 


5444 

t Raytheon 


7444 

Raytheon 


5444 

t Signetics 


7444 

Signetics 


SN5444A 

tTI 


SN7444A 

Tl 


nL-LS 9LS44C 

Raytheon 

(266) 

9LS44M 

t Raytheon 

(266) 

54LS44 

t Raytheon 

(266) 

74LS44 

Raytheon 

(266) 

BCD to Decimal (1 of 10) Decoder 

nL 9301 M 

tAMD 


9301 C 

AMD 


5442 

t Fairchild 


7442 

Fairchild 


9301 C 

Fairchild 


9301 M 

t Fairchild 


9302C 

Fairchild 


9302M 

t Fairchild 


ZN5442 

t Ferranti 


ZN7442 

Ferranti 


HD2536 

Hitachi 


HD7442 

Hitachi 


in5442 

tin 


ITT7442 

in 



(Continued) 


70 


80 


90 


100 


110 


120 


BCD to Decimal Decoder/Driver, Open/Collector, 15v 
TTL 


54145 

t/Fairchild 

74145 

Fairchild 

931 45C 

■ Fairchild 

931 45M 

t Fairchild 

HD2555 

t Hitachi 

in541 45 - 

tin 

ITT74145 

in 

M53345 

Mitsubishi 

MC54145 

t Motorola 


(Continued) 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55" to 125°C) 


* Typical -Values 
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DIGITAL-TTL (Cont’d) 


Decoders (Cont’d) 


TTL (Cont’d.) 

MC74145 

Motorola 


DM54145 

t National 


DM74145 

National 


54145 

t Raytheon 


74145 

Raytheon 


54145 

t Signetics 


74145 

Signetics 


SN54145 

t Tl 


SN74145 

Tl 


74145 

TRW 

TTl-LS 

54LS145 

t Fairchild 


74LS145 

Fairchild 


74LS145 

Signetics 


SN54LS145 

t Tl 


SN74LS1 45 

Tl 


SN54LS445 

t Tl 


SN74LS445 

Tl 

BCD to Decimal/Decoder Driver, Open Collector to 

30v Output 
TTL 

5445 

t Fairchild 


7445 

Fairchild 


HD2531 

Hitachi 


i ITT5445 

tin 


ITT7445 

in 


M53245 

Mitsubishi 


MC5445 

t Motorola 


MC7445 

Motorola 


DM5445 

t National 


DM7445 

National 


fiPB7445 

NEC America 


5445 

t Raytheon 


7445 

Raytheon 


5445 

t Signetics 


7445 

Signetics 


SN5445 

t Tl 


SN7445 

Tl 


7445 

TRW 

Dual 1 of 4 Decoder/Demultiplexer (Independent 

Address) 

TTL 

9321 C 

AMD 


9321 M 

t AMD 


9321 C 

Fairchild 


9321 M 

t Fairchild 

Dual Binary to One Of Four Line Gated Decoder 

TTL 

MC4007 

Motorola 


MC4307 

t Motorola 

Demultiplexer, (2 Lines In 2 of 4 Out) Three State 

TTL 

DM7230 

t National 


DM8230 

National 


Dual 2 Line To 4 Line Decoder/Demultiplexer, Totem 

Pole Output (or 3 Line to 8 Line 


Decodsr/DemuiSplexer) 


TTL t\4155 

t Fairchild 

7^155 

Fairchild 

ZN|4155 

t Ferranti 

ZN^155 

Ferranti 

HD7<#55 

Hitachi 

ITT54tt5 

tin 

ITT741* 

in 

M53355* 

Mitsubishi 

MC5415K 

t Motorola 

MC74155V 

Motorola 

DM54155 \ 

n»17i4ce li 

t National 
i4atiOn3{ 

t/ivif*»Tyy v 

(iPB74185 \ 

NEC America 

54155 \ 

t Raytheon 


t Military Temperature Range (-55 ' to 125°C) 


Function Device 

Source 

Line 

Function 

Device 

Source 

Decoders (Cont’d) 


Decoders (Cont’d) 

m (Cont'd.) 


70 

Dual 2 Line to 4 Line Decoder/Demultiplexer 

74155 

Raytheon 


m-LS 

AM25LS1 39C 

AMD 

54155 

t Signetics 



AM25LS139M 

AMD 

74155 

Signetics 



SN54LS139 

t AMD 

SN54155 

t Tl 



SN74LS139 

AMD 

SN74155 

Tl 



9LS139C 

Fairchild 

74155 

TRW 



9LS139M 

t Fairchild 





54LS139 

t Fairchild 

nL-LS 9LS155C 

Fairchild 



741 Si. IQ 

PairrhilH . 

9LS155M 

t Fairchild 



ITT74LS139 

in 

54LS155 

t Fairchild 



SN54LS139 

t Motorola 

74LS155 

Fairchild 

80 


SN74LS139 

Motorola 

ITT74LS155 

in 



DM54LS139 

t National 

SN54LS155 

t Motorola 



DM74LS139 

National 

SN74LS155 

Motorola 



M PB74LS139 

NEC America 

DM54LS155 

t National 



9LS139C 

Raytheon 

DM74LS155 

National 



9LS139M 

t Raytheon 

HPB74LS155 

NEC America 



25LS139C 

Raytheon 

9LS155C 

Raytheon 



25LS139M 

t Raytheon 

9LS155M 

t Raytheon 



54LS139 

t Raytheon 

54LS155 

t Raytheon 



74LS139 

Raytheon 

74LS155 

Raytheon 

90 


54 LSI 39 

t Signetics 

74LS155 

Signetics 



74LS139 

Signetics 

SN54LS155 

t Tl 



SN54LS139 

t Tl 

SN74LS155 

Tl 



SN74LS139 

Tl 

Dual 2 Line to 4 Line Decoder/Demultiplexer, Open 


nL-s 

93S21C 

AMD 

Collector (or 3 Line to 8 Line Decoder/Demultiplexer) 



93S21M 

t AMD 

nL 54156 

t Fairchild 



SN54S139 

t AMD 

74156 

Fairchild 



SN74S139 

AMD 

HD74156 

Hitachi 



54S139 

t Fairchild 

0754156 

tin 



74S139 

Fairchild 

ITT74156 

in 

100 


DM74S139 

National 

M53356 

Mitsubishi 



54S139 

t Signetics 

MC54156 

t Motorola 



74S139 

Signetics 

MC74156 

Motorola 



SN54S139 

t Tl 

DM54156 

t National 



SN74S139 

Tl 

DM74156 

National 


Dual 2 Line to 4 Line Decoder/Demultiplexer, Three 

pPB74156 

NEC America 


State 



54156 

t Raytheon 


m-LS 

AM25LS2539C 

AMD 

74156 

Raytheon 



AM25LS2539M 

t AMD 

54156 

t Signetics 


1 3 Line to 8 Line Decoder/Demultiplexer with Input 

74156 

Signetics 

110 

Latches 



SN54156 

t Tl 


m-s 

93S137C 

Fairchild 

SN74156 

Tl 



93S137M 

t Fairchild 

74156 

TRW 


1 3 Line to 8 Line Decoder/ Demultiplexer 

nL-LS 9LS156C 

Fairchild 


m-LS 

AM25LS138C 

AMD 

9LS156M 

t Fairchild 



AM25LS138M 

AMD 

54LS156 

t Fairchild 

II 


SN54LS138 

t AMD 

74LS156 

Fairchild 



SN74LS138 

AMD 

ITT74LS156 

in 



9LS138C 

Fairchild 

SN54LS156 

t Motorola 



9LS138M 

t Fairchild 

SN74LS156 

Motorola 

120 


54LS138 

t Fairchild 

DM54LS156 

t National 



74LS138 

Fairchild 

OM74LS156 

National 



ITT74LS138 

ITT 

9LS156C 

Raytheon 

1 


SN54LS138 

t Motorola 

9LS156M 

t Raytheon 

i 


SN74LSI38 

Motorola 

54LS156 

t Raytheon 



DM54LSi38 

t National 

Tiil C4CC 
i nuo i jm 

n3yiM6on 



DM74 LSI 38 

Na'iOi'iai 

74LS156 

Signetics * 



.(P874LS138 

NEC America 

SN54LS156 

t Tl 



9LS138C 

Raytheon 

SN74LS156 

Tl 



9LS138M 

t Raytheon 





25LS138C 

Raytheon 

Dual 2 Line to 4 Line Decoder/Demultiplexer (or 3 

130 


25LS138M 

t Raytheon 

Line to 8 Line Decoder/Demultiplexer) Three State 



54LS138 

t Raytheon 

nL-LS 54255 

t Raytheon 



74LS138 

Raytheon 

74255 

Raytheon 



54LS138 

t Signetics 


Raytheon 



74LS138 

Signetics 

9LS255M 

t Raytheon 

: 


SN54LS138 

t Tl 

54LS255 

t Raytheon 



SN74LS138 

Tl 

74LS255 

Raytheon 



(Continued) 


* Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Decoders (Cont’d) 

3 Line to 8 Line Decoder/Demultiplexer (Cont’d.) 

TTL-S SN54S138 

t AMD 

SN74S138 

AMD 

54S138 

f Fairchild 

74S138 

Fairchild 

3205 

Intel 

M5S138 

Mitsubishi 

DM74S138 

National 

74S138 

t Signetics 

SN54S138 

t Tl 

SN74S138 

Tl 

3 Line to 8 Line Decoder/Demultiplexer, Control I 

Storage, Three State 


TTL-LS AM25LS2538C 

AMD 

AM25LS2538M 

t AMD 

3 Line to 8 Line Decoder/Demultiplexer, Inverting/Non 1 

Inverting, Control Storage 


TTL-LS AM25LS2536C 

AMD 

AM25LS2536M 

t AMD 

Binary to Octal (1 of 8) Decoder 


TTL 9301 C 

Fairchild 

9301 M 

t Fairchild 

M54402 

Mitsubishi 

MC4006 

Motorola 

MC4306 

t Motorola 

MC7250 

Motorola 

MC8250 

t Motorola 

AN852 

Panasonic 

RC8250 

Raytheon 

RM8250 

t Raytheon 

N8250 

Signetics 

S8250 

t Signetics 

9301 

Signetics 

TTL-S N82S50 

Signetics 

Binary to Octal Decoder, Non Inverting I 

TTL MC4048 

Motorola j 

Binary to Octal Decoder, Inverting/Non Inverting, Open 1 

Collector 


TTL MC4038 

Motorola 

1 Line to 8 Line Demultiplexer 


TTL DM7223 

t National 

DM8223 

National 

1 Binary to 2 of 8 Decoder, Open Collector j 

| TTL MC4040 

Motorola j 

1 4 Line to 16 Line Decoder/Demultiplexer j 

TTL 931 1C 

AMD 

931 1M 

t AMD 

SN54154 

t AMD 

SN74154 

AMD 

931 1C 

Fairchild 

931 1M 

t Fairchild 

54154 

t Fairchild 

74154 

Fairchild 

ZN54154 

t Ferranti 

ZN74154 

Ferranti 

HD2580 

Hitachi 

M53354 

Mitsubishi 

MC8311 

Motorola 

MC9311 

t Motorola 

MC54154 

t Motorola 

MC74154 

Motorola 

DM54154 

t National 

DM74154 

National 

DM8311 

National 

DM9311 

t National s 

|iPB74154 

NEC America 

(Continued) 



Function Device- 

Source 

| Decoders (Cont’d) 

TTL {Cont’d.) 


RC9311 

Raytheon 

RM9311 

t Raytheon 

54154 

t Raytheon 

74154 

Raytheon 

54154 

t Signetics 

74154 

Signetics 

SN29311 

Tl 

SN39311 

t Tl 

SN54154 

t Tl 

S.N74154 

Tl 

74154 

TRW 

TTL-LS DM54LS154 

t National 

DM74LS154 

National 

54LS154 

t Signetics 

74LS154 

Signetics 

I 4 Line to 16 Line Decoder/Demultiplexer, Open 

Collector Output 


TTL 54159 

t Raytheon 

74159 

Raytheon 

SN54159 

t Tl 

SN74159 

Tl 

Drivers 

Quad Predriver, Open Collector 


TTL MC4042 

Motorola 

1 Quad 2 Input AND Buffer, Open Collector, to 15v 1 

Output (High Voltage 54/74109) 


TTL DS7819 

t National 

DS8819 

National 

1 Hex Buffer/Driver, Open Collector High Voltage 

Output, to 15v 


TTL 5417 

t Fairchild 

7417 

Fairchild 

HD7417 

Hitachi 

ITT5417 

tin 

ITT7417 

ITT 

M53217 

Mitsubishi 

MC5417 

t Motorola 

MC7417 

Motorola 

DM5417 

t National 

DM7417 

National 

5417 

t Signetics 

7417 

Signetics 

SN5417 

t Tl 

SN7417 

Tl 

TD3417 

Toshiba 

7417 

TRW 

J Hex Buffer/Driver, Open Collector High Voltage 

Output, to 30v 


TTL 5407 

t Fairchild 

7407 

Fairchild 

HD7407 

Hitachi 

ITT5407 

tin 

ITT7407 

in 

M53207 

Mitsubishi 

MC5407 

t Motorola 

MC7407 

Motorola 

DM5407 

t National 

DM7407 

National 

5407 

f Signetics 

7407 

Signetics 

SN5407 

t Tl 

SN7407 

Tl 

TD3407 

Toshiba 

7407 

TRW 


Function Device 

Source 

Drivers (Cont’d) 

Hex Inverter Buffer/Driver Open Collector High 

Voltage Output, to 15v 


TTL 5416 

t Fairchild 

7416 

Fairchild 

HD7416 

Hitachi 

ITT5416 

tin 

1177416 

in 

M53216 

Mitsubishi 

MC5416 

t Motorola 

MC7416 

Motorola 

DM5416 

t National 

DM7416 

National 

DS7812 

t National 

DS8812 

National 

5416 

{Signetics 

7416 

Signetics 

SN5416 

t Tl 

SN7416 

Tl 

TD3416 

Toshiba 

7416 

TRW 

I Hex Inverter Buffer/Driver, Open Collector High 

Voltage Output, to 30v 


TTL 5406 

t Fairchild 

7406 

Fairchild 

HD7406 

Hitachi 

ITT5406 

tin 

ITT7406 

in 

M53206 

Mitsubishi 

MC5406 

t Motorola 

MC7406 

Motorola 

DM5406 

t National 

DM7406 

National 

5406 

{Signetics 

7406 

Signetics 

SN5406 

t Tl 

SN7406 

Tl 

TD3406 

Toshiba 

7406 

TRW 

1 Hex High Voltage Interface Driver, Open Collector, to 

35v 


TTL HD235 

{ Harris 

HD535 

Harris 

1 Quad 2 Input NAND Buffer, Open Collector, to 15v 

Output 


TTL 5426 

{ Fairchild 

7426 

Fairchild 

HD2560 

Hitachi 

HD7426 

Hitachi 

ITT5426 

tin 

- ITT7426 

in 

MC5426 

t Motorola 

MC7426 

Motorola 

DM5426 

{ National 

DM7426 

National 

DS7810 

t National 

DS8810 

National 

DS7811 

t National 

DS8811 

National 

5426 

{Signetics 

7426 

Signetics 

SN5426 

t Tl 

SN7426 

Tl 

TD3426 

Toshiba 

7426 

TRW 

1 Quad 2 Input NAND Buffer, Open Collector, to 30v 

Output 


TTL N8T80 

Signetics 

S8T80 

{Signetics 


< 

H 

3 

Q 


t Military Temperature Range (-55° to 125'C) 


* Typical Values 
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DIGITAL 


10 MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Drivers (Cont’d) 

4 Input NAND High Voltage, High Current Driver (40 to 

50v, sinks 150 to 500ma) 


TTL SH2001C 

Fairchild 

SH2001M 

t Fairchild 

SH2002C 

Fairchild 

SH2002M 

t Fairchild 

SH2200C 

Fairchild 

SH2200M 

t Fairchild 

Quad 2 Input AND Power Driver (to 70v, sinks 3uuma) | 

TTL MN204 

Micro Net 

MN304 

Micro Net 

MN304H 

t Micro Net 

UDN-5706A 

Sprague 

Quad 2 Input AND Power Driver, Open Collector (to 1 

lOOv, sinks 500ma) 


TTL UHC/D-400 

t Sprague 

UHC/D-406 

t Sprague 

UHC/D-500 

t Sprague 

UHC/D-506 

t Sprague 

UHP-400 

Sprague 

UHP-406 

Sprague 

UHP-500 

Sprague 

UHP-506 

Sprague 

Quad 2 Input NAND Power Driver, Open Collector (to 1 

lOOv, sinks 500ma) 


TTL UHC/D-407 

t Sprague 

UHC/D-408 

t Sprague 

UHC/D-507 

t Sprague 

UHC/D-508 

t Sprague 

UHP-407 

Sprague 

UHP-408 

Sprague 

UHP-507 

Sprague 

UHP-508 

Sprague 

Quad 2 Input NAND Bus Driver, Open Collector, 80ma | 

TTL 96101 

Fairchild | 

Quad 2 Input OR Power Driver, Open Collector (to 

lOOv, sinks 500ma) 


TTL UHC/D-402 

t Sprague 

UHC/D-403 

t Sprague 

UHC/D-502 

t Sprague 

UHC/D-503 

t Sprague 

U HP-402 

Sprague 

UHP-403 

Sprague 

UHP-502 

Sprague 

UHP-503 

Sprague 

Quad 2 Input NOR Power Driver, Open Collector (to 

IQOv sinks 50Grr.a) 


TTL UHC/D-432 

t Sprague 

UHC/D-433 

t Sprague 

UHC/D-532 

t Sprague 

UHC/D-533 

t Sprague 

UHP-432 

Sprague 

UHP433 

Sprague 

UHP-532 

Sprague 

UHP-533 

Sprague 

Quad 2 Input NOR 75 Ohm/ 50 Ohm Line Driver ■ 

TTL 74128 

Sianeiirs 

SN54128 

f T! 

SN74128 

Tl 

Hex Interface Inverter, Open Collector, to 30v 

TTL N8T90 

Signetics 

S8T90 

t Signehcs 

Hex Interface Inverter, Open Collector, to 50v or to 1 

SOlTfd) 


nL HD234 

t Harris 

HD334 

t Harris 

HD534 

Harris 


Function Device 

Source 

Drivers (Cont’d) 

Quad Bus Driver, Three State 


TTL RC8T09 

Raytheon 

RM8T09 

t Raytheon 

N8T09 

Signetics 

S8T09 

t Signetics 

1 Hex Bus Driver, Gated Enable, Three State ! 

TTL DM54365 

t National 

DM74365 

National 

/eaoo 

Signetics 

SN54365 

t Tl 

SN74365 

Tl 

I Hex Bus Driver, Gated Enable, Inverted Three State 1 

Output 


TTL DM54366 

t National 

DM74366 

National 

74366 

Signetics 

SN54366 

t Tl 

SN74366 

Tl 

1 Hex Bus Driver, 2 Line and 4 Line Enable, Three State 1 

TTL DM54367 

t National 

DM74367 

National 

74367 

Signetics 

| SN54367 

t Tl 

SN74367 

Tl 

1 Hex Bus Driver, 2 Line and 4 Line Enable, Inverted 

Three State Output 


TTL DM54368 

t National 

DM74368 

National 

74368 

Signetics 

SN54368 

t Tl 

SN74368 

Tl 

1 Dual 3 Input 3 Output AND Series Terminated Line 

Driver 


TTL-H MC3028 

Motorola 

MC3128 

t Motorola 

1 Dual 3 Input 3 Output NAND Series Terminated Line 

Driver 


TTL-H MC3029 

Motorola 

MC3129 

t Motorola 

1 Dual 4 Input Positive NAND 50 Ohm Line Driver 

TTL-S 54S140 

t Fairchild 

74S140 

t Fairchild 

HD74S140 

Hitachi 

DM74S140 

National 

54S140 

t Signetics 

74S140 

Signetics 

SN54S140 

|TI 

SN74S1 40 

Tl 

Flip-Flops 


See Also Interface Memory and Peripheral Drivers 

TTL 9000C 

Fairchild 

9000M 

t Fairchild 

9001 C 

Fairchild 

9O01M 

t Fairchild 

54104 

t Fairchild 

74104 

Fairchild 

54105 

t Fairchild 

74105 

Fairchild 

ITT9001 

ITT 

/iPB74105 

NEC America 

1 AND Gated “J K” Master Slave Flip Flop with Preset 

and Clear 


TTL 5472 

t Faircliild 

7472 

Fairchild 

ZN5472 

t Ferranti 

(Continued) 



Function Device 

Source 

Flip-Flops (Cont’d) 

TTL (Cont’d.) 


ZN7472 

Ferranti 

HD2529 

Hitachi 

HD7472 

Hitachi 

ITT5472 

tin 

ITT7472 

in 

M5375 

Mitsubishi 

M53272 

Mitsubishi 

MC5472 

t Motorola 

MC7472 

Motorola 

DM5472 

t National 

DM7472 

National 

7472 

Signetics 

5472 

t Signetics 

SN5472 

t Tl 

SN7472 

Tl 

TD3472 

Toshiba 

' 7472 

TRW 

TTL-H 54H72 

t Fairchild 

74H72 

Fairchild 

ITT54H72 

tin 

ITT74H72 

in 

MC3051 

Motorola 

MC3151 

t Motorola 

DM54H72 

t National 

DM74H72 

National 

54H72 

f Signetics 

74H72 

Signetics 

SN54H72 

t Tl 

SN74H72 

Tl 

I AND Gated "J K" Master Slave Flip Flop with Data j 

Lockout 


TTL SN54110 

t Tl 

SN74110 

Tl 

I AND Gated, Edge Triggered “J K” Rip Flop with 

Preset and Clear 


nL 5470 

t Fairchild 

7470 

Fairchild 

ZN5470 

t Ferranti 

ZN7470 

Ferranti 

HD2539 

Hitachi 

ITT5470 

tin 

ITT7470 

ITT 

M53270 

Mitsubishi 

MC5470 

t Motorola 

MC7470 

Motorola 

DM5470 

t National 

DM7470 

National 

5470 

f Signetics 

7470 

Signetics 

N8270 

Signetics 

S8270 

t Signetics 

SN5470 

t Tl 

SN7470 

Tl 

j "J K” Negative Edge Triggered Flip Flop, AND Input 

TTL-H 54H102 

t Fairchild 

74H102 

Fairchild 

54H102 

t Signetics 

74H102 

Signetics 

SN54H102 

t Tl 

SN74H102 

Tl 

I "J K" Master Slave Flip Flop, AND OR Input 

TTL-H 54H71 

f Fairchild 

74H71 

Fairchild 

DM54H71 

t National 

DM74H71 

National 

54H71 

f Stgnetics 

(Continued) 



t Military Temperature Range (-55* to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGIT AL-TTL (Cont’d) 


Flip-Flops (Cont’d) 


Flip-Flops (Cont’d) 


TTL-H (Cont'd.) 

74H71 

SN54H71 

SN74H71 

Signeta 
+ TI 

Tl 

“J K” Negative Edge Triggered Flip Flop, AND OR 

Input 



TTL-H 

54H101 

t Fairchild 


74H101 

Fairchild 


54H101 

t Signeta 


74H101 

Signeta 


SN54H101 

t Tl 


SN74H101 

Tl 

Dual “J K” Negative Edge Triggered Flip Flop, with 

Clear 



TTL-H 

54H103 

t Fairchild 


74H103 

Fairchild 


DM54H103 

t National 


DM74H103 

National 


54H103 

t Signeta 


74H103 

Signeta 


SN54H103 

t Tl 


SN74H103 

Tl 

Dual "J K” Negative Edge Triggered Flip Flop, Preset, 

Common Clear, Common Clock 


TTL-H 

54H108 

t Fairchild 


74H108 

Fairchild 


DM54H108 

t National 


DM74H108 

National 


54R114 

t Raytheon 


74R114 

Raytheon 


54H108 

t Signeta 


74H108 

Signeta 


SN54H108 

t Tl 


SN74H108 

Tl 

AND “-J-J -K 

-K" Flip Flop 


TTL-H 

MC3052 

Motorola 


MC3152 

t Motorola 

Dual “J &K" Flip Flop with Preset, Common Clock and 

Common Clear 



TTL-LS 

ITT74LS78 

in 


DM54LS78 

t National 


DM74LS78 

National 


9LS78C 

Raytheon 


9LS78M 

t Raytheon 


54LS78 

Raytheon 


74LS78 

Raytheon 


54LS78 

t Signeta 


74LS78 

Signeta 


SN54LS78A 

t Tl 


SN74LS78A 

Tl 

TTL-H 

54H78 

t Fairchild 


74H78 

Fairchild 


DM54H78 

t National 


DM74H78 

National 


SN54H78 

t Tl 


SN74H78 

Tl 

Dual "J &K” Positive Edge Triggered Flip Flop, Preset 

and Clear 



TTL 

9024C 

Fairchild 


9024M 

t Fairchild 


74109 

Fairchild 


ITT9024-1 

tin 


ITT9024-5 

ITT 


DM54109 

t National 


DM74109 

National 


54109 

t Signeta 


(Continued) 


TTL (Cont'd.) 

74109 

SN54109 

SN74109 

Signeta 
t Tl 

Tl 

TTL-LS 

9LS109C 

Fairchild 


9LS109M 

t Fairchild 


54LS10 

9 

t Fairchild 


74LS10 

9 

Fairchild 


ITT74LS109A 

ITT 


SN54LS109 

t Motorola 


SN74LS109 

Motorola 


DM54LS1 09 

t National 


DM74LS1 09 

National 


jiPB74LS109 

NEC America 


9LS109C 

Raytheon 


9LS109M 

t Raytheon 


54LS10 

9 

t Raytheon 


74LS10 

9 

Raytheon 


54 LSI O' 

9 

t Signeta 


74LS10' 

9 

Signetics 


SN54LS109A 

t Tl 


SN74LS109A 

Tl 

TTL-S 

54S109 


t Fairchild 


74S109 


Fairchild 

Dual “J K" Negative Edge Triggered Flip Flop, 

Separate Preset and Clock, (no Clear) 

TTL-LS 

9LS113C 

Fairchild 


9LS113M 

t Fairchild 


54LS11: 

3 

t Fairchild 


74LS11: 

3 

Fairchild 


ITT74LS113 

in 


DM54LS113 

t National 


DM74LS1 13 

National 


jiPB74LS113 

NEC America 


9LS113C 

Raytheon 


9LS113M 

t Raytheon 


54LS1 1 1 

3 

t Raytheon 


74LS11: 

3 

Raytheon 


54LS11: 

3 

t Signetics 


74LS11I 

3 

Signetics 


SN54LS1 13A 

t Tl 


SN74LS113A 

Tl 

TTL-S 

54S113 


t Fairchild 


74S113 


Fairchild 


HD74S113 

Hitachi 


M5S113 

1 

Mitsubishi 


SN54S113 

t Motorola 


SN74S1 13 

Motorola 


DM74S113 

National 


54S113 


t Signetics 


74S113 


Signeta 


SN54S113 

t Tl 


SN74S113 

Tl 

TTL-H 



t Raytheon 




Raytheon 


Dual “J K" Negative Edge Triggered Flip Flop with 
Preset, Common Clock and Common Clear 


9LS114C 

9LS114M 

54LS114 

74LS114 

ITT74LS114 

SN54LS1 14 

SN74LS1 14 

DM54LS114 

DM74LS114 

9LS114C 

(Continued) 


Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
ITT 

t Motorola 
Motorola 
t National 
National 
Raytheon 


Function Device 

Source 

| Flip-Flops (Cont’d) 

nL-LS (Cont'd.) 


9LS114M 

t Raytheon 

54LS114 

t Raytheon 

74LS114 

Raytheon 

54LS114 

t Signeta 

74LS114 

Signeta 

SN54LS114A 

t Tl 

SN74LS114A 

Tl 

nL-S 54S114 

t Fairchild 

74S114 

Fairchild 

HD74S114 

Hitachi 

M5S114 

Mitsubishi 

DM74S114 

National 

54S114 

t Signeta 

74S114 

Signeta 

SN54S114 

t Tl 

SN74S114 

Tl 

1 Dual "J K” Negative Edge Triggered Flip Flop with 

Preset and Clear 


nL-LS 9LS112C 

Fairchild 

9LS112M 

t Fairchild 

54LS112 

t Fairchild 

74LS112 

Fairchild 

ITT74LS1 12 

in 

DM54LS1 12 

t National 

DM74LS112 

National 

ftPB74LS122 

NEC America 

9LS112C 

Raytheon 

9LS112M 

t Raytheon 

54LS112 

t Raytheon 

74LS112 

Raytheon 

54LS112 

Signeta 

74LS112 

Signeta 

SN54LS112A 

t Tl 

SN74LS112A 

Tl 

nL-S 54S112 

t Fairchild 

74S112 

Fairchild 

HD74S112 

Hitachi 

M5S112 

Mitsubishi 

SN54S112 

t Motorola 

SN74S112 

Motorola 

DM74S112 

National 

54S112 

t Signeta 

74S112 

Signeta 

SN54S112 

t Tl 

SN74S112 

Tl 

m-H 54H106 

t Fairchild 

74H106 

Fairchild 

DM54H106 

t National 

DM74H106 

National 

54R112 

t Raytheon 

74R112 

Raytheon 

54H106 

t Signeta 

74H106 

Signetics 

SN54H106 

t Tl 

SN74H106 

Tl 

Dual “J K" Master Slave Flip Flop 


nL 9020C 

Fairchild 

9020M 

t Fairchild 

ITT9020-1 

tm 

ITT9020-5 

in 

I Dual "J K” Master Slave Flip Flop with Clear 

nL 5473 

t Fairchild 

7473 

Fairchild 

54107 

t Fairchild 

74107 

Fairchild 

ZN5473 

t Ferranti 

(Continued) 



«i 

*- 

3 

3 


t Military Temperature Range (-55” to 125”C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 

Flip-Flops (Cont’d) 


TTL (Cont’d.) 


ZN7473 

Ferranti 


ZN54107 

t Ferranti 


ZN74107 

Ferranti 


HD2530 

Hitachi 


HD74107 

Hitachi 


ITT5473 

tin 


1717473 

ITT 


1TT54107 

till 


ITT74107 

in 


M5373 

Mitsubishi 


M53273 

Mitsubishi 


M53307 

Mitsubishi 


MC5473 

t Motorola 


MC7473 

Motorola 


MC54107 

t Motorola 


MC74107 

Motorola 


DM5473 

t National 


DM7473 

National 


DM54107 

t National 


DM74107 

National 


(iPB7473 

NEC America 


fiPB74107 

NEC America 


5473 

t Signetics 


7473 

Signetics 


54107 

f Signetics 


74107 

Signetics 


SN5473 

t Tl 


SN7473 

t Tl 


SN54107 

t Tl 


SN74107 

Tl 


TD3473 

Toshiba 


TD34107 

Toshiba 

TTL-LS 

9LS73C 

Fairchild 


9LS73M 

t Fairchild 


54LS73 

f Fairchild 


74LS73 

Fairchild 


54LS107 

t Fairchild 


74LS107 

Fairchild 


ITT74LS73 

ITT 


ITT74LS107 

ITT 


SN54LS73 

t Motorola 


SN74LS73 

Motorola 


DM54LS73 

t National 


DM74LS73 

National 


DM54LS107 

t National 


DM74LS107 

National 


9LS73C 

Raytheon 



+ — 





54LS73 

t Raytheon 


74LS73 

Raytheon 


9LS107C 

Raytheon 


9LS107M 

t Raytheon 


54LS107 

t Raytheon 


74LS107 

Raytheon 


54LS73 

t Signetics 


74LS73 

Signetics 


54LS107 

t Signetics 


74LS107 

Signetics 


SN54LS73A 

t Tl 


SN74LS73A 

Tl 


SN54LS107A 

t Tl 


SN74LS107A 

Tl 

TTL-H 

54H73 

t Fairchild 


74H73 

Fairchild 


ITT54H73 

tin 


ITT74H73 



ill 


MC3061 

Motorola 


MC3062 

(Continued) 

Motorola 


Function Device 

Source 

Flip-Flops (Cont’d) 

TTL-H (Cont’d.) 


MC3161 

t Motorola 

MC3162 

t Motorola 

DM54H73 

t National 

DM74H73 

National 

54H73 

t Signetics 

74H73 

Signetics 

SN54H73 

t Tl 

SN74H73 

Tl 

1 Dual “J K" Master Slave Flip Flop with Preset and 

Clear 


TTL 5476 

t Fairchild 

7476 

Fairchild 

9022C 

Fairchild 

9022M 

f Fairchild 

ZN5476 

t Ferranti 

ZN7476 

Ferranti 

HD2516 

Hitachi 

ITT5476 

tin 

ITT7476 

in 

ITT9022-1 

in 

ITT9022-5 

in 

M5376 

Mtsubishi 

M53276 

Mitsubishi 

MC5476 

t Motorola 

MC7476 

Motorola 

DM5476 

t National 

DM7476 

National 

fiPB7476 

NEC America 

7476 

Signetics 

5476 

tSignetics 

SN5476 

t Tl 

SN7476 

Tl 

TD3476 

Toshiba 

7476 

TRW 

TTL-LS ITT74LS76 

ITT 

DM54LS76 

t National 

DM74LS76 

National 

9LS76C 

Raytheon 

9LS76M 

t Raytheon 

54LS76 

t Raytheon 

74LS76 

Raytheon 

54LS76 

tSignetics 

74LS76A 

Signetics 

SN54LS76A 

t Tl 

SN74LS76 

Tl 

TTL-H 54H76 

t Fairchild 

74H76 

Fairchild 

DM54H76 

t National 

DM74H76 

National 

54H76 

tSignetics 

74H76 

Signetics 

SN54H76 

t Tl 

SN74H76 

Tl 

i Dual “J K’’ Master Slave Flip Flop with Data Lockout 

TTL SN74111 

Tl 

74111 

TRW 

1 Dual Gated Master Slave “J K/D" Flip Flop 

TTL DM7512 

t National 

DM8512 

National 

1 Quad “J &K” Edge Triggered Flip Flop with Clear 

TTL SN54376 

t Tl 

SN74376 

1 

Tl 


Function Device 

Source 

Flip-Flops (Cont’d) 

Dual D Type Rip Flop 


TTL MC5479 

t Motorola 

MC7479 

Motorola 

1 Dual D Type Positive Edge Triggered Flip Flop with 

Preset and Clear 


TTL 5474 

t Fairchild 

7474 

Fairchild 

ZN5474 

t Ferranti 

ZN7474 

Ferranti 

HD2510 

Hitachi 

HD7474 

Hitachi 

ITT5474 

tin 

ITT7474 

ITT 

M5374 

Mitsubishi 

M53274 

Mitsubishi 

MC5474 

t Motorola 

MC7474 

Motorola 

DM5474 

t National 

DM7474 

National 

fiPB7474 

NEC America 

5474 

t Raytheon 

7474 

Raytheon 

5474 

tSignetics 

7474 

Signetics 

SN5474 

t Tl 

SN7474 

Tl 

TD3474 

Toshiba 

7474 

TRW 

TTL-LS 9LS74C 

Fairchild 

9LS74M 

t Fairchild • 

54LS74 

t Fairchild 

74LS74 

Fairchild 

ITT74LS74 

in 

SN54LS74 

f Motorola 

SN74LS74 

Motorola 

DM54LS74 

t National 

DM74LS74 

National 

ftP874LS74 

NEC America 

9LS74C 

Raytheon 

9LS74M 

t Raytheon 

54LS74 

t Raytheon 

74LS74 

Raytheon 

54LS74 

t Signetics 

74LS74 

Signetics 

SN54LS74A 

tTI 

SN74LS74A 

Tl 

TTL-H 54H74 

t Fairchild 

74H74 

Fairchild 

ITT54H74 

tin 

ITT74H74 

in 

MC3060 

Motorola 

MC3160 

t Motorola 

DM54H74 

t National 

DM74H74 

National 

54H74 

t Raytheon 

74H74 

Raytheon 

54R74 

+ Raytheon 

74R74 

Raytheon 

54H74 

tSignetics 

74H74 

Signetics 

SN54H74 

tTI 

SN74H74 

Tl 

TTL-S 54S74 

t Fairchild 

74S74 

Fairchild 

HD74S74 

Hitachi 

M5S074 

Mitsubishi 

DM74S74 

National 

54S74 

tSignetics 

74S74 

Signetics 


Line 


Line 


10 


20 


30 


40 


50 


60 


Quad “J &K" Edge Triggered Flip Flop with Preset 
and Clear 

TTL SN74276 Tl 


70 


80 


90 


100 


110 


120 


130 


(Continued) 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGITAL-TTL (Cont’d) 


Function Device Source Line 

Flip-Flops (Cont’d) 

TTL-S (Cont’d.) 

SN54S74 t Tl 

SN74S74 Tl 

Dual Gated D Flip Flop 

TTL DM7511 t National 

DM851 1 National 

Quad Gated D Flip Flop 

TTL DM7613 t National 

DM8613 National 10 

Quad D Type Flip Flop, Common Clock 

TTL MC4015 Motorola 

Quad D Type Flip Flop, Three State 

TTL 54173 f Fairchild 

74173 Fairchild 

DM54173 t National 

DM74173 National 

DM7551 t National 

DM8551 National 

RC8T10 Raytheon 20 

RM8T10 f Raytheon 

N8T10 Signetics 

S8T10 t Signetics 

74173 Signetics 

SN54173 t Tl 

SN74173 Tl 

TTL-LS 9LS173C Fairchild 

9LS173M t Fairchild 

54LS173 t Fairchild 

74LS173 Fairchild 30 

DM54LS173 t National 

DM74LS173 National 

54LS173 f Signetics 

74LS173 Signetics 

SN54LS173 fTI 

SN74LS173 Tl 

Quad D Type Edge Triggered Flip Flop with Clear, 

Complementary Output 

Til SN54175 t AMD 

SN74175 AMD 40 

54175 t Fairchild 

74175 Fairchild 

ZN54175 t Ferranti 

ZN74175 Ferranti 

HD74175 Hitachi 

M53375 Mitsubishi 

MC54175 t Motorola 

MC74175 Motorola 

DM54175 t National 

DM74175 National 50 

HPB74175 NEC America 

54175 t Raytheon 

74175 Raytheon 

54175 t Signetics 

74175 Signetics 

SN54175 fTI 

SN74175 Tl 

TTL-LS AM25LS175C AMD 

AM25LS175M AMD 

SN54LS1 75 t AMD 60 

SN74LS175 AMD 

9LS175C Fairchild 

9LS175M t Fairchild 

54LS175 t Fairchild 

74LS175 Fairchild 

ITT74LS175 ITT 

SN54LS175 t Motorola 

(Continued) 


Function 

Device 

Source 

Line 

Flip-Flops (Cont’d) 


TTL-LS (Cont’d.) 




SN74LS175 

Motorola 

70 


DM54LS175 

t National 



DM74LS175 

National 



|iPB74LSl75 

NEC America 



9LS175M 

t Raytheon 



9LS175C 

Raytheon 



25LS175C 

Raytheon 



25LS175M 

t Raytheon 



54LS175 

t Raytheon 



74LS175 

Raytheon 



54LS175 

t Signetics 

80 


74LS175 

Signetics 



SN54LS175 

t Tl 



SN74LS175 

Tl 


TTL-S 

SN54S175 

t AMD 



SN74S175 

AMD 



54S175 

t Fairchild 



74S175 

Fairchild 



HD74S175 

Hitachi 



M5S175 

Mitsubishi 



DM74S175 

National 

90 


74S175 

Signetics 



SN74S175 

Tl 



SN54S175 

fTI 


Quad D Type Flip Flop with Common Clock Enable 


TTL-LS 

AM25LS08C 

AMD 



AM25LS08M 

t AMD 



SN54LS379 

t AMD 



SN74LS379 

AMD 



SN54LS379 

fTI 



SN74LS379 

Tl 

100 

TTL-S 

AM25S08C 

AMD 



AM25S08M 

t AMD 


Quad D Type Flip Flop, Standard TTL and Three State 


Outputs 




TTL 

AM2918C 

AMD 



AM2918M 

t AMD 



HPB2918 

NEC Micro (1850) 



AM2918C 

Raytheon 



AM2918M 

t Raytheon 


TTL-LS 

AM25LS2518C 

AMD 

110 


AM25LS2518M 

tAMD 



SN54LS388 

t AMD 



SN74LS388 

AMD 


TTL-S 

AM25S18C 

AMD 



AM25S18M 

tAMD 


Quad D type Flip Flop, Dual Three State Outputs 


TTL-LS 

AM25LS2519C 

AMD 



AM25LS2519M 

tAMD 


Quad D Type Rip Flop with Multiplexed Dual Inputs 


TTL 

54298 

t Fairchild 

120 


74298 

Fairchild 



MC54298 

t Motorola 



MC74298 

Motorola 



54298 

t Signetics 



74298 

Signetics 



SN54298 

t Tl 



SN74298 

Tl 


TTL-LS 

AM25LS09C 

AMD 



AM25LS09M 

tAMD 



SN54LS399 

tAMD 

130 


SN74LS399 

AMD 



9LS298C 

Fairchild 



9LS298M 

f Fairchild 



54LS298 

t Fairchild 



(Continued) 




Function Device 

Source 

Line 

Flip-Flops (Cont’d) 


TTL-LS (Cont'd.) 



74LS298 

Fairchild 


SN54LS298 

t Motorola 


SN74LS298 

Motorola 


9LS298C 

Raytheon 


9LS298M 

t Raytheon 

140 

54LS298 

t Raytheon 


74LS298 

Raytheon 


74LS298 

Signetics 


SN54LS298 

t Tl 


SN74LS298 

Tl 


SN54LS398 

t Tl 


SN74LS398 

Tl 


SN54LS399 

t Tl 


SN74LS399 

Tl 


TTL-S AM25S09C 

AMD 

150 

AM25S09M 

tAMD 


Hex D Type Flip Flop with Common Enable 


TTL-LS AM25LS07C 

AMD 


AM25LS07M 

tAMD 


SN54LS378 

tAMD 


SN74LS378 

AMD 


ITT74LS378 

in 


74LS378 

Signetics 


SN54LS378 

t Tl . 


SN74LS378 

Tl 

160, 

TTL-S AM25S07C 

AMD 


AM25S07M 

tAMD 


Hex D Type Edge Triggered Flip Flop with Clear j 


TTL SN54174 

tAMD 


SN74174 

AMD 


54174 

t Fairchild 


74174 

Fairchild 


931 74C 

Fairchild 


ZN54174 

t Ferranti 


ZN74174 

Ferranti 

170 

HD74174 

Hitachi 


M53374 

Mitsubishi 


MC54174 

t Motorola 


MC74174 

Motorola 


DM54174 

t National 


DM74174 

National 


54174 

t Raytheon 


74174 

Raytheon 


54174 

t Signetics 


74174 

Signetics 

180 

SN54174 

tTI 


SN74174 

Tl 


TTL-LS AM25LS174C 

AMD 


AM25LS174M 

tAMD 


SN54LS174 

tAMD 


SN74LS174 

AMD 


9LS174C 

Fairchild 


9LS174M 

t Fairchild 


54LS174 

t Fairchild 


74LS174 

Fairchild 

190 

ITT74LS174 

in 


SN74LS174 

Motorola 


DM54LS174 

t National 


DM74LS174 

National 


9LS174C 

Raytheon 


9LS174M 

t Raytheon 


25LS174C 

Raytheon 


25LS174M 

t Raytheon 


54LS174 

t Raytheon 


74LS174 

Raytheon 

200 

54LS174 

t Signetics 


(Continued) 




t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device Sot 


Flip-Flops (Cont’d) 


TTL-LS (Cont’d.) 

74LS174 

SN54LS174 

SN74LS174 

Signetics 
t Tl 

Tl 


TTL-S SN54S174 

t AMD 


SN74S174 

AMD 


54S174 

t Fairchild 


74S174 

Fairchild 


HD74S174 

Hitachi 


M5S174 

Mitsubishi 


DM74S174 

National 


54S174 

t Signetics 


74S174 

Signetics 


SN54S174 

IT! 


SN74S174 

Tl 


Octal D Type, Edge Triggered Flip Flop, with Clear 

TTL SN74273 

Tl 


TTL-LS AM25LS273C 

AMD 


AM25LS273M 

tAMD 


SN54LS273 

tAMD 


SN74LS273 

AMD 


ITT74LS273 

in 


74LS273 

Signetics 


SN54LS273 

t Tl 


SN74LS273 

Tl 


Octal D Type Edge Triggered Flip Flop, Three State 

TTL-LS AM25LS374C 

AMD 


AM25LS374M 

tAMD 


SN54LS374 

tAMD 


SN74LS374 

AMD 


74LS374 

Raytheon 

(288) 

54LS374 

MMI 


74LS374 

MMI 


57LS376 

t MMI 


67LS376 

MMI 


SN54LS364 ' 

t Tl 


SN74LS364 

Tl 


SN54LS374 

t Tl 


SN74LS374 

Tl 


TTL-S 54S374 

fMMI 

(460) 

74S374 

MMI 

(460) 

54S374 

fMMI 

(460) 

74S374 

MMI 

(460) 

57S376 

fMMI 

(460) 

67S376 

MMI 

(460) 

57S378 

tMMI 

(460) 

67S378 

MMI 

(460) 

SN54S374 

t Tl 


SN74S374 

Tl 


Octal D Type Flip Flop with Enable 

nL-LS AM25LS377C 

AMD 


AM25LS377M 

tAMD 


SN54LS377 

tAMD 


SN74LS377 

AMD 


ITT74LS377 

ITT 


54LS377 

t Fairchild 


74LS377 

Fairchild 


54LS377 

t Raytheon 

(288) 

74LS377 

Raytheon 

(288) 

SN54LS377 

t Tl 


SN74LS377 

Tl 



Flip-Flops (Cont’d) 

Quad I/O Register, Three State (two terminals per flip 

flop can be used as input or output) 

TTL DM7542 f National 

DM8542 National 

Gates, AND/NAND 

Dual 4 Input AND Gate 

TTL 5421 t Fairchild 

7421 Fairchild 

ITT5421 t ITT 

ITT7421 ITT 

5421 t Raytheon 

7421 Raytheon 

5421 t Signetics 

7421 Signetics 

TD3421 Toshiba 

TTL-LS 9LS21C Fairchild 

9LS21M t Fairchild 

54LS21 t Fairchild 

74LS21 Fairchild 

ITT74LS21 in 

SN54LS21 t Motorola 

SN74LS21 Motorola 

DM54LS21 t National 

DM74LS21 National 

jiPB74LS21 NEC America 

9LS21C Raytheon 

9LS21 M t Raytheon 

54LS21 t Raytheon 

74LS21 Raytheon 

54LS21 t Signetics 

74LS21 Signetics 

SN54LS21 f Tl 

SN74LS21 T! 

TTL-H 54H21 ' | Fairchild 

74H21 Fairchild 

ITT54H21 fin 

ITT74H21 ITT 

MC3011 Motorola 

MC3111 t Motorola 

DM54H21 t National 

DM74H21 National 

54H21 f Signetics 

74H21 Signetics 

SN74H21 t Tl 

SN74H21 Tl 

Dual 4 Input AND Power Gate 

TTL-H ’ MC3026 Motorola 

MC3126 f Motorola 

Triple 3 Input AND Gate 


wCtai u iy'pe nip nOy, uOtuffiOfi wear ana cnaDie, 

Three State 

nL-LS AM25LS2520C AMD 
AM25LS2520M f AMD 


t Military Temperature Range (-55° to 1 25’C) 


7411 

Fairchild 

ITT541 1 

t ITT 

1177411 

in 

DM5411 

t National 

DM7411 

National 

5411 

t Raytheon 

7411 

Raytheon 

5411 

t Signetics 

7411 

Signetics 

9LS11C 

Fairchild 

9LS11M 

t Fairchild 

54LS11 

t Fairchild 

74LS11 

Fairchild 

ITT74LS1 1 

ITT 

SN54LS1 1 

t Motorola 

SN74LS11 

Motorola 


(Continued) i 


* Typical Values 

Bold face indicates additional data is provided on the page noted 


Function 

Device 

Source 

Gates, 

AND/NAND (Cont’d) 

TTL-LS (Cont'd.) 



DM54LS11 

t National 


DM74LS11 

National 


|iPB74LSl1 

NEC America 


9LS11C 

Raytheon 


9LS11M 

t Raytheon 


54LS11 

t Raytheon 


74LS11 

Raytheon 


54LS11 

t Signetics 


74LS11 

Signetics 


SN54LS1 1 

Tl 


SN74LS11 

t Tl 

TTL-H 

54H11 

t Fairchild 


74H11 

Fairchild 


ITT54H1 1 

t ITT 


ITT74H11 

in 


MC3006 

Motorola 


MC3106 

t Motorola 


DM54H1 1 

t National 


DM74H11 

National 


54H11 

t Raytheon 


74H11 

Raytheon 


54R11 

t Raytheon 


74R11 

Raytheon 


54H11 

t Signetics 


74H11 

Signetics 


SN54H11 

t Tl 


SN74H11 

Tl 

TTL-S 

54S11 

f Fairchild 


74S11 

Fairchild 


HD74S11 

Hitachi 


M5S011 

Mitsubishi 


DM74S11 

National 


54S11 

| Signetics 


74S11 

Signetics 


SN54S11 

t Tl 


SN74S1 1 

Tl 

1 Triple 3 Input AND Gate, Open Collector 

TTL 

5415 

t Raytheon 


7415 

Raytheon 

nL-LS 

9LS15C 

Fairchild 


9LS15M 

t Fairchild 


54LS15 

t Fairchild 


74LS15 

Fairchid 


ITT74LS15 

in 


SN54LS15 

t Motorola 


SN74LS15 

Motorola 


DM54LS15 

t National 


DM74LS15 

National 


9LS15C 

Raytheon 


9LS15M 

t Raytheon 


54LS15 

t Raytheon 


74LS15 

Raytheon 


54LS15 

t Signetics 


74LS15 

Signetics 

! ' 

SN54LS15 

t Tl 


SN74LS15 

Tl 

TTL-H 

54H15 

t Fairchild 


74H15 

Fairchild 


54H15 

t Raytheon 

; 

74H15 

Raytheon 


54R15 

t Raytheon 


74R15 

Raytheon 


SN54H15 

t Tl 


3N/«*Hl5 

Ti 

TTL-S 

54S15 

f Fairchild 


74S15 

Fairchild 


(COnunuGu) 
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DIGITAL-TTL (Cont’d) 


Gates, AND/NAND (Cont’d) 


TTl-S (Confd.) 


HD74S15 

Hitachi 

M5S015 

Mitsubishi 

DM74S15 

National 

54S15 

t Signetics 

74S15 

Signetics 

SN54S15 

tTI 

SN74S15 

Tl 

Quad 2 input AND Gate 


TTL 5408 

t Fairchild 

7408 

Fairchild 

ZN5408 

t Ferranti 

ZN7408 

Ferranti 

HD2550 

Hitachi 

ITT5408 

tin 

ITT7408 

ITT 

M53208 

Mitsubishi 

MC5408 

t Motorola 

MC7408 

Motorola 

DM5408 

t National 

DM7408 

National 

5408 

t Raytheon 

7408 

Raytheon 

5408 

t Signetics 

7408 

Signetics 

SN5408 

tTI 

SN7408 

Tl 

TD3408 

Toshiba 

7408 

TRW 

TTL-LS 9LS08C 

Fairchild 

9LS08M 

t Fairchild 

54LS08 

t Fairchild 

74LS08 

Fairchild 

ITT74LS08 

ITT 

SN54LS08 

t Motorola 

SN74LS08 

Motorola 

DM54LS08 

t National 

DM74LS08 

' National 

HPB74LS08 

NEC America 

9LS08C 

Raytheon 

9LS08M 

t Raytheon 

54LS08 

t Raytheon 

74LS08 

Raytheon 

54LS08 

t Signetics 

74LS08 

Signetics 

SN54LS08 

tTI 

SN74LS08 

Tl 

TTL-H 54H08 

t Fairchild 

74H08 

Fairchild 

MC3001 

Motorola 

MC3101 

t Motorola 

DM54H08 

t National 

DM74H08 

National 

54H08 

t Signetics 

74H08 

Signetics 

TTL-S 54 SOS 

t Fairchild 

74S08 

Fairchild 

54S08 

t Signetics 

74S08 

Signetics 

SN54S08 

tTI 

SN74S08 

Tl 

Quad 2 Input AND Gate, Open Collector 

TTL 5409 

t Fairchild 

7409 

Fairchild 

ZN5409 

Ferranti 

ZN7409 

Ferranti 

HD2551 

Hitachi 

(Continued) 



Function Device 

Source 

Lite 

Gates, AND/NAND (Cont’d) 


TTL (Cont’d.) 



ITT5409 

tin 


ITT7409 

in 

70 

M53209 

Mitsubishi 


MC5409 

t Motorola 


MC7409 

Motorola 


DM5409 

t National 


DM7409 

National 


5409 

t Raytheon 


7409 

Raytheon 


5409 

t Signetics 


7409 

Signetics 


SN5409 

tTI 

80 

SN7409 

Tl 


TD3409 

Toshiba 


7409 

TRW 


TTL-LS 9LS09C 

Fairchild 


9LS09M 

t Fairchild 


54LS09 

t Fairchild 


74LS09 

Fairchild 


ITT74LS09 

ITT 


SN54LS209 

t Motorola 


SN74LS209 

Motorola 

90 

DM54LS09 

t National 


DM74LS09 

National 


9LS09C 

Raytheon 


9LS09M 

t Raytheon 


54LS09 

t Raytheon 


74LS09 

Raytheon 


54LS09 

t Signetics 


74LS09 . 

Signetics 


SN54LS09 

tTI 


SN74LS09 

tTI 

100 

TTL-H 54H09 

t Fairchild 


74H09 

Fairchild ‘ 


TTL-S 54S09 

t Fairchild 


74S09 

Fairchild 


54S09 

t Signetics 


74S09 

Signetics 


SN54S09 

tTI 


SN74S09 

Tl 


2 2 3 3 Input AND Gate 



TTL-S 9S41C 

Fairchild 

110 

9S41M 

t Fairchild 


8 Input NAND Gate 



TTL 5430 

t Fairchild 


7430 

Fairchild 


9007C 

Fairchild 


9007M 

t Fairchild 


ZN5430 

t Ferranti 


ZN7430 

Ferranti 


HD2508 

Hitachi' 


HD7430 

Hitachi 

120 

ITT5430 

tin 


1177430 

in 


M53230 

Mitsubishi 


MC5430 

t Motorola 


MC7430 

Motorola 


DM5430 

t National 


DM7430 

National 


(iPB7430 

NEC America 


5430 

t Signetics 


7430 

Signetics 

130 

SN5430 

tTI 


SN7430 

Tl 


TD3430 

Toshiba 


7430 

TRW 


(Continued) 




Function Device 

Source 

Gates, AND/NAND (Cont’d) 

8 Input NAND Gate (Cont’d.) 


nL-LS 9LS30C 

Fairchild 

9LS30M 

t Fairchild 

54LS30 

t Fairchild 

74LS30 

Fairchild 

ITT74LS30 

in 

SN54LS30 

t Motorola 

SN74LS30 

Motorola 

DM54LS30 

t National 

DM74LS30 

National 

fiPB74LS30 

NEC America 

9LS30C 

Raytheon 

9LS30M 

t Raytheon 

54LS30 

t Raytheon 

74LS30 

Raytheon 

54LS30 

t Signetics 

74LS30 

Signetics 

SN54LS30 

tTI 

SN74LS30 

Tl 

nL-H 54H30 

t Fairchild 

74H30 

Fairchild 

in54H30 

tin 

ITT74H30 

in 

MC3015 

Motorola 

MC3016 

Motorola 

MC3115 

t Motorola 

MC3116 

t Motorola 

DM54H30 

t National 

DM74H30 

National 

|iPB74H30 

NEC America 

54H30 

t Signetics 

74H30 

Signetics ' 

SN54H30 

tTI 

SN74H30 

Tl 

nL-S 54S30 , 

t Fairchild 

74S30 

Fairchild 

M5S030 

Mitsubishi 

DM74S30 

National 

SN54S30 

tTI 

SN74S30 

Tl 

12 Input NAND Gate, Three State 


TTL-S 54S134 

t Fairchild 

74S134 

Fairchild 

HD74S134 

Hitachi 

DM74S134 

National 

54S134 

t Signetics 

74S134 

Signetics 

SN54S134 

tTI 

SN74S134 

Tl 

13 Input NAND Gate 


nL-LS 9LS133C 

Fairchild. 

9LS133M 

t Fairchild 

54LS133 

t Fairchild 

74LS133 

Fairchild 

ITT74LS133 

in 

nL-S 54S133 

t Fairchild 

HD74S133 

Hitachi 

74S133 

Fairchild 

M5S133 

Mitsubishi 

DM74S133 

National 

54S133 

t Signetics 

74S133 

Signetics 

SN54S133 

tTI 

SN74S133 

Tl 

Dual 4 Input NAND Gate 


nL 5420 

t Fairchild 

7420 

Fairchild 

(Continued) 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 

Gates, 

AND/NAND (Cont’d) 

TTL (Cont’d.) 



9004C 

Fairchild 


9004 M 

t Fairchild 


ZN7420 

Ferranti 


ZN5420 

t Ferranti 


HD2504 

Hitachi 


HD7420 

Hitachi 


ITT5420 

tITT 


ITT7420 

ill 


ITT9004-1 

ITT 


ITT9004-5 

tin 


M53220 

Mitsubishi 


MC5420 

t Motorola 


MC7420 

Motorola 


DM5420 

t National 


DM7420 

National 


DM9004C 

National 


jiPB7420 

NEC America 


5420 

t Raytheon 


7420 

Raytheon 


5420 

tSignetics 


7420 

Signetics 


SN5420 

t T1 


SN7420 

Ti 


TD3420 

Toshiba 


7420 

TRW 

TTL-IS 

9LS20C 

Fairchild 


9LS20M 

t Fairchild 


54LS20 

f FaircWld 


74LS20 

Fairchild 


ITT74LS20 

in 


SN54LS20 

t Motorola 


SN74LS20 

Motorola 


DM54LS20 

t National 


DM74LS20 

National 


fiPB74LS20 

NEC America 


9LS20C 

Raytheon 


9LS20M 

t Raytheon 


54LS20 

t Raytheon 


74LS20 

Raytheon 


54LS20 

tSignetics 


74LS20 

Signetics 


SN54LS20 

t TI 


SN74LS20 

TI 

TTL-H 

54H20 

t Fairchild 


74H20 

Fairchild 


ITT54H20 

tITT 


jTT74Upn 

ITT 


MC3010 

Motorola 


MC3110 

t Motorola 


DM54H20 

t National 


DM74H20 

National 


/iPB74H20 

NEC America 


54H20 

t Raytheon 


74H20 

Raytheon 


54R20 

t Raytheon 


74R20 

Raytheon 


54H20 

tSignetics 


74H20 

Signetics 


SN54H20 

t TI 


SN74H20 

TI 

TTL-S 

54S20 

t Fairchild 


74S20 

Fairchild 


ZN54S20 

t Ferranti 


ZN74S20 

Ferranti 


HD74S20 

Hitachi 


M5S020 

Mitsubishi 


DM74S20 

National 


(Continued) 



Line 

Function Device 

Source 

Line 

Function 

Device 

Source 


Gates, AND/NAND (Cont’d) 


Gates, 

AND/NAND (Cont’d) 


TTL-S (Cont'd.) 



Dual 4 Input NAND Buffer (Cont’d.) 


54S20 

tSignetics 

70 

TTL-S 

54S40 

t Fairchild 


74S20 

Signetics 



74S40 

Fairchild 


SN54S20 

t TI 



HD74S40 

Hitachi 


SN74S20 

TI 



M5S040 

Mitsubishi 


Dual 4 Input NAND Buffer 




DM74S40 

National 


TTL 5440 

t Fairchild 



54S40 

tSignetics 


7440 

Fairchild 



74S40 

Signetics 


9009C 

Fairchild 



SN54S40 

t TI 

10 

9009M 

t Fairchild 

. 


SN74S40 

TI 


ZN5440 

t Ferranti 


Dual 4 Input NAND Gate, Open Collector 


ZN7440 

Ferranti 

80 


5422 

t Fairchild 


HD2501 

Hitachi 



7422 

Fairchild 


HD7440 

Hitachi 



HD7422 

Hitachi 


ITT5440 

tin 



5422 

t Raytheon 


ITT7440 

in 



7422 

Raytheon 


ITT9Q09T 

tm 



SN5422 

t TI 


ITT9Q09-5 

ITT 



SN7422 

TI 


M53240 

Mitsubishi 


TTL-LS 

9LS22C 

Fairchild 


MC5440 

t Motorola 



9LS22M 

t Fairchild 


MC7440 

Motorola 



54LS22 

t Fairchild 


DM5440 

t National 

90 


74LS22 

Fairchild 


DM7440 

National 



ITT74LS22 

m 


DM9009C 

National 



SN54LS22 

t Motorola 


(iP87440 

NEC America 



SN74LS22 

Motorola 


5440 

tSignetics 



DM54LS22 

t National 


7440 

Signetics 



DM74LS22 

National 


SN5440 

t TI 



9LS22C 

Raytheon 


SN7440 

TI 



9LS22M 

t Raytheon 

30 

TD3440 

Toshiba 



54LS22 

t Raytheon 


7440 

TRW 



74LS22 

Raytheon 


TTL-LS 9LS40C 

Fairchild 

100 


54LS22 

tSignetics 


9LS40M 

tFairchfld 



74LS22 

Signetics 


54LS40 

t Fairchild 



SN54LS22 

t TI 


74LS40 

Fairchild 



SN74LS22 

TI 


ITT74LS40 

ITT 


nL-H 

54H22 

t Fairchild 


SN54LS40 

t Motorola 



74H22 

Fairchild 


SN74LS40 

Motorola 



MC3012 

Motorola 


DM54LS40 

t National 



MC3112 

t Motorola 


DM74LS40 

National 



DM54H22 

t National 


/iPB74LS40 

NEC America 



DM74H22 

National 


9LS40C 

Raytheon 

110 


54H22 

t Raytheon 


9LS40M 

t Raytheon 



74H22 

Raytheon 


54LS40 

t Raytheon 



54R22 

t Raytheon 


74LS40 

Raytheon 



74R22 

Raytheon 


54LS40 

Signetics 



54H22 

TSignetics 


74LS40 

Signetics 



74H22 

Signetics 



t Ti 



SN54H22 

t TI 


SN74LS40 

TI 



SN74H22 

TI 

50 

TTL-H 54H40 

t Fairchild 


Dual 4 Input NAND Gate, Open Collector 


74H40 

Fairchild 


TTL-S 

54S22 

t Fairchild 


ITT54H40 

tm 

120 


74S22 

Fairchild 


ITT74H40 

ITT 



ZN54S22 

t Ferranti 


MC3024 

Motorola 



ZN74S22 

Ferranti 


MC3025 

Motorola 



HD74S22 

Hitachi 


MC3124 

t Motorola 



M5S022 

Mitsubishi 


MC3125 

+ Motorola 



DM74522 

National 


DM54H40 

t National 



54S22 

TSignetics 


DM74H40 

National 



74S22 

Signetics 


HPB74H4C 

NEC America 



SN54S22 

t TI 


54H40 

t Raytheon 



SN74S22 

TI 


74H40 

Raytheon 

130 





54R40- 

t Raytheon 


Dual 5 Input NAND Gate 



74R40 

Raytheon 


TTL 

DM7092 

t National 


54H40 

tSignetics 



DM8092 

National 


74H40 

Signetics 


Triple 3 Input NAND Gate 



SN54H40 

t T! 


TTL 

5410 

t Fairchild 


SN74H40 

TI 



7410 

Fairchild 


(Continued) 



(Continued) 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 

Gates, 

AND/NAND (Cont’d) 

TTL (Cont’d.) 


9003C 

Fairchild 


9003M 

t Fairchild 


2N5410 

t Ferranti 


ZN7410 

Ferranti 


HD2507 

Hitachi 


HD7410 

Hitachi 


ITT5410 

tin 


ITT7410 

ITT 


ITT9003-1 

tin 


ITT9003-5 

ITT 


M5330 

Mitsubishi 


M53210 

Mitsubishi 


MC5410 

t Motorola 


MC7410 

Motorola 


DM5410 

t National 


DM7410 

National 


DM9003C 

National 


|iPB7410 

NEC America 


5410 

t Raytheon 


7410 

Raytheon 


5410 

t Signetics 


7410 

Signetics 


SN5410 

t Tl 


SN7410 

Tl 


TD3410 

Toshiba 


7410 

TRW 

TTL-LS 

9LS10C 

Fairchild 


9LS10M 

t Fairchild 


54LS10 

t Fairchild 


74LS10 

Fairchild 


ITT74LS10 

in 


SN54LS10 

t Motorola 


SN74LS10 

Motorola 


DM54LS10 

t National 


DM74LS10 

National 


fiPB74LSlO 

NEC America 


9LS10C 

Raytheon 


9LS10M 

t Raytheon 


54LS10 

t Raytheon 


74LS10 

Raytheon 


54LS10 

t Signetics 


74LS10 

Signetics 


SN54LS1 0 

t Tl 


SN74LS10 

Tl 

TTL-H 

54H10 

t Fairchild 


74H10 

Fairchild 


ITT54H10 

tin 


ITT74H10 

in 


MC3005 

Motorola 


MC3105 

t Motorola 


DM54H10 

t National 


DM74H10 

National 


/1PB74H10 

NEC America 


54H10 

t Raytheon 


74H10 

Raytheon 


54R10 

t Raytheon 


74R10 

Raytheon 


54H10 

t Signetics 


74H10 

Signetics 


SN54H10 

t Tl 


SN74H10 

Tl 

TTL-S 

54S10 

t Fairchild 


74S10 

Fairchild 


HD74S10 

Hitachi 


M5S010 

Mitsubishi 


DM74S10 

National 


54S10 

(Continued) 

t Signetics 


Function Device 

Source 

Gates, AND/NAND (Cont’d) 

nL-LS (Cont'd.) 


SN54LS00 

t Motorola 

SN74LS00 

Motorola 

DM54LSOO 

t National 

DM74LS00 

National 

jrPB74LS00 

NEC America 

9LS00C 

Raytheon 

9LSOOM 

t Raytheon 

54LS00 

tFlaytheon 

74LS00 

Raytheon 

54LS00 

t Signetics 

74LS00 

Signetics 

SN54LS00 

t Tl 

SN74LS00 

Tl 

nL-H 54H00 

t Fairchild 

74H00 

Fairchild 

in54H00 

tin 

ITT74H00 

in 

MC3000 

Motorola 

MC3100 

t Motorola 

DM54H00 

t National 

DM74H00 

National 

M PB74H00 

NEC America 

54H00 

t Raytheon 

74H00 

Raytheon 

54R00 

t Raytheon 

74R00 

Raytheon 

54H00 

t Signetics 

74H00 

Signetics 

SN54H00 

t Tl 

SN74H00 

Tl 

nL-S 54S00 

t Fairchild 

74SOO 

t Fairchild 

ZN54S00 

t Ferranti 

ZN74SOO 

Ferranti 

HD74S00 

Hitachi 

M5S000 

Mitsubishi' 

DM74S00 

National 

54S00 

t Signetics 

74SOO 

Signetics 

SN54S00 

t Tl 

SN74S00 

Tl 

Quad 2 Input NAND Buffer 


nL 5437 

t Fairchild 

7437 

Fairchild 

ZN5437 

t Ferranti 

ZN7437 

Ferranti 

HD2552 

Hitachi 

in5437 

tm 

ITT7437 

in 

M53237 

Mitsubishi 

MC5437 

t Motorola 

MC7437 

Motorola 

DM5437 

t National 

DM7437 

National 

DM7091 

t National 

DM8091 

National 

fiPB7437 

NEC America 

5437 

t Raytheon 

7437 

Raytheon 

5437 

t Signetics 

7437 

Signetics 

SN5437 

t Tl 

SN7437 

Tl 

TD3437 

Toshiba 

7437 

TRW 


Line 


Function 


Device 


Source 


Line 


Gates, AND/NAND (Cont’d) 


20 


30 


40 


50 


60 


nL-S (Cont’d.) 


74S10 

Signetics 

SN54S10 

t Tl 

SN74S10 

Tl 

Triple 3 Input NAND Gate, Open Collector 

nL 5412 

t Fairchild 

7412 

Fairchild 

ZN5412 

t Ferranti 

ZN7412 

Ferranti 

HD7412 

Hitachi 

075412 

tm 

1717412 

in 

5412 

t Raytheon 

7412 

Raytheon 

5412 

f Signetics 

7412 

Signetics 

SN5412 

t Tl 

SN7412 

Tl 

7412 

TRW 

nL-LS 54LS12 

t Fairchild 

74LS12 

Fairchild 

DM54 LSI 2 

t National 

DM74LS12 

National 

9LS12C, 

Raytheon 

9LS12M 

t Raytheon 

54LS12 

t Raytheon 

74LS12 

Raytheon 

54LS12 

t Signetics 

74LS12 

Signetics 

SN54LS12 

t Tl 

SN74LS12 

Tl 

nL-H MC3007 

Motorola 

MC3107 

t Motorola 

Quad 2 Input NAND Gate 


nL 5400 

' t Fairchild 

7400 

Fairchild 

9002C 

Fairchild 

9002M 

t Fairchild 

ZN5400 

t Ferranti 

ZN7400 

Ferranti 

HD2503 

Hitachi 

HD7400 

Hitachi 

in5400 

tm 

ITT7400 

in 

ITT9002-1 

tin 

ITT9002-5 

in 

M5340 

Mitsubishi 

M53200 

Mitsubishi 

MC5400 

t Motorola 

MC7400 

Motorola 

DM5400 

t National 

DM7400 

National 

DM9002C 

National 

jiPB7400 

NEC America 

5400 

t Raytheon 

7400 

Raytheon 

5400 

t Signetics 

7400 

Signetics 

SN5400 

t Tl 

SN7400 

Tl 

TD3400 

Toshiba 

7400 

TRW 

nL-LS 9LS00C 

Fairchild 

9LSOOM 

t Fairchild 

54LS00 

t Fairchild 

74LSOO 

Fairchild 

ITT74LSOO 

in 


(Continued) 


70 


80 


90 


100 


110 


120 


130 


TTL-LS 


9LS37C 

9LS37M 

(Continued) 


Fairchild 
t Fairchild 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55’ to 125°C) 


* Typical Values 


1C MASTER 1978 


241 


Master Selection Guide 
























Master Selection Guide 


.4 

< 

h 

3 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device Source 


Gates, AND/NAND (Cont’d) 


TTL-LS (Cont'd.) 


54LS37 

t Fairchild 

74LS37 

Fairchild 

ITT74LS37 

ITT 

SN54LS37 

t Motorola 

SN74LS37 

Motorola 

DM54LS37 

t National 

DM74LS37 

National 

firB74LS37 

NEC America 

9LS37C 

Raytheon 

9LS37M 

t Raytheon 

54LS37 

t Raytheon 

74LS37 

Raytheon 

54LS37 

t Signetics 

74LS37 

Signetics 

SN54LS37 

tTI 

SN74LS37 

Tl 

TTL-S 74S37 

Signetics 

SN54S37 

tTI 

SN74S37 

Tl 

Quad 2 Input NAND Gate, Open Collector 

TTL 5401 

t Fairchild 

7401 

Fairchild 

5403 

t Fairchild 

7403 

Fairchild 

901 2C 

Fairchild 

901 2M 

t Fairchild 

ZN5401 

t Ferranti 

ZN7401 

Ferranti 

HD2509 

Hitachi 

HD2528 

Hitachi 

HD7403 

Hitachi 

ITT5401 

tin 

ITT7401 

in 

ITT5403 

tin 

ITT7403 

in 

M53201 

Mitsubishi 

M53203 

Mitsubishi 

MC5401 

t Motorola 

MC7401 

Motorola 

MC5403 

t Motorola 

MC7403 

Motorola 

DM5401 

t National 

DM7401 

National 

DM5403 

t National 

DM7403 

National 

DM9012C 

National 

5401 

+Ra'4heon 

7401 

Raytheon 

5403 

t Raytheon 

7403 

Raytheon 

5401 

t Signetics 

7401 

Signetics 

5403 

t Signetics 

7403 

Signetics 

SN5401 

tTI 

SN7401 

Tl 

SN5403 

tTI 

3N74G3 

Ti 

TD3401 

Toshiba 

TD3403 

Toshiba 

7401 

TRW 

7403 

TRW 

TTL-LS 9LS03C 

Fairchild 

9LS03M 

t Fairchild 

54LS01 

f Faircfwd 

74LS01 

Fairchild 

54LS03 

t Fairchild 

(Continued) 



t Military Temperature Range (-55” to 125’C) 


Function Device 

Source 

Gates, AND/NAND (Cont’d) 

nL-LS (Cont’d.) 


74LS03 

Fairchild 

ITT74LS01 

in 

ITT74LS03 

in 

SN54LS03 

t Motorola 

SN74LS03 

Motorola 

DM54LS01 

t National 

DM74LS01 

National 

DM54LS03 

t National 

DM74LS03 

National 

,iPB74LS03 

NEC America 

9LS01C 

Raytheon 

9LS01M 

t Raytheon 

54LS01 

t Raytheon 

74LS01 

Raytheon 

9LS03C 

Raytheon 

9LS03M 

t Raytheon 

54LS03 

t Raytheon 

74LS03 

Raytheon 

54LS01 

t Signetics 

74LS01 

Signetics 

54LS03 

t Signetics 

74LS03 

Signetics 

SN54LS01 

tTI 

SN74LS01 

Tl 

SN54LS03 

tTI 

SN74LS03 

Tl 

nL-H 54H01 

t Fairchild 

74H01 

Fairchild 

in54H01 

tin 

in74H01 

in 

MC3004 

Motorola 

MC3104 

t Motorola 

DM54H01 

t National 

DM74H01 

National 

jiPB74H01 

NEC America 

54H01 

t Raytheon 

74H01 

Raytheon 

54H03 

t Raytheon 

74H03 

Raytheon 

54H01 

t Signetics 

74H01 

Signetics 

SN54H01 

tTI 

SN74H01 

Tl 

TTL-S 54S03 

t Fairchild 

74S03 

Fairchild 

ZN54S03 

t Ferranti 

7^74303 

Ferranti 

HD74S03 

Hitachi 

M5S003 

Mitsubishi 

DM74S03 

National 

54S03 

t Signetics 

74S03 

Signetics 

SN54S03 

tT! 

SN74S03 

Tl 

J Quad 2 Input NAND Buffer, Open Collector 

TTL 5438 

t Fairchild 

7438 

Fairchild 

7439 

Fairchild 

ZN5438 

t Ferranti 

ZN7438 

Ferranti 

HD2544 

Hitachi 

075438 

tin 

ITT7438 

m 

M53238 

Mitsubishi 

MU&438 

t Motorola 

MC7438 

Motorola 

DM5438 

t National 

(Continued) 



Gates, AND/NAND (Cont’d) 

TTL (Cont'd.) 

DM7438 National 

jiPB7438 NEC America 

5438 f Raytheon 

7438 Raytheon 

5438 t Signetics 

7438 Signetics 

5439 t Signetics 

7439 Signetics 

SN5438 | Tl 

SN7438 Tl 

TD3438 Toshiba 

7438 TRW 


TTL-LS 9LS38C Fairchild 

9LS38M t Fairchild 

54LS38 t Fairchild 

74LS38 Fairchild 

ITT74LS38 ITT 

SN54LS38 t Motorola 
SN74LS38 Motorola 

9LS38C Raytheon 

9LS38M t Raytheon 

54LS38 t Raytheon 

74LS38 Raytheon 

DM54LS38 f National 

DM74LS38 National 

mPB 74LS38 NEC America 

74LS38 Signetics 

54LS38 f Signetics 

SN54LS38 tTI 

SN74LS38 T! 

TTL-S 74S38 Signetics 

SN54S38 tTI 

SN74S38 Tl 

Quad 2 Input NAND Buffer, Open Collector, to 15v 


9LS26C 

9LS26M 

54LS26 

74LS26 

DM54LS26 

DM74LS26 

9LS26C 

9LS26M 

54LS26 

74LS26 

54LS26 

74LS26 

SN54LS26 

SN74LS26 


Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
t National 
National 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 
t Signetics 

3*nrtpt£Q 

t tT 

Tl 


Quad 2 Input NAND Buffer, Three State 
120 TTL DM7099 t National 

DM8099 National 

Gates, AND-OR/AND-OR-Invert 

Dual 2 4 Input AND/OR Gate 
TTL-S 9S42C Fairchild 

9S42M Fairchild 

2 2 2 3 Input AND OR Gate, Expandable 


54H52 

74H52 

MC3031 

MC3131 

DM54H52 

DM74H52 

54H52 

74H52 

(Continued} 


t Fairchild 
Fairchild 
Motorola 
t Motorola 
t National 
National 
t Signetics 
Signetics 


* Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Source 


Function 


Source 


Line 


Device 


Source 


Gates, AND-OR/AND-OR-invert 
(Cont’d) 


TTL-H (Cont'd.) 


SN54H52 

t Tl 

SN74H52 

Tl 

2 2 2 3 Input AND OR Invert Gate, Expandable 

TTL 9008C 

Fairchild 

9008M 

t Fairchild 

ITT9008-1 

tin 

ITT9008-5 

ITT 

DM9008C 

National 

4 Wide 2 Input AND OR Invert Gate 


TTL 5454 

t Fairchild 

7454 

Fairchild 

ZN5454 

t Ferranti 

ZN7454 

Ferranti 

HD2514 

Hitachi 

HD7454 

Hitachi 

ITT5454 

tlTT 

ITT7454 • 

ITT 

MC5454 

t Motorola 

MC7454 

Motorola 

DM5454 

t National 

DM7454 

National 

|iPB7454 

NEC America 

5454 

t Signetics 

7454 

Signetics 

SN5454 

t Tl 

SN7454 

Tl 

7454 

TRW 

4 Wide 2 2 3 3 Input AND OR Invert Gate 

TTL-LS ■ 9LS54C 

Fairchild 

9LS54M 

t Fairchild 

54LS54 

t Fairchild 

74LS54 

Fairchild 

ITT74LS54 

ITT 

SN54LS54 

t Motorola 

SN74LS54 

Motorola 

DM54LS54 

t National 

DM74LS54 

National 

jiPB74LS54 

NEC America 

9LS54C 

■ Raytheon 

9LS54M 

t Raytheon 

54LS54 

t Raytheon 

74LS54 

Raytheon 

54LS54 

t Signetics 

74LS54 

Signetics 

SN54LS54 

t Tl 

SN74LS54 

Tl 

2 2 2 3 Input AND OR Invert Gate 


TTL-H 54H54 

t Fairchild 

74H54 

Fairchild 

ITT54H54 

tin 

ITT74H54 

ITT 

DM54H54 

t National 

DM74H54 

National 

54H54 

t Signetics 

74H54 

Signetics 

SN54H54 

t Tl 

SN74H54 

Tl 

4 Wide 2 Input AND OR Invert Gate, Expandable 

TTL 5453 

t Fairchild 

7453 

Fairchild 

ZN5453 

t Ferranti 

ZN7453 

Ferranti 

HD2512 

Hitachi 

HD2578 

Hitachi 

HD7453 

Hitachi 

ITT5453 

t |TT 

(Continued) 


■ Military Temperature Range (-55° to 1 25°C) 


Gates, AND-OR/AND-OR-invert 
(Cont’d) 


TTL (Cont’d.) 


20 


30 


40 


50 


60 


ITT7453 

ITT 

M53253 

Mitsubishi 

MC5453 

t Motorola 

MC7453 

Motorola 

DM5453 

t National 

DM7453 

National 

fiPB7453 

NEC America ' 

5453 

t Signetics 

7453 

Signetics 

SN5453 

t Tl 

SN7453 

Tl 

7453 

TRW 

2 2 2 3 Input AND OR Invert Gate, Expandable 

TTL-H 54H53 

t Fairchild 

74H53 

Fairchild 

ITT54H53 

tn 

ITT74H53 

ITT 

MC3032 

Motorola 

MC3132 

t Motorola 

DM54H53 

t National 

DM74H53 

National 

54H53 

t Signetics 

74H53 

Signetics 

SN54H53 

t Tl 

SN74H53 

Tl 

4 2 3 2 Input AND OR Invert Gate 


TTL-H 54R64 

t Raytheon 

74R64 

Raytheon 

TTL-S 54S64 

t Fairchild 

74S64 

t Fairchild 

HD74S64 

Hitachi 

DM74S64 

National 

54S64 

t Signetics 

74S64 

t Signetics 

SN54S64 

Tl 

SN74S64 

Tl 

4 2 3 2 Input AND OR Invert Gate, Open Collector 

TTL-H 54R65 

t Raytheon 

74R65 

Raytheon 

TTL-S 54S65 

t Fairchild 

74S65 

t Fairchild 

HD74S65 

Hitachi 

DM74S65 

National 

54S65 

t Signetics 

74S65 

Signetics 

SN54S65 

t Tl 

SN74S65 

Tl 

Dual 2 Wide 2 Input AND OR Invert Gate 

TTL 5451 

t Fairchild 

7451 

Fairchild 

ZN7451 

Ferranti 

ZN5451 

t Ferranti 

HD2505 

Hitachi 

HD7451 

Hitachi 

ITT5451 

tn 

ITT7451 

ITT 

MC5451 

t Motorola 

MC7451 

Motorola 

DM5451 

t National 

DM7451 

National 

ftPB7451 

NEC America 

5451 

t Signetics 

7451 

Signetics 

SN5451 

t Tl 

SN7451 

Tl 

TD3451 

Toshiba 


(Continued) 


Gates, AND-OR/AND-OR-invert 
(Cont’d) 


70 


80 


90 


100 


110 


120 


130 


HL (Cont'd.) 


7451 

TRW 

TTL-H 54H51 

t Fairchild 

74H51 

Fairchild 

m54H51 

tn 

ITT74H51 

m 

MC3023 

Motorola 

MC3123 

t Motorola 

DM54H51 

t National 

DM74H51 

National 

jiPB74H51 

NEC America 

54H51 

t Signetics 

74H51 

Signetics 

SN54H51 

t Tl 

SN74H51 

Tl 

nL-S 54S51 

t Fairchild 

74S51 

Fairchild 

DM74S51 

National 

54S51 

t Signetics 

74S51 

Signetics 

SN54S51 

t Tl 

SN74S51 

Tl 

Dual 2 Wide 2/3 Input AND OR Invert Gate 

nL-LS 9LS51C 

Fairchild 

9LS51M 

t Fairchild 

54LS51 

t Fairchild 

74LS51 

Fairchild 

ITT74LS51 

ITT 

SN54LS51 

t Motorola 

SN74LS51 

Motorola 

DM54LS51 

t National 

DM74LS51 

National 

jiPB74LS51 

NEC America 

9LS51C 

Raytheon 

9LS51M 

t Raytheon 

54LS51 

t Raytheon 

74LS51 

Raytheon 

54LS51 

t Signetics 

74LS51 

Signetics 

SN54LS51 

t Tl 

SN74LS51 

Tl 

2 Wide, 4 Input AND OR Invert Gate 


TTL-LS 9LS55C 

Fairchild 

9LS55M 

t Fairchild 

54LS55 

t Fairchild 

74LS55 

Fairchild 

SN54LS55 

t Motorola 

SN74LS55 

Motorola 

DM54LS55 

t National 

DM74LS55 

National 

jiPB74LS55 

NEC America 

9LS55C 

Raytheon 

9LS55M 

t Raytheon 

54LS55 

t Raytheon 

74LS55 

Raytheon 

54LS55 

t Signetics 

74LS55 

Signetics 

SN54LS55 

t Tl 

SN74LS55 

Tl 

2 Wide, 4 Input AND OR Invert Gate, Expandable 

TTL-H 54H55 

t Fairchild 

74H55 

Fairchild 

DM54H55 

t National 

DM74H55 

National 

54H55 

f Signetics 

74H55 

Signetics 

SN54H55 

+TI 


(Continued) 


140 


150 


160 


170 


180 


190 


200 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Gates, AND-OR/AND-OR-Invert 
(Cont’d) 


TTL-H (Cont’d.) 

SN74H55 

Tl 

Dual 2 Wide 2 Input AND OR Invert Gate (one gate is 

expandable) 


TTL 5450 

t Fairchild 

7450 

Fairchild 

9005C 

Fairchild 

9005M 

t Fairchild 

ZN5450 

t Ferranti 

ZN7450 

Ferranti 

HD2506 

Hitachi 

HD7450 

Hitachi 

ITT5450 

t ITT 

ITT7450 

in 

ITT9005-1 

tin 

ITT9005-5 

in 

M5352 

Mitsubishi 

M53250 

Mitsubishi 

MC5450 

t Motorola 

MC7450 

Motorola 

DM5450 

t National 

DM7450 

National 

DM9005C 

National 

pPB7450 

NEC America 

5450 

t Signetics 

7450 

Signetics 

SN5450 

t Tl 

SN7450 

Tl 

TD3450 

Toshiba 

7450 

TRW 

TTL-H 54H50 

f Fairchild 

74H50 

Fairchild 

ITT54H50 

■ tin 

ITT74H50 

in 

MC3020 

Motorola 

MC3120 

t Motorola 

DM54H50 

t National 

DM74H50 

National 

54H50 

t Signetics 

74H50 

Signetics 

SN54H50 

t Tl 

SN74H50 

Tl 

Dual 4 input Expander (for 54/7423, 54/7450, 

54/7453) 

TTL 5460 

t Fairchild 

7460 

Fairchild 

ZN5460 

t Ferranti 

ZN7460 

Ferranti 

HD2502 

Hitachi 

HD7460 

Hitachi 

M5304 

Mitsubishi 

M53260 

Mitsubishi 

MC5460 

t Motorola 

MC7460 

Motorola 

DM5460 

t National 

DM7460 

National 

/iP 87450 

NEC AfrWiCa 

5460 

f Signetics 

7460 

Signetics 

SN5460 

t Tl 

SN7460 

Tl 

TD3460 

Toshiba 

7460 

TRW 

Dual 4 input Exiwiuer (for 9005 

, 9006) 

TTL 9006C 

Fairchild 

9006M 

t Fairchild 

DM9006C 

National 

' Military Temperature Range {- 

55” to 125”C) 


Function 

Device 

Source 

Gates, 

Exclusive OR/NOR 

Quad 2 Input Exclusive OR Gate 

nL 

5486 

t Fairchild 


7486 

Fairchild 


ZN5486 

t Ferranti 


ZN7486 

Ferranti 


HD2526 

Hitachi 


HD7486 

Hitachi 


DM74LS386 

National 


ITT5486 

tin 


ITT7486 

in 


M53286 

Mitsubishi 


MC5486 

t Motorola 


' MC7486 

Motorola 


MC7241 

Motorola 


MC8241 

t Motorola 


DM5486 

National 


DM7486 

National 


fiPB7486 

NEC America 


5486 

t Raytheon 


7486 

Raytheon 


RC8241 

Raytheon 


RM8241 

t Raytheon 


5486 

t Signetics 


7486 

Signetics 


N8241 

Signetics 


S8241 

t Signetics 


SN5486 

t Tl 


SN7486 

Tl 


7486 

TRW 

TTL-LS 

9LS86C 

Fairchild 


9LS86M 

t Fairchild 


54LS86 

t Fairchild 


74LS86 

Fairchild 


ITT74LS86 

in 


ITT74LS386 

in 


SN54LS86 

t Motorola 


SN74LS86 

Motorola 


DM54LS386 

t National 


/iPB74LS86 

NEC America 


9LS86C 

Raytheon 


9LS86M 

t Raytheon 


54LS86 

t Raytheon 


74LS86 

Raytheon 


9LS386C 

Raytheon 


9LS386M 

t Raytheon 


54LS386 

t Raytheon 


74LS386 

Raytheon 


54LS86 

t Signetics 


74LS86 

Signetics 


54LS386 

t Signetics 


74LS386 

Signetics 


SN54LS86 

t Tl 


SN74LS86 

Tl 


SN54LS386 

t Tl 


SN74LS386 

Tl 

m-H 

MC3021 

Motorola 


MC3121 

t Motorola 

TTL-S 

54S86 

t Fairchild 


74S86 

Fairchild 


HD74S86 

Hitachi 


DM74S86 

National 


N82S41 

Signetics 


54S86 

t Signetics 


74S86 

Signetics 


SN54S86 

t Tl 


SN74S86 

Tl 


Quad z input Exclusive OR Sate (two of the outputs 
are complemented) 

TTL 9014C Fairchild 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Function 

Device 

Source 

line 

1 Gates, Exclusive OR/NOR 


(Cont’d) 




nL (Cont’d.) 

901 4M 

t Fairchild 


1 Quad 2 Input Exclusive OR Gate, Open Collector 

140 

nL 

HD74136 

Hitachi 



MC54136 

t Motorola 



MC74136 

Motorola 



54136 

t Raytheon 



74136 

Raytheon 



SN54136 

t Tl 



SN74136 

Tl 



74136 

TRW 


nL-LS 

9LS136C 

Fairchild 



9LS136M 

t Fairchild 

150 


54LS136 

Fairchild 



74LS136 

Fairchild 



ITT74LS136 

in 



SN54LS136 

t Motorola 



SN74LS136 

Motorola 



DM54LS136 

t National 



DM74LS136 

National 



9LS136C 

Raytheon 



9LS136M 

t Raytheon 



54LS136 

t Raytheon 

160 


74LS136 

Raytheon 



54LS136 

f Signetics 



74LS136 

Signetics 



SN54LS136 

t Tl 



SN74LS136 

Tl 


m-s 

DM74S136 

National 


I Quad 2 Input Exclusive NOR Gate 



nL-H 

MC3022 

Motorola 



MC3122 

t Motorola 


1 Quad 2 Input Exclusive NOR Gate, Open Collector 

170 

nL 

9386C 

Fairchild 



9386M 

t Fairchild 



MC7242 

Motorola 



MC8242 

f Motorola 



RC8242 

Raytheon 



RM8242 

t Raytheon 



N8242 

Signetics 



S8242 

t Signetics 


nL-LS 

9LS266C 

Fairchild 



9LS266M 

t Fairchild 

180 


54LS266 

t Fairchild 



74LS266 

Fairchild 



!TT74j 

ITT 



SN54LS266 

t Motorola 



SN74LS266 

Motorola 



DM54LS266 

t National 



DM74LS266 

National 



9LS266C 

Raytheon 



9LS266M 

t Raytheon 



54LS266 

t Raytheon 

190 


74LS266 

Raytheon 



54LS266 

f Signetics 



74LS266 

Signetics 



3N54L3266 

SN74LS266 

f U 

Ti 


nL-s 

N82S42 

Signetics 


1 Quad 2 Input OR/NOR Gate 



nL-S 

54S135 

t Fairchild 



74S135 

Fairchild 



HD74S135 

Hitachi 

200 


DM74S135 

National 



74S135 

Signetics 



SN54S135 

t Tl 



(Continued) 
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DIGIT AL-TTL (Cont’d) 


Function 


Device 


line 


Function 


Device 


Source 


Line 


Device 


Source 


Gates, Exclusive OR/NOR 
(Cont’d) 


TTL-S (Cont’d.) 

SN74S135 

T1 

Gates, OR/NOR 

Quad 2 Input OR Gate 


TTL 5432 

f Fairchild 

7432 

Fairchild 

ZN5432 

t Ferranti 

ZN7432 

Ferranti 

HD7432 

Hitachi 

ITT5432 

tin 

ITT7432 

ITT 

DM5432 

t National 

DM7432 

National 

5432 

(Signetics 

7432 

Signetics 

SN5432 

t Tl 

SN7432 

Tl 

TTL-LS 9LS32C 

Fairchild 

9LS32M 

t Fairchild 

54LS32 

t Fairchild 

74LS32 

Fairchild 

ITT74LS32 

ITT 

SN54LS32 

t Motorola 

SN74LS32 

Motorola 

DM54LS32 

t National 

DM74LS32 

National 

ju.PB74LS32 

NEC America 

9LS32C 

Raytheon 

9LS32M 

t Raytheon 

54LS32 

t Raytheon 

74LS32 

Raytheon 

54LS32 

t Signetics 

74LS32 

Signetics 

SN54LS32 

t Tl 

SN74LS32 

Tl 

TTL-S 54S32 

t Fairchild 

74S32 

Fairchild 

54S32 

t Signetics 

74S32 

Signetics 

SN54S32 

t Tl 

SN74S32 

Tl 

2 2 2 4 Input NOR Gate 


TTL 9015C 

Fairchild 

901 5M 

t Fairchild 

Dual 4 Input NOR Gate, with Strobe 


TTL 5425 

t Fairchild 

7425 

Fairchild 

ZN5425 

t Ferranti 

ZN7425 

Ferranti 

1TT5425 

tITT 

ITT7425 

in 

M53225 

Mitsubishi 

MC5425 

t Motorola 

MC7425 

Motorola 

DM5425 

t National 

DM7425 

National 

7425 

Signetics 

SN5425 

t Tl 

SN7425 

Tl 

Dual 4 Input NOR Gate, with Strobe, 

Expandable (see 

54/7460 Expander) 


TTL 5423 

t Fairchild 

7423 

Fairchild 

MC5423 

t Motorola 

MC7423 

Motorola 


(Continued) 


Gates, OR/NOR (Cont’d) 


10 


20 


30 


40 


60 


TTL (Cont’d.) 


DM5423 

t National 

DM7423 

National 

7423 

Signetics 

SN5423 

t Tl 

SN7423 

Tl 

Dual 5 Input NOR Gate 


TTL-LS 9LS260C 

Fairchild 

9LS260M 

t Fairchild 

54LS260 

t Fairchild 

74LS260 

Fairchild 

54LS260A 

t Signetics 

74LS260A 

Signetics 

TTL-S DM74S260 

National 

54S260 

t Signetics 

74S260 

Signetics 

SN54S260 

t Tl 

SN74S260 

Tl 

Triple 3 Input NOR Gate 


TTL 5427 

t Fairchild 

7427 

Fairchild 

ZN5427 

t Ferranti 

ZN7427 

Ferranti 

HD7427 

Hitachi 

M53227 

Mitsubishi 

MC5427 

t Motorola 

MC7427 

Motorola 

DM5427 

t National 

DM7427 

National 

5427 

t Signetics 

7427 

Signetics 

SN5427 

t Tl 

SN7427 

Tl 

TTL-LS 9LS27C 

Fairchild 

9LS27M 

t Fairchild 

54LS27 

t Fairchild 

74LS27 

Fairchild 

ITT74LS27 

in 

SN54LS27 

t Motorola 

SN74LS27 

Motorola 

DM54LS27 

t National 

DM74LS27 

National 

HPB74LS27 

NEC America 

9LS27C 

Raytheon 

9LS27M 

t Raytheon 

54LS27 

t Raytheon 

74LS27 

Raytheon 

54LS27 

(Signetics 

74LS27 

Signers 

SN54LS27 

t Tl 

SN74LS27 

Tl 

Quad 2 Input NOR Gate (54/7428 devices are also 

buffers) 


TTL 5402 

t Fairchild 

7402 

Fairchild 

ZN5428 

t Ferranti 

ZN7428 

Ferranti 

HD2511 

Hitachi 

HD7402 

Hitachi 

ITT 5402 

tin 

ITT7402 

m 

M53202 

Mitsubishi 

MC5402 

(Motorola 

MC7402 

Motorola 

DM5402 

(National 

DM7402 

National 

|iPB74Q2 

NEC America 


(Continued) 


Gates, OR/NOR (Cont’d) 


70 


80 


90 


100 


110 


120 


130 


TTL (Cont’d.) 


5402 

(Signetics 

7402 

Signetics 

5428 

(Signetics 

7428 

Signetics 

SN5402 

t Tl 

SN7402 

Tl 

SN5428 

t Tl 

SN7428 

Tl 

7402 

TRW 

TTL-LS 9LS02C 

Fairchild 

9LS02M 

(Fairchild 

54LS02 

(Fairchild 

74LS02 

Fairchild 

9LS28C 

Fairchild 

74LS28 

Fairchild 

ITT74LS02 

in 

ITT74LS28 

in 

SN54LS02 

(Motorola 

SN74LS02 

Motorola 

DM54LS02 

( National 

DM74LS02 

National 

jtPB74LS02 

NEC America 

9LS02C 

Raytheon 

9LS02M 

( Raytheon 

54LS02 

( Raytheon 

74LS02 

Raytheon 

9LS28C 

Raytheon 

9LS28M 

(Raytheon 

54LS28 

(Raytheon 

74LS28 

Raytheon 

54LS02 

(Signetics 

74LS02 

Signetics 

54LS28 

(Signetics 

74LS28 

Signetics 

SN54LS02 

(Tl 

SN74LS02 

Tl 

SN54LS28 

(Tl 

SN74LS28 

Tl 

nL-S 54S02 

( Fairchild 

74S02 

Fairchild 

DM74S02 

National 

54S02 

(Signetics 

74S02 

Signetics 

SN54S02 

t Tl 

SN74S02 

Tl 

Quad 2 Input NOR Buffer, Open Collector 

nL 5433 

(Signetics 

7433 

Signetics 

SN5433 

(Tl 

SN7433 

Tl 

nL-LS 9LS33C 

Fairchild 

54LS33 

( Fairchild 

74LS33 

Fairchild 

9LS33C 

Raytheon 

9LS33M 

(Raytheon 

54LS33 

(Raytheon 

74LS33 

Raytheon 

54LS33 

(Signetics 

74LS33 

Signetics 

SN54LS33 

(Tl 

SN74LS33 

Tl 

Quad 2 Input OR Gate 


nL-H MC3003 

Motorola 

MC3103 

( Motorola 


Quad 2 Input NOR Gate 
TTL-H MC30Q2 

(Continued) 


Motorola 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125"C) 


’ Typical Values 
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-i 

< 

h- 

3 

Q 


1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Gates, OR/NOR (Cont’d) 

TTL-H (Cont’d.) 


MC3102 

t Motorola 

54R02 

t Raytheon 

74R02 

Raytheon 


Gates Miscellaneous 


Quad Inverter and Dual 2 Input NAND Gate 

TTL DM7090 

1 i-*auu!iai 

DM8090 

National 

Dual Majority Logic Gate 


TTL MC4062 

Motorola 


Latches 


8 bit Addressable Latch, with Clear 


TTL 9334C 

AMD 

9334M 

tAMD 

SN54259 

tAMD 

SN74259 

AMD 

9334C 

Fairchild 

9334M 

t Fairchild 

DM8334 

National 

DM9334 

t National 

N9334 

Signetics 

SN54259 

t Tl 

SN74259 

T! 

TTL-LS 9LS259C 

Fairchild 

9LS259M 

t Fairchild 

54LS259 

t Fairchild 

74LS259 

Fairchild 

IT774LS259 

in 

SN54LS259 

t Motorola 

SN74LS259 

Motorola 

SN54LS259 

t Tl 

SN74LS259 

Tl 

Dual 4 bit Addressable Latch 


TTL-LS 54LS256 

t Fairchild 

74LS256 

Fairchild 

8 bit Latch, Three State (input and output through the 

same pins) 


TTL DM7553 

t National 

DM8553 

National 


8 bit Latch, Transparent, D Type, Three State 
TTL-LS AM25LS373C AMD 

AM251S373M tAMD 
SN54I S373 


SN74LS373 

ITT74LS373 


HL-S 54S373 tMMI 

74S373 MMI 

57S373 tMMI 

678373 MMI 

57S380 tMMI 

67S380 MMI 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


Function Device 

Source 

Latches (Cont’d) 

TTL-S (Cont'd.) 


57S382 

fMMI (460) 

67S382 

MMI (460) 

SN54S373 

t Tl 

SN74S373 

Tl 

SN54S412 

t Tl 

SN74S412 

Tl 

6 bit Latch (Independent 2 and 4 hit) 


TTL-S 3404 

Intel 

Dual 4 bit Latch 


TTL MC54100 

t Motorola 

MC74100 

Motorola 

54100 

t Signebcs 

74100 

Signetics 

SN54100 

t Tl 

SN74100 

Tl 

Dual 4 bit Latch with Clear 


TTL 9308C 

AMD 

9308M 

tAMD 

9308C 

Fairchild 

9308M 

t Fairchild 

54116 

t Fairchild 

74116 

Fairchild 

MC8308 

Motorola 

MC9308 

t Motorola 

)iPB9308 

NEC America 

RM9308 

t Raytheon 

RC9308 

Raytheon 

54116 

t Signetics 

74116 

Signetics 

N9308 

' Signetics 

SN29308 

T! 

SN39308 

t Tl 

SN54116 

t Tl 

SN74116 

Tl 

Quad Multifunction Latch 


TTL 9314C 

AMD 

9314M 

tAMD 

9314C 

Fairchild 

931 4M 

f Fairchild 

MC8314 

Motorola 

MC9314 

t Motorola 

N9314 

Signetics 

Quad Bistable Latch, Single Output 


TTL 5477 

t Fairchild 

7477 

Fairchild 

MC5477 

t Motorola 

MC7477 

Motorola 

5477 

t Signetics 

7477 

Signetics 

SN5477 

t Tl 

TTL-LS 54LS77 

t Fairchild 

74LS77 

Fairchild 

DM74LS77 

National 

9LS77C 

Raytheon 

9LS77M 

t Raytheon 

54LS77 

t Raytheon 

74LS77 

Raytheon 

SN54LS77 

t Tl 

Quad Bistable Latch, Complementary Outputs 

TTL 5474 

t Fairchild 

7474 

Fairchild 

5475 

t Fairchild 

7475 

Fairchild 

ZN5474 

t Ferranti 

ZN7475 

Ferranti 

(Continued) 



Function Device 

Source 

Latches (Cont’d) 

TTL (Cont’d.) 


HD2517 

Hitachi 

HD7475 

Hitachi 

ITT5475 

tin 

ITT7475 

ITT 

M53275 

Mitsubishi 

MC5475 

t Motorola 

MC7475 

Motorola 

DM5475 

t National 

DM7475 

National 

5474 

t Signetics 

7474 

Signetics 

5475 

f Signetics 

7475 

Signetics 

SN5474 

t Tl 

SN7475 

Tl 

TD3475 

Toshiba 

7475 

TRW 

TTL-LS 54LS75 

f Fairchild 

74LS75 

Fairchild 

ITT74LS75 

in 

, ITT74LS375 

in 

DM54LS75 

t National 

DM74LS75 

National 

/iPB74LS375 

NEC America 

9LS75C 

Raytheon 

9LS75M 

t Raytheon 

54LS75 

t Raytheon 

74LS75 

Raytheon 

54LS75 

t Signetics 

74LS75 

Signetics 

54LS375 

t Signetics 

74LS375 

Signetics 

SN54LS75 

tTi 

SN74LS75 

Tl 

SN54LS375 

t Tl 

SN74LS375 

Ti 

Quad Set Reset Latch 


TTL 54279 

| Fairchild 

74279 

Fairchild 

54279 

t Signetics 

74279 

Signetics 

SN54279 

tTi 

SN74279 

Tl 

TTL-LS 9LS279C 

Fairchild 

9LS279M 

t Fairchild 

54LS279 

t Fairchild 

74LS279 

Fairchild 

ITT74LS279 

in 

SN54LS279 

t Motorola 

SN74LS279 

Motorola 

DM54LS279 

t National 

DM74LS279 

National 

(XPB74LS279 

NEC Amenca 

9LS279C 

Raytheon 

9L3279M 

t Raytheon 

54LS273 

t Raytheon 

74LS279 

Raytheon 

54LS279 

t Signetics 

74LS279 

Signetics 

SN54LS279 

tTi 

SN74LS279 

Tl 

i Hex Set Reset Latch (Common Reset) 

TTL ZN54118 

t Ferranti 

ZN74118 

Ferranti 

ZN54119 

t Ferranti 

ZN74119 

Ferranti 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGIT AL-TTL (Cont’d) 


Function Device 

Source 

Memories 

For additional information on these and larger TTL 

compatible memories, see the Master Selection Guide 

Memory section 


8 bit Multiport Register (RAM with simultaneous i 

Read/Write) 


TTL 9338C 

AMD 

9338M 

tAMD 

9338C 

Fairchild 

9338M 

t Fairchild 

1 Octal Storage Register (two stage, 4 bit wide shift j 

register) 


TTL-LS SN54LS396 

t Tl 

SN74LS396 

Tl 

1 Dual Rank 8 bit Shift Register (8 Bit I/O Buffer, "D” i 

Register, and Serial “B" Register) 


TTL-LS DM76LS52 

t National 

DM86LS52 

National 

DM76LS62 

t National 

DM86LS62 

National 

16 bit Active Element Memory 


TTL 93407C 

Fairchild 

93407 M 

t Fairchild 

HM2501 

Hitachi 

MC4004 

Motorola 

MC4005 

Motorola 

MC4304 

t Motorola 

MC4305 

t Motorola 

SN5481A 

t Tl 

SN7481A 

Tl 

7481 

TRW 

1 16 bit Active Element Memory, Gated Write j 

TTL M53284 

Mitsubishi 

(iPB7484 

NEC America 

SN5484A 

t Tl 

SN7484A 

Tl 

1 16 bit (4x4) Register File, Simultaneous Read/Write, 1 

Open Collector 


TTL 54170 

t Fairchild 

74170 

Fairchild 

ZN54170 

t Ferranti 

ZN74170 

Ferranti 

HD2540 

Hitachi 

M53370 

Mitsubishi 

DM74170 

National 

)iPB74170 

NEC America 

54170 

t Raytheon 

74170 

Raytheon 

54170 

t Signetics 

74170 

Signetics 

SN54170 

t Tl 

SN74170 

Tl 

TTL-LS AM25LS170C 

AMD 

AM25LS1 70M 

tAMD 

SN54LS170 

tAMD 

SN74LS170 

AMD 

9LS170C 

Fairchild 

9LS170M 

t Fairchild 

54LS170 

t Fairchild 

74LS170 

Fairchild 

ITT74LS170 

ITT 

SN54LS1 70 

t Motorola 

SN74LS170 

Motorola 

DM54LS170 

t National 

DM74LS170 

National 

9LS170C 

Raytheon 

9LS170M 

t Raytheon 

54LS170 

t Raytheon 

74LS170 

Raytheon 

(Continued) 



Function Device 

Source 

Line 

Memories (Cont’d) 


TTL-LS (Cont'd.) 



25LS170C 

Raytheon 


25LS170M 

t Raytheon 


54LS170 

t Signetics 


74LS170 

Signetics 


SN54LS170 

t Tl 


SN74LS170 

Tl 


1 16 bit (4x4) Register File, Simultaneous Read/Write, 


Three State 


70 

TTL-LS AM25LS670C 

AMD 


AM25LS670M 

tAMD 


SN54LS670 

tAMD 


SN74LS670 

AMD 


9LS670C 

Fairchild 


9LS670M 

t Fairchild 


54LS670 

t Fairchild 


74LS670 

Fairchild 


ITT74LS670 

ITT 


SN54LS670 

t Motorola 

80 

SN74LS670 

Motorola 


DM54LS670 

t National 


DM74LS67Q 

National 


9LS670C 

Raytheon 


9LS670M 

t Raytheon 


25LS670C 

Raytheon 


25LS670M 

t Raytheon 


54LS670 

t Raytheon 


74LS670 

Raytheon 


54LS670 

t Signetics 

90 

74LS670 

Signetics 


SN54LS670 

t Tl 


SN74LS670 

Tl 


1 16 bit (8x2) Multiport Register File, Simultaneous 


Read/Write, Three State 



TTL SN74172 

Tl 


TTL-S 74S172 

Signetics 


1 16 bit (4x4) Content Addressable Memory 


TTL 3104 

Intel 


32 bit (8x4) Multiport RAM 


100 

TTL-S N82S12 

Signetics 


N82S112 

Signetics 


1 64 Bit (16x4) Register File with Latch, Three State 


| TTL-S DM85S68 

National (1295) 


1 64 Bit (32x2) Simultaneous Read/Write RAM 


TTL-S DM86S21 

National 


N82S21 

Signetics 


I 64 Bit (16x4) Simultaneous Read/Write RAM with 


output register 



TTL 941 0C 

Fairchild 

110 

941 0M 

t Fairchild 


1 64 Bit (16x4) RAM with two output ports 


TTL AM29704C 

AMD 


AM29704M 

tAMD 


AM29705C 

AMD 


AM29705M 

tAMD 


1 80 bit (16x5) First In/First Out Memory, Asynchronous, 


Three State 



TTL-S SN74S225 

Tl 




Multiplexers 


Quad 2 Input Multiplexer, Non Inverting 

120 

TTL 9322C 

AMD 


9322M 

tAMD 


SN54157 

tAMD 


(Continued) 




Function 

Device 

Source 

Multiplexers (Cont’d) 

TTL (Cont'd.) 


SN74157 

AMD 


9322C 

Fairchild 


9322M 

t Fairchild 


54157 

t Fairchild 


74157 

Fairchild 


ZN54157 

t Ferranti 


ZN74157 

Ferranti 


HD74157 

Hitachi 


ITT9322-1 

ITT 


ITT9322-5 

ITT 


11754157 

tITT 


ITT74157 

ITT 


M53357 

Mitsubishi 


MC8322 

Motorola 


MC9322 

t Motorola 


MC54157 

t Motorola 


MC74157 

Motorola 


DM8322 

National 


DM9322 

t National 


DM54157 

t National 


DM74157 

National 


}iPB74157 

NEC America 


RC8233 

Raytheon 


RM8233 

t Raytheon 


RC9322 

Raytheon 


RM9322 

t Raytheon 


54157 

t Raytheon 


74157 

Raytheon 


N8233 

Signetics 


S8233 

t Signetics 


54157 

t Signetics 


74157 

Signetics 


N9322 

Signetics 


SN54157 

t Tl 


SN74157 

Tl 

TTL-LS 

AM25LS157C 

AMD 


AM25LS157M 

AMD 


SN54LS157 

tAMD 


SN74LS157 

AMD 


9LS157C 

Fairchild 


9LS157M 

t Fairchild 


54LS157 

t Fairchild 


74LS157 

Fairchild 


ITT74LS157 

in 


SN54LS157 

t Motorola 


SN74LS157 

Motorola 


DM54LS157 

t National 


DM74LS1 57 

National 


jiPB74LS157 

NEC America 


9LS157C 

Raytheon 


9LS157M 

t Raytheon 


25LS157C 

Raytheon 


25LS157M 

t Raytheon 


54LS157 

t Raytheon 


74LS157 

Raytheon 


54LS157 

Signetics 


74LS157 

Signetics 


SN54LS157 

t Tl 


SN74LS157 

Tl 

TTL-S 

SN54S157 

tAMD 


SN74S157 

AMD 


93S22C 

AMD 


93S22M 

tAMD 


54S157 

t Fairchild 


74S157 

Fairchild 


M5S157 

Mitsubishi 


DM74S157 

National 


54S157 

(Continued) 

t Signetics 


t Military Temperature Range (-55" to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Multiplexers (Cont’d) 

TTL-S (Cont’d.) 


74S157 

Signetics 

N82S33 

Signetics 

SN54S157 

t Tl 

SN74S157 

n 

Quad 2 Input Multiplexer, (Three State 54/74157) 

TTL DM7123 

National 

DM8123 

t National 

1 Quad 2 Input Multiplexer with Storage 

TTL 54298 

t Fairchild 

74298 

Fairchild 

MC54298 

t Motorola 

MC74298 

Motorola 

54298 

t Signetics 

74298 

Signetics 

SN54298 

t Tl 

SN74298 

Tl 

1 Quad 2 Input Digital Multiplexer (Suitable for Dnving 

Adders, Registers) 


TTL MC7266 

Motorola 

MC8266 

t Motorola 

RC8266 

Raytheon 

RM8266 

t Raytheon 

N8266 

Signetics 

S8266 

(Signetics 

TTL-S N82S33 

Signetics 

N82S66 

Signetics 

1 Quad 2 input Multiplexer, Open Collector (for adder, 

register input) 


TTL MC7267 

Motorola 

MC8267 

t Motorola 

RC8267 

Raytheon 

RM8267 

t Raytheon 

N8267 

Signetics 

S8267 

t Signetics 

TTL-S N82S34 

Signetics 

N82S67 

Signetics 

Quad 2 Input Multiplexer, Inverting 


TTL M 53358 

Mitsubishi 

54158 

(Raytheon 

74158 

Raytheon 

54158 

(Signetics 

74158 

Signetics 

TTL-LS AM25LS158C 

AMD 

AM25LS1 58M 

(AMD 

SM54LS158 

(AMD 

SN74LS158 

AMD 

9LS158C 

Fairchild 

9LS158M 

( Fairchild 

54LS158 

( Fairchild 

74LS158 

Fairchild 

ITT74LS158 

ITT 

SN54LS158 

(Motorola 

8N74LS158 

Motorola 

num si«a 

*1* 

DM74LS158 

Mat.Aiia'. 

9LS158C 

Raytheon 

25LS158C 

Raytheon 

25LS158M 

(Raytheon 

9LS158M 

(Raytheon 

54LS158 

(Raytheon 

74LS158 

Raytheon 

54LS158 

(Signetics 

74LS158 

Signetics 

SN54LS158 

(Tl 

SN74LS158 

Tl 


Function Device 

Source 

Multiplexers (Cont’d) 

TTL-LS (Cont'd.) 


SN54LS257 

(Tl 

SN74LS257 

Tl 

TTL-S SN54S257 

(AMD 

SN74S257 

AMD 

54S257 

( Fairchild 

74S257 

Fairchild 

M5S257 

Mitsubishi 

DM74S257 

National 

74S257 

Signetics 

SN54S257 

t Tl 

SN74S257 

Tl 

I Quad 2 Input Multiplexer, Inverting, Open Collector 

TTL RC8234 

Raytheon 

RM8234 

( Raytheon 

N8234 

Signetics 

S8234 

( Signetics 

Quad 2 Input Multiplexer, Conditiona 

Complementing, 

Open Collector 


TTL RC8235 

Raytheon 

RM8235 

(Raytheon 

N8235 

Signetics 

S8235 

(Signetics 

Quad 3 Input Multiplexer, Conditiona 

Complementing 

TTL RC8263 

Raytheon 

RM8263 

(Raytheon 

N8263 

Signetics 

S8263 

(Signetics 

1 Quad 3 Input Multiplexer, Open Collector, Conditional 

Complementing, Output Enable 


TTL RC8264 

Raytheon 

RM8264 

(Raytheon 

N8264 

Signetics 

S8264 

Signetics 

1 Quad 2 Input Multiplexer with Storage 

TTL-LS 9LS298C 

AMD 

9LS298M 

(AMD 

AM25LS09C 

AMD 

AM25LS09M 

(AMD 

SN54LS399 

(AMD 

SN74LS399 

AMD 

9LS298C 

Fairchild 

9LS298M 

( Fairchild 

54LS298 

( Fairchild 

74LS298 

Fairchild 

SN54LS298 

+ Motorola 

SN74LS298 

Motorola 

9LS298C 

Raytheon 

9LS298M 

(Raytheon 

54LS298 

(Raytheon 

74LS298 

Raytheon 

74LS298 

Signetics 

SN54LS298 

t Tl 

SN74LS298 

Tl 

SN54LS398 

t Tl 

SN74LS398 

Tl 

SnmlSuss 

(Tl 

SN74LS399 

Tl 

TTL-S AM25S09C 

AMD 

AM25S09M 

(AMD 

Dual 4 Input Multiplexer 


TTL 54153. 

( Fairchild 

74153 

Fairchild 

ZN54153 

( Ferranti 

ZN74153 

Ferranti 

HD2564 

Hitachi 


Function 


Device 


Source 


Line 


Multiplexers (Cont’d) 


20 


30 


40 


50 


60 


Quad 2 Input Multiplexer, Inverting 

(Cont’d.) 

TTL-S SN54S158 

(AMD 

SN74S158 

AMD 

54S158 

( Fairchild 

74S158 

Fairchild 

M5S158 

Mitsubishi 

DM74S158 

National 

54S158 

(Signetics 

74S158 

Signetics 

N82S66 

Signetics 

SN54S158 

(Tl 

SN74S158 

Tl 

Quad 2 Input Multiplexer, Inverting Three State 

TTL-LS AM25LS258C 

AMD 

AM25LS258M 

(AMD 

SN54LS258 

(AMD 

SN74LS258 

AMD 

9LS258C , 

Fairchild 

9LS258M 

( Fairchild 

54LS258 

( Fairchild 

74LS258 

Fairchild 

ITT74LS258 

in 

SN54LS258 

( Motorola 

SN74LS258 

Motorola 

DM54LS258 

( National 

DM74LS258 

National 

(iPB74LS258 

NEC America 

9LS258C 

Raytheon 

9LS258M 

(Raytheon 

25LS258C 

• Raytheon 

25LS258M 

(Raytheon 

54LS258 

(Raytheon 

74LS258 

Raytheon 

74LS258 

Signetics 

SN54LS258 

(Tl 

SN74LS258 

Tl 

TTL-S SN54S258 

(AMD 

SN74S258 

AMD 

54S258 

( Fairchild 

74S258 

Fairchild 

M5S258 

Mitsubishi 

54S258 

( Signetics 

74S258 

Signetics 

SN54S258 

(Tl 

SN74S258 

Tl 

Quad 2 Input Multiplexer, Non Inverting, Three State 

TTL-LS AM25LS257C 

AMD 

AM25LS257M 

(AMD 

SN54LS257 

tAMD 

SN74LS257 

AMD 

9LS257C 

Fairchild 

9LS257M 

( Fairchild 

54LS257 

(FairchM 

74LS257 

Fairchild 

ITT74LS257 

in 

3N54L3257 

( Motorola 

0Ai7*i 0AC7 

Vflf tLOfcx/l 

Motorola 

DM54LS257 

+ Kiotinno i 

DM74LS257 

National 

(iP874LS57 

NEC America 

9LS257C 

Raytheon 1 

9LS257M 

(Raytheon 

25LS257C 

Raytheon 

25LS257M 

(Raytheon 

54LS257 

( Raytheon 

74LS257 

Raytheon 

54LS257 

( Signetics 

74LS257 

Signetics 


(Continued) 


70 


80 


90 


100 


110 


120 


130 


(Continued) 


140 


150 


160 


170 


190 


200 


t Military Temperature Range (-55’ to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function 


Source 


Function 


Device 


Source 


Function 


Device 


Source 



Multiplexers (Cont’d) 


TTL (Cont’d.) 




ITT54153 

tin 


ITT741 53 

in 


M53353 

Mitsubishi 


MC4000 

Motorola 


MC4300 

t Motorola 


MC54153 

t Motorola 


MC74153 

Motorola 


DM54153 

t National 


DM74153 

National 


/iPB74153 

NEC America 


54153 

t Raytheon 


74153 

Raytheon 


54153 

t Signetics 


74153 

Signetics 


SN54153 

+ TI 


SN74153 

Tl 


74153 

TRW 

TTL-LS 

AM25LS153C 

AMD 


AM25LS153M 

tAMD 


SN54LS153 

t AMD 


SN74LS153 

AMD 


9LS153C 

Fairchild 


9LS153M 

t Fairchild 


54LS153 

t Fairchild 


74LS153 

Fairchild 


ITT74LS153 

in 


SN54LS153 

t Motorola 


SN74LS153 

Motorola 


DM54LS153 

t National 


DM74LS153 

National 


fiPB74LS153 

NEC America 


9LS153C 

Raytheon 


9LS153M 

t Raytheon 


25LS153C 

Raytheon 


25LS153M 

t Raytheon 


54LS153 

t Raytheon 


74LS153 

Raytheon 


54LS153 

(Signetics 


74LS153 

Signetics 


SN54LS153 

t Tl 


SN74LS153 

Tl 

TTL-S 

SN54S1 53 

(AMD 


SN74S153 

AMD 


54S153 

t Fairchild 


74S153 

Fairchild 


DM74S153 

National 


M5S153 

Mitsubishi 


54S153 

(Signetics 


74S153 

Signetics 


SN54S153 

t Tl 


SN74S153 

Tl 

1 Dual 4 Input Multiplexer (Three State 54/75153) 

TTL 

DM7214 

(National 


DM8214 

National 

1 Dual 4 Input Multiplexer, Three State 

TTL-LS 

AM25LS253C 

AMD 


AM25LS253M 

(AMD 


SN54LS253 

(AMD 


SN74LS253 

AMD 


9LS253C 

Fairchild 


9LS253M 

t Fairchild 


54LS253 

( Fairchild 


74LS253 

Fairchild 


ITT74LS253 

in 


SN54LS253 

( Motorola 


SN74LS253 

Motorola 


DM54LS253 

( National 


(Continued) 



Multiplexers (Cont’d) 


20 


30 


40 


50 


60 


TTL-LS {Cont’d.) 


DM74LS253 

National 

fiPB74LS253 

NEC America 

9LS253C 

Raytheon 

9LS253M 

(Raytheon 

25LS253C 

Raytheon 

25LS253M 

(Raytheon 

54LS253 

(Raytheon 

74LS253 

Raytheon 

54LS253 

(Signetics 

74LS253 

Signetics 

SN54LS253 

(Tl 

SN74LS253 

Tl 

TTL-S SN54S253 

(AMD 

SN74S253 

AMD 

54S253 

f Fairchild 

74S253 

Fairchild 

DM74S253 

National 

54S253 

( Signetics 

74S253 

Signetics 

Dual 4 Input Multiplexer, Inverting 


TTL-LS 54LS352 

t Fairchild 

74LS352 

Fairchild 

DM54LS352 

( National 

DM74LS352 

National 

SN54LS352 

(Tl 

SN74LS352 

Tl 

1 Dual 3 Input Multiplexer, Inverting, Three State 

TTL-LS 54LS353 

( Fairchild 

74LS353 

Fairchild 

DM54LS353 

(National 

DM74LS353 

National 

SN54LS353 

(Tl 

SN74LS353 

Tl 

1 Dual 4 Input Multiplexer, Complementary Output 

nL 9309C 

AMD 

9309M 

(AMD 

9309C 

Fairchild 

9309M 

( Fairchild 

ITT9309-1 

(in 

ITT9309-5 

in 

MC8309 

Motorola 

MC9309 

( Motorola 

DM8309 

National 

DM9309 

National 

fiP89309 

NEC America 

N9309 

Signetics 

S9309 

(Signetics 

SN29309 

Tl 

SN39309 

(Tl 

8 Input Multiplexer, Inverted Output 


nL 54152 

t Fairchild 

74152 

Fairchild 

MC54152 

(Motorola 

MC74152 

Motorola 

DM7210 

( National 

DM7211 

( National 

DM8210 

National 

DM8211 

National 

54152 

(Raytheon 

74152 

Raytheon 

54152 

t Signetics 

SN54152A 

(Tl 

74152 

TRW 

nL-LS 9LS152C 

Fairchild 

9LS152M 

f Fairchild 

54LS152 

t Fairchild 

(Continued) 


* Typical Values 


Multiplexers (Cont’d) 


70 


80 


90 


100 


110 


120 


130 


nL-LS (Cont’d.) 


74LS152 

Fairchild 

SN54LS152 

( Motorola 

SN74LS152 

Motorola 

9LS152C 

Raytheon 

9LS152M 

(Raytheon 

54LS152 

(Raytheon 

74LS152 

Raytheon 

SN54LS152 

(Tl 

8 Input Multiplexer, Complementary Output 

TTL 9312C 

AMD 

931 2M 

(AMD 

9312C 

Fairchild 

931 2M 

( Fairchild 

ITT9312-1 

(in 

ITT9312-5 

in 

MC8312 

Motorola 

MC9312 

(Motorola 

DM8312 

National 

DM9312 

(National 

jiPB9312 

NEC America 

RC8230 

Raytheon 

RC8232 

Raytheon 

RC9312 

Raytheon 

RM8230 

( Raytheon 

RM8232 

(Raytheon 

RM9312 

(Raytheon 

N8230 

Signetics 

S8230 

(Signetics 

N9312 

Signetics 

N8232 

Signetics 

S8232 

t Signetics 

SN29312 

Tl 

SN39312 

(Tl 

TTL-S N82S30 

Signetics 

N82S31 

Signetics 

N82S32 

Signetics 

8 Input Multiplexer, Complementary Output, Strobe 

nL 54151 

t Fairchild 

74151 

Fairchild 

ZN54151 

( Ferranti 

ZN74151 

Ferranti 

HD2549 

Hitachi 

HD2571 

Hitachi 

HD74151 

Hitachi 

0754151 

(in 

0774151 

in 

M53351 

Mitsubishi 

MC54151 . 

( Motorola 

MC74151 

Motorola 

DM541 51 A 

( National 

DM741 51 A 

National 

(iPB74151 

NEC America 

54151 

(Raytheon 

74151 

Raytheon 

54151 

(Signetics 

74151 

Signetics 

SN54151A 

(Tl 

SN74151A 

Tl 

74151 

TRW 

nL-LS AM25LS151C 

AMD 

AM25LS151M 

(AMD 

SN54LS151 

(AMD 

SN74LS151 

AMD 

9LS151C 

Fairchild 

9LS151M 

( Fairchild 

54LS151 

( Fairchild 

74LS151 

Fairchild 


(Continued) 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55* to 125°C) 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 

Multiplexers (Cont’d) 

TTL-LS (Cont’d.) 



ITT74LS1 51 

in 


SN54LS151 

t Motorola 


SN74LS151 

Motorola 


DM54LS151 

t National 


DM74LS151 

National 


jiPB74LSl 51 

NEC America 


9LS151C 

Raytheon 


i */ i ivi 

i iay u i out i 


25LS151C 

Raytheon 


25LS151M 

t Raytheon 


54LS151 

t Raytheon 


74LS151 

Raytheon 


54LS151 

t Signetics 


74LS151 

Signetics 


SN54LS151 

t Tl 


SN74LS151 

Tl 

TTL-S 

SN54S151 

t AMD 


SN74S151 

AMD 


54S151 

t Fairchild 


74S151 

Fairchild 


93S12C 

Fairchild 


93S12M 

t Fairchild 


HD74S151 

Hitachi 


M5S151 

Mitsubishi 


DM74S151 

National 


54S151 

t Signetics 


74S151 

Signetics 


SN54S151 

t Tl 


SN74S151 

Tl 

1 8 Input Multiplexer, Complementary Output (Three 

State 54/74151) 


TTL 

DM7121 

t National 


DM8121 

National 

1 8 Input Multiplexer, Complementary Output, Open 

Collector 



TTL 

9313C 

Fairchild 


931 3M 

f Fairchild 


RC8231 

Raytheon 


RM8231 

f Raytheon 


N8231 

Signetics 


S8231 

t Signetics 


N9313 

Signetics 

j 8 Input Multiplexer, Strobe, Complementary Output, 

Three State 



TTL 

DM54251 

t National 


DM74251 

National 


SN54251 

t Tl 


SN74251 

Tl 

TTL-LS 

AM25LS251C 

AMD 


AM25LS251M 

t AMD 


SN54LS251 

fAMD 


SN74LS251 

AMD 


9LS251C 

Fairchild 


9LS251M 

t Fairchild 


54LS251 

t Fairchild 


74LS251 

Fairchild 


ITT74LS251 

ITT 


SN54LS251 

t Motorola 


SN74LS251 

Motorola 


fiPB74LSl51 

NEC America 


9LS251C 

Raytheon 


9LS251M 

t Raytheon 


25LS251C 

Raytheon 


2bL$2b1 m 

t Raytheon 


54LS251 

t Raytheon 


74LS251 

Raytheon 


(Continued) 




t Military Temperature Range (-55" to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Multivibrators (Cont’d) 


Line Function 


TTL-LS (Cont'd.) 

9LS221M 

54LS221 

74LS221 

54LS221 

74LS221 

SN54LS221 

SN74LS221 

t Raytheon 
t Raytheon 
Raytheon 

t Signetics 
Signetics 

Tl 

Tl 

(275) 

(275) 

(275) 

Dual Retriggerable Monostable Multivibrator with 


Reset (OR Triggered) 

TTL AM2602C 

AMD 


AM2602M 

tAMD 


9602C 

AMD 


9602M 

tAMD 


96L02C 

Fairchild 


96L02M 

t Fairchild 


9602C 

Fairchild 


9602M 

t Fairchild 


ITT9602-1 

tITT 


ITT9602-5 

in 


MC8602 

Motorola 


MC9602 

t Motorola 


DM8602 

National 


DM9602 

t National 


jiPB9602 

NEC America 


RF8602 

Raytheon 


RF9602 

t Raytheon 


N9602 

Signetics 


S9602 

f Signetics 


TTL-S AM26S02C 

AMD 


AM26S02M 

tAMD 


96S02C 

Fairchild 


96S02M 

t Fairchild 


Dual Retriggerable Monostable Multivibrator with Clear 

(AND Triggered) 

TTL AM26123C 

AMD 


AM26123M 

tAMD 


SN54123 

tAMD 


SN74123 

AMD 


54123 

t Fairchild 


74123 

Fairchild 


ZN54123 

t Ferranti 


ZN74123 

Ferranti 


HD2561 

Hitachi 


ITT54123 

tin 


ITT74123 

in 


M53323 

Mitsubishi 


MC54123 

t Motorola 


MC74123 

Motorola 


DM54123 

t National 


DM74123 

National, 


fiPB74!23 

NEC America 


54123 

t Raytheon 


74123 

Raytheon 


54123 

t Signetics 


74123 

Signetics 


SN54123 

t Tl 


SN74123 

Tl 


74123 

TRW 


TTL-LS AM25LS123C 

AMD 


AM25LS123M 

tAMD 


SN54LS123 

tAMD 


SN74LS123 

AMD 


ITT74LS123 

in 


DM54LS123 

t National 


DM74LS123 

National 


9LS123C 

Raytheon 

(275) 

9LS123M 

t Raytheon 

(275) 

(Continued) | 


Multivibrators (Cont’d) 

nL-LS (Cont'd.) 


54LS123 

t Raytheon (275) 

74LS123 

Raytheon (275) 

SN54LS123 

t Tl 

SN74LS123 

Tl 

1 Dual Monostable Multivibrator (Double Edge) 

nL DM7853 

t National 

DM8853 

National 

I Dual Voltage Controlled Multivibrator 

nL 11C24C 

Fairchild 

MC4024 

Motorola 

MC4324 

t Motorola 

Shift Registers 

4 Bit Parallel Input, Parallel Output Shift Register 

nL 9300C 

AMD 

9300M 

tAMD 

SN54195 

tAMD 

SN74195 

AMD 

9300C 

Fairchild 

9300M 

t Fairchild 

54195 

t Fairchild 

74195 

Fairchild 

ITT9300-1 

tin 

1TT9300-5 

in 

in54195 

tin 

0774195 

in 

MC8300 

Motorola 

MC9300 

t Motorola 

MC54195 

t Motorola . 

MC74195 

Motorola 

DM8300 

National 

DM9300 

t National 

DM54195 

t National 

DM74195 

National 

|iPB74195 

NEC America 

RC9300 

Raytheon 

RM9300 

t Raytheon 

54195 

t Raytheon 

74195 

Raytheon 

54195 

t Signetics 

74195 

Signetics 

N9300 

Signetics 

SN29300 

Tl 

SN39300 

t Tl 

SN54195 

t Tl 

SN74195 

Tl 

nL-LS AM25LS195AC 

AMD 

AM25LS195AM 

tAMD 

SN54LS195A 

tAMD 

SN74LS195A 

AMD 

9LS195C 

Fairchild 

9LS195M 

t Fairchild 

54LS195 

t Fairchild 

74LS195 

Fairchild 

ITT74LS195A 

in 

SN54LS195 

t Motorola 

SN74LS195 

Motorola 

)iPB74LS195 

NEC America 

9LS195AC 

Raytheon 

9LS195AM 

t Raytheon 

25LS195AC 

Raytheon 

25LS195AM 

t Raytheon 

54LS195A 

t Raytheon 

74LS195A 

Raytheon 

54 LSI 95 A 

t Signetics 

74LS195A 

Signetics 

(Continued) 



Shift Registers (Cont’d) 

nL-LS (Cont'd.) 


SN54LS195A 

t Tl 

SN74LS195A 

Tl 

nL-S SN54S195 

tAMD 

SN74S195 

AMD 

93S00C 

Fairchild 

93SOOM 

t Fairchild 

54S195 

Fairchild 

74S195 

Fairchild 

DM74S195 

National 

74S179 

Signetics 

74S195 

Signetics 

N82S70 

Signetics 

N82S71 

Signetics 

SN54S195 

t Tl 

SN74S195 

Tl 

1 4 bit Parallel In, Parallel Out, Right/Left Shift Register 

nL 5495 

t Fairchild 

7495 

Fairchild 

ZN5495A 

t Ferranti 

ZN7495A 

Ferranti 

HD2534 

Hitachi 

in5495 

tin 

in7495 

in 

M5395 

Mitsubishi 

M53295 

Mitsubishi 

MC4012 

Motorola 

MC5495 

t Motorola 

MC7495 

Motorola 

DM5495 

t National 

DM7495 

National 

5495 

t Signetics 

7495 

Signetics 

SN5495A 

t Tl 

SN7495A 

Tl 

TD3495 

Toshiba 

nL-LS 9LS95C 

Fairchild 

9LS95M 

t Fairchild 

54LS95 

t Fairchild 

74LS95 

Fairchild 

ITT74LS95B 

in 

SN54LS95 

t Motorola 

SN74LS95 

Motorola 

9LS95BC 

Raytheon 

9LS95BM 

t Raytheon 

54LS95B 

t Raytheon 

74LS95B 

Raytheon 

74LS95B 

Signetics 

SN54LS95B 

t Tl 

SN74LS95B 

Tl 

I 4 bit Universal Bidirectional Shift Register 1 

nL SN54194 

tAMD 

SN74194 

AMD 

54194 

t Fairchild 

74194 

Fairchild 

ZN54194 

t Ferranti 

ZN74194 

Ferranti 

HD74194 

Hitachi 

in54194 

tin 

ITT74194 

in 

MC54194 

t Motorola 

MC74194 

Motorola 

DM54194 

t National 

DM74194 

National 

54194 

t Raytheon 

74194 

Raytheon 

54194 

t Signetics 

74194 

Signetics 

(Continued) 



mJ 

< 

3 

Q 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device Sour 


Shift Registers (Cont’d) 

TTL (Cont’d.) 


Shift Registers (Cont’d) 



SN74194 

Tl 

TTL-LS 

AM25LS194AC 

AMD 


AM25LS194AM 

t AMD 


SN54LS194A 

t AMD 


SN74LS194A 

AMD 


9LS194C 

Fairchild 


9LSi94M 

t Fairchild 


54LS194 

t Fairchild 


74LS194 

Fairchild 


ITT74LS194A 

in 


SN54LS194 

t Motorola 


SN74LS194 

Motorola 


jrPB74LSl94 

NEC America 


9LS194AC 

Raytheon 


9LS194AM 

t Raytheon 


25LS194AC 

Raytheon 


25LS194AM 

t Raytheon 


54LS194A 

t Raytheon 


74LS194A 

Raytheon 


74LS194A 

Signetics 


SN54LS194A 

t Tl 


SN74LS194A 

Tl 

TTL-S 

SN54S194 

t AMD 


SN74S194 

AMD 


54S194 

t Fairchild 


74S194 

Fairchild 


74S194 

Signetics 


SN54S194 

t Tl 


SN74S194 

Tl 

4 bit Parallel In, Parallel Out, Right/Left Shift Register, 

Three State 



TTL-LS 

9LS295C 

Fairchild 


9LS295M 

f Fairchild 


54LS295 

t Fairchild 


74LS295 

Fairchild 


SN54LS295 

t Motorola 


SN74LS295 

Motorola 


p.PB74LS295 

NEC America 


9LS295AC 

Raytheon 


9LS295AM 

t Raytheon 


54LS295A 

t Raytheon 


74LS295A 

Raytheon 


74LS295 

Signetics 


SN54LS295B 

t Tl 


SN74LS295B 

Tl 


4 bit Parallel In, Parallel Out, 
Register, Three State 


Cascadable Shift 


TTL-LS 9LS395C 

Fairchild 


54LS395 

t Fairchild 


74LS395 

Fairchild 


DM54LS395 

t National 


DM74LS395 

National 


fiPB74LS395 

NEC America 


9LS395C 

Raytheon 

(291) 

9L3555m 

f nayiheon 


cji p<M»r 

f Raytheon 

(231; 

74LS395 

Raytheon 

(291) 

54LS395 

t Signetics 


74LS395 

Signetics 


SN54LS395A 

t Tl 


SN74LS395A 

Tl 


4 bit Parallel In, Serial Out, Shift Register 


TTL (Cont'd.) 


ZN7494 

Ferranti 

HD2533 

Hitachi 

MC5494 

t Motorola 

MC7494 

Motorola 

5494 

t Signetics 

7494 

Signetics 

SN5494 

t Tl 

SN7494 

T| 

4 bit Parallel In, Serial Out, Shift Register, (with load, 

shift, hold control) 


TTL 54178 

t Fairchild 

74178 

Fairchild 

MC7270 

Motorola 

MC8270 

t Motorola 

RC8270 

Raytheon 

RM8270 

t Raytheon 

S8270 

t Signetics 

N8270 

Signetics 

SN54178 

t Tl 

SN74178 

Tl 

4 bit Parallel In, Serial Out, Shift Register, with Reset, 

Complementary Output for last bit 


TTL 54179 

t Fairchild 

74179 

Fairchild 

MC7271 

Motorola 

MC8271 

t Motorola 

RC8271 

Raytheon 

RM8271 

t Raytheon 

N8271 

Signetics 

S8271 

t Signetics 

SN54179 

t Tl 

SN74179 

Tl 

TTL-S 74S179 

Signetics 

4 bit Universal Shift Register, Binary Up/Down 

Counter. Synchronous 


TTL-S SN74S291 

Tl 

5 bit Parallel In, Parallel Out, Shift Register 

TTL 5496 

t Fairchild 

7496 

Fairchild 

ZN5496 

t Ferranti 

ZN7496 

Ferranti 

HD2546 

Hitachi 

HD7496 

Hitachi 

ITT5496 

tITT 

ITT7496 

in 

MCOOOft 


MC5496 

t Motorola 

MC7496 

Motorola 

DM5496 

t National 

DM7496 

National 

5496 

t Signetics 

7496 

Signetics 

SN5496 

t Tl 

SN7496 

Tl 

7496 

TRW 

TTL-LS ITT74LS96 

ITT 

54LS96 

f Signetics 

74LS96 

Signetics 

SN54LS96 

t Tl 

SN74LS96 

Tl 

5 bit Right/Left Shift Register with Clear 

TTL M54403 

Mitsubishi 


I 1 L. JH94 | rciHUHIU 

7494 Fairchild 

ZN5494 t Ferranti 

(Continued) 


t Military Temperature Range (-55“ to 125“C) 


o uii rafaiiei in, raraiisi uui, uniuireCuOrtai omit 

Register 

TTL 54199 t Fairchild 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the | 


Function 

Device 

Source 

Shift Registers (Cont’d) 

TTL (Cont'd.) 




74199 

Fairchild 


HD74199 

Hitachi 


M53399 

Mitsubishi 


DM54199 

t National 


DM74199 

National 


54199 

t Raytheon 


74199 

Raytheon 


CjHQfl 

t Signetics 


74199 

Signetics 


SN54199 

t Tl 


SN74199 

Tl 

1 8 bit Parallel In, Parallel Out, Right/Left Shift Register 

TTL 

54198 

t Fairchild 


74198 

Fairchild 


HD74198 

Hitachi 


M53398 

Mitsubishi 


DM54198 

t National 


DM74198 

National 


p.PB74198 

NEC America 


54198 

t Raytheon 


74198 

Raytheon 


54198 

t Signetics 


74198 

Signetics 


SN54198 

t Tl 


SN74198 

Tl 

I 8 bit Universal Shift Register, Three State 

TTL 

DM7546 

t National 


DM8546- 

National 

TTL-LS 

AM25LS23C 

AMD 


AM25LS23M 

t AMD 


AM25LS299C 

AMD 


AM25LS299M 

t AMD 


SN54LS299 

t AMD 


SN74LS299 

AMD 


SN54LS323 

tAMD 


SN74LS323 

AMD 


ITT74LS299 

in 


ITT74LS323 

in 


9LS299C 

Raytheon 


9LS299M 

t Raytheon 


25LS23C 

Raytheon (300) 


25LS23M 

t Raytheon (300) 


25LS299C 

Raytheon (302) 


25LS299M 

t Raytheon (302) 


54LS299 

t Raytheon 


74LS299 

Raytheon 


SN54LS299 

tTi 


SN74LS299 

Tl 


SN54LS323 

t Tl 


" SN74LS323 

Tl 

TTL-S 

SN54S299 

t Tl 


SN74S299 

Tl 

1 8 bit Parallel In, Serial Out Shift Register, 

1 Complementary Output 


TTL 

54165 

t Fairchild 


74165 

Fairchild 


ZN54165 

t Ferranti 


ZN74165 

Ferranti 


M53365 

Mitsubishi 


MC54165 

t Motorola 


MC74165 

Motorola 


DM54165 

t National 


DM74165 

National 


o4ioo 

t Raytheon 


74165 

Raytheon 


54165 

t Signetics 


(Continued) 



252 


IC MASTER 1978 















MASTER SELECTION GUIDE 


DIGITAL-TTL (Cont’d) 


Shift Registers (Cont’d) 


TTI L (Cont’d.) 

74165 

SN54165 

SN74165 

Signetics 
t Tl 

n 

TTL-LS 

54LS165 

t Fairchild 


74LS165 

Fairchild 


SN54LS165 

t Tl 


SN74LS165 

Tl 

8 bit Parallel In, Serial Out Shift Register with Clear 

TTL 

54166 

t Fairchild 


74166 

Fairchild 


ZN54166 

t Ferranti 


ZN74166 

Ferranti 


HD74166 

Hitachi 


M53366 

Mitsubishi ' 


DM54166 

t National 


DM74166 

National 


54166 

t Raytheon 


74166 

Raytheon 


54166 

t Signetics 


74166 

Signebcs 


SN54166 

t Tl 


SN74166 

Tl 

TTL-LS 

SN54LS1 66 

t Tl 


SN74LS166 

Tl 

8 bit Gated Serial In, Parallel Out Shift Register 

TTL 

SN54164 

fAMD 


SN74164 

AMD 


54164 

t Fairchild 


74164 

Fairchild 


ZN54164 

t Ferranti 


HD74164 

Hitachi 


ZN74164 

Ferranti 


ITT54164 

tin 


ITT74164 

ITT 


M53364 

Mitsubishi 


DM7570 

t National 


DM8570 

National 


DM54164 

t National 


DM74164 

National 


/iPB74164 

NEC America 


54164 

t Raytheon 


74164 

Raytheon 


54164 

t Signetics 


74164 

Signetics 


SN54164 

t Tl 


SN74164 

Tl 


TD3503 

Toshiba 

TTL-LS 

AM25LS164C 

AMD 


AM25LS164M 

AMD 


SN54LS164 

fAMD 


SN74LS164 

AMD 


fTT74LSl64 

in 


9LS164C 

Fairchild 


9LS164M 

t Fairchild 


54LS164 

t Fairchild 


74LS164 

Fairchild 


SN54LS164 

t Motorola 


SN74LS164 

Motorola 


DM54LS164 

t National 


DM74LS164 

National 


(1PB74LS164 

NEC America 


9LS164C 

Raytheon (272) 


9LS164M 

t Raytheon (272) 


54LS164 

f Raytheon (272) 


74LS164 

Raytheon (272) 


54LS164 

t Signetics 


(Continued) 



Function Device 

Source 

Line 

Shift Registers (Cont’d) 


TTL-LS (Cont’d.) 



74LS164 

Signetics 

70 

SN54LS164 

t Tl 


SN74LS164 

Tl 


1 8 bit Serial In, Serial Out Shift Register 


TTL 5491 

t Fairchild 


7491 

Fairchild 


ZN5491 

t Ferranti 


ZN7491 

Ferranti 


HD2524 

Hitachi 


ITT5491A 

tin 


1177491 A 

in 

80 

M5391 

Mitsubishi 


M53291 

Mitsubishi 


MC5491 

t Motorola 


MC7491 

Motorola 


DM5491 A 

t National 


DM7491 A 

National 


HPB7491 

NEC America 


N8276 

Signetics 


5491 

t Signetics 


7491 

Signetics 

90 

SN5491A 

t Tl 


SN7491A 

Tl 


TD3491 

Toshiba 


TTL-LS 9LS91C 

Raytheon (272) 


9LS91M 

t Raytheon (272) 


54LS91 

t Raytheon (272) 


74LS91 

Raytheon (272) 


1 SN54LS91 

t T! 


SN74LS91 

Tl 


8 bit Serial/Parallel In Register with Sign Extend (for 

100 

use with 25LS1 4/74LS384 Multiplier) 


TTL-LS AM25LS22C 

AMD 


AM25LS22M 

fAMD 


SN54LS322 

fAMD 


SN74LS322 

AMD 


25LS22C 

Raytheon (297) 


25LS22M 

t Raytheon (297) 


SN54LS322 

t Tl 


SN74LS322 

Tl 


1 Octal Storage Register, two stage 4 bit wide shift 

110 

register 



TTL-LS SN54LS396 

t n 


SN74LS396 

Tl 


1 Dual Rank 8 bit Shift Register (8 bit I/O buffer, “A” 


register, and serial “B" register) 



TTL-LS DM76LS52 

t National 


DM86LS52 

National 


DM76LS62 

t National 


DM86LS62 

National 


1 10 bit Parallel In, Parallel Out Buffer Register, with 

120 

Reset (clocked flip flops) 



TTL RC8202 

Raytheon 


RM8202 

t Raytheon 


N8202 

Signetics 


S8202 

t Signetics 


10 bit Parallel In, Parallel Out Buffer Register, with 


Reset, Inverting Output (clocked flip flops) 


TTL RC8203 

Raytheon 


RM8203 

t Raytheon 


N8203 

Signetics 

130 

S8203 

t Signetics 


1 10 bit Parallel In, Serial Out Shift Register 


TTL RC8274 

Raytheon 


RM8274 

t Raytheon 


(Continued) 




Function Device 

Source 

Shift Registers (Cont’d) 

TTL (Cont’d.) 


N8274 

Signetics 

S8274 

Signetics 

1 10 bit Serial In, Parallel Out Shift Register 

TTL RC8273 

Raytheon 

RM8273 

t Raytheon 

N8273 

Signetics 

S8273 

t Signetics 

1 Dual 5 bit Parallel In, Parallel Out Buffer Register, 

(clocked flip flops) 


TTL RC8200 

Raytheon 

RM8200 

t Raytheon 

N8200 

Signetics 

S8200 

t Signetics 

1 Dual 5 bit Parallel In, Parallel Out, Buffer Register, 

Inverting Output (clocked flip flops) 


TTL RC8201 

Raytheon 

RM8201 

t Raytheon 

N8201 

Signetics 

S8201 

t Signetics 

1 Dual 8 bit Serial In, Serial Out, Shift Register 

TTL 9328C 

AMD 

9328M 

fAMD 

9328C 

Fairchild 

9328M 

t Fairchild 

ITT9328-1 

tin 

ITT9328-5 

in 

MC8328 

Motorola 

MC9328 

t Motorola 

RC8277 

Raytheon 

RM8277 

t Raytheon 

N8277 

Signetics 

i 4 bit Shifter, Three State (Shifts 0, 1 , 2, or 3 bits under 

2 Line Select Control) 


TTL-S AM25S10C 

AMD 

AM25S10M 

fAMD , 

N25S10 

Signetics 

Translators 

Hex DTL to TTL Inverter 


TTL 9109C 

Fairchild 

9109M 

t Fairchild 

Hex TTL to DTL Inverter 


TTL 9112C 

Fairchild 

9112M 

t Fairchild 

Dual MOS to TTL Level Converter 


TTL 9625C 

Fairchild 

9625M 

t Fairchild 

Dual MOS to TTL Level Translator, Three State 

TTL MC4068 

Motorola 

MC4368 

t Motorola 

MC54468 

t Motorola 

MC74468 

Motorola 

7 Unit MOS to TTL Level Converter 


TTL SN75270 

Tl 

Dual 2 Input NAND Gate, High Voltage to TTL 

Interface, to 30v Input 


TTL N8T18 

Signetics 

S8T18 

t Signetics 

1 Dual TTL to MOS Voltage Translator 

TTL D130A 

t Siliconix 

D130B 

Siliconix 

D139A 

tSiliconix 

D139B 

Siliconix 


a 

< 

H 

3 

O 


t Military Temperature Range (-55’ to 125’C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device Source 


Translators (Cont’d) 

Dual 2 Input NAND TTL to MOS Voltage Translator 
TTL 9624C Fairchild 

9624M t Fairchild 

DH0034 t National 

DH0034C National 

DS7800 t National 

DS8800 National 

SN55180 t Tl 

0M-7C10Q Tj 

Hex TTL to MOS Voltage Translator 
TTL DS7812 t National 

DS8812, National 

DS78L12 t National 

DS88L12 National 

D123A fSiliconix 

D123B Siliconix 

D125A fSiliconix 

D125B Siliconix 

Quad 2 Input NAND TTL to MOS Voltage Translators 
TTL DS7810 f National 

DS8810 National 

DS7811 f National 

DS881 1 National 

Quad 2 Input AND TTL to MOS Voltage Translators 
TTL DS7819 t National 

DS8819 National 

Dual ECL to MOS Driver (also ECL to TTL) 

TTL MC75358 Motorola 

MC75368 Motorola 

SN75368 Tl 

Quad TTL to MOS Inverter/Driver, Three State 
TTL ITT75367 ITT 

SN75357 Tl 

SN75367 Tl 

For other translators, see Interface Sense Amplifiers 
and also Memory and Peripheral Drivers 

Miscellaneous 

j Programmable Logic Array, Mask Programmed (See 
also Memory PLAs) 


Function 

Device 

Source 

Line 

Function 

Device 

Source 

Line 


Miscellaneous (Cont’d) 


Miscellaneous (Cont’d) 


DM7575 

t National 


DM7576 

t National 

(1285) 

DM8575 

National 

(1285) 

DM8576 

National 

(1285) 

N82S200 

Signetics 


N82S2C1 

oiyffGuCS 



Programmable Logic Arrays, Field Programmable (See 
also Memory PLAs) 


TTL 

IM5200 

HM7660 

HM7661 

Intersil 

Harris 

Harris 

TTL-S 

82S100 

MMI 


82S101 

MMI 


N82S100 

Signetics 


S82S100 

f Signetics 


N62S101 

Signetics 


382S101 

f Signetics 


SN54S330 

t Tl 


SN74S330 

Tl 


SN54S331 

t Tl 


SN74S331 

Tl 

4 bit True/Complement Zero/One Element 

i i L-n 

54Ho/ 

} rairchikj 


74H87 

Fairchild 


MC54H87 

t Motorola 


(Continued) 


TTL-H (Cont’d.) 


MC74H87 

Motorola 

SN54H87 

t Tl 

SN74H87 

Tl 

Dual 4 Input Expander (for H50, H53, H55) 

TTL-H 54H60 

f Fairchild 

74H60 

Fairchild 

ITT54H60 

tITT 

ITT74H60 

in 

DM54H60 

t National 

DM74H60 

National 

54H60 

t Signetics 

74H60 

Signetics 

SN54H60 

t Tl 

SN74H60 

Tl 

Triple 3 Input Expander (for H52) 
TTL-H 54H61. 

t Fairchild 

74H61 

Fairchild 

DM54H61 

National 

54H61 

t Signetics 

74H61 

Signetics 

SN54H61 

t Tl 

SN74H61 

Tl 

3 2 2 3 Input AND OR Expander (for H50, H53, H55) 

TTL-H 54H62 

f Fairchild 

74H62 

Fairchild 

DM54H62 

t National 

DM74H62 

National 

54H62 

f Signetics 

74H62 

Signetics 

SN54H62 

t Tl 

SN74H62 

Tl 

8 bit Successive Approximation Register 

TTL AM2502C 

AMD 

AM2502M 

t AMD 

AM2503C 

AMD 

AM2503M 

f AMD 

2502 

Intersil 

2503 

Intersil 

DM2502 

t National 

DM2502C 

National 

DM2503 

t National 

DM2503C 

National 

12 bit Successive Approximation Register 

TTL AM2504C 

AMD 

AM2504M 

t AMD 

DM2504 

t National 

DM2504C 

National 

8 bit Position Scaler (The output is shifted with respect 
to the input up to 8 positions as determined by a 3 bit 

selector code.) 

TTL RC8243 

Raytheon 

RM8243 

f Raytheon 

N8243 

Signetics 

S8243 

| gjnn§ti£c 

6 bit Synchronous Binary Rate Muitipiier 

TTL 5497 

f Fairciiiid 

7497 

Fairchild 

MC5497 

t Motorola 

MC7497 

Motorola 

SN5497 

t Tl 

SN7497 

Tl 


t Military Temperature Range (-55’ to 125°C) 


ou oynCnronOus uecaue i-saie Multiplier 

TTL 54167 f Fairchild 

74167 Fairchild 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


TTL (Cont’d.) 


MC54167 

t Motorola 

MC74167 

Motorola 

SN54167 

t Tl 

SN74167 

Tl 

TTL-S 54S167 

f Fairchild 

74S167 

Fairchild 

4 bit Priority nSyiStor, Csscsdabio 


TTL , M53478 

Mitsubishi 

SN54278 

t Tl 

SN74278 

Tl 

TTL-LS SN54LS278 

t Tl 

SN74LS278 

Tl 

8 Input Priority Encoder 


TTL 9318C 

AMD 

931 8M 

t AMD 

9318C 

Fairchild 

931 8M 

f Fairchild 

HD74148 

Hitachi 

M53348 

Mitsubishi 

MC8318 

Motorola 

MC9318 

t Motorola 

DM8318 

National 

DM9318 

t National 

DM54148 

t National 

DM74148 

National 

/iPB74148 

NEC America 

54148 

f Signetics 

74148 

Signetics 

SN29318 

Tl 

SN39318 

t Tl 

SN54148 

t Tl 

SN74148 

Tl 

TTL-LS AM2913C 

AMD 

AM2913M 

f AMD 

AM25LS148C 

AMD 

AM25LS148M 

t AMD 

SN54LS148 

tAMD 

SN74LS148 

AMD 

AM25LS2513C 

AMD 

AM25LS2513M 

tAMD 

SN54LS148 

t Tl 

SN74LS148 

Tl 

SN54LS348 

t Tl 

SN74LS348 

Tl 

10 Input Priority Encoder 


TTL HD74147 

Hitachi 

M53347 

Mitsubishi 

DM54147 

t National 

DM74147 

National 

HPB74147 

NEC America 

54147 

t Signetics 

74147 

Signetics 

SN54147 

t Ti 

SN/414/ 

Ti 

TTL-LS SN54LS147 

t Tl 

SN74LS147 

Tl 

8 bit Parity Tree 


TTL MC4008 

Motorola 

MC4308 

t Motorola 

MC54408 

t Motorola 

MC74408 

Motorola 

Duai 4 bit Parity Tree 


TTL MC4010 

Motorola 

MC4310 

f Motorola 
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DIGITAL-TTL (Cont’d) 


Miscellaneous (Cont’d) 


9 bit Parity Generator/Checker 
TTL DM7220 t National 

DM8220 National 


9 bit Odd/Even Parity Generator/ Checker 
TTL 54180 t Fairchild 

74180 Fairchild 

ZN54180 t Ferranti 

ZN74180 Ferranti 

HD2525 Hitachi 

HD74180 Hitachi 

ITT54180 fin 

ITT74180 ITT 

M53380 Mitsubishi 

MC54180 t Motorola 

MC74180 Motorola 

DM54180 t National 

DM74180 National 

jiPB8262 NEC America 

fiPB74180 NEC America 

54180 t Raytheon 

74180 Raytheon 

RC8262 Raytheon 

RM8262 t Raytheon 

N8262 Signetics 

S8262 t Signetics 

54180 t Signetics 

74180 Signetics 

SN54180 t Tl 

SN74180 Tl 

74180 TRW 


TTL-LS 54LS280 t Fairchild 

74LS280 Fairchild 

SN54LS280 tTI 

SN74LS280 Tl 


TTL-S 82S62C AMD 

82S62M t AMD 

93S62C Fairchild 

93S62M t Fairchild 

DM74S280 National 

74S280 Signetics 

N82S62 Signetics 

SN54S280 tTI 

SN74S280 Tl 


12 Input Odd/Even Parity Checker/ Generator 
TTL 9348C Fairchild 

9348 M t Fairchild 


Cyclic Redundancy Checker 
TTL 9401 C Fairchild 

9401 M t Fairchild 


4 bit Universal Presettable Polynomial Generator 
TTL MC8504 Motorola 


Polynomial Generator 

TTL MC8506 Motorola 


Single Error Hamming Code Detector and Generator 
TTL MC4041 Motorola 


BCD To Binary/Binary To BCD Number Converter 
TTL MC4001 Motorola 


BCD To Binary Converter 
TTL ZN54184 t Ferranti 

ZN74184 Ferranti 

DM54184 t National 

DM74184 National 

SN54184 tTI 

SN74184 Tl 


t Military Temperature Range (-55° to 125°C) 


Function Device 

Source 

Line 

Miscellaneous (Cont’d) 


BCD To Binary Converter (Three State 54/74184) 


TTL DM8898 

National 


Binary To BCD Converter 

TTL M53385 

Mitsubishi 


DM541 85A 

t National 

70 

DM741 85A 

National 


DM8899 

National 


SN54185A 

tTI 


SN74185A 

Tl 


Dual Pulse Synchronizer/Driver 

TTL MC54120 

t Motorola 


MC74120 

Motorola 


SN54120 

tTI 


SN74120 

Tl 


1 Quad Power Strobe (Vcc strobe or digit driver) 

80 

TTL HD6600-2 

t Harris 


HD6600-5 

Harris 


HD6605-2 

t Harris 


HD6605-5 

Harris 


Phase Frequency Detector 

TTL 11C44C 

Fairchild 


MC4044 

Motorola 


MC4344 

t Motorola 


Contact Bounce Eliminator 

TTL DM7544 

t National 

90 

DM8544 

National 


Quad Complementary Output Elements (for 
symmetrical generation of complementary outputs) 


TTL SN54265 

tTI 


SN74265 

Tl 


Dual Zero Crossing Detector 

TTL N8T363 

Signetics 


1 MOS Dynamic Memory Refresh Logic Circuit 


TTL MC8505 

Motorola 


Data Encryption, 4 Device Set 
l 2 L 9414 

Fairchild 

100 

9415 

Fairchild 


9416 

Fairchild 


9417 

Fairchild 


Dual 4 Input NAND Schmitt Trigger 
TTL 5413 

t Fairchild 


7413 

Fairchild 


ZN5413 

t Ferranti 


ZN7413 

Ferranti 


HD2545 

Hitachi 

110 

ITT5413 

tITT 


ITT7413 

ITT 


M53213 

Mitsubishi 


MC5413 

t Motorola 


MC7413 

Motorola 


DM5413 

t National 


DM7413 

National 


|iPB7413 

NEC America 


5413 

(Signetics 


7413 

Signetics 

120 

SN5413 

tTI 


SN7413 

Tl 


7413 

TRW 


TTL-LS 9LS13C 

Fairchild 


9LS13M 

t Fairchild 


54LS13 

t Fairchild 


74LS13 

Fairchild 


ITT74LS13 

ITT 


SN74LS13 

Motorola 


DM54LS13 

t National 

130 

DM74LS13 

National 


(Continued) 




Miscellaneous (Cont’d) 

TTL-LS (Cont’d.) 



9LS13C 

Raytheon 

(264) 

9LS13M 

t Raytheon 

(264) 

54LS13 

t Raytheon 

(264) 

74LS13 

Raytheon 

(264) 

54LS13 

(Signetics 


74LS13 

Signetics 


SN54LS13 

tTI 


SN74LS13 

Tl 


Quad 2 Input NAND Schmitt Trigger 



TTL 54132 

( Fairchild 


74132 

Fairchild 


HD74132 

Hitachi 


M53332 

Mitsubishi 


MC54132 

t Motorola 


MC74132 

Motorola 


DM54132 

t National 


DM74132 

National 


54132 

(Signetics 


74132 

Signetics 


SN54132 

tTI 


SN74132 

Tl 


TTL-LS 9LS132C 

Fairchild 


9LS132M 

( Fairchild 


54LS132 

( Fairchild 


74LS132 

Fairchild 


ITT74LS132 

in . 


SN54LS132 

t Motorola 


SN75LS132 

Motorola 


DM54LS132 

t National 


DM74LS132 

National 


9LS132C 

Raytheon 

(264) 

9LS132M 

(Raytheon 

(264) 

54LS132 

t Raytheon 

(264) 

74LS132 

Raytheon 

(264) 

74LS132 

Signetics 


54LS132 

(Signetics 


SN54LS132 

tTI 


SN74LS132 

Tl 


TTL-S 54S132 

(Fairchild 


74S132 

Fairchild 


SN54S132 

tTI 


SN74S132 

Tl 


Hex Schmitt Trigger, Inverting 



TTL 5414 

( Fairchild 


7414 

Fairchild 


HD7414 

Hitachi 


M53214. 

Mitsubishi 


MC5414 

t Motorola 


MC7414 

Motorola 


DM5414 

t National 


DM7414 

National 


5414 

t Signetics 


7414 

Signetics 


SN5414 

tTI 


SN7414 

Tl 


TTL-LS 9LS14C 

Fairchild 


9LS14M 

( Fairchild 


54LS14 

( Fairchild 


74LS14 

Fairchild 


ITT74LS14 

in 


SN54LS14 

t Motorola 


SN74SL14 

Motorola 


DM54LS14 

t National 


DM74LS14 

National 


9LS14C 

Raytheon 

(264) 

9LS14M 

t Raytheon 

(264) 

(Continued) 
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DIGITAL-TTL (Cont’d) 


Miscellaneous (Cont’d) 


Miscellaneous (Cont’d) 


TTL-LS (Cont’d.) 



54LS14 

t Raytheon 

(264) 

74LS14 

Raytheon 

(264) 

54LS14 

tSignetics 


74LS14 

Signetics 


SN54LS14 

t Tl 


SN74LS14 

Tl 


Voltage Controlled Oscillator (or Crystal Controlled) 

TTI .1 0 CMC/ll COOjI 

• r U’UW vivv/-tl.wc.^ 

+ TI 

1 * 1 


SN74LS324 

Tl 


Voltage Controlled Oscillator 



TTL-LS SN74LS320 

Tl 


Dual Voltage Controlled Oscillator (or Crystal 


Controlled) 



TTL-LS SN54LS124 

t Tl 


SN74LS124 

Tl 


SN54LS325 

t Tl 


SN74LS325 

Tl 


SN54LS326 

t Tl 


SN74LS326 

Tl 


SN54LS327 

t Tl 


SN74LS327 

Tl 


TTL-S SN54S124 

t Tl 


SN74S124 

Tl 


Voltage Comparator (Analog Input Digital Output) 


TTL-S 686C 

AMD 


686M 

tAMD 


Decade Sequencer (sequential 1 of 10 Decoder), 


adjustable sequence length 



TTL 9319C 

Fairchild 


931 9M 

t Fairchild 


9320C 

Fairchild 


9320M 

t Fairchild 


Bus Transfer Switch (transmit receive connections to 4 i 

bus terminals) 



TTL MC406Q 

Motorola 


MC4363 

t Motorola 


MC54460 

t Motorola 


MC74460 

Motorola 


Triple Bidirectional Bus Switch, Three State (Connects 

any 2 of 3 inputs together) 



TTL-S MC6881 

Motorola 


MC3449 

Motorola 


Quad Bus Transceiver 



TTL-LS ITT74LS242 

ITT 


I7T74L5243 

ITT 


54LS242 

t Raytheon 

(282) 

74LS242 

Raytheon 

(282) 

54LS243 

t Raytheon 

(282) 

74LS243 

Raytheon 

(282) 

74LS242 

Signetics 


74LS243 

Signetics 


SN54LS242 

t Tl 


SN74LS242 

Tl 


SN54LS243 

t Tl 


SN74LS243 

Tl 


TTL-S SN54S242 

tAMD 


SN74S242 

AMD 


SN54S243 

tAMD 


SN74S243 

AMD 


4 bit Parallel Bus Transceiver, Non Inverting, Three 


State 



TTL-S N8T28 

AMD 


MC8T28 

Motorola 


MC6889 

Motorola 


(Continued) 




TTL-S (Cont’d.) 


N8T28 

Signetics 

4 bit Parallel Universal Bus Transceiver, Storage, 

Three State 


TTL-S SN54S226 

TTI 

SN74S226 

Tl 

4 bit Parallel Bus Transceiver, Inverting Three State 

TTL-S N8T26 

AMD 

S8T26 

tAMD 

MB424 

Fujitsu 

MC8T26 

Motorola 

N8T26 

Signetics 

SN75136 

Tl 

4 bit Parallel Bus Transceiver, Open Collector Drivers 

TTL-S AM26S10C 

AMD 

AM26S10M 

tAMD 

AM26S11C 

AMD 

AM26S11M 

tAMD 

AM26S12C 

AMD 

AM26S12M 

tAMD 

AM26S12AC 

AMD 

AM26S12AM 

tAMD 

9640C 

Fairchild 

9640M 

t Fairchild 

9641 C 

Fairchild 

9641 M 

t Fairchild 

MC26S10 

Motorola 

MC26S11 

Motorola 

26S10C 

Raytheon 

26S10M 

Raytheon 

26S11C 

Raytheon 

26S11M 

Raytheon 

AM26S10C 

t Ti 

AM26S10M 

t Tl 

AM26S11C 

Tl 

AM26S11M 

t Tl 

8 bit Bidirection I/O Port 


TTL-S N8T31 

Signetics (1898) 

8 bit Bidirectional I/O Port, Latched, Addressable 

TTL-S N8T32 

Signetics (1898) 

N8T33 

Signetics (1898) 

N8T35 

Signetics (1898) 

N8T36 

Signetics (1898) 

N8T39 

Signetics (1909) 

Octal Bus Driver (Schmitt Trigger), Inverting, Three 

State 


TTL-LS AM25LS240C 

AMD 

AM25LS240M 

tAMD 

. SN54LS240 

tAMD 

SN74LS240 

AMD 

54LS240 

t Fairchild 

74LS240 

Fairchild 

ITT74LS240 

ITT 

54LS240 

tMMI 

74LS240 

U1IJ 

5718300 

| yy; 

67LS300 

MM! 

25LS240C 

Raytheon 

25LS240M 

t Raytheon 

54LS240 

t Raytheon (279) 

74LS240 

Raytheon (279) 

74LS240 

Signetics 

SN54LS240 

t Tl 

SN74LS240 

Tl 


t Military Temperature Range (-55° to 125°C) 


TTL-S ' SN54S240 t AMD 

SN74S240 AMD 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Device 


Source 


Une 


Function 


Device 


Source Une 


Function Device 


Source Line 


Miscellaneous (Cont’d) 


Hex Current Sensing Interface Gate 
TTL-LS SN54LS63 

SN74LS63 

t Tl 

Tl 


Microprogram Sequencer 

TTL-LS AM2909C 

AMD 


AM2909M 

tAMD 


AM2911C 

AMD 


AM2911M 

tAMD 


3001 

Intel 


M3001 

Intel 


MC2909C 

Motorola 


MC2909M 

t Motorola 


MC2911C 

Motorola 


MC2911M 

t Motorola 


IDM2909AC 

National 


IDM2909AM 

t National 


IDM291 1AC 

National 


IDM2911AM 

t National 


(iPB2909 

NEC Micro 

(1850) 

HP82911 

NEC Micro 

(1850) 

AM2909C 

Raytheon 


AM2909M 

t Raytheon 


AM2911C 

Raytheon 


AM2911M 

t Raytheon 


8X02 

Signetics 

(1877) 

N3001 

Signetics 

(1860) 

S3001 

t Signetics 

(1860) 


Micro Address Generator (for bit slice microprocessor) 
TTL-S SN54S482 tTI 

SN74S482 . Tl 


20 


t Military Temperature Range (-55" to 125'C) 


* Typical Values 


1C MASTER 1978 


257 


Master Selection Guide 











Master Selection Guide 


is* uiPTPn 

iv nriMO i cn 


-J 

< 

H- 

O 

Q 


DIGITAL-Special 


Function 

Device 

Source 

Other Digital Devices 

Arithmetic Processor (supply 5 12v) 

TTL-S 

9511 

AMD 


9511-4 

AMD 


MM5863 

National 

1 Arithmetic Processor, 4 functions, ASCII Floating Point 1 

Computations (Supply 5v) 


| TTL-S 

CY-450 

Cybernetic 

1 Baud Rate Generator/Programmable Divider (ROM 1 

controlled divider) 


TTL-S 

MM5307 

National 


COM5016T 

SMC 


COM5016 

SMC 

l Baud Rate Generator/Programmable Divider, Dual j 

(ROM controlled divider) 


TTL-S 

COM5036 

SMC 


COM5036T 

SMC 


BR1941 

Western 

Correlator (Continually compares two independently 

clocked serial inputs and gives correlation output) 

TTL-S 

R5401 

Reticon 


TCD1004J 

TRW 

I Custom Arrays (Digital and Linear circuits customized 1 

in final metalization) 


TTL-S 

XR-IIL-CHP 

Exar 


XR-CHIP 

Exar 


XR400 

Exar 


ECL-Array 

Fairchild 


ULA 

Ferranti 


MONOCHIP 

Interdesign 


MASTERMOS 

IMI 


ML200 

Master Logic 


707 

Micro Tech 


XC15G 

Moioroia 


XC177 

Motorola 


XC4Q0 

Motorola 


ECL-ARRAY 

NEC America 


ECL-ARRAY 

Plessey 


ILL-ARRAY 

Plessey 


RTL-ARRAY 

Plessey 

Calculators: See Linear Consumer 

Counter, 16 Bit, Non Volatile Storage, Parallel 

Input/Output, 500KHz (Supply 29, 5v) 

j TTL-S 

NCR2900 

NCR | 

1 Counter, 4 Decade (Counts and stores, BCD Output, 1 

j u.d Ninz; supply 

■ 

j TTL-S 

AY5-4057 

Gl 

Counter/Display Decoder, 4 Decade (7 Segment and 

BCD outputs, 0.25 MHz; supply 5v) 

TTL-S 

MK5002 

Mostek 


MK5005 

Mostek 


MK5007 

Mostek 

1 Counter, 5 Decade (includes storage, multiplexed BCD ! 

! output, 0.6 MHz, supply 12,5v) 

j 

j TTL-S 

3815 

Fairchild 

Dual Counter (two 3 decade up/down counters with 

latch, BCD output. 0.5 MHz., supply 5 15 v) 

j TTL-S 

LS7040 

LSI Comp 

Counter/Display Driver, 1 Decade Up/Down, (7 

segment and BCD output, 0.5 MHz; supply 12, 27v) 

1 TTL-S 

MCS1003 

tMOS | 

Counter/Display Driver, 1 Decade Up/Down, Preset (7 

segment and BCD output, 1 MHz) 

TTL-S 

HCTR0107 

Hughes 


Other Digital Devices (Cont’d) 

Counter/Display Driver, 4 Decade Up/Down (7 
segment output, 0.6 M Hz, supply 12, 5v; BCD; and 
serial output versions available) 

TTL-S AY5-4007 Gl 

AY5-4007A Gl 

AY5-4007D Gl 

10 Counter/Display Driver, 6 Decade Up/Down (7 
segment and BCD output, 1 MHz, presettable 
compare register, latched output, LED drive maximum 
count 999999, 995959, or 595999 versions, supply 10 
15 v) 


TTL-S 

MK50395 

MK50396 

MK50397 

MK50398 

MK50399 

Mostek 

Mostek 

Mostek 

Mostek 

Mostek 

Counter, 6 Decade, BCD output, 5 MHz, 8 latches 

(supply 5 1 5v) 


TTL-S 

LS7031 

LSI Comp 

Counter/Display Driver, 7 Decade (7 segment output, 

supply 2 6v) 


TTL-S 

ICM7208 

Intersil 

Counter, 8 Decade, BCD and 7 segment outputs, 5 

MHz, latches (supply 5 15v) 


TTL-S 

LS7030 

LSI Comp 

Counter Time Base (Oscillator, programmable divider, 

10 l to 10*. 2x10 7 , 6x10 7 , 6x10* and 36x10', (supply 

12, 5v) 



TTL-S 

MK5009 

Mostek 

Dual Counter/Timer 


TTL-S 

MM5865 

National 


DF215 

Siconu (981) 

Down/l)D Timer (0.1 and 1 second. Keyboard Entry) 

TTL-S 

DF216 

Sikonix 

Elapsed Time Counter (0.01 seconds to 1 hour, supply 

2 5v) 



TTL-S 

ICM7205 

Intersil 

Elapsed Time Counter (0.01 seconds to 24 hours, 

supply 2 5v) 


TTL-S 

ICM7045 

Intersil 

Elapsed Time Counter-, Decimal, 0.1 seconds to 10 

hours, maximum count 2399999 (supply 2.5 4.5v) 

TTL-S 

ICM7045A 

Intersil 

Programmable Diode Matrix, 5x5 

TTL-S 

HM074 

t Harris 


HMU75 

t Harris 


HM076 

t Harris 

Programmable Diode Matrix, 5x8 

TTL-S 

HM010 

t Harris 


HM012 

t Harris 


HM013 

t Harris 

Programmable Diode Matrix, 8x5 

TTL-S 

HM080 

t Harris 


HM081 

t Harris 


HM084 

t Harris 

Programmable Diode Matrix, 4x10 

TTL-S 

HM090 

t Harris 


HM091 

t Harris 


HM093 

t Harris 


HM0110 

Harris 

Programmable Diode Matrix, 10x4 

TTL-S 

HM050 

t Harris 


HM051 

t Harris 


HM055 

t Harris 


Other Digital Devices (Cont’d) 


t Military Temperature Range (-55’ to 1 25°C) 


(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


TTL-S (Cont'd.) 

HM0104 

Harris 

Programmable Diode Matrix, 6x8 

TTL-S HM030 

t Harris 

HM031 

t Harris 

HM034 

t Harris 

HM0168 

Harris 

Programmable Diode Matrix, 8x6 

IIL-S HM040 

T Harns 

HM041 

t Harris 

HM044 

t Harris 

HM0186 

Harris 

Programmable Diode Matrix, 18x5 

TTL-S M 54510 

Mitsubishi 

Programmable Diode Matrix, 10x16 

TTL-S S353 

Siemens 

Divider, divide by 2, 525, supply 12v 

TTL-S MN115 

Panasonic 

Divider, divide by 2, 625, supply 12v 

TTL-S MN116 

Panasonic 

Programmable Divider (any modulo from 3 to 262,145, 

supply 12,5) 

TTL-S 3816 

Fairchild 

Divider, divide by 2, 0.2 to 1 GHz 

TTL-S MCI 690 

Motorola 

SP1690B 

Plessey 

SP8602A 

t Plessey 

SP8602B 

Plessey 

SP8602M 

Plessey 

SP8603A 

t Plessey 

SP8603B 

Plessey 

SP8603M 

Plessey 

SP8604A 

t Plessey 

SP8604B 

Plessey 

SP8604M 

Plessey 

SP8607A 

t Plessey 

SP8607B 

Plessey 

SP8607M 

Plessey 

1 Divider, divide by 3/4, 40 to 300 MHz 

| TTL-S SP8720 

Plessey 

1 Divider, divide by 4, 0.15 to 1 GHz 

TTL-S MCI 697 

Motorola 

MCI 699 

Motorola 

SP8600A 

t Plessey 

SP8600B 

Plessey 

SP8600M 

Plessey 

SP8601A 

t Plessey 

SP8601B 

Plessey 

SP8601M 

Plessey 

SP8613B 

Plessey 

SP8613M 

Plessey 

SP8614B 

Plessey 

SP8614M 

Plessey 

SP8615B 

Plessey 

SP8615M 

Plessey 

SP8616B 

Piessey 

Divider, divide by 4, above 1 GHz 

TTL-S 11C05C 

Fairchild 

11C05M 

f Fairchild 

SP8616B 

Plessey 

SP8617B 

Plessey 

SP8619B 

Plessey 

1 Divider, divide by 5, 0.2 to 1 GHz 

TTL-S SP8620A 

t Plessey 

i (Continued) 
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DIGITAL-Special (Cont’d) 


Other Digital Devices (Cont’d) 


TTL-S (Cont’d.) 

SP8620B 

SP8620M 

SP8621A 

SP8621B 

SP8621M 

SP8622B 

SP8622M 

Plessey 

Plessey 
t Plessey 

Plessey 

Plessey 

Plessey 

Plessey 

Divider, divide by 5/6, 0.2 to 1 GHz i 

TTL-S 11C91C . 

Fairchild 

11C91M 

t Fairchild 

95H91C 

Fairchild 

MCI 2009 

Motorola 

MCI 2509 

t Motorola 

SP8740A 

t Plessey 

SP8740B 

Plessey 

SP8740M 

Plessey 

SP8745A 

| Plessey 

SP8745B 

Plessey 

SP8745M 

Plessey 

Divider, divide by 6/7, 0.2 to 1 GHz ; 

TTL-S SP8741A 

t Plessey 

SP8741B 

Plessey 

SP8741M 

Plessey 

SP8746A 

t Plessey 

SP8746B 

Plessey 

SP8746M 

Plessey 

Divider, divide by 8, 0.25 to 1 GHz 

TTL-S SP8670A 

t Plessey 

SP8670B 

Plessey 

SP8670M 

Plessey 

SP8671A 

t Plessey 

SP8671B 

Plessey 

SP8671M 

Plessey 

SP8672A 

t Plessey 

SP8672B 

Plessey 

SP8672M 

Plessey 

SP8735B 

Plessey 

SP8736B 

Plessey 

Divider, divide by 8, above 1 GHz ! 

TTL-S SP8675B 

Plessey 

SP8675M 

Plessey 

SP8676B; 

Plessey 

SP8676M 

Plessey 

SP8677B 

Plessey 

SP8677M 

Plessey 

Divider, divide by 8/9, 0.25 to 1 GHz 1 

TTL-S MC12011 

Motorola 

MC12511 

t Motorola 

SP8743B 

Plessey 

SP8743M 

Plessey 

SP8748B 

Plessey 

SP8748M 

Plessey 

Divider, divide by 10, 0.2 to 1 GHz ! 

TTL-S SP8505 

Plessey 

SP8515 

Plessey 

SP8630A 

t Plessey 

SP8630B 

Plessey 

SP8630M 

Plessey 

SP8631A 

t Plessey 

SP8631B 

Plessey 

SP8631M 

t Plessey 

SP8632A 

Plessey 

SP8632B 

Plessey 

SP8632M 

Plessey 

SP8634B 

Plessey 

SP8635B 

Plessey 

(Continued) 


Function Device 

, Source 

Other Digital Devices (Cont’d) 

TTL-S (Cont'd.) 


SP8636B 

Plessey 

SP8637B 

Plessey 

SP8660A 

t Plessey 

SP8660B 

Plessey 

SP8660M 

Plessey 

Divider, divide by 10, above 1 GHz 


TTL-S SP8665B 

Plessey 

SP8666B 

Plessey 

SP8667B 

Plessey 

1 Divider, divide by 10/11, 0.2 to 1 GHz 

TTL-S 11C90C 

Fairchild 

11C90M 

t Fairchild 

95H90C 

Fairchild 

95H90M 

t Fairchild 

MC12013 

Motorola 

MCI 251 3 

t Motorola 

SP8640A 

t Plessey 

SP8640B 

Plessey 

SP8640M 

Plessey 

SP8641A 

t Plessey 

SP8641B 

Plessey 

SP8641M 

Plessey 

SP8642A 

t Plessey 

SP8642B 

Plessey 

SP8642M 

Plessey 

SP8643B 

Plessey 

SP8643M 

Plessey 

SP8646A 

t Plessey 

SP8646B 

Plessey 

SP8646M 

Plessey 

SP8647A 

t Plessey 

SP8647B 

Plessey 

SP8647M 

Plessey 

SP8685A 

t Plessey 

SP8685B 

Plessey 

SP8685M 

Plessey 

SP8690A 

t Plessey 

SP8690B 

Plessey 

SP8690M 

Plessey 

SP8695A 

t Plessey 

SP8695B 

Plessey 

SP8695M 

Plessey 

Divider, divide by 16, 0.2 to 1 GHz 


TTL-S SP8650A 

t Plessey 

SP8650B 

Plessey 

SP8650M 

Plessey 

SP8651A 

t Plessey 

SP8651B 

Plessey 

SP8651M 

Plessey 

SP8652A 

t Plessey 

SP8652B 

Plessey 

SP8652M 

Plessey 

SP8659A 

t Plessey 

SP8659B 

Plessey 

SP8659M 

Plessey 

Divider, divide by 20, 0.2 to 1 GHz 


TTL-S SP8657A 

t Plessey 

SP8657B 

Plessey 

SP8657M 

Plessey 

Divider, divide by 32, 0.2 to 1 GHz 


TTL-S SP8655A 

t Plessey 

SP8655B 

Plessey 

SP8655M 

Plessey 

Divider, divide by 64, 0.2 to 1 GHz 


TTL-S SP4020 

Plessey 


Function 

Device 

Source 

Other Digital Devices (Cont’d) 

Divider, divide by 64, above 1 GHz 

TTL-S 

SP8750B 

Plessey 


SP8750M 

Plessey 


SP8751B 

- Plessey 


SP8751M 

Plessey 


SP8752B 

Plessey 

Divider, divide by 100, to 150MHz 

TTL-S 

DS8629 

National 


SP8627 

Plessey 


SP8628 

Plessey 


SP8629 

Plessey 

Divider, divide by 256, above 1 GHz 

TTL-S 

SP8770B 

Plessey 


SP8771B 

Plessey 


SP8772B 

Plessey 

Divider Extender, divide by 4, to extend division ratios 

of two modulus counters while maintaining the 

difference (ie 5/6 to 20/21) 


TTL-S 

SP8790A 

t Plessey 


SP8790B 

Plessey 


SP8790M 

Plessey 

Divider Extender, divide by 8 (ie extends 5/6 to 40/41) 

TTL-S 

SP8794A 

t Plessey 


SP8794B 

Plessey 


SP8794M 

Plessey 

DVM Logic, 3 1/2 Decade (for dual ramp integration 

DVM, BCD or 7 Segment Output; supply 12 to 18 or 

1 8 to 24v) 



TTL-S 

AY5-3507 

Gl 


AY5-3510 

Gl 


-l 

< 

3 

Q 


DVM Logic 3 3/4 Digit (ramp integration BCD or 7 
100 segment output, supply 7.5, 15) 

TTL-S AY5-3500 Gl 

DVM Logic, 4 Digits (supply 17v) 

TTL-S MN6032 Panasonic 

DVM Logic, 4 1/2 Digit, (dual slope integration, supply 
15,5) 

TTL-S ADB4500 National 

DVM Logic, 4 1 /2 Decade (Multiplexed BCD output; 
supply 1 2, 5v) 

TTL-S 3814C Fairchild 

DVM Logic, 4 3/4 Digit, (dual ramp integration, BCD 
and 7 segment output, supply 5v) 

TTL-S AY3-3550 Gl 

DVM Logic: See also Interface Analog to Digital 
Converters, Decimal Output 

Electronic Organ Circuits: See Linear Consumer 

Flip Flop, D Type (750 MHz, ECL or TTL supplies) 

120 TTL-S 11C06C Fairchild 

Flip Flop, D Type Master Slave (ECL or TTL supplies) 
TTL-S 11C70C Fairchild 

Frequency Synthesizers: See Linear Phase Locked 
Loop Circuits 

Frequency to Voltage: See Linear Other Devices 

Gate, Dual OR/NOR (5/4 Input, 700ns delay, ECL or 
TTL supplies) 

130 TTL-S 11C01C Fairchild 

Gate, Dual OR/NOR (4 Input, 0.5 ns delay, ECL 
supply) 

TTL-S SP16F60 Plessey 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGITAL-Special (Cont’d) 


Function 

Device 

Source 

Line 

Function 

Device 

Source 

Line 


Other Digital Devices (Cont’d) 

Hall Effect Switch (senses magnetic field) 

TTL-S DN830 Panasonic 

DM831 Panasonic 

DN834 Panasonic 

DN835 Panasonic 

DN837 Panasonic 

DN838 Panasonic 

DN839 Panasonic 

SAS211 Siemens 

ULN-3006 sprague 

ULN-3008 Sprague 

ULS-3006 Sprague 

TL170 Tl 

Inverter, Triple PMOS 

TTL-S LM8942 Sanyo 

Latch, Quad with non volatile memory 
TTL-S MN9102 Plessey 

Multiplexer/Demultiplexer, 8 channel latched, binary 
addressable(Supply 5 to 70v) 

TTL-S LS7110 LSI Comp 

Multivibrator, astable (programmable pulse width, 
current controlled pulse rep. rate, supply 3 7v) 

TTL-S MC3380 Motorola 

Pulse Group Encoder (2141) and Decoder (2151) for 
pulse width code systems (25’ codes programmed by 
RC networks) 

TTL-S TMX2141 TMX 

TMX2151 TMX 

Regulators, Switching: See Linear Other Devices 

Schmitt Trigger, Complementary Open Collector 
Output (supply 2.2 to 6v) 

TTL-S ULN-3303 Sprague 

Schmitt Trigger (Suppiy 8 to iov) 

TTL-S LB8015 Sanyo 


Schmitt Trigger, Programmable 

TTL-S CA3098 fRCA 

CA3099 fRCA 

Schmitt Trigger, Zener Clamped Output (supply 2.2 to 
6v) 

TTL-S MCC102 Micro Con? 

ULN-3304 Sprague 

Schmitt Trigger, Dual, Complementary Open Collector 
Outputs (supply 2.2 to 6v) 

TTL-S MCC122 Micro Comp 

ULN-3305 Sprague 

Schmitt Trigger, Dual one Open Collector Output, one 
Zener Clamped Output (supply 2.2 to 6v) 

TTL-S ULN-3306 Sprague 

Schmitt Trigger, Dual, Low voltage; 3.5v 
TTL-S SN76811 Tl 

Sequential Boolean Analyzer, microprogrammable 
TTL-S SBA - Gl 

Serial to Parallel Converter, 33 bits (shift register with 
output latch) 

TTL-S MM5559 National 

Shift Register, 8 bit with 8 corresponding analog 
switches 

TTL-S SD5350 Signetics 

Timers: See Linear Timers 

Voltage to Frequency: See Linear Other Devices 
Watch Circuits See Linear Consumer Circuits 


t Military Temperature Range (-55' to 125'C) 


* Typical Values 

Bold face indicates additional data is provided on die page noted. 
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Consumer Circuits 


Part No. 

Description 

Digits 


Process 

Packages 

S1424A 

Five Function LCD Watch with alternating 
time/date mode and voltage tripler display 
options 

SVz 

1 

+1.5V 

CMOS 

Die 

S1424C 

Five Function LCD Watch Circuit 

3 Vi 

+1.5V 

CMOS 

Die 

S1425A 

Five Function LCD Watch Circuit 

3 Vi 

+1.5V 

CMOS 

Chip Carrier 

S1427A 

Five Function LCD Watch Circuit 

3 Vi 

+1.5V 

CMOS 

40 Pin DIP 

S1856 

Digital Clock Circuit — LED/Gas 

Discharge Auto Clock 

3 Vi 

+6V to +16V 

P-l2 

40 Pin DIP 

S1998A 

50/60Hz Line LED Clock Circuit 

4 

+8V to +26V 

P-l2 

40 Pin DIP 

S1998B 

50/60Hz Line Clock — Gas Discharge 

4 

+8V to +33V 

P-l2 

40 Pin DIP 

S1998C 

50/60Hz Line Clock — Fluorescent 

4 

+8V to +16V 

P-l2 

40 Pin DIP 

S2709 

Fluorescent Automotive Digital Clock 

4 

+12V 

P-l2 

22 Pin Plastic 

S2733 

Six Function LCD Watch Circuit 

4 

+1.5V 

CMOS 

40 Pin Plastic 



Organ Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Power 

Dissipation 

Packages 

S10110 

Analog Shift Register 

P-l2 

-24V 

— 

8 Pin Plastic 

S10111 

Analog Shift Register 

P-12 

-24V 

- 

8 Pin Plastic 

S10129 

Six-Stage Frequency Divider 

P-12 

-14V, -27V 

350mW 

14 Pin Plastic 

S10130 

Six-Stage Frequency Divider 

P-12 

-14V, -27V 

350mW 

14 Pin Plastic 

S10131 

Six-Stage Frequency Divider 

P-12 

-14V, -27V 

350mW 

14 Pin Plastic 

S2193 

Seven-Stage Frequency Divider 

P-12 

-14V, -28V 

300mW 

14 Pin Plastic 

S2567 

Rhythm Counter 

HI Vt 

-15V, -27V 

400mW 

14 Pin Plastic 

S50240 

Top Octave Synthesizer 

P-l2 

-11V, -16V 

360mW 

16 Pin Plastic 

S50241 

Top Octave Synthesizer 

P-12 

-11V, -16V 

360mW 

16 Pin Plastic 

S50242 

Top Octave Synthesizer 

P-l2 

-11V, -16V 

360mW 

16 Pin Plastic 

S50243 

Top Octave Synthesizer 

P-l2 

-11V, -16V 

360mW 

16 Pin Plastic 

S50244 

Top Octave Synthesizer 

P-l2 

-11V, -16V 

360mW 

16 Pin Plastic 

S50145 

Top Octave Synthesizer 

P-12 

-11V, -16V 

360mW 

16 Pin Plastic 

S8890 

Rhythm Generator 

P-l2 

-12V 

400mW 

40 Pin Plastic 

S9660 

Rhythm Generator 

P-l2 

-12V 

400mW 

28 Pin Plastic 


Remote Control Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

I/O Bits 

Packages 

/ 

Remote Control Transmitter 

CMOS 

+7V to +10V 

msm 

16 Pin Plastic 


Remote Control Receiver 

P-l2 

+10V to +18V 

mam 

22 Pin Plastic 


Also available from AMI is the S2742/S2743/S2744 three-chip set for serial data encoding, decoding, and sequencing. 

The S2742 is the serial data decoder; the S2743 is the serial data encoder; the S2744 is the sequencer. The circuits are de- 
signed for coded remote control applications. Very few external parts are needed for most applications. 
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Low-Power Schottkjr 
From Raytheon 

35LS/9LS/54LS/74LS 


Raytheon offers the full performance range of 
low-power Schottky devices: The new military 
standard 9LS, the high-performance 25LS, 
the old military standard 54LS and the industrial/ 
commercial standard 74LS. 

Raytheon specifies the more stringent JAN 
38510 AC load measurements, as well as the 
standard 15pF and 2K ohms load. The AC 
parameters for both loads are specified across 
the full operating temperature range. Raytheon 
has compiled the most comprehensive speci- 
fications available in the industry. See for 
yourself that Raytheon standard products 
will meet or exceed your most demanding 
requirements. 

Development Plan Raytheon is 
now 1978 total one of the largest 

FLIP-FLOPS 9 0 9 su PPl ,ers both 

msi so 25 75 flat packs and 

total 99 25 124 dual-in-line ce- 

ramic packages to the military market. We 


have 99 types available now, including 34 JAN 
qualified devices, with an additional 25 new 
products in development. 



For your own full digital product catalog, 
contact your local distributor or Raytheon 
Company, Semiconductor Division, Dept. LS, 
350 Ellis Street, Mountain View, California 
94042, (415) 968-9211. 


Low-Power Schottky Families 


Parameter 

Old Military Standard 
54LS 

New Military Standard 
9LS 

High-PermOrmance 

25 LS 

■OL 

4mA(V O L(MAX)=0.4V) 

4mA(V OL(MAX) =0.4V) 

8mA(V OL(MAX) =0.45V) 

•OSL 

15mA- 100mA 

15mA-100mA 

15mA- 100mA 

tpLH 

20nS Max. 

lOnS Max. 

lOnS Max. 

tpHL 

20nS Max. 

lOnS Max. 

lOnS Max. 

Fanout 

11 

11 

22 
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Your source for low-power Schottky 


9LS/54LS/74LS LOW-POWER SCHOTTKY 


Type 

Description 

Type 

Description 

Type 

Description 

LSOO 

Quad 2-input NANO gate 

LSI 37 

Decoder/demultiplexer 

LS367 

Hex buffer, 4-bit and 2-bit, TS 

LS01 

Quad 2-input NAND gate, OC 

LSI 38 

3-to-8 decoder/demultiplexer 

LS368 

Hex inverter, 4-bit and 2-bit, TS 

LS02 

Quad 2-input NOR gate, OC 

LSI 39 

Dual 2-to-4 decoder/demultiplexer 

LS373 

Octal transparent latch 

LS03 

Quad 2-input NAND gate, OC 

LSI 51 

8-to-1 line multiplexer 

LS374 

Octal D flip-flop 

LS04 

Hex inverter 

LSI 52 

8-to-1 line multiplexer 

LS377 

Octal D flip-flop with enable 

LS05 

Hex inverter, OC 

LSI 53 

Dual 4-to-1 multiplexer 

LS384 

8-bit serial/parallel two's compli- 

LS08 

Quad 2-input AND gate 

LSI 55 

Dual 2-to-4 decoder/demultiplexer 


ment multiplier 

LS09 

Quad 2-input AND gate, OC 

LSI 56 

Dual 2-to-4 decoder/demultipiexer, 

LS385 

Quad serial adder/subtractor 

LS10 

Triple 3-input NAND gate 


OC 

LS395A 

4-bit shift register, TS 

LS1 1 

Triple 3-input AND gate 

LSI 57 

Quad 2-to-1 line multiplexer 

LS670 

4x4 register file, TS 

LSI 2 

Triple 3-input NAND gate, OC 

LSI 58 

Quad 2-to-l line multiplexer, 

25LS HIGH-PERFORMANCE 

LSI 3 
LSI 4 

Dual 4-input Schmitt trigger 

Hex Schmitt trigger 

LSI 60 

inverting 

Decade counter, async clear 

LOW-POWER SCHOTTKY 

LSI 5 

Triple 3-input AND gate, OC 

LSI 61 

Binary counter, async clear 

LSI 4 

8-bit serial/parallel two's comple- 

LS20 

Dual 4-input NAND gate 

LSI 62 

Decade counter, sync clear 


ment multiplier 

LS21 

Dual 4-input AND gate 

LSI 63 

Binary counter, sync clear 

LSI 5 

Quad serial adder/subtractor 

LS22 

Dual 4-input NAND gate, OC 

LSI 64 

8-bit shift register (SIPO) 

LS22 

8-bit serial /parallel register with 

LS26 

Quad 2-input NAND, 15V, OC 

LSI 70 

4x4 register file, OC 


sign extender 

LS27 

Triple 3-input NOR gate 

LSI 74 

Hex D-type flip-flop 

LS23 

8-bit shift/storage register with 

LS28 

Quad 2-input NOR buffer 

LSI 75 

Quad D-type flip-flop 


sync clear 

LS30 

8-input NAND gate 

LSI 81 

4-bit arithmetic logic unit 

LSI 22 

Single retriggerable monostable 

LS32 

Quad 2-input OR gate 

LSI 90 

BCD decade counter, mode control 


multivibrator with clear 

LS33 

Quad 2-input NOR buffer, OC 

LSI 91 

4-bit binary counter, mode control 

LSI 23 

Dual retriggerable monostable 

LS37 

Quad 2-input NAND buffer 

LSI 92 

BCD decade counter, up/down 


multivibrator with clear 

LS38 

Quad 2-input NAND buffer, OC 

LSI 93 

4-bit binary counter, up/down 

LSI 38 

3-to-8 line decoder/demultiplexer 

LS40 

Dual 4-input NAND buffer 

LSI 94A 

4-bit universal shift register 

LSI 39 

Dual 2-to-4 line decoder/ 

LS42 

1 -of-1 0 decoder 

LS195A 

4-bit parallel shift register 


demultiplexer 

LS43 

Excess 3 to decimal decoder 

LSI 96 

4-bit presettable decade counter 

LSI 51 

8-to-1 line multiplexer, 

LS44 

Excess gray to decimal decoder 

LSI 97 

4-bit presettable binary counter 


complementary outputs 

LS51 

Dual AOI gate 

LS221 

Dual one-shot (very stable) 

LSI 53 

Dual 4-to-1 line multiplexer 

LS54 

2-3-3-2-input AOI gate 

LS240 

Octal inverting bus driver 

LSI 57 

Quad 2-to-1 line multiplexer 

LS55 

2-wide, 4-input AOI gate 

LS241 

Octal non-inverting bus driver 

LSI 58 

Quad 2-to-1 line multiplexer, 

LS73 

Dual J-K flip-flop 

LS242 

Quad transceiver 


inverting 

LS74 

Dual D flip-flop 

LS243 

Quad transceiver 

LSI 60 

BCD decade counter, async clear 

LS75 

Quad transparent latch 

LS244 

Octal 3-state driver 

LSI 61 

4-bit binary counter, async clear 

LS76 

Dual J-K flip-flop 

LS251 

8-to-1 line multiplexer, TS 

LSI 62 

BCD decade counter, sync clear 

LS77 

Quad transparent latch 

LS253 

Dual 4-to-1 multiplexer, TS 

LSI 63 

4-bit binary counter, sync clear 

LS78 

Dual J-K flip-flop 

LS254 

1 -of-1 6 decoder, TS 

LSI 70 

4x4 register file, OC 

LS83A 

4-bit full adder 

LS255 

Dual 2-to-4 decoder/demultiplexer. 

LSI 74 

Hex D-type flip-flop with clear 

LS85 

4-bit magnitude comparator 


TS 

LSI 75 

Quad D-type flip-flop with clear 

LS86 

Quad exclusive OR gate 

LS257 

Quad 2-to-1 line multiplexer, TS 

LSI 81 

4-bit arithmetic logic unit 

LS90 

Decade counter 

LS258 

Quad 2-to-1 line multiplexer, 

LSI 90 

BCD decade up/down counter, sync. 

LS91 

8-bit shift register 


inverting, TS 

LSI 91 

4-bit binary up/down counter, sync 

LS92 

Divide by 12 counter 

LS261 

2x4 binary multiplier 

LSI 92 

BCD decade up/down counter, sync 

LS93 

4-bit binary counter 

LS266 

Quad exclusive NOR gate, OC 

LSI 93 

4-bit binary up/down counter, sync 

LS95B 

4-bit shift register 

LS279 

Quad set/reset latch 

LSI 94A 

4-bit bidirectional universal shift 

LSI 07 

Dual J-K flip-flop 

LS283 

4-bit full adder, fast carry 


register 

LSI 09 

Dual J-K flip-flop 

LS295A 

4-bit shift register, TS 

LS195A 

4-bit parallel access shift register 

LS1 12 

Dual J-K edge-triggered flip-flop 

LS298 

Quad 2-multiplexer with output 

LS251 

8-to-1 line multiplexer, TS 

LS1 13 

Dual J-K edge-triggered flip-flop 


register 

LS253 

Dual 4-to-1 line data selectors/ 

LS1 14 

Dual J-K edge-triggered flip-flop 

LS299 

8-bit universal shift register 


multiplexers, TS 

LSI 22 

Retriggerable one-shot 

LS322 

8-bit serial/parallel register with 

LS257 

Quad 2-to-1 line multiplexer, TS 

LSI 23 

Dual one-shot 


sign extender 

LS258 

Quad 2-to-1 line multiplexer, TS 

LSI 25 

Quad 3-state buffer, low enable 

LS323 

8-bit shift/storage register with 

LS299 

8-bit universal shift/storage register 

LSI 26 

Quad 3-state buffer, high enable 


sync clear 

LS670 

4x4 register file, TS 

LSI 32 
LSI 36 

1-2 

Quad 2-input Schmitt trigger 

Quad exclusive OR gate, OC 

LS365 

LS366 

Hex buffer, common enable, TS 

Hex inverter, common enable, TS 


TS = tri-state outputs 

OC = open collectors 

^raytheonJ 
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Schmitt Triggers 


Vcc 


LS13 

DUAL 4-INPUT SCHMITT TRIGGER 


13 12 11 10 



V cc 2D 2C NC 2B 2A 2Y 

ranfinziFTiinoimm 


GND 



in 




1 2 3 

| Die Size .057 x .057 


l i — 

1A IB NC 1C ID 1YGN0 
positive logic: Y = ABCD 


4 5 


NC- No internal connection 


LS14 

HEX SCHMITT TRIGGER 

13 12 11 10 9 8 



Die Size .057 x .057 


LSI 3, LSI 4, LSI 32 


LSI 32 

QUAD 2-INPUT SCHMITT TRIGGER 





Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

ESI 

5 

5.5 

4.75 

5 

5.25 

V 

Hinh-lpv/pl nutniit current l^u 

■ - - - ' - • -r vy ! 1 



-400 



-400 

uA 

Low-level output current, Iql 



4 



8 

mA 

Operating free-air temperature, T A 

-55 


125 

0 


70 

■a 



1-3 
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LS13, LS14, LSI 32 Schmitt Triggers 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 



That 

| 9LS/54LS 

| 9LS/74LS 

lint* 

rarameier 

i ooi wviiuiuuiia 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

unii 

V T+ 

v cc = 5V 

1.4 

1.6 

1.9 

1.4 

. 

1.6 

1.9 

V 

V T- 

< 

o 

o 

ii 

U1 

< 

.5 

.8 

1.0 

.5 

.8 

1.0 

V 

v T+ -v T . 

< 

O 

o 

II 

Ol 

< 

0.4 

0.8 


0.4 

0.8 


V 

V l 

V cc = MIN, 1, =-18 mA 


-0.65 

-1.5 


-0.65 

-1.5 

V 

< 

o 

X 

v Cc = MIN, I oh = -400juA, V, = 0.6V 

2.5 

3.4 


2.7 

3.4 


V 

V n , 

Ini = 4 mA 

Y rr = min v, = ?V UL 


0.25 

0.4 


0.25 

0.4 

v 

OL 

CL 1 l 0j _ = 8mA 





0.35 

0.5 


't+ 

v cc = 5V v, = v T+ 


-0.14 



-0.14 


mA 

•t- 

V CC =5V V, = V T . 


-0.18 



-0.18 


mA 

'l 

V CC= MAX, V|=7V 



0.1 



0.1 

mA 

'lH 

V CC =MAX ' V i = 2 - 7V 



20 



20 

HA 

<IL 

V CC = MAX ' V l = °- 4V 



-0.4 



-0.4 

mA 

'os 

v cc =max 

-15 


-100 

-15 


-100 

mA 


LSI 3 


2.9 

6 


2.9 

6 


'CCH 

V CC = MAX ' V l = 0V LSI 4, LSI 32 


8.6 

16 


8.6 

16 

mA 


LSI 3 


4.1 

7 


4.1 

7 


'CCL 

V CC = MAX ' V l = 4>5V LSI 4, LSI 32 


12 

21 


12 

21 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc = 5V, = 25° C. 

tNot more than one output should be shorted at a time. 

Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 


Parameter — — — r— r— 

Min Typ h 

Test Conditions: C L = 15pF, R L = 2kfl 


-55°C 

+25°C 

+125°C 

Min Typ Max 

Min Typ 

Max 

Min Typ Max 


LSI 3 

16 

28 



15 

22 


16 

30 

LSI 4 

16 

28 



15 

22 


16 

30 

LSI 32 

16 

24 



13 

20 


16 

24 

LSI 3 

22 

38 



18 

27 


20 

38 

LSI 4 

17 

32 



15 

22 


16 

30 

LSI 32 

16 

24 



13 

20 


16 

24 


tpLj-j LSI 4 17 SZ 

LSI 32 16 24 

Test Conditions: Cl “ 50 pF, Rl = 2kfi 


LSI 3 

20 

38 



20 

27 


20 

38 

LSI 4 

20 

38 



20 

27 


21 

38 

LSI 32 

20 

29 



17 

25 


20 

29 

LSI 3 

25 

42 



25 

33 


25 

42 

LSI 4 

21 

38 



20 

27 


21 

38 

LSI 32 

20 

29 



17 

25 


20 

29 


Note: AC specification shown under -55 C and +125 C are for 9LS devices only. All 50pF specifications 
are for 9LS only. 
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Decoders 


FEATURES 

■ All Outputs Are High for Invalid Input Conditions 

■ Also for Application as 

4-Line to 16- Line Decoders 
3-Line to 8-Line Decoders 


DESCRIPTION 


These monolithic decimal decoders consist of eight inverters 
and ten four-input NAND gates. The inverters are connected 
in pairs to make BCD input data available for decoding by 
the NAND gates. Full decoding of valid input logic ensures 
that all outputs remain off for all invalid input conditions. 


The LS42 BCD-to-decimal decoders, the LS43 excess-3-to- 
decimal decoders, and the LS44 excess-3-gray-to-decimal 
decoders feature inputs and outputs that are compatible for 
use with most TTL and other saturated low-level logic 
circuits. 

54LS circuits are characterized for operation over the full 
military temperature range of -55°C to 125°C; 74 LS 
circuits are characterized for operation from 0°C to 70°C. 



H = high level, L = low level 


LS42, LS43, LS44 


PIN-OUT DIAGRAM 


LS42 

BCD-TO-DECIMAL DECODER 



Die Size .077 x .065 


LS43 

EXCESS-3-TO-DECIMAL DECODER 



Die Size .077 x .065 


LS44 

EXCESS-3-GRAY-TO-DECIMAL DECODER 



Die Size .077 x .065 
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LS42, LS43, LS44 


Recommended Operating Conditions 


Decoders 




9LS/54LS 


9LS/74LS 


Min Nom Max I Min I Nom I Max 


Supply voltage, Vcc 


High level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 



5.25 V 


-400 /iA 


8 mA 


70 


mA 

< 

H 

3 

O 


Parameter 



Test Conditions* 


9LS/54LS 


9LS/74LS 



Min Typ 


2 


Max Min Typ* 


2 


IOL~4mA 


loL = 8mA 



V CC =MIN, l|=-18mA 


Vcc^MIN, V,h=2V, 
V|L=V||_max Ioh = ~ 400 juA 


V CC =MIN, Vm=2V, 
V|L=V|i_max 


V C c=MAX, V,=7V 


V C c=MAX, V|=2.7V 


V CC =MAX, V|=0.4V 


V C c=MAX 


V C c=MAX, 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vq C = 5 V, = 25° C. 

tNot more than one output should be shorted at a time, 
ttlcc ' s measured with all outputs open and inputs grounded. 

Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 


Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 



Parameter 

From 

To 


(Input) 

(Output) 

Tost Conditions: C L = 15pF, R 

= 2kH 

t PHL 

A,B,C or D 

Any output 

2 gate delay 

t PHL 

A,B,C or D 

Any Output 

3 gate delay 

t PLH 

A,B,C or D 

Any output 

2 gate delay 

t PLH 

A,B,C or D 

Any output 

3 gate delay 



15 

26 

17 

31 

11 

27 

22 

35 


14 

25 

17 

30 

10 

25 

17 

30 


15 

26 

ns 

18 

31 

ns 

11 

26 

ns 

20 

34 

ns 


Teat Conditions: C L = 50pF, R L = 2kl2 


t PHL 

A,B,C or D 

Any Output 
2 gate delay 


18 

32 


18 

31 


19 

33 

ns 

X PHL 

A,B,C or D 

Any Output 
3 gate delay 


21 

35 


22 

35 


23 

36 

ns 

t PHL 

A,B,C or D 

Any Output 
2 gate delay 


21 

33 


20 

32 


21 

33 

ns 

t PLH 

A,B,C or D 

Any Output 


29 

36 


25 

38 


28 

40 

ns 



Note: AC specification shown under -55 C and +125 C are for 9LS devices only. Ail 50pF specifications 
are for 9LS only. 


RAYTHEON 


©1C MASTER 1978 


267 


Raytheon Semiconductor 





































































































































































































Raytheon Semiconductor 



2 3 5 6 B "(X2) vcc 


LS90, LS92, LS93 




Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 


Nom 

Max 

Supply voltage, Vcc 

If 

5 

5.5 

4.75 

5 

5.25 

mm 

High-level output current, Iqh 



-400 



-400 

HA 

1 m/i/-lpupl nutrmt rurrpnt Im 



4 



0 

mA 

Count frequency, count ( see Figure 1 on 2-46) 

A input 

0 


32 

0 


32 

MHz 

B input 

0 


16 

0 


16 

Pulse width, t w 

A input 

15 



15 



ns 

B input 

30 



30 



Reset inputs 

15 



15 



Reset inactive-state setup time, t^p 

25 



25 



ns 

fraa-ai r tamnarati iro T - 

vf/v.Muuy hvv un «a,i • M w. 

_KC 


125 

n 

u 


-7 n 

/ KJ 

°C 
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Counters 


LS90, LS92, LS93 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS90/92 

9LS/74LS90/92 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V,H 


2 



2 



V 

V| L 




0.7 



0.8 

V 

V, 

V C c = MIN, 1 1 — — 1 8mA 

9 


-1.5 



-1.5 

V 

VoH 

V C c = MIN, V, h =2V. 

V|L = V|Lmax, Ioh =_ 400)uA 

2.5 

Ea 

■ 

a 

H 

■ 

V 

VOL 

V CC =MIN, V| H =2V, 
V| L = V| L max f 

loL~ 4rnA H 


0.25 

0.4 


0.25 

0.4 

V 

l 0 L=8mAf 





0.35 

0.5 

h 

Any reset 

V CC =MAX, V|=7V 



0.1 



0.1 


A input 

Vcc=MAX f V|=5.5V 



0.2 



0.2 

mA 

B input 



0.4 



0.4 

IlH 

Any reset 

V CC =MAX, V ( =2.7V 



20 



20 

juA 

A input 



40 



40 

B input 



80 



80 

IlL 

Any reset 

V CC =MAX, V|=0.4V 



-0.4 



-0.4 

mA 

A input 



-2.4 



-2.4 

B input 



-3.2 



-3.2 

•os* 

V CC =MAX 

r15 


-100 

-15 


-100 

mA 

| cc tt 

V C c=MAX, 

LS90 


9 

15 


9 

15 

mA 

LS92 


9 

15 


9 

15 


-i 

« 

H 


O 



Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

• 

Test Conditions* 

9LS/54LS93 

9LS/74LS93 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V| H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

V| 

V C c=MIN, l,=-18mA 



-1.5 



-1.5 

V 

Voh 

V CC =M!N, V|h=2V, 

V|L = ViL>riax, loH =- 400iuA 

2.5 

3.4 


2.7 

3.4 


V 

V OL 

V C c=MIN, V|h=2V, 

V|L=V||_max 

l 0 L =4mA 1l 


0.25 

0.4 


0.25 

0.4 

V 

l 0 L=8mA5I 





0.35 

0.5 

l| 

Any reset 

V C c=MAX, V|=7V 



0.1 



0.1 

mA 

A or B input 

V C c=MAX, V|=5.5V 



0.2 



0.2 

1 IH 

Any reset 

V CC = MAX, V|=2.7V 



20 



20 

juA 

A or B input 



40 



40 


Any reset 




-0.4 



-0.4 


1 IL 

A input 

V C c = MAX, V|=0.4V 



-2.4 



-2.4 

mA 

B input 




-1.6 



-1.6 


V CC =IV1AX 

-15 


-100 

-15 


^100 

mA 

•cctt 

v cc =max, 


9 

15 


9 

15 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

“All typical values are at V cc = 5V, = 25° G. 

tNot more than one output should be shorted at a time. 

tt lee ' s measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 

51 Outputs are tested at specified Iol P* us the ,imit value of I j |_ for the B input. This permits driving the B input while maintaining full fan-out 
capability. 
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Raytheon Semiconductor 


Counters 


LS90, LS92, LS93 


Parameter 

From 

(input) 

To 

(output) 

-55°C 

+25°C 

+125 6 C 

Unit 

Min 

Typ 

Max 

Min 

Typ Max 

Min Typ 

| Max 

Teat Conditions: C u = 15pF, R L = 2KH 

frnax LS90 

A 

Qa 




32 

42 





MHz 

B 

q b 




16 






fmax LS92 

A 

Qa 




32 

42 





MHz 

B 

Qb 




16 






fmax LS93 

A 

Qa 




32 

42 





MHz 

B 

Qb 




16 






mm 

LS90 

A 

Qa 


13 

20 


10 

16 


13 

20 

ns 

tPHL 


15 

22 


12 

18 


15 

22 

tPLH 

LS92 

A 

Qa 


13 

20 


10 

16 


13 

20 

ns 

tPHL 


15 

22 


12 

18 


15 

22 

tPLH 

tPHL 

LS93 

A 

Qa 


13 

20 


10 

16 


13 

20 

ns 


15 

22 


12 

18 


15 

22 

tPLH 

tPHL 

LS90 

A 

q d 


35 

51 


32 

48 


35 

51 

ns 


37 

56 


34 

50 


37 

56 

tPLH 

LS92 

A 

Qd 


35 

54 


32 

48 


35 

54 

ns 

tPHL 


37 

56 


34 

50 


37 

56 

tPLH 

LS93 

A 

Qd 


49 

76 


46 

70 


49 

76 

ns 

tPHL 


v 49 

76 


46 

70 


49 

76 

tPLH 

LS90 

B 

q b 


13 

20 


10 

16 


13 

20 

ns 

tPHL 


17 

27 


14 

21 


17 

27 

tPLH 

tPHL 

LS92 

B 

Qb 


13 

20 


10 

16 


13 

20 

ns 


17 

27 


14 

21 


17 

27 

tPLH 

LS93 

B 

Qb 


13 

20 


10 

16 


13 

20 

ns 

tPHL 


17 

27 


14 

21 


17 

wsm 

tPLH 

LS90 

B 

Qc 


24 

39 


21 

32 


24 

39 

ns 

tPHL 


27 

42 

1 ' 

23 

35 


27 

42 

tPLH 

tPHL 

LS92 

B 

Qc 


13 



10 

16 


13 

20 

ns 


17 

27 


14 

21 


17 

27 

tPLH 

LS93 

B 

Qc 


24 

39 


21 

32 


24 

39 

ns 

tPHL 


27 

41 


23 

35 


27 

41 

tPLH 

LS90 

B 

Qd 


24 

39 


21 

32 


24 

39 

ns 

tPHL 


27 

41 


23 

35 


27 

41 

tPLH 

LS92 

B 

q d 


24 

39 


21 

32 


24 

39 

ns 

tPHL 


27 

41 


23 

35 


27 

41 

t Ol LI 
-r i_n 

LS93 

B 

Qd 


38 

57 


34 

51 


38 

57 

ns 

tPHL 


38 

57 


34 

51 


38 

57 

tPHL 

LS90 

Set-to-0 

Any 


30 

47 


26 

40 


30 

47 

ns 

tPHL 

LS92 

Set-to-0 

Any 


30 

47 


26 

40 


30 

47 

ns 

tPHL 

LS93 

Set-to-0 

Any 


30 

47 


26 

40 


30 

47 

ns 

tPLH 

LS90 

Set-to-9 

Qa. Qd 


24 

35 


20 

30 


24 

35 

ns 

tPHL 

Qb- Qc 


24 

47 


26 

24 


24 

47 


Mote: AC specification shown under 
are for 9LS only. 


-55 C and +125 C are for 9LS devices only. All 50pF specifications 
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LS92 LS93 


Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 


Counters: 




Min | Typ I Max I Min I Typ I Max 


LS93 

Set-to-0 

Any 

i qq n 

Set-to-9 

Qa. q d 

LoJU 


Qb. q c 


41 

58 

39 

56 

41 

58 

53 

82 

53 

82 

17 

25 

19 

27 

17 

25 

19 

27 

17 

25 

41 

27 

29 

41 


29 

41 

30 

42 

29 

41 

30 

42 




62 

33 

50 

33 

50 

33 

50 

28 

40 

33 

49 


+125°C 


Min Typ 


14 

21 

16 

23 

14 

21 

16 

23 

14 

21 

16 

23 

36 

52 

38 

54 

36 

52 

38 

54 

50 

78 

50 

78 

14 

21 ! 


26 

37 

27 

38 




38 



40 

58 

30 

46 

30 

46 

30 

46 

25 

SB 

30 

45 


17 

25 

19 

27 

17 

25 

19 

27 

17 

25 

19 

27 

39 

56 

41 

58 

39 

56 

41 

58 

53 

82 

53 

82 

17 

25 



17 

25 

19 

27 

17 

25 

19 

27 

29 

41 

30 

42 

17 

25 

19 

27 

29 

41 

\mm 


29 


30 


29 

41 

30 

42 

43 

62 

43 

62 

33 

50 

33 

50 

33 


28 


IBS 

49 


Note: AC specification shown under -55 C and +125 C are for 9LS devices only. All 50pF specifications 
are for 9LS only. 
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Raytheon Semiconductor 



Shift Register 


LS91 

8-BIT SHIFT REGISTER 

DUAL IN LINE PACKAGE 
INPUT INPUT 



0 0 0 0 0 0 0 
NC NC NC NC Vcc NC NC 

positive logic: see function table 


FLAT PACKAGE 
INPUT INPUT 

Qh Qh B GND A CK NC 



0000000 
NC NC NC Vcc NC NC NC 

positive logic: see function table 


NC— No Internal Connection 


LS91, LSI 64 


LSI 64 

8-BIT SHIFT REGISTER (SIPO) 

OUTPUTS 
a 


V CC Q H °G Q F Q E o « 

nrifoirannriimm 


q h q g q f r CLR 

HA CK4J 

8 Q a Q d Q r Qr 


TTTTT 
ElilSlillilltlQ] 

A B Q a Qg Qq Q d GND 


SERIAJL OUTPUTS 
INPUTS 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

mA 

Low-level output current, Iql 



4 



8 

mA 

Clock frequency, f C iock 

0 


25 

0 


25 

MHz 

Width of clock or clear input pulse, t ^ 

20 



20 



ns 

Data setup time, tse tup 

15 



15 



ns 

Data hold time, th 0 id 

5 



5 



ns 

Operating free-air temperature, Ta 

r_T 


125 

0 


70 

°C 
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LS91 , LSI 64 Shift Register 


Electrical Characteristics Over Recommended Operating Free-Air Temperature Range 


H 


-j-For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions. 

4: All typical values are at VqC = 5 V, T^ = 25° C. 

f Not more than one output should tie shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 1. I qq is measured after the eighth clock pulse with the output open and A and B inputs grounded. 


Parameter 

Test Conditions! 

9LS/54LS 

9LS/74LS 

Unit 

Min. 

Typ.t 

Max. 

Min. 

Typ4 

Max. 

V|^ High-level input voltage 


2 



2 



V 

V| j_ Low-level input voltage 







0.8 

V 

V| £ Input clamp voltage 

V cc = Min, 1 1 =-18 mA 



-1.5 



-1.5 

V 

Vqh High-level output voltage 

Vqq — Min, V | |_j = 2V 

Vj l = V* l max , Iqh ” -400mA 

2.5 

3.5 

■ 

D 

3.5 

■ 

V 

Vql Low-level output voltage 

V cc = Min, V| H = 2 V 

V, L = V, L max 

IqI_ = 4 mA 


0.25 

0.4 




V 

Iq l = 8 mA 





0.35 

0.5 

Input current at 

l| 

maximum input voltage 

V cc = Max, V| = 7V 

■ 


0.1 

■ 


0.1 

mA 

l|H High-level input current 

V CC = Max ' V l = 2 - 7V 






20 

MA 

l|l_ Low-level input current 

v cc = Max - V l = °- 4V 



-0.4 



-0.4 

mA 

Iqs Short-circuit current^ 

V cc = Max 

15 


-100 

15 


-100 

mA 

l cc Supply current 

V cc = Max, See Note 1 


12 

20 


12 

20 

mA 



Electrical Characteristics Over Recommended Free-Ajr Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V,H 


2 



2 



V 

V,L 




0.7 



0.8 

V 

V| 

V C c=MIN, l, = -18mA 



-1.5 



-1.5 

V 

VoH 

V CC =MIN, V| H =2V, 

V|L=V|L max , Ioh = ~400//A 

2.5 

3.5 


a 

3.5 


V 

V 0 L 

V C c=MIN, V| H =2V, 
V| L =V| L max 

IOL = 4mA 


0.25 

0.4 


0.25 

0.4 

V 

iOL = 8mA 





0.35 

0.5 

l| 

V CC = MAX, V|=7V 



0.1 



0.1 

mA 

IlH 

V CC =MAX, V,=2.7V 



20 



20 

mA 

IlL 

V CC =MAX, V,=0.4V 



-0.4 



-0.4 

mA 

•os 1 

v cc =max 

-15 


-100 

-15 


-100 

mA 

•cc+t 

V CC =MAX 


16 

27 


16 

27 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

* * All typical values are at V cc = 5 V, = 25°C . 

tNot more than one output should be shorted at a time. 

ttl CC measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to clear. 
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Raytheon Semiconductor 


Shift Register 


LS91, LSI 64 


< 

H 

O 

Q 


Switching Characteristics V cc = 5.0V Over Recommended Free-Air Temperature Range. 


9LS/54LS 

+25° C +125° C 

Min. Typ. 


Parameter 

From 

To 


(Input) 

(Output) 


-55° C 

+25° C 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Test Conditions: C L = 15pF L R L - 2.0kO 


f (max) 


t plh 

clock 

Qh 

t phl 

clock 

q h 

Test Conditions: C L = 50pF, R 

L = 2.0kil 

t plh 

clock 

q h 

t phl 

clock 

q h 




26 

42 

28 

45 


10 18 


24 40 


27 40 


30 

47 

33 

52 



27 

45 

30 

48 


26 42 

28 45 

30 47 

33 52 


Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 


Parameter 


— 55°C 


+25°C 


+125°C 


Unit 

Min 

Typ 

Max Min 

Typ 

Max 

Min 

Typ 

Max 

Test Conditions: C L 

= 15pF, R u = 2kO 






fmax 


25 

36 




MHz 

tPHL 


26 

38 

24 

36 


26 

38 

ns 

tPLH 


20 

30 

17 

27 


20 

30 

ns 

tPHL 


24 

35 

21 

32 


24 

35 

ns 

Test Conditions: C L 

= 50pF, R l = 2kH 






tPHL 


29 

42 

27 

40 


29 

42 

ns 

tPLH 


23 

34 

20 

31 


23 

34 

ns 

tPHL 


27 

39 

24 

36 


27 

39 

ns 


Note: AC specification shown 
under -55 C and +125 C 
are for 9LS devices only. 
All 50pF specifications 
are for 9LS only. 
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LSI 22, LS123, LS221 


Multivibrators- 




logic: see function table 


30000E 


15 16 1 

Vcc 


Die Size .085 x .071 


1 A IB 1 10 2Q 2 2R ex t/GND 

CLR Cext Cext 

Positive Logic: Low input to clear resets Q low and Q high 
Die Size .085 x .071 regardless of dc ,evels at A or B inputs ' 


o 
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Raytheon Semiconductor 



Multivibrators LSI 22, LSI 23, LS221 


LSI 22, LS123 

Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min. 

Norn. 

Max. 

Min. 

Nom. 

Max. 

Supply voltage, Vcc 

m 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 






■S3 

pA 

Low-level output current, Iq|_ 



4 



8 

mA 

Pulse width, t w 

A or B inputs high 

40 



40 



ns 

A or B inputs low 

40 



40 



Clear low 

40 



40 



External timing resistance, R e xt 

5 


225 

5 


360 


External capacitance, C ext 

No restriction 

No restriction 


Wiring capacitance at R ex t/Cext term ' nal 

50 

50 

pF 

Operating free-air temperature, 

-55 


125 

0 


70 

°C 


LS221 

Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min. 

Nom. 

Max. 

Min. 

E 

o 

Z 

Max. 

Supply voltage, Vqq 


5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-400 



-400 

M A 

Low-level output current, Iql 



4 



8 

mA 

Rate of rise or fall of input pulse, dv/dt 

Schmitt, B 

i 



1 



V/s 

Logic input, A 

i 



1 



V/ms 

Input pulse width 

A or B, t w (j n ) 

40 



40 



ns 

Clear, t w ( c | ear ) 

40 



40 



Clear-inactive-state setup time, t setup 

15 



15 



ns 

External timing resistance, R ext 

1.4 


70 

1.4 


100 

kfi 

External timing capacitance, C ext 

0 


1000 

0 


1000 

MF 

Output duty cycle 

R t = 2 kft 



67 



67 

% 

R T = MAX R ext 



90 



90 

Operating free-air temperature, T/^ 

-55 


125 

0 


70 

°c 
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Multivibrators 


LSI 22 LSI 23 LS221 


LSI 22, LSI 23 

Electrical Characteristics Over Recommended Operating Free-Air Temperature Range 
(Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min. 

Typ.* 

Max. 

Min. 

SM3 

Max. 

V|(-i High-level input voltage 


2 



2 



V 

V||_ Low-level input voltage 




0.7 



0.8 

V 

V| Input clamp voltage 

V CC = MIN, l| = -18 mA 



-1.5 



-1.5 

V 

Vqh High-level output voltage 

V C c = MIN, V|h = 2V, 

V||_ = V|L max ' Iqh = 

2.5 

3.5 

1 1 

H 

3.5 

■ 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = V|l max 

Iql = 4 mA 


0.25 

0.4 


0.25 

0.4 

V 

Iql = 8 mA 





0.35 

0.5 

Input current at 

'1 

maximum input voltage 

Vcc = MAX, V| = 7 V 

■ 

■ 

0.1 

■ 


0.1 

mA 

l|t-l High-level input current 

V CC = MAX, V| = 2.7V 



20 



20 

M A 

l||_ Low-level input current 

V C c = MAX, v l = °- 4V 



-0.4 



-0.4 

mA 

IqS Short-circuit output current^ 

V C c = MAX 

-30 


mm 

-30 


IfH 

mA 

Supply current 

Iqc 

(quiescent or triggered) 

Vcc = MAX, See Note 2 

'LSI 22 


6 

ii 


6 

11 

mA 

'LSI 23 


12 

20 


12 

20 


LS221 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min. 

ES5i 

Max. 

Min. 

Typ* 

Max. 

Positive-going threshold 

V T+ . . . 

voltage at A input 

Vqq = MIN 

■ 

1.0 

2 

■ 

1.0 

2 

V 

Negative-going threshold 

V T- 

voltage at A input 

Vqq = MIN 

0.7 

1.0 

■ 

0.8 

1.0 

■ 

V 

Positive-going threshold 

V T+ 

voltage at B input 

Vqq = MIN 

■ 

1.0 

2 


1.0 

2 

V 

Negative-going threshold 

V T- 

voltage at B input 

Vqq = MIN 

0.7 

0.9 

■ 

0.8 

0.9 

■ 

V 

V| Input clamp voltage 

Vqq = MIN, l|=-18mA 



-1.5 



-1.5 

V 

Vqh High-level output voltage 

Vqq = MIN, «OH = -400.mA ’ 

2.5 

3.5 


■a 

3.5 


V 

Vql Low-level output voltage 

Vqq = MIN 

lOL = 4 mA 


0.25 

0.4 


0.25 

0.4 

V 

Iql = 8 mA 





0.35 

0.5 

Input current at 

h 

maximum input voltage 

V CC = MAX, V| = 7V 

■ 

| 

0.1 

■ 

| 

0.1 

mA 

l|l-l High-level input current 

Vcc = max, Vj = 2.7V 



20 



20 

MA 

l||_ Low-level input current 

Input A 

• 

V C C = MAX, V j = 0.4V 



-0.36 


HB 

EEf 

mA 

Input B 



-0.44 



HS? 

Clear 



-0.54 



SO 

Iqs Short-circuit output current^ 

V C c = MAX 

-30 



-15 


-100 

mA 

Iqq Supply current 

V C c = MAX 

Quiescent 


KB 

11 


KB 

11 

mA 

Triggered 





19 

27 


mi 

< 

H 

3 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*All typical values are at Vqq = 5V, = 25°C. 

#Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Iqq is measured after a momentary ground, then 4.5 V, is 
applied to clock. 
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Raytheon Semiconductor 


Multivibrators LSI 22, LSI 23, LS221 


I 


Note: AC specification shown under -55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS devices only. 


*For this test R ext = lOkfi, C ex t = lOOOpF. 

LS221 

Switching Characteristics V cc = 5.0V Over Recommended Free-Air Temperature Range. 


Parameter 

From 

(Input) 

To 

(Output) 

-55 s C 

+25° C 

+125°C 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: R L = 2.0k, C L = 15pF, C ext = 80pF, R^, = 2.0kfl 

| TW (out) 

A or B 

Q or Q 

77 

138 

175 

70 

120 

150 

77 

138 

175 

ns 

Test Conditions: R L = 2.0k, C L = 15pF, C ext = 0, R ex , = 2.0kft 

TW (out) 

A or B 

M 

22 

50 

80 

20 

47 

70 

22 

50. 

80 

ns 

Test Conditions: R L = 2.0k, C L = 15pF, C ext = lOOpF, R« rt = lOkft 

TW (out) 

A or B 

Q or Q 

600 

725 

870 

600 

670 

750 j 620 

750 

870 

ns 

Test Conditions: R L = 2.0k, C L = 15pF, C. xt = IpF, R« x , = lOkft 

TW (out) 

A or B 

Q or Q 

6.0 

Q 

8.5 

6.0 

■a 


6.0 

Q 

8.5 

ms 

Test Conditions: R L = 2.0k, C L = 15pF, C ex , = 80pF, R« xl = 2.0k f! 

tPLH 

A 

Q 


48 

74 


45 

70 


48 

74 

ns 

B 

Q 


38 

59 


35 

55 



59 

t PHL 

A 

(1 


53 

84 


50 

80 


53 

84 

ns 

B 

Q 


43 

69 


40 

65 


43 

69 

tPHL 

Clear 

Q 


38 

59 


35 

55 


38 

59 

ns 

tPLH 

Ciear 

Q 


47 

69 


44 

65 



47 



69 

ns 


Note: AC specification shown under -55^ and +125°C are for 9LS devices only. All 50pF specifications are for 9LS devices only. 


LSI 22, LSI 23 

Switching Characteristics V cc = 5.0V Over Recommended Free-Air Temperature Range. 


Parameter 

From 

(Input) 

To 

(Output) 

-55° C 

+25° C 

+125°C 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: C L = 15pF, R L = 2.0k C ext = Opf, R„, = 5.0kfi 

tpLH 

A 

Q 


25 

37 


22 

33 


25 

37 

ns 

B 


32 

48 


29 

44 


32 

48 

tPHL 

A 

Q 


33 

49 


30 

45 


33 

49 

ns 

B 


40 

61 


37 

56 


40 

61 

tpui 

clear 

n 

Q 


21 

31 


18 

27 


Ol 
£. 1 

31 

ns 

tPLH 


33 

50 


30 

45 


33 

50 

ns 

twQ(min) 

A or B 

Q 


140 

250 


116 

200 


140 

250 

ns 

*twQ 

A or B 

Q 

- 

- 

- 

4.0 

EH 

5.0 

- 

- 

- 

MS 

Test Conditions: C L - 50pF, R u = 2.0k, C ext = Opf, R ext = 5.0kll 

tPLH 

A 

Q 


30 

43 


26 

38 


30 

43 

ns 

B 


37 

54 


33 

49 


37 

54 

IPHL 

A 

Q 


38 

55 


34 

50 


38 

55 

ns 

B 


45 

67 


41 

62 


45 

67 

t PHL 

clear 

Q 

Q 


26 

37 


22 

32 


26 

37 

ns 

tPLH 


39 

55 


35 

50 


39 

55 

ns 

twQ( m j n ) 

A or B 

Q 


155 

270 


127 

240 


155 

270 

ns 


-i 

< 

I- 

O 
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LS240, LS241, LS244 Octal Buffers 


LS240 

OCTAL INVERTING BUS DRIVER 

Vcc 2Q 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 


5 f 


< 

Lj 

r p 

'tl\ 

/a\ 

/TL\ 

/XL\ 

_L _ 


L _L — 




□ EiElHElmQlEillilS 

IQ 1A1 2Y4 1 A2 2Y3 1A3 2Y2 1A4 2Y1 GND 


LS244 

TRI-STATE OCTAL BUS DRIVER 



« 

*- 

O 


LS241 

OCTAL NON-INVERTING BUS DRIVER 


Vcc 2G 1Y1 1A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 


Recommended Operating Conditions 


PARAMETER 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vqc (see Note 1) 

■ 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Ioh 



-12 



-15 

mA 

Low-level output current, Iql 



12 



24 

mA 

Operating free-air temperature, Ta 

-55 


125 



70 

■a 


Note 1 : Voltage values are with respect to network ground terminal. 
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Raytheon Semiconductor 


Orta! Buffers 


LS24Q, LS241, LS244 




Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

TTTM 

Typ** 

Max 

Min 

Typ**, 

Max 

V IH 


— 

2 

■ 


2 

■ 

■ 

V 

V IL 




0.7 



0.8 

V 

V IK 

V cc = MIN, 1, = -18 mA 



-1.5 



-1.5 

V 

Hysteresis 

(v T+ - v T _) 

V cc = MIN 


0.4 


0.2 

0.4 

■ 

V 

■ I 

O 

> 

V QQ = M I N, v*| |_| = 2V, Vjj_ = 0.8V, iqh = ^ AX 

■ 

Q| 

f|9 

mm 

E9 


V 

V cc = MIN,V m = 2V,V JL = 0.5V,l OH = MAX 

2 



2 



_i 

o 

> 

V cc = MIN, V |H = 2V, l 0L =12mA 



0.4 



0.4 

V 

V|L = V|L max Iqj_ = 24 mA 






0.5 

'OZH 

V rr = MAX, V m = 2V, 

IM V n = 2.7V 

V| L = v ,L max 0 

■ 

■ 

20 

■ 

■ 

20 

juA 

'OZL 

Vpp = MAX, Hiii = 2V, 

m V n = 0.4V 

Vjl = V|j_ max u 

■ 

■ 

-20 

■ 

■ 

-20 

juA 

'i 

V CC= MAX, V| = 7V 



0.1 



0.1 

mA 

'IH 

V CC= MAX, V, = 2.7V 



20 



20 

ma 

>IL 

V CC= MAX, V|l = 0.4V 



-0.2 



-0.2 

mA 

'os 

V CC = MAX 

-50 


-225 

-50 


-275 

mA 

! cc 

Outputs high 

V CC = MAX 

Outputs open 

All 


13 

23 


13 

23 

mA 

Outputs low 

'LS240 


26 

44 


26 

44 

'LS241, 'LS244 


27 

46 


27 

46 

All outputs 
disabled 

'LS240 


29 

50 


29 

50 

'LS241, 'LS244 


32 

54 


32 

54 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vc c = 5V, = 25°C. 

tNot more than one output should be shorted at a time. 
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LS240, LS241, LS244 


Octal Buffers 


Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 


Parameter 

LS240 

LS241 LS244 

Unit 

Min Typ 

Max 

Min Typ 

Max 

Test Conditions: C[_ = 45 pF, R|_ = 667£2 

tpLH 

■ 

9 

14 

■ 

12 

18 

ns 

tpHL 


12 

18 


12 

18 

ns 

l PZL 


20 

30 


20 

30 

ns 

t PZH 


15 

23 


15 

23 

ns 

Test Conditions: Cj_ = 5 pF, R(_ = 667fi 

r PLZ 

. 

15 

25 


15 

25 

ns 

*PHZ 


10 

18 


10 

18 1 

ns 
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Raytheon Semiconductor 


Quad Bus Transceivers LS242, LS243 




Recommended Operating Conditions 


PARAMETER 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, V^c (see Note 1 ) 

■ 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-12 



-15 

mA 

Low-level output current, Iol 



12 



24 

mA 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

°C 


Note: Voltage values are with respect to network ground terminal. 
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LS242, LS243 


Quad Bus Transceivers 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 



Test Conditions* 


9LS/54LS 


Min Typ** Max 



v Cc= MIN , !| =-18mA 


v Cc=MiN 


V CC = MIN ' V IH = 2V ' 

N/ 1 1 = Vj j^rnax, Iqj_| = -3 mA 


V cc = MIN, V |H = 2V, 
V |L = 0.5V, l QH = MAX 


v cc = min, v | H = 2 v, l ( 


V| l = V||_max 


V cc = MAX,V |H = 2V, 
V| l = V, L max 


V CC = MAX - V IH = 2V ' 
Vjl = V||_max 


IqI_ - 12 m A 


I o l = 24 mA 


V 0 = 2.7V 


V 0 = 0.4V 


V CC = MAX ' V l = 7V 


V CC = MAX ' V l = 2JV 


v C c= MAX, V, = 0.4V, 
GAB and GBA at V|j_max 


V CC = MAX ' V l = 0 4V ' GAB and GBA at 2V 
V cc = MAX, V, = Q.4V 


V CC = MAX 


Outputs high 
Outputs low 


All outputs 
disabled 


LS242, LS243 


Vqc = MAX, Outputs open, LS242, LS243 


See Note 2 LS242 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vcc = 5V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

NOTE 1 : 

Switching Characteristics, V c = 5V Over Recommended Free-Air Temperature Range 



Parameter 


LS242 


Min Typ 


LS243 


Typ 


Test Conditions: Cl = 45 pF, Rj_ = 667£2 



t PZH 



9 

14 

12 

18 

20 

30 

15 

23 

F,Rl = 

667 

15 

25 

im 

■fill 




12 

18 

— — —— 

ns 

12 

18 

ns 

20 

30 

ns 

15 

23 

ns 


15 

25 

ns 

■fil 

jj 

ns 
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Raytheon Semiconductor 


Binary Multiplier 


I Q9K1 


FUNCTION TABLE 


1 INPUTS 


~n 


OUTPUTS 


LATCH 

CONTROL 

G 

MULTIPLIER 

M2 Ml MO 

Q4 

Q3 

Q2 

Q1 

QO 

L 

X 

X 

X 

ESI 

ESI 

ESI 

E99 

EB 

H 

L 

L 

L 

H 

L 

L 

L 

D 

H 

L 

L 

H 

B4 

B4 

B3 

B2 

B1 

H 

L 

H 

L 

B4 

B4 

B3 

B2 

B1 

H 

L 

H 

H 

B4 

B3 

B2 

B1 

BO 

H 

rl 

L 

L 

54 

53 

52 

B1 

Bu 

H 

H 

L 

H 

B4 

B4 

§3 

B2 


H 

H 

H 

L 

B4 

B4 

B3 

B2 

81 

H 

H 

H 

H 

H 

L 

L 

L 

JJ 


H = high level, L = low level, X = irrelevant 

Q4q , . . QOq = The logic level of the same output before the high-to- 
low transition of G. 

B4 . . . BO = The logic level of the indicated multiplicand (B) input 


Die Size .086 x .071 


LS261 



OUTPUTS 


Vcc B2 B 1 «0 ^ “0 °0 °1 

Oil Dll 03 0 03 0 OjD 00 


a 

na 

b i 

in 

Mi 

Mq 

EQ 

11 

G 






Hi 


B 4 

m 2 

°4 

°3 

°2 1 


i'imM Lli Lii L°j LU Hi 

B 3 B 4 M 2 0 4 0 3 0 2 GNO 

LATCH v v ' 

CONTROL G OUTPUTS 

Q4 Q3 Q 2 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vqc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-1 



-1 

mA 

Low-level output current, Iol 



4 



8 

mA 

Width of enable pulse, t w 

25 



25 



ns 

Setup time, tse tup 

Any M input 

17; 



174 



ns 

Any B input 

154 



154 



Hold time, t^oid 

Any M input 

04 



04 



ns 

Any B input 

04 



04 



Operating free-air temperature, 

-55 


125 

0 


70 

°C 


4 The arrow indicates that the falling edge of the enable pulse is used for reference. 


1-23 


284 


©1C MASTER 1978 


















LS261 


Binary Multiplier 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V|H 


2 



2 



V 

V|L 




0.7 



0.2 

V 

V, 

V CC =MIN, l| = -18mA 



-1.5 



-1.5 

V 

V OH 

V C c=MIN, V ih =2V, 

V|L=V|Lmax # loH =- 1 m A 

2.5 

3.4 


a 

a 


V 

VOL 

V cc =MIN, V, h = 2V 
V| L =V| L max 

loi_ = 4mA 


0.25 

0.4 


0.25 

0.4 

V 

loL = 8nnA 





0.35 

0.5 

l| 

V CC =MAX, V|=7V 



0.1 



0.1 

mA 

>IH 

V cc =MAX f V|=2.7V 



20 



20 

juA 

IlL 

V CC =MAX, V,=0.4V 



-0.4 



-0.4 

mA 

■ost 

V CC =MAX 

-15 


-100 

-15 


-100 

mA 

'cc 

V C c = MAX, All inputs at OV 

Outputs open 


22 

38 


22 

40 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc = 5V, = 25° C. 

tNot more than one output should be shorted at a time. 


uJ 

< 

I- 



Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 

■ .,!■ ■■■ . . 1 M fc ■ ■■ ■■ " l. ■ ■ ' " I ' ■' ' 


Parameter 

From 

(input) 

To 

(output) 

-55°C 

+25°C 

+125°C 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Test Conditions: C L = 15pF, R L = 2kft 

*PLH 

Enable G 

Any Q 


25 

39 


22 

35 


25 

39 

ns 

tpHL 


23 

34 


20 

30 


23 

34 

tPLH 

Any M input 

Any Q 


28 

44 


25 

40 


28 

44 

ns 

tpHL 


25 

39 


22 

35 


25 

39 

tPLH 

Any B input 

Any Q 


30 

46 


27 

42 


30 

46 

ns 

tpHL 


27 

41 


24 

37 


27 

41 

Test Conditions: C L = 50pF, R L = 2k ft 

tPLH 

Enable G 

Any Q 


30 

44 


26 

40 


30 

44 

ns 

IpHL 


28 

39 


24 

35 


28 

39 

tPLH 

Any M input 

Any Q 


33 

49 


29 

45 


33 

49 

ns 

tPHL 


30 

44 


26 

40 


30 

44 

tpLH 

Any B input 

Any Q 


35 

51 


31 

47 


35 

.51 

ns 

tpHL 


32 

46 


28 

42 


32 

46 


O O 

Note: AC specification shown under -55 C and +125 C are for 9LS devices only. 
All 50pF specifications are for 9LS only. 
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Raytheon Semiconductor 


Tri-State Buffers 


LS365. LS366. LS367, LS368 



Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply Voltage, Vqc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-Level Output Current, l 0H 



-1 



-2.6 

mA 

Low-Level Output Current, Iql 



12 



24 

mA 

Operating Free-Air Temperature, Ta 

-55 


125 

0 


75 

a c 


TRUTH TABLES 


LS365 


INPUTS 

OUTPUTS 

El 

E 2 

D 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

(Z) 

X 

H 

X 

(Z) 



286 


LS366 


| INPUTS 

OUTPUTS 

m| 

ml 

IS) 

O 

L L L 

H 

L L H 

L 

H X X 

(Z) 

X H X 

(Z| 


LS367 


[ INPUTS 

OUTPUTS 

E 

D 

L 

L 

L 

L 

H 

H 

H 

X 

IZ) 


L5368 


| INPUTS 

OUTPUTS 

E 

D 

L 

L 

H 

L 

H 

L 

H 

X 

(Z) 
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LS365, LS366, LS367, LS368 


Tri-State Buffers 


Electrical Characteristics? Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V| H 

Guaranteed Input HIGH Voltage for All Inputs 

2.0 



2.0 



V 

V| L 

Guaranteed Input LOW Voltage for All inputs 



.7 

2.0 


.8 

V 

V CD 

Vcc~MIN, 1 in =~ 1 8mA 


-0.65 

-1.5 


-0.65 

-1.5 

V 

V OH 

Vcc = MIN, V|n-V|h or Vjl 
per Truth Table 

Iqh =_ 1 .OmA 

El 

ESI 


■ 



V 

1 oh =_ 2.6mA 




EEI 

3.1 


V OL 

V<x = MIN, Vjjvj =Vm or V||_ 
per Truth Table 

Iol = 1 2mA 


0.25 

0.4 


0.25 

0.40 

V 

lnL=24mA 





0.35 

0.5 

■OZH 

V CC =MAX, V 0Ut =2.4V, Vf=2.0V 



20 



20 

juA 

'OZL 

V CC =MAX, V out =0.4V, Ve=2.0V 



-20 



-20 

ma 

•lH 

V CC =MAX, V, n =2.7V 



20 



20 

liA 

V C c=MAX, V|m=7.0V 



- .1 



- .1 

mA 


V CC =MAX, V| N =0.4V 



-0.4 



-0.4 

mA 

■os* 

V CC =MAX, V OUT =0V 

-30 


-100 

-30 


-100 

mA 

■cc 

V CC =MAX, V )N =0V, Ve=4.5V 

LS365/367 


13.5 

24 


13.5 

24 

mA 

LS366/368 


11.8 

21 


11.8 

21 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vcc = 5V, Ta = 25°C. 
tNot more than one output should be shorted at a time. 


Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 


Parameter 

From 

(Input) 

To 

(Output) 

-55° C 

+25° C 

+125°C 

Unit 

Min 

Typ 

■ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Teat Conditions: C L = 45pF 

t PLH (LS365/367) _ 

KM 

- Oj 

$£9 

9 

14 


7 

10 


9 

14 

ns 

tpHL (LS365/367) 


12 

20 


10 

16 


12 

20 

tpLH (LS366/368) 

D i 

°i 

1 

9 

14 


7 

10 


9 

14 

ns 

tpHL (LS366/368) 

|| 

12 

20 


10 

16 


12 

20 

r~+ 

N 

X 

E 

°i 

HI 

12 

20 


10 

16 


12 

20 

ns 

tZL 

1 

20 

36 


18 

30 


20 

36 

Teat Conditions: C L = 5pF, R L = 667ft 

*LZ 

E 

Oi 

— 

12 

20 


10 

15 


12 

20 

ns 

*HZ 

II 

19 

27 


17 

23 


19 

27 

Test Conditions: C L = 12SpF, 

tpLH (LS365/367) 

D i 

°i 


12 

20 


10 

15 


12 

20 

ns 

tpHL (LS365/367) 

l 

15 

26 


15 

21 


15 

26 

tpLH (LS366/368) 

D i 

Oj 

1 

12 

20 


10 

15 


12 

20 

ns 

tpHL (LS366/368) 

1 

15 

26 


15 

21 


15 

20 

tZH 

E 

0 


16 



13 

20 


16 

26 

ns 

JZL 

1 

24 

42 


21 

35 


24 

40 


Note: AC specification shown under -55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS only. 
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Raytheon Semiconductor 


Octal Flip-Flops LS373, LS374, LS377 




Recommended Operating Conditions (LS373, LS374) 


PARAMETER 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level voltage, Voh 



5.5 



5.5 


High-level output current, IqH 



-1 



-2.6 

mA 

Width of clock/enable pulse, t w 

High 

15 



15 



ns 

Low 

15 



15 



Data setup time, t $u 

LS373 

o! 



04- 



ns 

LS374 

20t 



20f 



Dais hold time, 

LS373 

104 






ns 

LS374 

Ot 


| 

m 



Operating free-air temperature, T/\ 

-55 


125 

0 


70 

°C 


1 1 The arrow indicates the transistion of the clock/enable input used for reference: 
f for the low-to-high transition, 
i for the high-to-low transition. 
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Recommended Operating Conditions (LS377) 




f The arrow indicates that the rising edge of the clock pulse is used for reference. 


LS373, LS374 


Electrical Characteristics Over Recommended Free- Air Temperature Range (Unless Otherwise Noted) 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 

* * All typical values are at V cc = 5 V, T ^ = 25° C . 
tNot more than one output should be shorted at a time. 


NOTE 1 : 
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Raytheon Semiconductor 


Octal Flip-Flops LS373, LS374, LS377 


CU<U.U.I I 0070 I C07i< 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

* # AII typical values are at Vcc = 5V, Ta = 25° C. 
tNot more than one output should be shorted at a time. 

LS377 

Switching Characteristics, V cc = 5V Over Recommended Free-Air Temperature Range 



Note 1 : Maximum clock frequency is tested with all outputs loaded. 


LS377 

Switching Characteristics, V cc = 5VOver Recommended Free-Air Temperature Range 
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Tri-State Shift Register 


LS395A 


OUTPUTS 


35 ^ 3 0C 
°° g ££ 


^CC ^0 

11311] SOI 030030 



a A a B Q C a 0 Q 0' CK 
,C|CLEAR OUTPUT CONTR^ 
SERIAL LOAD/ 

INPUT A B C D SHIFT 


§ A B C D gti 

u-j CC Q-\ /Ox O 

cj Hi— v ~ J</) 

0 *° PARALLEL 

INPUTS 


FUNCTION TABLE 




INPUTS 



3-STATE OUTPUTS 

CASCADE 

CLEAR 

LOAD/SHIFT 

CONTROL 

CLOCK 

SERIAL 

PARALLEL 

A B C D 

Qa 

q B 

Qc 

Qd 

OUTPUT 

q D 

L 

X 

X 

MM 


L 

L 

L 

L 

L 

H 

H 

H 

H 


q AO 

Qbo 

Qco 

°DO 

Qdo 

H 

H 

4 

■B 

Kn£ 

a 

b 

c 

d 

d 

H 

L 

H 

D 

X X X X 

q ao 

Qbo 

Qco 

Qdo 

q do 

H 

L 

1 

1 1 

X X X X 

H 

°An 

QBn 

Q Cn 

Q Cn 

H 

L 

4 

D 

X X X X 

L 

QAn 

QBn 

QCn 

Q Cn 

I When the output control is high, the 3-state outputs are disabled to the high-impedance state; 1 

| however, sequential operation of the registers and the output at Qq are not affected. 




H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions) 

4 - transition from high to low level. 

Qao> QbO. QcO< QdO = The level of Q/\. Qb. Qc. or Qd. respectively, before the indicated steady state input conditions were established. 
QAn* QBn< QCn« Qpn = the level of Qa- QB' Q q , or Qq, respectively, before the most recent 4 transition of the clock. 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Unit 

Min 

Nom 

Max 

Min 

Nom 

Max 

Supply voltage, V cc 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

High-level output current, Iqh 



-1 



-2.6 

mA 

Low-level output current, Iql 



4 



8 

mA 

Clock frequency, f c |ock 

0 


25 

0 


25 

MHz 

Width of clock pulse, t w ( c iock) 

25 



25 



ns 

MmmmsmmMSEmsMMMMMamm 

20 



20 



ns 

Hold time, high-level or low-level data, t^oid 

10 



1.0 



ns 

Operating free-air temperature, T/\ 

-55 


125 

0 


70 

°C 


1-30 



©IC MASTER 1978 


291 


Raytheon Semiconductor 












Raytheon Semiconductor 


Tri-State Shift Register 


LS395A 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 

Test Conditions* 

9LS/54LS 

9LS/74LS 

Unit 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

V IH 


2 



2 


; m 

V 

VlL 




0.7 

. . 



■ 

V 

V| 

Vcc = MIN, l|=— 18mA 



-1.5 



-1.5 

V 

v OH 

V CC =MIN, V| H =2V, 

V|L = V|Lma x , Iq|_|=MAX 

2.4 

a 

■ 

2.4 

3.1 

■ 

V 

v OL 

V CC =MIN 

V IL =V IL max, 
V, h =2V 

q a. q B 

Qc- q d 

Iql = ^ 2mA 


0.25 

0.4 


0.25 

0.40 

V 

IOC = 24mA 



"• ' 


0.35 

0.50 

q d 

'OI_ =4mA 







V 

IOL = ^ mA 






0.50 

! OZH 

V C c= MA X, V| H =2V, 

Vq=2.7V 

q A- q B 

Qc> q D 

■ 

■ 

20 




mA 

'OZL 

V C C =MAX . V m =2V, 

Vq=0.4V 

Qa- q b 

Qc- q d 



-20 



-20 

H A 

'1 

V C c=MAX, V|=7V 



0.1 



0.1 

mA 

'IH 

VcC =MAX - V|=2.7V 



20 



20 

JuA 

'IL 

V c c=MAX, V|=0.4V 



l-oa 



-0.4 

mA 

•os* 

V CC =MAX 

-15 




1 1 1 


mA 

'cc+t 

V C c=M AX , 

Condition A 


18 

29 


18 

29 

mA 

Condition B 


15 

25 


15 

25 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vqq = 5V, T/^ = 25°C. 
tNot more than one output should be shorted at a time. 

tt Ice ' s measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded- under the following 
conditions: A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock input grounded. 


Switching Characteristics, V cc = SVOver Recommended Free-Air Temperature Range 


J Parameters 

-55° C 

+25° C 

+125°C 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Test Conditions: C L = 15pF, R L = 2kO 

^max 




25 

35 





MHz 

Clear to 

tPHL 

output 

■ 

27 

40 

■ 

23 

35 

■ 

27 

40 

ns 

t PLH 


27 

40 


23 

35 


27 

40 

ns 

t PH L 


24 

35 


20 

30 


24 

35 

ns 

tpzH 


1 7 

OC 


1 3 

20 


1 7 

25 

ns 

r PZL 


28 

41 


24 

36 


28 

41 

ns 

tPHZ 


15 

22 


11 

17 


15 

22 

ns 

tPLZ 


19 

27 


15 

23 


19 

27 

ns 

[ Test Conditions: C L = 5.0pF, R t = 2kil 

tHZ 


13 

22 


11 

17 


13 

22 

ns 

^LZ 



L . 18 _ 

27 


15 

23 


18 

c 

CM 

j Test Conditions: C L = 50pF, R, = 2k(l 

t PHL 


30 

44 


26 

39 


30 

44 

ns 

f PLH 


30 

44 


mm 

39 


30 

44 

ns 

t PHL 


27 

38 


23 

34 


27 

38 

ns 

tpZH 


20 

29 


18 

24 

• 


22 

27 

ns 

t PZL 


SB 

45 


27 

40 


30 

45 

ns 

l PHZ 


Si 

26 


14 

20 


19 

26 

ns 

{ PLZ 


22 

32 


18 



22 

32 

ns 


Note: AC specification shown under -55° C and +125°C are for 9LS devices only. 

All 50pF specifications are for 9LS devices only. 1-31 
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25LS14 8-Bit Serial/Parallel Two’s Complement Multiplier 


FEATURES 

■ Two's Complement Multiplication Without Correction 

■ Magnitude Only Multiplication 

■ Cascadable for any Number of Bits 

■ 8-Bit Parallel Multiplicand Data Input 

■ Serial Multiplier Data Input 

■ Serial Data Output for Multiplication Product 

■ 25 MHz Minimum Clock Frequency 

■ 100% Reliability Assurance Testing in Compliance 
With MIL-STD-883 


FUNCTIONAL DESCRIPTION 


VCC v X 4 X5 X6 X7 K M 




The 25LS14 is an 8-bit by 1 -bit sequential logic element 
that performs digital multiplication of two numbers repre- 
sented in two's complement form to produce a two's 
complement product without correction by using Booth's 
algorithm internally. The device accepts an 8-bit multi- 
plicand (X input) and stores this data in eight internal 
latches. The X latches are controlled via the clear input. 
When the clear input is LOW, all internal flip-flops are 
cleared and the X latches are opened to accept new multi- 
plicand data. When the clear input is HIGH, the latches are 
closed and are insensitive to X input changes. 

The multiplier word data is passed by the Y input in a 
serial bit stream— least significant bit first. The product is 
clocked out the S output least significant bit first. 


The multiplication of an m-bit multiplicand by an n-bit 
multiplier results in an m + n bit product. The 25LS14 
must be clocked for m + n clock cycles to produce this 
two's complement product. Likewise, the n-bit multiplier 
(Y-input) sign bit data must be extended for the remaining 
m-bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be 
cascaded for longer length X words. The sum (S) output of 
one device is connected to the K input of the succeeding 
device when cascading. Likewise, a mode input (M) is used 
to indicate which device contains the most significant bit. 
The mode input is wired HIGH or LOW depending on the 
position of the 8-bit slice in the total X word length. 


LOGIC DIAGRAM 


CLEAR 

(CLR) 

Y 


CLOCK 

(CPI 

M 

K 


x 7 x 6 X 5 X 4 X 3 x 2 X! X 0 



Recommended Operating Conditions 



Military 

Commercial 

Units 

Min. 

Nom 

Max. 

Min. 

Nom. 

Max. 

Supply Voltage, Vqq 

4.75 

5 

5.25 


5 

5.5 

V 

High-level Output Current, Ioh 



-1 



-1 

mA 

Low-level Output Current, Iql 


8 

12 


8 

12 

mA 

Operating Free-Air Temperature, Ta 

-55 


125 

_Li 


70 

°C 
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8-Bit Serial/Parallel Two’s Complement Multiplier 25LS14 


Electrical Characteristics Over Operating Temperature Range (Unless Otherwise Noted) 






Military 

Commercial 



Parameters 

Test Conditions (Note 1) 


Typ. 










Min. 

(2) 

Max. 

Min. 

Typ. 

Max. 

Units 

^OH 

Output HIGH Voltage 

Vcc = MIN., Iqh = 1-OmA 

V| N = V| H or V | L 

2.5 

D 


n 

H 

■ 

V 

o 

Output LOW Voltage 

V CC = MIN. 

•OL = 8.0mA 



0.4 



0.40 

V 

V tN = V m °t V| L 

•OL = 12mA 



0.45 

n 


0.45 


r 

V|H 

Input HIGH Level 

Guaranteed input logical HIGH 

voltage for all inputs 

2.0 



2.0 

■ 

■ 

V 

V|L 

Input LOW Level 

Guaranteed input logical LOW 

voltage for all inputs 

■ 

■ 

0.8 

■ 

■ 

0.8 

V 

V| 

Input ClamP Voltage 

Vcc = MIN., I||\j = -18mA 



-1.2 



-1.2 

V 




X, M 



-0.48 



SEX 


•iL 

Input LOW Current 

' 

VqC = MAX., V| N = 0.4V 

K' CLR 






-1.2 

mA 


CP 



-1.6 



-1.6 




Y 



-3.2 



-3.2 





X, M 



20 



20 


•lH 

Input HIGH Current 

V C c = MAX., V| N = 2.7V 

K, CLR 




■ ■ 



M A 


CP 


mm 

40 

■ 


mm 




Y 


B 




80 


l| Input HIGH Current 

V C c = MAX., V| N = 5.5V 



1.0 



1.0 

mA 

•sc 

Output Short Circuit Current 

(Note 4) 

V C c = max. 

-40 


-100 

-40 


■ 

mA 

•cc 

Power Supply Current 


V C c = max. 


91 

155 


91 

155 

mA 


Switching Characteristics, V cc = 5V 


Parameter 

From 

To 

+25° C 

Units 

(Input) 

(Output) 

Min. 

Typ. 

Max. 

Test Conditions: C L = 15pF, R L 

= 2kfl 





tpLH 

Clock 

Y 

. 

13 

20 

ns 

t PHL 

Clock 

Y 


13 

20 

ns 

_i 

I 

CL 

Clear 

X 


17 

25 

ns 


Set up time 

Y to Clock 

32 



ns 


Hold time 

0 



ns 

*s 

Set up time 

K to Clock 

18 



ns 


Hold time 

0 



ns 

t s 

Set up time 

Xi to Clear 

13 



ns 


Hold time 

0 



ns 


ClockPulse 

Clock Hi 

15 



ns 

pw 

Width 

Clock Low 

1 5 



ns 

T pw 

C!e3r Pulse Width 

20 



ns 


Clear Recovery Time 

18 



ns 

^max 

Max. Clock Frequency 

25 

40 


MHz 
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25LS15 


Quad Serial Adder/Subtractor 



Recommended Operating Conditions 


Supply Voltage Vqc 


High-Level Output Current Iqh 


Low Level Output Current Iql 


Operating Free Air Temperature 


Military 


Typ. 



] Commercial 

Units 

Min. 

Typ. 

Max. 

4.75 

5.0 

5.25 

V 


Electrical characteristics Over Operating Temperature Range (Unless Otherwise Noted) 







Military j 

Commercial j 

■ 

Parameters 

Description 

Test Conditions (Note 1) 

Min. 

Typ. 

(Note 2| 

Max. 

Min. 

Typ. 

Max. 

Units 



V| 


'IL 

(Note 3) 


IlH 

(Note 3) 


<1 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input Clamp Voltage 


Input LOW Current 


Input HIGH Current 


Input HIGH Current 


Output Short Circuit 
Current (Note 4) 


V cc = MIN., I QH = -440/uA 
V IN = V !H or V IL 


V cc = MIN. 

V (N = V,H° r V| L 


Guaranteed input logical HIGH 
voltage for all inputs 


Guaranteed input logical LOW 
voltage for all inputs 


V CC = MIN., I |M = -18mA 


VcC = MAX., V| N = 0.4V 


VCC = MAX., V (N = 2.7 V 


V C c = MAX., V| N = 7.0V 


V C c = max. 



Notes: 1. For conditions shown as Min. or Max., use the appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical limits are at Vcc = 5.0V, 25'"C ambient and maximum loading. 

3. Actual input currents = Input Load Current x Input Load Factor (See Loading Rultes). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

5. All inputs HIGH, measured after a LOW-to-HIGH clock transition. 
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Raytheon Semiconductor 


Quad Serial Adder/Subtractor 


oci C4r 
AJLO 19 


Switch Characteristics V cc = 5.0V, T A = +25°C 


From 

To 

+25° C 

(Input) 

(Output) 

Min. 

Typ. 

Max. 


Parameters 


Test Conditions: C u = 15pF, fi t = 2kfi 


Clear 


Set up time 


Hold time 


Clear Recovery time 


Clear Hold time 


Clock Pulse 
Width 


Clear Pulse Width 


Max. Clock Frequency 





HIGH 

17 

LOW 

17 



FUNCTION TABLE 


DEFINITION OF FUNCTIONAL TERMS 


External Inputs 

Internal 

Point 

Output 

CP 

CLR 

S 

A 

B 

C 

Cl 

F 

X 

L 

L 

X 

X 

L 

L 

L 

X 

L 

H 

X 

X 

H 

H 

L 

L 

H 

X 

X 

X 

NC 

NC 

NC 

H 

H 

X 

X 

X 

NC 

NC 

NC 

t 

H 

L 

L 

L 

L 

L 

L 

t 

H 

L 

L 

L 

H 

L 

H 

t 

H 

L 

L 

H 

L 

L 

H 

t 

H 

L 

L 

H 

H 

H 

L 

t 

H 

L 

H 

L 

L 

L 

H 

t 

H 

L 

H 

L 

H 

H 

L 

t 

H 

L 

H 

H 

L 

H 

L 

t 

H 

L 

H 

H 

H 

H 

H 

t 

H 

H 

L 

L 

L 

L 

H 

t 

H 

H 

L 

L 

H 

H 

L 

t 

H 

H 

L 

H 

L 

L 

L 

t 

H 

H 

L 

H 

H 

L 

H 

t 

H 

H 

H 

L 

L 

H 

L 

t 

H 

H 

H 

L 

H 

H 

H 

t 

H 

H 

H 

H 

L 

L 

H 

t 

H 

H 

H 

H 

H 

H 

L 


Function 

Clear 


Subtract 


A 1r A 2» A 3» A 4 

Bl,B2,B3» B 4 

S 1*S2,S3,S4 


Fl,F2,F3,F 4 


CP Clock 


CLR Clear 


= Data In the Carry Flip-Flop Before the Clock Transition 
= Data In the Carry Flip-Flop After the Clock 
= Don't Care 
= No Change 
= HIGH 
= LOW 

= LOW-to-HIGH Transition 


The "A” input into each adder/subtractor 
The "B" input into each adder/subtractor 
The add subtract control for each adder/ 
subtractor. When S is LOW, the F function 
is A+B. When S is HIGH, the F function 
is A-B. 

The four independent serial outputs of the 
adder/subtractor. 

The clock input for the device. All internal 
flip-flops change state on the LOW-to- 
HIGH transition. 

When the clear input is LOW, the four 
independent adder/subtractors are asyn- 
chronously reset. The sum flip-flop is al- 
ways set to logic "0". The carry flip-flop 
is set to logic "0" in the add mode and 
logic "1" in the subtract mode. 
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8-Bit Serial/Parallel Register with Sign Extent! 


Y cc 

20 


CLOCK 


D B dy 6 DY 4 DY 2 DYq Qo 


17 


16 


15 


14 


25LS22 


13 


12 


CLEAR 


S/P D A DYy DY 5 DY3 DY-i OE 


m 


a 

CLR GND 


Note: Pin 1 is marked for orientation. 


Recommended Operating Conditions 



Military 

Commercial 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Supply Voltage Vqq 

— 

5.0 

5.5 

4.75 

5.0 

5.25 

V 

High Level Output Current Iqh 

Qo 



mm 



mm 

mA 

°Yi 



-1.0 



-2.6 

Low Level Output Current Iql 


K1 

8 


4 

8 

mA 

Operating Free Air Temperature 

-55 

_____ 


+125 

0 


70 

°C 
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8-Bit Seriai/Paralle! Register with Sign Extern 




Electrical Characteristics Over Operating Temp. Range (Unless Otherwise Noted) 


Military 


Description 


Vqh Output HIGH Voltage 

Vql Output LOW Voltage 

V|H Input HIGH Level 

V|[_ Input LOW Level 

V| Input Clamp Voltage 


>IL 

(Note 3) 

'IH 

(Note 3) 


Input LOW Current 


Input HIGH Current 


Input HIGH Current 

Off State (High Impedance) 
Output Current (DYj) 
Output Short Circuit 
Current (Note 4) 

Power Supply Current 


Test Conditions (Note 1) 


V C C = MIN. 

V|n = V| H or V| L 


Q 0- 'OH = ~440m A 


V CC = MIN. 

V|n = V| H or V| L 


Guaranteed input logical HIGH 
voltage for all inputs 


Guaranteed input logical LOW 
voltage for all inputs 


DYj, Iqh = -1 -0mA 


DYj, IQH = -2.6mA 


Iql = 4.0mA 


Iql = 8.0mA 


Vqc = MIN., I||\] = -18mA 


V CC = MAX., V jN = 0.4V 

SE 

S 


Others 

V C c = MAX., V, N = 2.7V 

SE 

S 


Others 

V C c = MAX., Vjjsj = 5.5V 
(Except DYj) 

SE 

S 

Others 

V C c = MAX. 

V 0 = 2.4V 

V 0 = 0.4V 

V C c = MAX. 

V CC = MAX. 



-85 mA 


40 65 mA 


Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device 
type. 

2. Typical limits are at Vqq = 5.0V, 25°C ambient and maximum loading. 

3. Actual input currents = Unit Load Current x Input Load Factor (See Loading Rules). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 
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25LS22 8-Bit Serial/Parallel Register with Sign Extend 


Switching Characteristics V cc = 5V, T A = +25°C 


Parameters 

From 

(Input) 

To 

(Output) 

+25° C 

Units 

Min. 

Typ. 

Max. 

Test Conditions: C L = 50pF, R L = 2kfi 

t PLH 

Clock 

DY| 


16.5 


ns 

tPHL 


18 


tPHL 

Clear 

DYj 


23 



tPLH 

Clock 

Qo 


16.5 

24 

ns 

tPHL 


18 

26 

tPHL 

Clear 

Qo 


23 

30 

ns 

Test Conditions: C L = 15pF, R L = 2kfi 

*ZH 

OE 

DYj 


13 

21 

ns 

*ZL 


18 

26 

tHZ 


13 

21 

*LZ 


18 

26 

*ZH 

SER/PAR 

DYj 


18 

26 

ns 

X ZL 


23 

32 

*HZ 


18 

26 

tLZ 


23 

32 

t S 

Set Up Time RE To 

Clock 

20 



ns 

*s 

Set Up Time SE To Clock 

10 



h 

Set Up Time S To Clock 

15 




Set Up Time DA/DB to Clock 

15 



t s 

Set Up Time DYj To Clock 

15 



t S 

Clear to Recovery To Clock 

8.0 



ts 

Set Up Time S/P To dock 

15 



ns 

th 

Hold Time Any Input 0 



th 

Clear Hold Time 

0 



ns 

tpw 

Clock Pulse Width 

HIGH 

8.0 



ns 

LOW 

8.0 



tpw 

Clear Pulse Width 

20 



ns 

^max 

Max. Clock Frequency 

50 

70 


MHz 


wkJ 

< 

H 

3 

o 


FUNCTION TABLE 



INPUTS 

OUTPUTS 



Register 

Serial/ 

Sign 

Mux 












Mode 

Clear 

Enable 

Parallel 

Extend 

Select 

OE* 

Clock 

DY 7 

dy 6 

dy 5 

dy 4 

dy 3 

dy 2 

DYt 

DYq 

Qo 


L 


X 

X 


L 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Clear 

L 


X 

X 


H 

X 

Z 

Z 

z 

Z 

Z 

Z 

Z 

Z 

L 

Parallel Load 

H 

L 

L 

X 

X 

X 

t 



D 5 

d 4 

D 3 

d 2 

Dl 

D 0 

DO 





Hi 

L 

u 


d a 


Y 6 n 

^5n 

Y 4 n 

Y 3 n 

Y 2 n 

Yin 

Yin 





H 



d b 


Y 6 n 

^Bn 

Y 4n 

Y 3 n 

Y?n 

Yin 

Yin 

Sign Extend 

H 



1 

X 

i 

t 




Y 5 n 

Y 4n 

Y 3 n 

Y 2 n 

Yin 

Yin 

Hold 

H 

H 


X 

X 

L 

t 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


L = LOW H = HIGH 

t = Clock LOW-to-HIGH Transition NC = No Change 

X = Don't Care Z = High-Impedance Output State 

*When the OE input is HIGH, all input/output terminals are at the high-impedance state; sequential operation or clearing of the register is not 
affected. 

D 7 , Dg • - - Dq = the level of the steady-state input at the respective DY n terminal is loaded into the flip-flop while the flip-flop outputs (except 
Qg) are isolated from the DY n terminal. 

Da. Dg = the level of the steady state inputs to the serial multiplexer input. 

Y 7n , Yg n ■ ■ ■ ^Qn = the level of the respective Q n flip-flop prior to the last Clock LOW-to-HIGH transition. 
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8-Bit Shift/Storage Register with Synchronous Clear 25LS23 


FEATURES 

■ • Synchronous Clear 

■ Three-State Outputs 

■ Common Input/Output Pins 

■ Advanced Low-Power Schottky Processing 

■ 100% Reliability Assurance Testing in Compliance With 
MIL-STD-883 

DESCRIPTION 

The 25LS23 is an 8-bit universal shift/storage register 
with 3-state outputs. The function is similar to the 
25LS299 with the exception of a synchronous clear 
function. Parallel load inputs and register outputs are 
multiplexed to allow the use of a 20-pin package. Separate 
continuous outputs are also provided for flip-flops A and H. 

Four modes of operation are possible— Hold (store). Shift- 
left, Shift-right and Load Data. The 25LS23 has a 
typical shift frequency of 50MHz. The 25LS23 is pack- 
aged in a standard 20 pin package. 



LOGIC DIAGRAM 
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Electrical Characteristics Over Operating Temperature Range (Unless Otherwise Noted) 



Description 

Test Conditions (Note 1) 

Military 

Commercial 

Units 

Min. 

(2) 

Max. 

Min. 

Typ. 

Max. 

v OH 

Output HIGH Voltage 

V CC = MIN. 

V IN = V IH ° r 

Q 0- q 7 

'OH = -440^A 

2.5 



m 



V 



El 






u i U ^ 1 / 

v OL | 

'OH — 2.6mA 




MB 



v OL 

Output LOW Voltage 

V CC = MIN. 

V IN = V|H or V| L 






0.25 

0.4 

V 

*OL = 8.0mA 







V|H 

Input HIGH Level 

Guaranteed input logical HIGH 

voltage for all inputs 

2.0 


■ 

2.0 


B 

V. 

VlL 

Input LOW Level 

Guaranteed input logical LOW 

voltage for all inputs 

B 

■ 


B 

■ 

0.8 

V 

V| 

Input Clamp Voltage 

V C c = MIN., I||\| = -18mA 






-1.5 

V 

'lL 

(Note 3) 

Input LOW Current 

V C c = MAX., V| N = 0.4V 

S 0 <Si 






-0.8 

mA 




-0.4 



-0.4 

IlH 

(Note 3) 

Input HIGH Current 

V C C = MAX., V|n = 2.7V 
(Except DYj) 

So- Si 



40 




mA 

All others 



20 



20 

■ 

Input HIGH Current 

V CC = MAX., V|(\j = 5.5V 
(Except DYj) 

So, St 



0.2 

BB 


0.2 

mA 

All others 







>0 

Off-State (High Impedance) 

Output Current 

V C c = max. 

Vq = 0.4V 




■ 



MA 

V 0 = 2.4V 



40 

urn 

■ 


'sc 

Output Short Circuit Current 

(Note 4) 

v C c = max. 


■ 

-85 

-30 

■ 

-85 

mA 

'cc 

Power Supply Current 

V c c = MAX. (Note 5) 


38 

57 


38 

57 

mA 


Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

2. Typical limits are at V^q = 5.0V, 25°C ambient and maximum loading. 

3. Actual input currents = Unit Load Current x Input Load Factor (see Loading Rules). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

5. lcC~ measureci with c,ocl<; input HIGH and output controls HIGH. 


1-40 




©1C MASTER 1978 


301 


Raytheon Semiconductor 







































































































Raytheon Semiconductor 


8-Bit Shift/Storage Register with Synchronous Clear 25LS23 


Switching Characteristics (T A = +25°C, V cc = 5.0V) 


Parameters 


To 

(Output) 

+25 c C 

Units 

Min. 

TVP. 

Max. 

Test Conditions: C L = 15pF, R L = 2kfl 



O 

o 

o 

O 


19 


ns 



23 




DYj 


18 




21 



Sj, Sq Setup Prior to Clock 

20 



ns 

t 

- 

OR, |__ Ociufj i i iui iu 

zu 



tpw 

Clock Pulse Width 

25 




Hold Time 

3.0 



ts 

Clear Setup Prior to Clock 

20 



*ZH 

Sj, S 0 

DYj 


20 


ns 

tZL 


19 


*ZH 

Gi, G 2 

DYj 


20 


tZL 


18 


^max 

Maximum Frequency 


50 


mHz 

Test Conditions: C L = 5pF, R L = 2kO 

t LZ 

Si. So 

DYj 


22 


ns 

*HZ 


20 


l LZ 

Gi, G 2 

DYj 


20 


*hz 


16 
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S299 8-Bit Universal Shift/Storage Register 


FEATURES 

■ Four operational modes 

■ Three-state outputs 

■ Common input/output pins 

■ Cascadabie shifting 

■ Advanced Low-Power Schottky processing 

■ 100% reliability assurance testing in compliance with 
MIL-STD-883 

DESCRIPTION 

The 25LS299 is an 8-bit universal shift/storage register with 
3-state outputs. Four modes of operation are possible— 
Hold (store), shift left, shift right and load data. 

Parallel load inputs and register outputs are multiplexed to 
reduce the number of package pins. Separate continuous 
outputs are also provided for flip-flop Qoand Q7 . These 
devices can be cascaded to N-Bit words. 

The 25LS299 has a typical shift frequency of 50 MHz; and 
is packaged in the standard 20-pin DIP package. 

A separate active-LOW asynchronous clear input forces all 
flip-flops to the LOW state whenever this clear input is 
LOW. 





Raytheon Semiconductor 











8-Bit Universal Shift/Storaqe Register 


25LS299 


Recommended Operating Conditions 


Supply Voltage, 


High-Level Output Current, I oh 


Low-Level Output Current, Iql 


Operating Free-Air Temperature, Ta 


Military 


Commercial 


Min Norn I Max I Min I Nom I Max 



5 5.5 


-0.44 -1.0 


8 


125 



5 5.25 


-0.44 I -2.6 


8 


70 


Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 


Parameter 



S 0* S 1 


All others 


Sq- s 1 


All others 


Test Conditions* 


Guaranteed input logical HIGH voltage for all inputs 


Guaranteed input logical LOW voltage for all inputs 


V CC =MIN., I |N = -18mA 


V^=MIN. 


V00-IVII IV. 

V IN =V IH or v l 


V CC =MIN. 
ViM=Vii_i or V, 


Q 0< Q 7 I *OH =- 0-44mA 


DY q ,DY 7 l OH =-1.0mA 


Iql = 4.UmA 


Ini = 8.0mA 



V CC =MAX ' V IN = 5 5V 


V CC =MAX ' V IN = 2 7V 


V CC =MAX ' V IN = 0 4V 


V CC = MAX - 


Vqc = MAX., See Note 3 


V CC = MAX - See Note 4 


Vq= U.*4 V 


V n = 2.7 V 


Military Commercial 


Min | Typ** Max Min Typ** Max 



Notes: 1 . For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

4. Iqc — measured with clock input HIGH and output controls HIGH. 



3Q4 
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25LS299 


8-Bit Universal Shift/Storage Register 


Switching Characteristics, = 5V, T A = +25°C 


Parameter 

From 

(input) 

To 

(output) 

+25°C 

Unit 

Min 

Typ 

Max 

Test Conditions: C L = 15pF, R L = 2kfl 

tPLH 

Clock 

Qi 


19 


ns 

tPHL 


23 


*PLH 

Clock 

DYj 


18 


ns 

tpHL 


21 


tpHL 

Clear 

dy 0 -dy 7 


25 


ns 

tpHL 

Clear 

Qq or Q 7 


27 


ns 

t ZH 

Si , So 

mm 


20 


ns 

*ZL 


19 


*ZH 

Gi , G 2 



20 


ns 

*ZL 


18 


ts 

Si , Sq Set-up Prior 
to Clock 

20 

■ 

■ 

ns 

ts 

Sr , S|_ Set-up Prior 
to Clock 

20 

■ 

■ 

ns 

tpw 

Pulse Width (Clock) 

25 



ns 

^n 

Hold Time 

3 



ns 

^max 



_ 

50 


MHz 

Test Conditions: C u = 5pF, R L = 2kft 

tLZ 

Si, S 0 

Di 


22 


ns 

tHZ 


20 


*LZ 

Gi, G 2 



20 


ns 

*HZ 


16 




TRUTH TABLE 


FUNCTION 

INPUTS 

OUTPUTS 

INPUTS/OUTPUTS 

Sr 

a 

CLEAR 

CLOCK 

So 

Si 

G 1 g 2 

G o 

Q? 

DY 0 

DY! 

dy 2 

dy 3 

dy 4 

dy 5 

dy 6 

dy 7 

Clear 

X 

B 

L 

X 

(Note 1) 

D 

D 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Output 

Control 

X 

X 

X 

Kfl 



H 

L 

NC 

NC 

Z 

Z 

Z 

z 

z 

Z 

z 

Z 

X 

X 

X 

BS 



L 

H 

NC 

NC 

Z 

Z 

z 

z 

z 

Z 

z 

Z 

X 

X 

X 




H 

H 

NC 

NC 

z 

z 

z 

z 

z 

Z 

z 

z 


Hold 


X 

H 

O 

L 

L 

H 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

M 

Load (Note 2) 


X 

H 

I 

H 

H 



A 

A 

A 

B 

C 

D 

E 

F 

G 

H 

O 

Shift Right 


X 

H 


H 

L 

n 

9 

L 

dy 6 

L 

DY 0 

DYi 

dy 2 

dy 3 

dy 4 

dy 5 

dy 6 

D 

Shift Right 

H 

X 

H 


H 

L 

B 


H 

dy 6 

H 

DY 0 

DYi 

dy 2 

dy 3 

dy 4 

dy 5 

dy 6 

E 

Shift Left 

X 

L 

H 

■ : 

L 

H 


9 

DYi 

L 

DYi 

dy 2 

dy 3 

dy 4 

dy 5 

dy 6 

dy 7 

L 


Shift Left 

X 

H 

H 


L 

JL 

D 

9 

DYl 

H 

DYi 

dy 2 

dy 3 

dy 4 

dy 5 

dy 6 

dy 7 

H 


L = LOW Z = High Impedence t = Transition LOW-to-HIGH Notes: 1. Either LOW to observe outputs. 


H=HIGH X = Don't Care NC = No Change 2. In this mode DYj are inputs. 
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Master Selection Guide 




INTERFACE 

The Master Selection Guide provides sufficient informa- 
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers’ names. It 
enables you to find the products which are most appro- 
priate to fulfill your major requirements and then pro- 
vides data for many of the more important products. 


All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list- 
ings lead to the page and the line on that page where 
each device appears. 


In the Interface Section the selection parameters differ 
drastically for each category; therefore, each has its own 
format. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, pri- 
marily analog to digital and digital to analog converters, 
are hybrids; the ones listed are those packaged to be 
compatible with IC’s. 


This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. 
For more information on each companies’ suffixes, see 
the Part Number Guide. Throughout the Master Selec- 
tion Guide, each full military temperature range (-55°C 
to 125°C) device is indicated by a dagger (f) before the 
manufacturer’s name. Manufacturers’ names are nor- 
mally spelled out; however, a few are abbreviated and 
the abbreviations are explained on page 176. 


Category Page 

Analog Switches 

Switches with Drivers 307 

Switches without Drivers 31 2 

Multiplexers 314 

Drivers 316 

Analog to Digital Converters 
Binary Output 317 

Decimal Output 319 

Digital to Analog Converters 320 

Display Drivers 325 

Error Checking Circuits 328 

Keyboard Encoders 329 

Line Circuits 

Drivers 331 

Receivers 335 

Transceivers 340 

Memory and Peripheral Drivers 343 

Sense Amplifiers 347 


Serial Transmitters-Receivers 349 

Detailed Product Information 
provided by: 

American Microsystems, Inc. 351 


Datel Systems 382 

Harris Semiconductor 394 

Monolithic Memories, Inc. 460 

National Semiconductor 465 

Siliconix 528 


The manufacturers listed above are pro- 
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. 
chose not to. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches 


Function 

Switch 

Type 

ON 

Resistance 

25'C,n 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Device 

Source 


Line 

Function 

Switch 

Type 

ON 

Resistance 

25‘CJ1 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Device 

Source 

line 

Switches with Drivers 



Switches with Drivers (Cont’d) 



SPST 

CMOS 

75 

±11 

±15,5 

HI5040-2 

HI5040-5 

IH5040G 

IH5040M 

t Harris 
Harris 

Intersil 
t Intersil 

(410) 

(410) 


2xSPST 

JFET 

10 

±10 

-18,12 

(Confd.) 

IH5005 

AH0141 

AH0141C 

t Intersil 
t National 

National 

60 


JFET 

6 

-5 to 4 

±15.5 

CAG10A 

t Teledyne C 








DG141A 

fSiiconix 





-5 to 10 

±15 

CAG6 

t Teledyne C 








DG180A 

DG180B 

DG180A 

t Intersil 

Intersil 

tSiconix 





-5 to 4 


CAG10C 

t Teledyne C 












-5 to 10 

±15 

CAG6-10 

t Teledyne C 








DG180B 

Siconix 




15 

-10 to 5 


CAG10D 

t Teledyne C 





15 

±7.5 


DG151A 

t Intersil 




30 

±5 

±5,5 

CAG10 

t Teledyne C 


10 






AH0151 

AH0151C 

DG151A 

t National 

National 

fSliconix 

70 




±8 

-18,12 

IH50Q1 

Intersil 










50 

±8 

-18,12 

IH5002 

Intersil 






±8 


DG141B 

Intersil 





-10 to 4 


CAG10B 

t Teledyne C 








DG441A 

DG141B 

Intersil 

Siliconix 






-15,5 

CAG14 

t Teledyne C 
















20 




Intersil 





±10 

±15 

2110BE 

t Teledyne C 








60 

±10 


CAG30 

t Teledyne C 








DG151B 

Siliconix 




100 

±5 


2107BE 

t Teledyne C 






-6 to 10 

■18,15 

CAG24 

t Teledyne C 



PMOS 

80-300 



fn 


a 





-7.5 to 15 


DG181A 

IH181M 

t Intersil 
t Intersil 

80 



100-400 

±10 


TL610C 

Tl 


20 






AM181 

DG181A 

t National 
f Siliconix 


2xSPST 

CMOS 

30 

±11 

±15,5 

IH5048C 

IH5048M 

Intersil 
t Intersil 














±10 

-18,12 

DG133A 

IH5003 

IH5006 

AH0133 

t Intersil 




50 

±15 

±15,5 

HI5048-2 

HI5048-5 

t Harris 
Harris 

(410) 

(410) 







t Intersil 
t Intersil 
t National 






±15 

DG300A 

DG300B 

t SWcorax 
SBiconix 

(528) 

(528) 







AH0133C 

DG133A 

National 

fSiiconix 







DG300C 

DG304A 

DG304B 

DG304C 

DG381A 

Siliconix 
t Sfficortix 
Siconix 
Siconix 
tSWconix 

(528) 

(528) 

(528) 

(528) 

(530) 

(530) 

(530) 

30 




-12.5 to 10 


DG181A 

IH181M 

AMI 81 
DG181A 

t Intersil 
t Intersil 
t National 
fSiiconix 

90 






DG381B 

DG381C 

t Siconix 
t Siconix 





for D/A 
±10 

-20 

CDA2-3 

f Tetedyne C 




70 

±15 

±15 

AD7513S 

tAD 





35 

±8 

-18,12 

DG433A 

t Intersil 







AD7513T 

HI200-2 

MP7513S 

DG200A 

tAD 
t Harris 

Micro Power 
t Siliconix 

(394) 




50 

±7.5 

±15 

DG152A 

AH0152 

AH0152C 

DG152A 

t Intersil 
t National 

National 

fSiiconix 




75 

±10 

±15,5 

IH200M 

t Intersil 
















-7.5 to 15 


DG181B 

Intersil 

100 




±15 

±15,5 

HI5041-2 

HI5041-5 

IH5041C 

IH5041M 

t Harris 
Harris 

Intersil 
t Intersil 

(410) 

(410) 

40 




IH181C 

DG181B 

Intersil 

Siiconix 











±8 

-18,12 

DG133B 

DG133B 

Intersil 

Siliconix 




80 

±10 

±15,5 

IH200C 

Intersil 
















±10 

-18,15 

CAG13 

CAG42 

CAG45A 

f Teiedyne C 
f Teledyne C 
f Teledyne C 





±15 

±15 

AD7513J 

AD7513K 

H 1200-5 
MPS7513J 

AD 

AD 

Harris 

Micro Power 

(394) 
















-18,12 

IH5004 

Intersil 







MPS7513K 

Micro Power 


50 




-10 to 15 


AM281 

National 







DG200B 

DG200C 

Siliconix 

Siliconix 





-12.5 to 10 


DG181B 

IH181C 

Intersil 

Intersil 

110 


JFET 

6 

-6 to 10 

-18,15 

CAG27 

t Teledyne C 








DG181B 

SScorix 




10 

-6 to 10 

-18,15 

CAG27-10 

t Teledyne C 






-15 to 10 


AM281 

National 





-7.5 to 15 

±15,5 

DG180A 

DG180B 

DG180A 

t Intersil 





75 

-7.5 to 15 


AMI 82 

f National 







Intersil 
t Siliconix 
Siliconix 






-15 to 10 


AM281 

National 







DG180B 








TL182M 

T Tl 





+ 10 -18,12 
(Continued) 

DG141A 

t Intersil 




■ 



DG182A 

f Intersil 
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Master Selection Guide 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25t:,ft Range, V Voltage 


Device 


Source 


Line 


Function 


Switch 

Type 


ON Analog 

Resistance Signal 

25'C.fi Range, V 


Supply 


Device 


Source 


Line 


Switches with Drivers (Cont’d) 


2xSPST JFET 75 


■10 to 15 ±15,5 


(Cont’d.) 

IH182M 

DG182A 


t Intersil 
tSiliconix 


-12.5 to 10 -20,10,5 


AMI 82 


t National 


-15 to 10 -20,10,5 


DG182A 

IH182M 

DG182A 


t Intersil 
t Intersil 
tSiliconix 


80 


±8 


-18,12 


DG434A 


Intersil 


±10 


-18,12 


DG134A 

IH5007 

AH0134 

AH0134C 

DG134A 


t Intersil 
Intersil 
t National 
National 
tSiliconix 


100 


±5.5 


±15 


DG452 

DG152B 


Intersil 

Siconix 


±8 


-18,12 


DG134B 

DG134B 


Intersil 

SiKconix 


±10 


±15,5 


TL182I 

TL182C 


-10 to 15 ±15,5 


DG182B 

IH182C 

AM282 

DG182B 


Intersil 

Intersil 

National 

SHiconix 


-15 to 10 -20,10,5 


DG182B 

IH182C 

AM282 

DG182B 


Intersil 

Intersil 

National 

Sificonix 


PMOS 75-200 


-5 to 10 


±15,5 


DGM111A f Sificonix 


±10 


-20,10,5 


DGM111A tSicoix 


75-250 


-5 to 10 


±15 


DGM111B 


Sificonix 


±10 


-20,10,5 


DGM111B 


SHiconix 


100-450 ±10 


-20,10,5 


DG111 

DG112 


t Intersil 
t Intersil 


4xSPST CMOS 80 


±15 


±15 


HI201-2 f Harris (400) 


80* 


±5 


±5 


CDS4016 

CDS4016E 


tRCA 

RCA 


100 

±15 

±15 

HI201-5 

Harris (400) 




AD7510DU 

AD 




AD7510DIK 

AD 




AD75100IS 

fAD 




AD7511DU 

AD 




AD7511DIK 

AD 




AD7511DIS 

tAD 




AD7511DIT 

tAD 




MPS7510DU 

Micro Power 




MPS75100IK 

Micro Power 




MPS7510CHS 

t Micro Power 




MPS7511DU 

Micro Power 




MPS7511DIK 

micro p0W6f 




MPg?y.ii[)fg 





MPS75110fT 

♦ fyCCfO 

. 175 

±15 

±15 

DG201A 

tSiliconix 

200 

±7.5 

±7.5 

SCL4066S 

sss 


±15 

±15 

DG201B 

Sificonix 




DG201C 

Sificonix 

280 

±7.5 

±7.5 

AD7516K 

AD 




AD7516T 

tAD 




F4066BC 

Fairchild 




F4066BM 

fFairchiti 


Switches with Drivers (Cont’d) 


20 


30 


40 


(Continual) 


JFET 


JFET 


> 280 

±7.5 

±7.5 

(Cont'd.) 





MPS7516K 

Micro Power 




MPS7516T 

t Micro Power 




SIL4066B 

t Mitel 




SIL4066BE 

Mitel 




MC14066BA 

t Motorola 




MC14066BC 

Motorola 




CD4066BC 

National 




CD4066BM 

t National 




fiPD4066 

NEC America 




CD4066B 

tRCA 




CD4066BE 

RCA 




HBF4066AE 

SGS 




N4066A 

Signetics 




SCL4066B 

tsss 




SCL4066BE 

SSS 




TC4066 

Toshiba 

400 

±7.5 

±7.5 

AD7516J 

AD 




AD7516S 

tAD 




MPS7516J 

Micro Power 




MPS7516S 

t Micro Power 




SIL4016B 

t Mitel 




SIL4016BE 

Mitel 




MC14016BA 

t Motorola 




MC14016BC 

Motorola 




SCL4016B 

tsss 




SCL4016BE 

SSS 




CM4016A 

t Solitron 




CM4016AE 

Solitron 




TP4016A/UB 

tTI 




TP4316A 

tTI 




TC4016 

Toshiba 

800 

±7.5 

±7.5 

F4016C 

Fairchild 




F4016M 

t Fairchild 

850 

±7.5 

±7.5 

CD4016AC 

National 




CD4016AM 

t National 




CD4016B 

tRCA 




CD4016BE 

RCA 



1 

SCL4016A 

tsss 




SCL4Q16AE 

SSS 




CM4016A 

t Solitron 




CM4016AE 

Solitron 




CM4116A 

t Solitron 




CM4116AE 

Solitron 


Inverted control 






SCL4416A 

tsss 




SCL4416AE 

SSS 

10 

±10 

-18,2.8 

CAM604A 

t Teledyne C 

30 

±7-5 

±15,5 

AMI 93 . 

National 

50 

-10 to 5 

-15,5 

CAG49 

t Teledyne C 

60 

±10 

-18,5 

CAG49 

t Teledyne C 



±18,-7 

CAG50 

t Teiedyne C 

75 

±10 

±15,5 

AMI 94 

National 

Combinations of normally on/off 



100 

±10 

-18,15 

CAG48A 

t Teledyne C 

200 

±10 

±15,0 

LF11201 

t National 




LF11202 

t National 




LF11331 

t National 




LF11332 

t National 




LF11333 

+ Mo+j/vrvg} 

250 

±10 

±15,0 

LF12201 

National 




LF13201 

National 


(Continued) 


60 


70 


80 


90 


100 


110 


1120 


t Military Temperature Range (-55* to 1 25*C) 


* Typical Values 

Bold face indcates additional data is provided on the page noted. 
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INTERFACE-Analog Switches (Cont’d) 


ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25*C,ft Range, V 

Voltage 

Switches with Drivers (Cont’d) 



4xSPST Various Combinations of normally on/off 

JFET 250 ±10 ±15,0 (Cont'd.) 


PMOS 200-600 ±10 


5xSPST Common Output 

PMOS 100-450 ±10 


125-500 ±10 




-20,10 DG123B 
DG123B 

-20,10,5 DG 
DG 


Switch Resistance Signal Supply 

Line Function Type 25°C,ft Flange, V Voltage 


Switches with Drivers (Cont’d) 


SPDT 1 JFET 10 -12.5 to 10 -20,10,5 

15 ±7.5 ±15 


AH0015 

t National 

AH0015C 

National 

DG116 

t Intersil 

DG118 

t Intersil 

DG172A 

t Siliconix 

DG172B 

Siliconix 

DG172C 

Siliconix 

DG123 

t Intersil 

DG123A 

t Siliconix 


16xSPST 

CMOS 

60 

±9 

±9 

7507-01 

Telenetics 


SPDT 1 

CMOS 

30 

±11 

±15,5 

IH5050C 

IH5050M 

Intersil 
t Intersil 




50 

±15 

+ 15,5 

HI5050-2 

HI5050-5 

t Harris 
Harris 

(410) 

(410) 





±15 

DG301A 

t Siliconix 

(528) 


Stliconix (528) 

Siliconix (528) 

t SUiconix (528) 

Siliconix (528) 

SitCOftu (528) 

t Siliconix (530) 40 

Siconix (530) 

Sificonix (530) 


75 

±15 

±15,5 

HI5042-2 

H 15042-5 

IH5042C 

IH5042M 

f Harris (410) 

Harris (410) 

Intersil 
t Intersil 

6 

-5 to 10 

±15 

CAG7 

t Teledyne C 

10 

-5 to 10 

±15 

CAG7-10 

t Teledyne C 


-7.5 to 1 5 

±15,5 

DG186A 

t Intersil 



DG161A 

AH0161 

AH0161C 

DG161A 



±8 

-18,12 

DG146B 

DG446A 

DG146B 

Intersil 

Intersil 

Siliconix 

20 

±5.5 

±15 

DG461A 

DG161B 

Intersil 

Siliconix 

30 

-7.5 to 15 

±15,5 

DG187A 

t Intersil 


±10 -18,12 


-12.5 to 10 -20,10,5 


DG144A 

AH0144 

AH0144C 

DG144A 


AH0162 

AH0162C 

DG162A 


t National 
National 
t Saiconix 


ui 

o 

< 

U. 

ff 

Ul 

I- 

z 





DG187A 

t Siliconix 

35 

±8 

±8,12 

DG444A 

Intersil 

50 

±7.5 

±15 

DG162A 

t Intersil 


-7.5 to 15 ±15,5 

DG187B Intersil 

IH187C Intersil 

DG187B Siliconix 

±8 -18,12 

DG144B Intersil 

DG144B Siliconix 

±15 

2126BG f Teledyne C 

-10 to 15 ±15,5 

AM287 National 

-12.5 to 10 -20,10,5 

DG187B Intersil 

IH187C Intersil 

DG187B Siliconix 

-15 to 10 -20,10,5 

AM287 National 

75 -7.5 to 15 ±15,5 

AMI 88 t National 

±10 ±15,5 

TL188M t Tl 

-10 to 15 ±15,5 

DG188A t Intersil 

IH188M t Intersil 

DG188A t Siliconix 

-12.5 to 10 -20,10,5 

AMI 88 t National 

-15 to 10 ‘ -20,10,5 

DG188A t Intersil 

IH188M t Intersil 

DG188A t Siliconix 

80 ±8 -18,12 

DG443A Intersil 

±10 -18,12 

DG143 t Intersil 


-18,12 DG146A 
AH0146 


-12.5 to 10 -20,10,5 DG186A 

DG186B 

(Continued) 


(Continued) 


DT l means four terminals with a pair of normally open and normally closed contacts. 
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1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25°C,ft Range, V Voltage Device 


Switches with Drivers (Cont’d) 


SPOT JFET 50 


SPOT 1 PMOS 75-200 -5 to 15 

±10 


75-250 -5 to 15 

±10 


100-400 ±10 


200-600 ±10 


SPOT PMOS 100-400 ±10 


2xSPDF CMOS 30 +11 


2xSPDT CMOS 100 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


ON Analog 

Switch Resistance Signal 
Line Function Type 25'C,fi Range, V 


Switches with Drivers (Cont’d) 


2xSPDT CMOS 100 +15 +15 


AM288 

National 


DG188B 

Siliconix 


AH2114C 

National 


CDA23 

t Teledyne C 


CDA18 

t Teledyne C 


CDA4A 

t Teledyne C 


CD A 1-3 

t Teledyne C 


CDA23 

t Teledyne C 


CDA6 

t Teledyne C 


DG175A 

t Siliconix 


DG175A 

t Siliconix 


DG175B 

Siliconix 


DG175B 

Siliconix 


TL604I 

Tl 


TL604M 

t Tl 


TL604C 

Tl 


SI3002A 

t Siliconix 


SI3002B 

Siliconix 


TL601I 

Tl 


TL601M 

t Tl 


TL607I 

Tl 


TL607M 

til 



Tl 



Tl 


SH3002C 

Fairchild 


SH3002M 

t Fairchild 


IH5051C 

Intersil 


IH5051M 

t Intersil 


HI5051-2 

t Harris 

(410) 

HI5051-5 

Harris 

(410) 

DG303A 

fSftconix 

(528) 

DG303B 

Siliconix 

(528) 

DG303C 

Siliconix 

(528) 

DG307A 

t Siliconix 

(528) 

DG3075 

Siiiconix 

(528) 


PNP 10 


2xSPDP DMOS t>0 


] 


I 


3xSPDT CMOS 280 


Siliconix (530) 50 

SWconix (530) 


HI5043-2 

t Harris 

(410) 

HI5043-5 

Harris 

(410) 

IH5043C 

Intersil 


IH5043M 

t Intersil 


AD7512DIJ 

AD 


AD7512DIK 

AD 


AD7512CHS 

fAD 



±15,5 SD5600 


± 


(Cont’d.) 

AD7512DIT fAD 
MPS7512DJJ Miao Power 

MPS7512DIK Miao Power 

MPS7512DIS t Miao Power 


CDA29A f Teledyne C 


SD5600 Signetics 


\ m 

I ITS 


89A f 

89B 

DG189A t Silicontx 

DG189B Siliconix 


Mi 


AM191 

t National 

DG191A 

t Intersil 

IH191M 

t Intersil 

DG191A 

t Siliconix 


F4053BC 

F4053BM 

3IL4053B 

Cii uiACOOC 
wncnvvKAUL. 

MC14053BA 

MC14053BC 

CD4053C 

CD4053M 

)xP04053 

CD4053B 

CD4053BE 

SCL4053A 

SCL4053AE 

CM4053A 


(Continued) 


* Typical Values 

Bold face indicates additional data Is provided on the page noted. 


Fairchild 
f Fairchad 
t Mitel 

IVIIIOI 

t Motorola 
Motorola 
National 
t National 
NEC America 
tRCA 
RCA 
tSSS 
SSS 

t Soiitron 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Switch 
Function Type 

ON 

Resistance 

25'C,n 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Switches with Drivers (Cont’d) 

3xSPDT CMOS 

280 

±7.5 

±7.5 

PMOS 

200-800 

±10 

-20,10,5 


250-850 

±10 

-20,10,5 

4xSPDT for D/A 
CMOS 

100 

0.1 

8 

4xSPDT JFET 

35 

±10 

-15,5 

NMOS 



8 

NPN 


-10 to -3 

±15 



— 

— 

PNP 

7 

0 to -10 

-15 


10 

0 to -10 

-15 

8xSPDT CMOS 

60 

±9 

±9 

IOxSPDT for D/A 
NMOS 

- 

- 

8 

DPST CMOS 

75 

±15 

±15,5 

2xDPST CMOS 

30 

±11 

±15,5 


50 

±15 

±15,5 




±15 


75 

±15 

±15,5 

2xDPST Three Control Input 
CMOS 200 

±15 

±15,5 

2xDPST JFET 

10 

-7.5 to 15 

±15,5 



±10 

-18,12 



(Continued) 


(Cont'd.) 

CM4053AE 

TP4053A/B 

TC4053 


AD7519J 

MPS7519J 


HCS310 


ULN-2140 

ULN-2141 

ULN-2142 

ULS-2140 

ULS-2141 

ULS-2142 


CDA11-S12 


CDA11 


7507-02 


ON Analog 

Switch Resistance Signal Supply 

Line Function Type 25“C,fi Range, V Voltage 

Switches with Drivers (Cont’d) 

2xDPST JFET 10 +10 -18,12 


-12.5 to 10 -20,10,5 


AD 

Micro Power 



Sprague 
Sprague 
Sprague 
t Sprague 
t Sprague 
t Sprague 


tAD 

AD 



(410) 30 

(410) 



(528) 

(528) 

(528) 40 



tHan-is (406) 

Harris (406) 


DG183A 

f Intersil 

DG183B 

Intersil 

DG183A 

fSiliconix 

DG183B 

SMiconix 

DG140A 

f Intersil 

AH0140 

f National 

AH0140C 

National 


DG153A 

AH0153 

AH0153C 

DG153A 


30 -7.5 to 15 ±15,5 


±10 -18,12 


-12.5 to 10 -20,10,5 


DG129A 

AH0129 

AH0129C 

DG129A 


AH0154 

AH0154C 

DG154A 


t Intersil 
t National 
National 
t SHiconix 


t Intersil 
t Intersil 
t National 
fSiliconix 

t Intersil 
t National 
National 
fSiliconix 


-7.5 to 15 

±15,5 

DG184B 

IH184C 

DG184B 

Intersil 

Intersil 

Siiconix 

±8 

-18,12 

DG129B 

Siiconix 

-10 to 15 

±15,5 

AM284 

National 

-12.5 to 15 

-20,10,5 

DG184B 

Intersil 



IH184C 

Intersil 



DG184B 

Siliconix 

-15 to 10 

-20,10,5 

AM284 

National 


±10 -18,15 

-7.5 to 15 ±15,5 

-10 to 15 ±15,5 

-12.5 to 10 -20,10,5 

-15 to 10 -20,10,5 

±8 -18,12 

±10 -18,12 


±5.5 . ±15 


CS4R101A 
AMI 85 


DG126A 

AH0126 

AH0126C 

DG126A 


f Teledyne C 
t National 

f Intersil 
t Intersil 
fSiliconix 

f National 


f Intersil 
f National 
National 
fSiliconix 

Intersil 

Intersil 

Siiconix 


HI 

o 

< 

U- 

0E 

IU 

I- 

z 





DG184A 

f Siiconix 

35 

±8 

-18,12 

DG429A 

Intersil 

50 

±7.5 

±15 

DG154A 

f Intersil 


(Continued) 


DT 1 means four terminals with a pair of normally open and normally closed contacts. 
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1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25*C,a Range, V Voltage Device 


Switches with Drivers (Cont’d) 

2xDPST JFET 100 (Cont’d.) 


Ill 

o 

< 

u. 

a 

ui 

h 


(Cont’d.) 

±8 

-18,12 

DG126B 

Siliconix 

-10 to 15 

±15,5 

DG185B 

Intersil 



IH185C 

Intersil 



AM285 

National 



DG185B ' 

Siliconix 

-15 to 10 

ortin c 

C.V/, t v,w. 

n rn ocd 

I UVU 

Intersil 



IH185C 

Intersil 



AM285 

National 



DG185B 

Siliconix 


125 ±10 

150 ±10 

2xDPST Common Output 

PMOS 100-450 ±10 

125-500 ±10 

200-600 ±10 

3xDPST Common Output 

PMOS 100-450 ±10 

| DPDT 1 CMOS 50 ±15 

i 

75 ±15 


JFET 10 ±10 -18,12 

15 ±7.5 ±15 

±8 -18,12 

_ 20 ±56 ±15 

30 ±10 -18,12 

35 ±8 -18,12 


DGM122A 

DGM122B 


t Intersil 
t National 
National 
t Siliconix 

t Intersil 
t National 
National 
t Siliconix 


ON Analog 

Switch Resistance Signal Supply 

Line Function Type 25‘C,ft Range, V Voltage 


Switches with Drivers (Cont’d) 

DPDT 1 JFET 100 (Cont’d.) 

±10 -18,12 

2xDPDT PMOS - ±7 -5,-21 

DPDT PMOS 150450 ±10 -20,10; 

150-500 ±10 -20,10; 



nnw ih 

AH0014C 


4PST CMOS 50 


200-275 ±10 

50 ±15 


8PST with shift register 


Switches without Drivers 

SPST JFET 30 ±10 


2xSPST JFET 100 


50 

±7.5 

±15 

DG164A 

AH0164 

AH0164C 

DG164A 

t Intersil | 

t National ] 

National j 

t SHiconix j 


+8 

-18,12 

DG139B 

Siliconix 

80 

±8 

-18,12 

DG442A 

Intersil 


flO 

-18,12 

DG142A 

t Intersil 




AH0142 

t National 




AH0142C 

National 




DG142A 

t Siliconix 

100 

±5.5 

±15 

DG164B 

Intersil 




DG464A 

Intersil 




DG164B 

Siliconix 


(Continued) 




I 2xSPST Common Output 
i JFET 100 


1 3xSPST JFET 100 


0 to (Drive4) 

± 0.2 

0 to (Drive4) 

±0.2 

0 to (Drive-4) 

± 0.2 

0 to (Drive4) 
± 0.2 

0 to (Drive4) 

±0.2 


IH5019C 

iH5019M 

IH5035C 

IH5035M 


Siliconix 
Siemens 
t Siliconix 
Siliconix 


t Harris (410) 

Harris (410) 

t Hants (410) 70 

Harris (410) 

Intersil 
t Intersil 


DMOS 

100 

7 

12 

SD5350 

Signetics 

4PDT for D/A 

PNP 

10 

, ±io 

±15,5 

CDA28A 

t Tetedyne C 

2x4PDT‘ CMOS 

60 

±9 

±9 

7509-01 

Telenetics 


30 

±10 

AMI 000 

t National 

50 

±15 

AM10O1 

t National 

100 

±0.2 

IH5021C 

Intersil 



1H5021M 

t Intersil 



1H5023C 

Intersil 



IH5023M 

t Intersil 


0 to (Drive4) 

IH5037C 

Intersil 



IH5037M 

t Intersil 


±10 

AM 1002 

t National 

150 

±0.2 

IH5022C 

Intersil 



IH5022M 

t Intersil 



IH5024C 

Intersil 



IH5024M 

t Intersil 





t Military Temperature Range (-55* to 1 25*C) 


* Typical Values 

i additional data is provided on trie page noted. 
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INTERFACE-Analog Switches (Cont’d) 


ON 

Switch Resistance 
Function Type 25‘C,fl 


Switches without Drivers (Cont’d) 


3xSPST JFET 100 (Cont’d.) 

0 to (Drive-4) 


3xSPST Common Output 
JFET 100 
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INTERFACE 


1C MASTER 


INTERFACE-Analog Switches (Cont’d) 



ON 

Switch Resistance 
Function Type 25’C,fl 



Switches without Drivers (Cont’d) 

6xSPST Common Output 

PMOS - ( 


8xSPST Two Outputs 
PMOS - 

IOxSPST 

PMOS - 

IOxSPST Three Outputs 
NMOS - 


2xDPST Common Output 
PMOS - 


3xDPST Common Output 
PMOS - 


Multiplexers 

4 channel. See Switches 4xSPST 
4 channel differential 

CMOS 270 ±7.5 


280 4-7.5 


300 ±15 ±15 


(Continued) 


t Military Temperature Range (-55* to 125"C) 


CRC9509 

Rockwell 

MEM855 

G! 

MEM856 

Gl 

G115 

Intersil 

G115A 

t Intersil 

G118A 

t Intersil 

G118B 

iniersll 

AM2009 

t National 

AM2009C 

National 

MM5504 

t National 

MM4504 

National 

G115A 

t Stliconix 

G115B 

Siliconix 

G118A 

t Siliconix 

G118B 

Siconix 

MEM857 

Gl 

CRC9510 

Rockwell 

NMX5010 

SMC 

MEM853 

Gl 

G122A 

t Siconix 

G122B 

Siliconix 

MM450 

t Intersil 

MM550 

Intersil 

MM450 

t National 

MM550 

National 

G119C 

Intersil 

G119M 

t Intersil 

G119A 

t Siliconix 

G119B 

Siliconix 


MC14529BA 

f Motorola 

MC14523BC 

Motorola 

CD4529BC 

National 

CD4529BM 

t National 

F4052BC 


F4052BM 

f Fairchild 

SIL4052B 

t Mitel 

SIL4052BE 

Mitel 

MC14052BA 

t Motorola 

MC14052BC 

Motorola 

CD4052BC 

National 

CD4052BM 

t National 

pPD4052 

NEC America 

CD4052B 

tRCA 

CD4052BE 

RCA 

SCL4052B 

tsss 

SCL4052BE 

SSS 

CM4052B 

t Solitron 

CM4052BE 

Solitron 

TP4052A/B 

n 

TC4052 

Toshiba 

AD7502J 

AD 

AD7502K 

AD 

AD7502S 

tAD 

MPS7502J 

Micro Power 


ON Analog 

Switch Resistance Signal 
Line Function Type 25 , C,ft Range, V 


Multiplexers (Cont’d) 



4 channel differential 

CMOS 300 


Micro Power 
t Micro Power 

t Harris (436) 

Harris (436) 

+ Silimniv 


±15 ±15 


±15 ±15 


±15 ±15 

±15 ±15 

±15 ±15 

-15 to 11.5 ±15 


-15 to 12 ±15 


370 -15 to 12 ±15 

4 channel Sequential Commutator 

PMOS 200-600 ±10 -24,12 


JFET 60 ±10 -18,2.8 | CAM601A t Teledyne C 


1800 
JFET 260 


(Cont’d.) 

MPS7502K 

MPS7502S 


DG509B 

DG509C 

MPC-4D 

HI509A-2 

MXD-409 

MXD-409M 

HI509A-5 

MUX-24A 

MUX-24E 


t National 
National 
National 


MUX-24B 

MUX-24F 


CMOS 150 ±8 ±8 

270 ±7.5 ±7.5 


±7.5 ±7.5 


±15 ±15 


MC14529BA 
MC14529BC . 
CD4529BC 
CD4529BM 

F4051BC 

F4051BM 

SIL4051B 

SIL4051BE 

MC14051BA 

MCI 4051 BC 

CD4051BC 

CD4051BM 

pPD4051 

CD4051B 

CD4051BE 

SCL4051B 

SCL4051BE 

CM4051A 

CM4051AE 

TP4051A/8 

TC4051 

AD7501J 

AD7501K 

AD7501S 

AD7503J 

AD7503K 

AD7503S 

MPS7501J 

MPS7501K 

MPS7501S 


t Motorola 
Motorola 
National 
t National 

Fairchild 
t Fairchild 
t Mitel 
Mitel 

t Motorola 
Motorola 
National 
t National 
NEC America 
tRCA 
RCA 
tSSS 
SSS 

t Solitron 
Solitron 
Tl 

Toshiba 

AD 

AD 

tAD 

AD 

AD 

tAD 

Micro Power 
Micro Power 
t Micro Power 


(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


1C MASTER 1978 










MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Switch 

Function Type 

ON 

Ftesistance 

25*0.0 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Multiplexers (Cont’d) 

8 channel 

CMOS 

300 

±15 

±15 


400 

±15 

±15,5 




±15 


450 

±15 

±15 


1300 

±15 

±15 


1500 

±15 

±15 



ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25'C,fl Range, V 

Voltage 

Multiplexers (Cont’d) 


(Cont'd.) 

MPS7503J 

MPS7503K 

MPS7503S 


MN4708 

MX-808 

MX-808M 

HI508A-2 

MUX202 

MUX203M 


Miao Power 
Miao Power 
t Micro Power 

t Harris (436) 

Harris (436) 

t Siliconix 


Analogic 
Datel 
t Datel 

t Harris (430) 

Hybrid Sys. 
t Hybrid Sys. 


1800 

±15 

±15 

HI508A-5 

Harris 

(430) 

260 

-15 to 11.5 

±15 

MUX-08A 

fPMI 

(958) 




MUX-08E 

PMI 

(958) 




MUX-88A 

t PMI 

(962) 




MUX-88E 

PMI 

(962) 


300 +10 ±15,5 


350* -15 to 12 ±15 


370 -15 to 12 ±25 


PMOS 150-250 ±5 -20,5 


150-400 ±5 -20,5 

150-800 ±10 -20,10 

200-600 ±5 -15,5 

200-800 ±5 -15,5 

250-400 ±5 -15,5 

450 -15 -20 


8 channel with shift register 

DMOS 120 0-7 12 


8 channel, BCD input, latch 

PMOS - 60 0-70 


(958) 

(958) 30 
(962) 

(962) 


8 channel (DPST) with ring counter 

PMOS 500,6800 ±5, ±4 


8 channel differential with storage, counter 
PMOS 750 +5 


CMOS 60 
270 


Signetics 


LSI Comp 


8 channel differential 
CMOS 60 


±9 ±9 


270 +15 


280 ±7.5 ±7.5 


MVD-807 

MVD-807M 

CD4097B 

CD4097BE 


400 ±15 


±15 

(Continued) 



±15 ±15 


(Continued) 


(Cont’d.) 



HI507-2 

t Harris 

(418) 

HI507-5 

Harris 

(418) 

IH5070M 

t Intersil 


MPS7507S 

f Miao Power 


MPS7507T 

t Miao Power 


DG507A 

t Siliconix 


AD7507J 

AD 


AD7507K 

AD 


IH5070C 

Intersil 


MPS7507J 

Miao Power 


MPS7507K 

Miao Power 


DG507B 

Siliconix 


DG507C 

Siconix 


MPC-8D 

Burr-Brown 


MXD-807 

Datel 


MXD-807M 

t Datel 


HI507A-2 

t Harris 

(«4) 

MN4708D 

Analogic 


HI507A-5 

Harris 

(424) 

4551 

Teledyne P 


MUX-28A 

t PMI 

(961) 

MUX-28E 

PMI 

(961) 

LF11507 

National 


MUX-28B 

t PMI 

(961) 

MUX-28F 

PMI 

(961) 

CRC2002 

Rockwell 


AY5-1016 

Gl 


AY6-4016 

tGI 


7508-01 

Telenetics 


MV-1606 

Datel 


MV-1606M 

t Datel 


F4067BC 

Fairchild 


F4067BM 

Fairchild 


CD4067B 

tRCA 


CD4067BE 

RCA 


AD7506S 

tAD 


AD7506T 

tAD 


HI506-2 

t Harris 

(418) 

HI506-5 

Harris 

(418) 

IH5060M 

t Intersil 


MPS7506S 

t Miao Power 


MPS7506T 

t Miao Power 


DG506A 

t Siliconix 


AD7506J 

AD 


AD7506K 

AD 


IH5060C 

Intersil 


MPS7506J 

Mao Power 


MPS7506K 

Miao Power 


DG506B 

Siliconix 


DG506C 

Siconix 


MPC-16S 

Burr-Brown 

' 

MX- 1606 

Datel 


MX-1606M 

t Datel 


HI506A-2 

t Harris 

(424) 

MUX204 

Hybrid Sys. 




DT 1 means four terminals with a pair of normally open and normally closed contacts. 
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INTERFACE 


iC M AS l fcH 


INTERFACE-Analog Switches (Cont’d) 



ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25'C,n Range, V 

Voltage 

Multiplexers (Cont’d) 



2 ± 


50 -15 to 11.5 ±15 


16 channel with storage counter 
PMOS 750 

±5 

-12,5 

18 channel with address latch 
NMOS 600 

0to6 

12 

32 channel with memory 

CMOS 50 

±9 

±9 

4x4 channel 

CMOS 60 

±9 

±9 

Crosspoint Switches 




Drivers 


High Current Switch Driver (to drive power transistor 
switches) 



4 channel tor DMOS 


4 channel with Decoder 


t Military Temperature Range (-55* to 125*0) 



•Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog to Digital Converters 


Conversion 

Time 

Bits-Code fis 

Linearity 

Error 

±%FS 

Supply 

Voltage 

Device 

Source 

line 

Binary Output (Cont’d) 



8 Bit Complementary Offset Binary 





(Cont'd.) 






100 

02 

12,5-12 

MN5065 

Micro Net 





MN5065H 

t Micro Net 


8 Bit Offset Binary 






2.5 

0.2 

±15,5 

MN5131 

Micro Net 





MN5131H 

t Micro Net 





MN5132 

Micro Net 





MN5132H 

t Micro Net 




±12,5 

MN5141 

Micro Net 

70 




MN5141H 

t Micro Net 





MN5142 

Micro Net 





MN5142H 

t Micro Net 


6 

0.2 

±15,5 

MN5121 

Micro Net 





MN5121H 

t Micro Net 





MN5122 

Micro Net 





MN5122H 

t Micro Net 


100 



MN5060 






MN5060H 



8 Bit Binary/Offset Binary 





80 

1 

02 

±15,5 

ADH-8512-8 

DDC 



0.4 

±15,5 

ADH-8512-7 

DDC 


8 Bit Binary/Offset Binary /Two's Complement 




10* 

0.2 

±15,5 

ADC541-8 

Hybrid Sys. 





ADC541B-8 

t Hybrid Sys. 


8 Bit Complementary Binary/Comp. Offset Binary/Comp. 




Two’s Complement 






0.9 

0.2 ' 

±155 

MN5101 

Micro Net 





MN5101H 

t Micro Net 


2.8 

0.2 

±15,5 

ADC82A 

Burr-Brown 

90 

8 Bit Binary /Complementary Offset Binary 





2.5 

0.2 

±15,5 

MN5150 

Micro Net 


8 Bit Binary, Integrating 






2000 

02 

5 

NE5030 

Signetics 


8 Bit Binary, Microcomputer Input System 








MP20 

Burr-Brown 





MP21 

Burr-Brown 


8 Bit Binary/Offset Binary with Counter, D/A A/D 




500 

02 

5 

ADC-MC8BC 

Datel 





ADC-MC8BM 

t Datel 

100 




ZN425 

Ferranti 


8 Bit Binary, with 8 channel analog multiplexer 




- 

02 

5 

MM74C949 

National 


8 Bit Binary, with 8 channel analog multiplexer, sample 




and hold 






— 

0.2 

5 

MM74C950 

National 


8 Bit Binary, with 16 channel analog multiplexer 




114 

02 

5 

ADC0186 

National 





MM74C948 

National 



0.4 

5 

ADC0817 

National 

110 

8 Bit Complementary Offset Binary, with 8 channel analog 




multiplexer, sample and hold 






7 

0.2 

±15,5 

MN7120 

Micro Net 





MN7120H 

f Micro Net 


10-Bit Binary 16* 

0.2 

15,5-15 

AD7570J 

AD 





MPS7570J 

Micro Power 


20* 

0.05 

15,5-15 

AD7570L 

AD 





MPS7570L 

Micro Power 



(Continued) 





Bits-Code 


Conversion Unearity 

Time Error 

fis ±%FS 


Supply 

Voltage 


Device 


Line 


Binary Output 


In this section devices with multiple codes follow those 
with single codes rather than repeating under each 
heading. Also devices are listed by the number of output 
bits even though their linearity corresponds to lower 
accuracy. Therefore when looking for devices to fill 
particular requirements, it is necessary to review ail 
possibilities. 

3 Bit Expandable 8 Line/Binary/ Offset Binary 

16/20 ns 0.1 ±5 


ADC-HU3B Datel 


8-Bit Binary 


0.4 


0.2 


±5 


TDC1001J 


TRW 


0.2 


±5 


TDC1002J 


TRW 


2.5 


0.2 


±12,5 


MN5143 Micro Net 

MN5143H t Micro Net 

MN5133 Micro Net 

MN5133H t Micro Net 


Multiplex input for Microprocessors 

5 0.2 ±15,5 


MP20 

MP21 


Burr-Brown 

Burr-Brown 


02 


±15,5 


MN5123 

MN5123H 


Micro Net 
t Micro Net 


0.2 


±15,5 


MN502 

MN502H 

MN510 

MN510H 


Micro Net 
t Micro Net 
Micro Net 
Micro Net 


±12,5 


MN508 

MN508H 


Micro Net 
t Micro Net 


40 


0.2 


-12,5 


MM4357 

MM5357 

ME5034 


t National 
National 
Signetics 


50 


0.4 


•12,5 


ADC0800C National 


80 


0.4 


-12,5 


ADC0800 t National 


100 


0.2 


MN5061 

MN5061H 


Micro Net 
t Micro Net 


Integrating 
1800 0.2 


±5 


ADC-EK8B 

ADC586-8 

8700 

8703 


Datel 
Hybrid Sys. 
Teledyne S 
Teledyne S 


8 Bit Complementary Binary 

1.5 0.2 


±15,5 


MN5100 

MN5100H 


Micro Net 
t Micro Net 


2.5 


0.2 


±12,5 


MN5140 

MN5140H 

MN5130 

MN5130H 


Micro Net 
t Micro Net 
Micro Net 
t Micro Net 


0.2 


±15,5 


MN5120 

MN5120H 


Micro Net 
t Mcro Net 


0.2 


f 15,5 


MN504 

MN504H 


Micro Net 
t Micro Net 


100 


02 


12,5-12 


MN5066 

MN5066H 


Micro Net 
t Micro Net 


8 Bit Complementary Offset Binary 
12 0.2 


±15,5 


±12,5 

(Continued) 


MN503 

Micro Net 

MN503H 

t Micro Net 

MN507 

Micro Net 

MN507H 

t Micro Net 

MN511 

Micro Net 

MN511H 

t Micro Net 

MN509 

Micro Net 

MN509H 

t Micro Net 


40 


50 




t Military Temperature Range (-55’ to 125’C) 


Typical Values 
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INTERFACE-Anatog to Digital Converters (Cont’d) 



Conversion Linearity 


Tine Error 

Supply 

Bte-Code s ±%FS 

Voltage 

Binary Output (Cont’d) 


Ul 

o 

< 

IL 

DC 

IU 

K- 

Z 


10-Bit Binary (Cont’d.) 


Integrating 

6000 0.05 

±5 

f A Oit CUnani/TiuA'e AAmMlMMAnf 

<w uh urku jr rnwi winpTOtnom \awik»um 

200ms 0.2 

-12,5 



10 Bit Complementary Binary/Comp. Offset 
Binary/Comp. Two’s Complement 

6 0.05 ±15,5 


18 0.05 ±15,5 




ADC-EKlOe Date! 

ADC586-10 Hybrid Sys. 


AY5-5053 Gi 

AY5-5054 Gi 


ADC84-10 

ADC85-10 

ADC85C-10 


ADC80A-10 

ADC80A-10 



MN5210 

MN5210H 

MN5213 

MN5213H 


MN5200 

MN5200H 

MN5203 

MN5203H 


ADC1210 

ADC1210C 


ADC1211 

ADC1211C 


MN5250 

MN5250H 


ADC-EK12B 

ADC586-12 

8702 

8705 


McroNet 
t Micro Net 
Micro Net 
tMfcroNet 


AD 

AD 

tAD 


t National 
National 


12 Bit Binary/Offset Binary/Two's Complement 

2 0.012 ±15 



12 Bit Binary/Offset Binary with 8 channel analog 

1 multiplexer, sample and hoid 

i 

8 A* A <W A 

j 9 V.UIC 

±15,5 ] 

j 12 Bit Binary/Offset Binary with 16 channel analog j 

multiplexer, sample and hold 


9* 0.012 

±15,5 

12 Bit Complementary Binary 


13 0.0125 

±15,5 

ca o 0125 




Conversion Linearity 

Time Error 

fis 


Une| Bits-Code jxs ±%FS 


Binary Output (Cont’d) 


12 Bit Complementary Binary 

175 0.0125 


12 Bit Complementary Offset Binary 

13 0.0125 


50 0.01 


12 Bit Complementary Binary /Comp. Offset Binary with 
sample and hold 


12 Bit Complementary Binary/Comp. Offset 
Binary/Comp. Two’s Complement 

8 0.0125 ±15,5 


10 0.012 ±15,5 


LF13300 

National 

MM5863 

National 

ADC-HF12B 

Date! (384) 

ADH-8516-12 

DOC 

ADH-8516-11 

DDC 


12 Bit plus sign, Ramp 

36 ms 0.0125 -15.5 

j 13 Bit Two's Complement, Multiple Integration, 5 and 8 
Bit Serial Cutout 


175 0.0125 ±12,5-12 

(Continued) 


t Mitary Temperature Range (—55* to 125*C) 


MN5216 Micro Net 
MN5216H t Micro Net 


MN5206 l&cro Net 
MN5206H f Micro Net 


MN5253 Micro Net 


* Typical Values 

BoM face Indcates adrfitionai data is provided on the page noted. 





(Cont'd.) 

MN5253H 

t Micro Net 


MN5211 

Micro Net 


MN5211H 

t Micro Net 


MN521 2 

Micro Met 


MN5212H 

t Micro Net 


MN5214 

Micro Net 


MN5214H 

t Micro Net 


MN5215 

Micro Net 


MN5215H 

f Micro Net 


MN5201 

Micro Net 


MN5201H 

t Micro Net 


MN5202 

Micro Net 


MN5202H 

t Micro Net 


MN5204 

Micro Net 


MN5204H 

t Micro Net 


MN5205 

Micro Net 


MN5205H 

t Micro Net 


MN5251 

Micro Net 


MN5251H 

t Micro Net 


MN5252 

Micro Net 


MN5252H 

t Micro Net 


873-15 

t Beckman 


873-88 

Beckman 


873-78 

Beckman 


ADC-HS12B 

Date! 

(385) 

ADC-HZ12B 

Date! 

(387) 

ADC-HZ12BMM 

Date! 

(387) 

ADC85-12 

Burr-Brown 


ADC85C-12 

Burr-Brown 


ADC84-12 

Burr-Brown 


ADC-HX12B 

Datel 

(386) 

ADC-HX12BMII 

Datel 

(386) 

ADC80A-12 

Burr-Brown 


ADC80A-12 

Micro Net 


ADC581-12 

Hybrid Sys. 




AD75508 

AD 

MPS7550B 

Micro Power 


14 Bit Binary, Serial/Parallel Output 


250 0.003 

±15,5 

16 Bit Binary, Dual Slope, 2 devices 


250ms — 

±15,5 

16 Bit Various Codes, Building Block 


— — 

±15,5 
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MASTER SELECTION GUIDE 


INTERFACE-Analog to Digital Converters (Cont’d) 


Digits 


Decimal Output 


Bargraph (Analog Output) 


2% Digits, v to f Converter 


3 Digits, integrating 


3 Digits, Dual Slope, Building Block, for microprocessor 
systems, e.g. TMS1000 


3 1/3 Digits, Dual Slope 


3% Digits, Dual Slope 


Source Line 




Decimal Output (Cont’d) 


4% Digits, Dual Slope, 2 device sets 


3 Vz Digits, 2 device sets 


3% Digits, Integrating 


3% Digits, Dual Slope 


3% 4% Digits, Ramp Type, 2 device sets 


4 Vi Digits, Dual Slope, 2 device sets 

(Continued) 


t Military Temperature Range (-55” to 125°C) 



LF12300 

National 


LF13300 

National 


ADB4500 

National 


ADB4510 

National 


LD120 

Siliconix 

(537) 

LD121 

Sffconix 

(539) 


III 

o 

< 

u. 

cc 

u 

i- 

z 


* Typical Values 
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INTERFACE 


INTERFACE-Digital to Analog Converters 




Setting T»ne 

Linearity 






Setting Time 

Linearity 






( ± VtrLS8) 

Error 

Supply 





(i%LSB) 

Error 

Supply 




Bits-Code 

US 

%FPS 

Voltage 

Device 

Source 

Line 

Bits-Code 

US 

%FPS 

Voltage 

Device 

Source 

Line 


D/A Converters 

In this section devices with multiple codes follow those 
with single codes rather than repeating under each 
heading. Also devices are listed by the number of input 
bits even if their linearity corresponds to less accuracy. 
Therefore when looking for devices to fill particular 
requirements, it is necessary to review all possibilities. 


D/A Converters (Cont’d) 

8 Bit Binary, Multiplying 

0.3* 0.2 


25* 

0.1 

-5 

DAC-HU4B 

DAC-HU4BMM 

Datel 
t Datel 


Itiptying 

0.25* 

0.78 

-(5-1 5), 5 

i 

SSS1408A-6 

AMD 





SSS1408A-6 

PMI 

(919) 

0.3* 

0.78 

-(5-1 5), 5 

1408-6 

AMD 



6 Bit Complementary Binary/Complementary Offset 
Binary, Multiplying 

0.3 0.78 -(5-15), 5 

6 Bit Complementary Binary/Complementary Offset 
Binary 

3 0.4 ±(12-18) 



0.78 

±(12-18) 

23* 

0.78 

±15,5 

Itiptying 



0.25* 

0.39 

-(5-15), 5 

0.3* 

0.39 

-(5-1 5), 5 


8 Bit BCD (2 BCD Digits) 
0.135 


8 Bit Binary, Multiplying 
0.25* 


0.3* 0.2 -(12-15),! 


(Continued) 


t Military Temperature Range (-55* to 125*C) 


(iA0802CC Fairchild 

MC1408A-6 Motorola 
DAC0806LC National 

LM1 408-6 National 

MC1408-6 Signacs 


MCI 406 Motorola 
MCI 506 t Motorola 


DAC-01 fPMI 

DAC-01B fPMI 

DAC-01 C PMI 

DAC-01 F t PMI 

DAC-01 H PMI 

fiPC603 NECAmeric 

DAC-01 D PMI 

MN301 Micro Net 

MN301H t Micro Net 

SSS1408A-7 AMD 

SSS1408A-7 PMI 

1408-7 AMD 

jiA0802SC Fairchild 

MCI 408-7 Motorola 

DAC0807LC National 

LM1 408-7 National 

MCI 408-7 Signetics 

DAC-20A fPMI 

nAA.W tMJI 

wnw*4Vb r mi 


MN3010 Micro Net 
MN3010H t Micro Net 


tPMI 

(909) 

fPMI 

(909) 

PMI 

(909) 

t PMI 

(909) 

PMI 

(909) 

NEC America 

PMI 

(909) 

Micro Net 


8 Bit Offset Binary 
23 


8 Bit Binary with latches 
2 * 


8 Bit Binary with counter 
2 . 0 * 

8 Bit Complementary Binary 


-(5-1 5), 5 

SSS1408A-8 

SSS15Q6-8 

SSS1408A-8 

SSS150BA-8 

AMD 

tAMD 

PMI 

fPMI 

-(12-15), 5 

AD559K 

AD 


AD559S 

tAD 

-(5-1 5), 5 

1408-8 

AMD 


1508-8 

tAMD 


DAC4C8BC 

Datel 


DAC-IC8BM 

t Datel 


.Mjunpfc 

FsifCimd 


HA0802AM 

t Fairchid 


(919) ! ! 


8 Bit Complementary Binary with latch 
23 0.2 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


(Cont'd.) 
MCI 508-8 
DAC0808L 
DAC0808LC 
LM1 408-8 
LM1 508-8 
MG') 408-8 
MCI 508-8 


t Motorola 
t National 
National 
National 
t National 

Cinrviti/'o 

w '3" uuw 

tSignetics 


1.5 

0.2 

5-10/15 

DAC331C-08 

Hybrid Sys. 




DAC331M-08 

t Hybrid Sys. 


0.5 

-(5-1 5), 5 

MC3408 

Motorola 

0.135 

0.2 

±15 

MN3015 

Miao Net 




MN3015H 

t Miao Net 

0.2/1. 0 

0.2 

±15 

DAC-82B 

Burr-Brown 




DAC-82S 

t Burr-Brown 

1 

0.2 

±15 

MN3008 

Miao Net 




MN3008H 

t Miao Net 




MN3009 

Miao Net 




MN3009H 

t Micro Net 

1.5 

0.2 

5-10/15 

DAC331C-08 

Hybrid Sys. 




DAC331M-08 

Hybrid Sys. 

2.5 

0.2 

±15 

MN3014 

Miao Net 


MN3014H 

MN3002 

MN3002H 

MN3001 

MN3001H 

DAC337C-1 

DAC337M-1 

MN3006 

MN3006H 

DAC337C-6 

DAC337M-6 


Micro Net 
t Micro Net 

Hybrid Sys. 

Hybrid Sys. 

Micro Net 
t Micro Net 

Hybrid Sys. 
t Hybrid Sys. 

Signetics (1913) 100 

tSignetics (1913) 


MN328 Micro Net 
MN32SH t Micro Net 


0.1 

0.2 

5,15 

MN333 

Micro Net 


0.225 

0.2 

±(6-18) 

DAC-100C 

PMI 

(950) 




DAC-100C 

fPMI 

(950) 


0.3 

±(6-18) 

DAC-100D 

PMI 

(950) 




DAC-100D 

tPMI 

(950) 

23 

0.2 

±15 

MN3000 

Miao Net 



MN3000H. t Micro Net 

MN3001 Miao Net 

MN3001H t Micro Net 

MN3006 Moo Net 

MN3006H f Micro Net 


MN328B Miao Net 

MN328BH T NScro Net 

MN335 Miao Net 

MN335H f Mcro Net 
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MASTER SELECTION GUIDE 


INTERFACE-DIgital to Analog Converters (Confd) 


Setting Tme Linearity 

(±%LS8) Error 

Bits-Code jis %FPS 

Supply 

Voltage 

D/A Converters (Cont’d) 

8 Bit Binary/Complementary Binary/Offset, Multiplying 

0.135 0.1 ±(5-18) 

0.19 

±(5-18) 

0.015 0.19 

±(5-18) 

0.39 

±(5-18) 

8 Bit Binary/Offset Binary 

0.025 0.2 

±15 

35 0.2 

±15 

8 Bit Complementary Binary/Complementary Offset 

Binary 

0.2 0.2 ±15 

8 Bit Complementary Binary/Complementary Offset 

Binary with latches 

3 02 ±15,5 

8 Bit Binary/Offset Binary/Comp, Binary with latches 
. 4* 0.2 ±15 

8 Bit (7 Bits plus Sign) Companding 

0.5 - 

t 

±15 

0.5* 

±15 

8 Bit Binary Ladder 

1.5* - 

— 

3 - 

- 

Dual 8 Bit Binary, data latches, addressable 
- 0.4 

±15,5 

9 Bit (8 Bits plus sign), Multiplying 

23 0.2 

±15 



Setting Tme Linearity 

(±%LSS) Emx 

Line Sts-Code (is %FPS 


D/A Converters (Cont’d) 


DAC-08A tAMD 

puA0801 AM f Fairchild 


DAC0800L t National 
D AC-08 fPMI 

SE5008 (Signetics 


DAC-08E AMD 

DAC-08BC Datel 

DAC-08BM t Date! 

MA0801E Fairchild 

DAC-0800LC National 

DAC-08E PMI 

NE5008 Signetics 


DAC0801 LC National 

DAC-08C NEC America 


(919) 10 


9 Bit plus sign. Offset Binary, Multiplying 

15 0.1 

±15,5 

45 

0.1 

±15,5 

10 Bit Binary, Multiplying 
0.25 

0.05 

-15,5 


0.1 

-15,5 

50 

0.05 

±15 


PMI (919) 

Signetics 


DAC-HF8B Datel 


MN3013 Micro Net 
MN3013H t Micro Net 


DAC90B Burr-Brown 
DAC90S t Burr-Brown 


MN3020 Micro Net 
MN3020H t Micro Net 


DAC336 Hybrid Sys. 


AM6070C AMD 

AM6070M tAMD 
AM6071M tAMD 
AM6072M tAMD 
AM6073C AMD 

AM6073M tAMD 


DAC-76 t PMI 

DAC-76B fPMI 


10 Bit Complementary Binary 
30 0.375 0.05 ±(6-18) 


40 10 Bit Binary/Complementary Binary, Multiplying 

0.3* 0.025 ±(5-18) 

0.05 ±(5-18) 


10 Bit Offset Binary, Multiplying 


10 Bit Offset Binary 
23 


(935) 50 
(935) 

(935) 


Harris (449) 


t Haris (449) 



10 Bit Binary/Offset Binary, Multiplying 
0.5* 0.05 


6o 10 Bit Binary/Offset Binary 

0.025 0.05 ±15 



MN411 Mao Net 

MN411H t Micro Net 


MN410 Micro Net 
MN410H t Micro Net 


DAC4C10B Datel 

MC3410 Motorola 

MC3510 t Motorola 


MC3410C Motorola 


00 





AD561J 

AD 

AD561S 

(AD 

DAC-03AD 

PMI 


(911,913) 

DAC-03BD 

PMI 


(911,913) 

DAC-03CD 

PMI 


(911,913) 

DAC-03DD 

PMI 


(911,913) 

DAC337C-5 

Hybrid Sys. 

DAC337M-5 

t Hybrid Sys. 

MN3005 

Miao Net 

MN3005H 

t Micro Net 

D AC-1 00 A 

PMI (950) 

DAC-100A 

t PMI (950) 

DAC-100B 

PMI (950) 

DAC-100B 

fPMI (950) 

DAC345I 

Hybrid Sys. 

DAC346V 

Hybrid Sys. 

DAC346V 

t Hybrid Sys. 

MN3003 

Miao Net 

MN3003H 

t Micro Net 

DAC-10A 

ESK1 

DAC-10B 

tPMI (929) 

DAC-10E 

PMI (929) 

DAC-10F 


M/D2005-1 

HyComp 

DAC337C-4 

Hybrid Sys. 

DAC337M-4 

t Hybrid Sys. 

MN3004 

Micro Net 

MN3004H 

t Micro Net 

DAC337C-7 

Hybrid Sys. 

DAC337M-7 

t Hybrid Sys. 

MN3007 

Miao Net 

MN3007H 

(Micro Net 

DAC-HA10B 

Datel 

DAC-HA10BM 

(Datel 

DAC-HF10B 

Datel 


t Military Temperature Range (-55° to 125'C) 


* Typical Values 
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INTERFACE-Digital to Analog Converters (Cont’d) 


Setting Time linearity 

(±VilSB) Error Supply 

Bits-Code n s %FPS Voltage 


D/A Converters (Cont’d) 


10 Bit Binary/Offset Binary and Complements, Multiplying 
0.5* 0.05 5-15 



III 

o 

< 

IL 

ff 

III 

K 

Z 


0.2 5-15 


1.5 0.05 5-10/15 


10 Bit Binary /Offset Binary and Complements, 
Multiplying, with latches 

0.5* 0.05 15,5-15 


0.1 15,5-15 


0.2 15,5-15 


10 Bit Binary/Two’s Complement, Stochastic 

6800 0.2 -12,5 


10 Bit Two’s Complement 

1.5* 0.1 ±(12-18) 


0.2 ±(12-18) 

0.4 ±(12-18) 


2.5* 0.4 ±(12-18) 


AD7520L 


AD7520U 

t 

AD7530L 


AD7520L 


AD7520U 

t 

AD7530L 



Setting Time 

Linearity 


(f’ALSB) 

Error 

Supply 

Bits-Code fis 

%FPS 

Voltage 

D/A Converters (Cont’d) 

11 Bit (10 Bit plus Sign) 



1.5* 

0.4 

±(12-18) 



(Cont'd.) 

DAC-05G PM I 


11 Bit (10 Bit plus sign) Offset Binary, Multiplying 


15’ 

0.05 

±15,5 

MN413 

MN413H 

Micro Net 
t Micro Net 

45* 

0.05 

+ 15,5 

MN412 

Micro Net 


AD7520T 

MPS7520K 

MPS7520T 

AD7530K 

AD7520K 

AD7520T 

AD7530K 



tAD 

Micro Power 
f Micro Power 
AD 

Intersil 
t Intersil 
Intersil 


1 1 Bit plus sign dynamic range (7 Bit plus Sign Format) 
0.5 - ±15 


AD7520J- 

AD 


AD7520S 

fAD 


AD7530J 

AD 


AD7520J 

Intersil 

! 

AD7520S 

t Intersil 


AD7530J 

Intersil 


MPS7520J 

Micro Power 


MPS7520S 

f Micro Power 


DAC331C-10 

Hybrid Sys. 


DAC331M-10 

t Hybrid Sys. 


AD7522L 

AD 


AD7522U 

tAD 


MPS7522L 

Micro Power 


MPS7522U 

t Micro Power 


AD7522K 

AD 


AD7522T 

tAD 


MPS7522K 

Micro Power 


MPS7522T 

t Micro Power 


AD7522J 

AD 


AD7522S 

tAD 


MPS7522J 

Micro Power 


MPS7522S 

t Micro Power 


AV5-5053 

Gl 


DAC-04AC 

PMI 

(916) 

DAC-04BC 

PMI 

(916) 

DAC-06A 

t PMI 

(916) 

DAC-06E 

PMI 

m 

DAC-04CC 

PMI 

(916) 

DAC-06B 

t PMI 

(916) 

DAC-06F 

PMI 

(916) 


PMI (916) 


DAC-02AC 
DAC-02BC 
DAC-05A f 
DAC-05E 


DAC-02CC 

PMI 

(9 

DAC-058 

fPMI 

(9 

DAC-05F 

PMI 

(9 



MN412H t Micro Net 


AM6071C AMD 

AM6071M f AMD 
AM6073C AMD 

AM6073M tAMD 



(930) 

(930) 80 


DAC-HA12D 

DAC-HA12DM 


(930,955) 

(930,955) 90 1 



Datel (392) 

tDatei (392) 100 


DAC349C-3D 

DAC349B-3D 


AD563K/BCD 

AD563S/BCD 

AD563T/BCD 


Hybrid Sys. 
f Hybrid Sys. 


t Military Temperature Range (-55° to 125'C) 


»»P£01Q WPQ America 

DAC-02DD PMI (913) 
DAC-05C t PMI (913) 


* Typical Values 

Bold face indicates additional data is provided on die page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Digitaf to Analog Converters (Cont’d) 


Setting Tme 
(±%LSB) 

Bits-Code )i$ 

Linearity 

Error 

%FPS 

Supply 

Voltage 

D/A Converters (Cont’d) 


12-Bit BCD 5 

0.01 

±15,5 

23 

0.05 

±15 

1 12 Bit BCD with latches 1 

4 

0.025 

±15,5 

1 12 Bit Binary, Multiplying j 

0.4 

0.006 

-15,5-15 



Setting Time Linearity 

(fteLSB) Error 

jis %FPS 


Line Bits-Code jis %FPS Voltage 


D/A Converters (Cont’d) 


12 Bit Binary /Offset Binary and Complements, Multiplying 
0.5* 0.05 5-15 



DAC-HK12D Datel (390) 

DAC-HK12DMM t Datel (390) 


t Harris (444) 

t Harris (444) 

Harris (444) 

Harris (444) 



3.5 0.006 -15,5-15 


0.012 -15,5-15 


AD562S/BIN 

AN562S/BIN 


AD562A/BIN 

AD562K/BIN 

AN562A/BIN 


t Hybrid Sys. 


tAD 

t Analogic 


AD 

AD 

Analogic 


Micro Net 
f Micro Net 


Micro Net 


AD 

tAD 

tAD 


AD 



0.012 5-10/15 


12 Bit Complementary Binary 

2* 0.0125 ±15 


0.0125 ±15,10 


* 0.0125 ±15 


0.0125 ±15,10 


35 0.0125 ±15 


12 Bit Binary /Complementary Binary, Multiplying 

0.75 * 0.006 -(10-18), 5-18 



0.01 -( 10 - 1 8 ), 5 - 1 8 


12 Bit Binary, Pulse Output 

4ms 0.0125 ±10 


12 Bit Binary/Offset Binary, Multiplying 

0.2 0.012 ±15 


12 Bit Binary /Offset Binary 

0.05 0.01 ±15 


0.2/2 0.0125 ±15 


15 0.0125 ±15 


30* 0.012 ±15 


75 0.024 ±15 

0.05 ±15 


12 Bit Binary/Offset Binary /Two’s Complement with 
latches 

4 0.012 ±15,5 


12 Bit Binary/Offset Binary and Complements, Multiplying 
0.5* 0.05 5-15 

(Continued) 


t Military Temperature Range (-55’ to 125“C) 


DAC391-12 Hybrid Sys. 

DAC391BT2 Hybrid Sys. 


DAC-HA12B Datel 
DAC-HA12BM t Datel 


DAC-HF12B Datel (389) 


4058 t Teledyne P 


DAC349-12 Hybrid Sys. 
DAC349B-12 t Hybrid Sys. 


DA4000 HyComp 


872-D1 " t Beckman 


872-D2 t Beckman 


DAC-HK12B Datel (390) 

DAC-HK12BMM t Datel (390) 


AD7521L AD 
AD7521U tAD 


12 Bit Complementary Binary/Offset Binary 

5* 0.0125 ±15 


12 Bit Complementary Offset Binary 

1* 0.0125 ±15 


0.0125 ±15,10 


0.0125 ±5,10 


35 0.0125 ±15 


12 Bit Complementary Binary/Comp. Offset 
Binary /Comp. Two’s Complement 

0.3/3* 0.012 ±15,5 



(Continued) 



(Cont’d.) 


AD7521L 

Intersil 

AD7521U 

t Intersil 

AD7531L 

Intersil 

MPS7521L 

Micro Power 

MPS7521U 

t Micro Power 

AD7521K 

AD 

AD7521T 

tAD 

AD7521K 

Intersil 

AD7521T 

t Intersil 

AD7531K 

Intersil 

MPS7521K 

too Power 

MPS7521T 

t too Power 

AD7521J 

AD 

AD7521S 

tAD 

AD7521J 

Intersil 

AD7521S 

t Intersil 

AD7531J 

Intersil 

MPS7521 J 

Micro Power 

MPS7521S 

t Micro Power 

DAC331C-12 

Hybrid Sys. 

DAC331M-12 

t Hybrid Sys. 

DAC345I-12 

Hybrid Sys. 

MN366 

too Net 

MN366H 

t Micro Net 

DAC346V-12 

Hybrid Sys. 

MN362 

Micro Net 

MN362H 

t Micro Net 

MN3210 

Micro Net 

DAC-12A 

tPMI (930) 

DAC-12B 

tPMI (930) 

DAC-12F 

PMI (930) 

DAC-12F 

tPMI (930) 

M/DA2000 

HyComp 

M/DA2005 

HyComp 

MN3850 

Micro Net 

MN3850H 

t Micro Net 

DAC345I-12 

Hybrid Sys. 

MN364 

Micro Net 

MN364H 

t Micro Net 

MN360 

too Net 

MN360H 

t Micro Net 

MN3211 

Micro Net 

877-151 

Beckman 

877-15V 

Beckman 

877-801 

Beckman . 

877-80V 

Beckman 

877-851 

Beckman 

877 -85V 

Beckman 

DAC80/CBI 

Burr-Brown 

DAC85/CBI 

Burr-Brown 

DAC85LD/CBI 

Burr-Brown 



U1 

o 

< 

UL 

a 

u 

F 

Z 


* Typical Values 
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!C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 



Setting Tme Liiearity 


(±%LSB) Error 

Supply 

Bits-Code fts %FPS 

Voltage 

D/A Converters (Cont’d) 


12 Bit Complementary Binary/Comp. Offset 
Binary/Comp. Two’s Complement 

0.3/3* 0.012 ±15,5 


0.024 ±15,5 

±12 


12 Bit Complementary Binary /Comp. Offset Binary 
0.15/5* 0.0122 ±15,5 



0.0122 ±15,5 


0.048 ±15,5 


12 Bit Complementary Binary/Comp. Offset Binary with 
latches 


0.0125 ±15,5 


12 Bit Offset Binary 

5* 

0.0125 

±15 

70 

0.0125 

±15 

1 12 Bit Two’s Complement 

4 

0.012 

±15,5 

1 12 Bit plus sign dynamic range (7 Bit plus Sign format) J 

0.5 


±15 

0.5* 

— 

- ±15 



I 13 Bit Binary, Multiplying 

20 


-25, ±15,5 


13 Bit Modified Two’s Complement 

1.6 0.0125 


14 Bit Binary/Offset Binary, Multiplying 
0.5* 0.006 


16-Bit BCD 8* 0.07 ±15,5 

15* 0.005 ±15 

(Continued) 


t Military Temperature Range (—55’ to 125‘C) 



DAC-HA14B Datel 
DAC-HA148II f Datel 


DAC-U-12 DDC 


DAC-U-1 1 DDC 


DAC327 Hybrid Sys. 


DAC-HP16D Datel 
DAC-HP180MM t Datel 


* Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Display Drivers 


Function Davies 

Source 

Display Drivers 

Display Driver, 4 Digit (Stores segment and address 

data, drives 7 8 segment digits) 


MM74C911 

National 

Display Driver, 6 Digit (Stores segment and address 1 

data, drives 7 8 segment digits) 


MM74C912 

National 

MM74C913 

National 

1 BCD to 7 Segment LED Driver Adjustable Current 1 

DD700 

Beckman 

DS7858 

National 

DS8858 

National 

1 BCD to 7 Segment LED Decoder/Driver, Constant j 

Current 


NE586 

Signetics 

NE587 

Signetics 

DS8857 

National 

1 BCD to 7 Segment LED Latch/Decoder/Driver, with 1 

ripple blanking 


F4734BC 

Fairchild 

F4734BM 

(FairchSd 

BCD (Hexadecimal) to 7 Segment LED 

Decoder/Driver, Constant Current, with Latch 

9368C 

Fairchild 

MD4368B 

t Mitel 

MD4368BE 

Mitel 

1 BCD (Hexadecimal) to 7 Segment LED j 

Decoder/Driver 


M54405 

Mitsubishi 

1 BCD (Hexadecimal) to 7 Segment LED j 

Decoder/Driver, with Latch 


MD4311B 

t Mitel 

MD4311E 

Mitel 

DS8673 

National 

| BCD to 7 Segment LED Decoder/Driver with Latch, 1 

output 0 9, , E, H, L, P 


9374C 

Fairchild 

DS8674 

National 

1 BCD to 7 Segment Decoder/Driver, Active High, i 

Resistive Pull Up 


54LS48 

(Fairchild 

74LS48 

Fairchild 

5448 

(Fairchild 

7448 

Fairchild 

9307C 

Fairchild 

9307M 

(Fairchild 

ITT5448 

(ITT 

ITT7448 

in 

M53248 

Mitsubishi 

MC5448 

(Motorola 

MC7448 

Motorola 

MC8307 

Motorola 

MC9307 

( Motorola 

DM5448 

(National 

DM7448 

National 

DM54LS48 

(National 

DM74LS48 

National 

DM54LS248 

(National 

DM74LS248 

National 

DS7856 

(National 

DS8856 

National 

5448 

(Signetics 

7448 

Signetics 

N8T05 

Signetics 

S8T05 

(Signetics 

SN5448 

(Tl 

SN7448 

Tt 

SN54248 

(Tl 

(Continued) 



Display Drivers (Cont’d) 

BCD to 7 Segment Decoder/Driver, Active High, 

Resistive Pull Up (Cont’d.) 


SN74248 

Tl 

SN54LS48 

(Tl 

SN74LS48 

Tl 

SN54LS248 

(Tl 

SN74LS248 

Tl 

1 BCD to 7 Segment Decoder/Driver, Active High, Open 1 

Collector 


5449 

(Fairchild 

7449 

Fairchild 

54LS49 

(Fairchild 

74LS49 

FarcrtkJ 

MC5449 

(Motorola 

MC7449 

Motorola 

DM54LS49 

(National 

DM74LS49 

National 

DM54LS249 

(National 

DM74LS249 

National 

N8T06 

Signetics 

S8T06 

(Signetics - 

SN5449 

(Tl 

SN7449 

Tl 

SN54249 

(Tl 

SN74249 

Tl 

SN54LS49 

t Tl 

SN74LS49 

Tl 

SN54LS249 

(Tl 

SN74LS249 

Tl 

1 BCD (Hexadecimal) to 7 Segment Decoder/Driver with 1 

Latch Active Low, Open Collector 


9370C 

Fairchild 

1 BCD to 7 Segment Decoder/Driver Active Low, Open 1 

Collector 


MC4039 

Motorola 

N8T04 

Signetics 

S8T04 

(Signetics 

1 BCD to 7 Segment Decoder/Driver, Active Low, Open 1 

Collector, 15v Output 


54LS47 

(Fairchild 

74LS47 

FairchSd 

5447 

(Fairchild 

7447 

FarchHd 

931 7BC 

FairchSd 

931 7BM 

(Fairchild 

HD2532 

Hitachi 

ITT5447A 

(in 

ITT7447A 

ITT 

M53247 

Mitsubishi 

M54406 

Mitsubishi 

MC5447 

(Motorola 

MC7447 

Motorola 

DM5447 A 

( National 

DM7447A 

National 

DM54LS47 

(National 

DM74LS47 

National 

DM54LS247 

(National 

DM74LS247 

National 

|iPB7447 

NEC America 

5447 

(Signetics 

7447 

Signetics 

383 A/ C 

Teledyne S 

383B/M 

( Teledyne S 

SN5447A 

t Tl 

SN7447A 

Tl 

SN54247 

(Tl 

SN74247 

Tl 

SN54LS47 

(Tl 

SN74LS47 

Tl 

(Continued) 



Function Device 

Source 

Line 

Display Drivers (Cont’d) 


BCD to 7 Segment Decoder/Driver, Active Low, Open 


Collector, 15v Output (Cont’d.) 



SN54LS247 

(Tl 


SN74LS247 

Tl 

140 

SN54LS347 

(Tl 


SN74LS347 

Tl 


[ BCD to 7 Segment Decoder/Driver, Active Low, Open 


Collector, 30v Output 



5446 

(Fairchild 


7446 

Fairchild 


931 7CC 

Fairchild 


931 7CM 

(Fairchild 


HD2553 

Hitachi 


ITT5446A 

(ITT 

150 

ITT7446A 

ITT 


MC5446 

(Motorola 


MC7446 

Motorola 


DM5446A 

(National 


DM7446A 

National 


fiPB7446 

NEC America 


5446 

(Signetics 


7446 

Signetics 


SN5446A 

(Tl 


SN7446A 

Tl 

160 

SN54246 

(Tl 


SN74246 

Tl 


1 BCD to 7 Segment Decoder/Driver, for gas discharge 


displays 



384 A/C 

Teledyne S 


384B/M 

( Teledyne S 


1 BCD to 7 Segment Decoder, Driver for lamps and 


relays 



CD2500 

RCA 


CD2501 

RCA 

170 

CD2502 

RCA 


CD2503 

RCA 


[ BCD to 7 Segment Latch/Decoder/Driver (CMOS with 


Bipolar Output) 



F4511BC 

Fairchild 


F4511BM 

(Fairchild 


SIL4511B 

( Mitel 


SIL451 1 BE 

Mitel 


MC14511BA 

(Motorola 


MC14513BA 

(Motorola 

180 

MCI 4513BC 

Motorola 


MC14511BC 

Motorola 


CD4511BC 

National 


CD4511BM 

(National 


CD4511B 

(RCA 


CD4511BE 

RCA 


SCL4511B 

(SSS 


SCL4511BE 

SSS 


CM4511B 

(Solitron 


CM4511BE 

Solitron 

190 

TP4511B 

Tl 


1 BCD to 7 Segment Decoder/Driver, for Liquid Crystal 


Displays 



SIL4055B 

(Mitel 


SIL4055BE 

Mitel 


CD4055B 

(RCA 


CD4055BE 

RCA 


1 BCD to 7 Segment Latch/Decoder/Driver, for Liquid 


Crystal Displays 



MC14543BA 

( Motorola 

200 

MC14543BC 

Motorola 




III 

O 

< 

IL 

ff 

Ul 

H 

Z 


t Military Temperature Range (-55° to 125’C) 


* Typical Values 
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INTERFACE-Display Drivers (Cont’d) 



Function Device 

Source 

Display Drivers (Cont’d) 

BCD to 7 Segment Latch/Decoder/Driver (Strobed 

Latch), for Liquid Crystal Displays 

LS7100 

LSI Comp 

SIL4056B 

t Mitel 

SIL4056BE 

Mitel 

MC14543BA 

t Motorola 

MC14543BC 

Motorola 

CD4056B 

tRCA 

CD40568E 

RCA 

3CL4543A 

S3S 

BCD to 7 Segment Decoder/Driver, for Liquid Crystal 

Displays 


SIL4055B 

t Mitel 

SIL4055BE 

Mitel 

CD4055B 

tRCA 

CD4055BE 

RCA 

4 Digit Liquid Crystal Display Driver 

SCL5424 

SSS 

SCL5441 

SSS 

4 Digit Liquid Crystal Display Driver, Multiplexed BCD 

to LCD Decoder/Driver. AC Drive 

HMUX0190 

fHughes 

DF411 

Siconu (536) 

30 Bit LCD Driver/Register 


MD43306 

t Mitel 

MD4330BE 

Mitel 

Hex High Voltage Indcator Driver Open Collector (to 

55v) 


HD536 

Harris 

Hex TTL to LED Bulb Driver, with Latch 

DS8859 

National 

DS8869 

National 

7 Digit/ Segment MOS to Fluorescent Display Driver 

XR2271 

Exar 

6 Digit/ Segment Fluorescent Display Driver 

pPB249 

f£C America 

UDN-6118A 

Sprague 

UDN-6128A 

Sprague 

4 Digit Gas Discharge Display Anode Driver 

U0N-6144A 

Sprague 

5 Digit Gas Discharge Display Anode Driver 

UHP-490 

Sprague 

6 Digit Gas Discharge Display Anode Driver 

DS7891 

t National 

DS8891 

National 

ijnjj^iga 

Snragun 

UHP-491 

Sprague 

UHP-495 

Sprague 

SN75481 

Tl 

7 Digit Gas Discharge Display Anode Driver 

MC3490 

Motorola 

MC3494 

Motorola 

8 Digit Gas Discharge Display Anode Driver 

DS7887 

t National 

ncooo'7 


DS7897 

♦ WatiAnal 

DS8897 

National 

UON-6184A 

Sprague 

9 Digit Gas Discharge Display Anode Driver 

NE585 

Signetics 

5 Segment Gas Discharge Display Cathode Driver 

UHP480 

Sprague 

7 Segment Gas Discharge Display Cathode Driver 

DS7885 

t National 

(Continued) 



t Military Temperature Range (-55* to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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1C MASTER 


INTERFACE-Error Checking Circuits 


Function 

Max. Serial 

DataFtate 

MHz 

Supply 

Voltage 

Error Checking Circuits 

CRCC Generator 

10 

5 



10/5 


3 

5 


10 

60ma, 5v 

Deskew-Queue Register 

3* 

5 


10* 

200ma 


Error Detection/Correction Circuit (ECL) 


Error Pattern Register 


LRCC Data Register 


Single Error Hamming Code Detector and Generator 


Polynominal Generator 


Universal Polynomial Generator 


Universal Polynomial 4 Bit Generator 




941 1C 

Fairchild 

MC8500 

Motorola 

8X01 

Signetics 

MC8520 

Motorola 

8X03 

Skmetics 

8X04 

Signetics 

MCI 01 63 

Motorola 

MCI 01 93 

Motorola 

MC8501 

Motorola 

MC8502 

Motorola 

MC4041 

Motorola 

MC8506 

Motorola 

MC8503 

Motorola 



t Military Temperature Range (-55* to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Keyboard Encoder-Decoders 


No. of Max. 

No. of Output Clock Rate Supply 

Keys Bits Code KHz Voltage ' Comments 

Device Source 

Keyboard Encoder-Decoders 


16 4 lot 16 — 5 Strobe output, Key 

rollover output, 2 of 8 
keyboard to binary 
encoder, one of four 
row inputs and column 
inputs (telephone key 
pads) give binary 
output, strobe. 

HD0165 Harris (453) 

MCI 441 9 Motorola 

Binary — 3-15 2 key rollover, 3 state 

output 

HD54C922 t Harris 

HD74C922 Harris 

MM54C922 f National 

MM74C922 National 

20 5 Binary — 3-15 2 key rollover, 3 state 

output 

HD54C923 f Harris 

HD74C923 Harris 

MM54C923 f National 

MM74C923 National 

28 8 plus Parity Mask, Programmable 50 -12,5 4 x8 matrix, N Key 

rollover, 2 Levels. 
Independent or 
expander for 

MCS1007. Repeat. 

MCS1008 MOS 

64 8 plus Parity Mask, Programmable 50 -12,5 Odd Parity, N Key 

Rollover, 9x8 matrix, 

4 levels Repeat. 

MCS1007 MOS 

76 9 Mask Programmable — -(12-18), 5 To 4 independent 9 Bit 

codes per switch 

MM5746 National 

10 Mask Programmable — -(12-18), 5 To 4 independent 10 

Bit codes per switch 

MM5745 National 

88 8 plus Parity Mask, Programmable 100 -12,5 Programmable parity, 

strobe width, strobe 
delay. Two key 
rollover. 8x11 matrix, 

3 levels. 

AY5-2376 Gl 

KR2376 SMC 

90 9 Mask, Programmable 200 -12,5 Programmable strobe 

width. 9x10 matrix. N 
or two key rollover. 4 
levels. Repeat. 

MM5740 National 

10 Mask, Programmable 50 -12,5 Two units give 180 

keys. 9x10 matrix, N 
key rollover, 4 levels. 
Repeat. 

MCS1009 MOS 

100 -12,5 9 x 10 matrix, 4 Mode, 

2 or N key rollover 

AY5-3600 Gl 

KR3600 SMC 

ARS33/Baudot/ Logical Bit Pairing/Typewriter Pairing 

100 -12,5 9x10 matrix, N key 

rollover or lockout 

TMS5001 Tl 

ASCII 100 ±5,12 - 

(Continued) 

fiPD364-02 NEC Micro 


t Military Temperature Range (-55’ to 125°C) * Typical Values 
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INTERFACE-Line Circuits 


No. 






Per 

Party 

Power 




Device Output 

Line 

Supply 

Comments 

Device 

Source 

Line Drivers-Single Ended 


2 ±4 to 6v 

No 

+9 to +15 

RS232, RS432, CCITT V.26, V.28 

9636C 

Fairchild 





9636M 

t Fairchild 

±6v 

No 

±12 

4 Input; RS232B, C; MIL188 

N8T15 

Signetics 

±8v 

No 

±12 

RS232C; MIL188; CCITT V.24 

551 50M 

t Fairchild 




75150 

Fairchild 





M54650 

Mitsubishi 





DS75150 

National 





RC75150 

Raytheon 





RM55150 

t Raytheon 





SN75150 

Tl 

TTL 

No 

5,12 

130 Ohm Twisted Pair 

9621 C 

AMD 





9621 M 

tAMD 





9621 

Fairchild 





9621 M 

t Fairchild 





RC9621 

Raytheon 





RM9621 

t Raytheon 

High Current 

Yes 

5 

Emitter Follower for Coax/Twisted Pair 

fiA8T 1 3C 

Fairchild 





pA8T13M 

t Fairchild 





551 21 M 

f Fairchild 





75121 

Fairchild 





MC8T13 

Motorola 





DS55121 

t National 





DS75121 

National 





N8T13 

Signetics 





S8T13 

t Signetics 





N8T13 

Tl 





SN55121 

t Tl 





SN75121 

Tl 




Coax/Twisted Pair; IBM360, 370 

)iA8T23C 

Fairchild 





HA8T23M 

t Fairchild 





551 23M 

t Fairchild 





75123 

Fairchild 





MC8T23 

Motorola 





DS75123 

National 





N8T23 

Signetics 





N8T23 

Tl 





S8T23 

t Tl 





SN75123 

Tl 

3 ±6v 

No 

+ 12 

RS232B/C, CCITT, MIL188 

9616C 

AMD 




961 6M 

tAMD 





9616 

Fairchild 





961 6E 

Fairchild 





961 6M 

t Fairchild 

4 ±6 to 9v 

No 

+9 to +15 

RS232C, CCITT V.24 

1488 

AMD 




XR1488 

Exar 





jiA1488 

Fairchild 





HD1488 

Harris 





ITT 1 488 

ITT 





MCI 488 

Motorola 





DS1488 

National 





RC1488 

Raytheon 





MCI 488 

Signetics 





SGI 488 

Silicon G 





MCI 488 

Tl 





SN75188 

Tl 

±5 to ±7 

No 

±12 

RS232C, CCITT V.24 

AM2616C 

AMD 




AM2616M 

tAMD 

TTL 

No 

5 

Active Pull-Up 

AM2614C 

AMD 





AM2614M 

tAMD 


Yes 

5 

Three-State 

RC8T09 

Raytheon 





RM8T09 

t Raytheon 





N8T09 

Signetics 





S8T09 

t Signetics . 




2-Input NAND, 80 ma 

961 01 C 

Fairchild 




(Continued) 



t Military Temperature Range 

-55' to 125'C) 


* Typical Values 
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INTERFACE-Line Circuits (Cont’d) 


No. Receiver Common 

Per Input Mode Supply 

Device Threshold Voltage Voltage Comments 

Device Source 

Line Receivers - Differential (Cont’d) 


2 ±0.5/2 (Cont’d.) 

±0/12 5,12 ±12 v CMV 

9620C AMD 

9620C Fairchild 

±0.3/0.3 ±10/15 5 ±15v CMV, Response Control 

DS78L20 t National 

DS88L20 National 

±0.5/1 ±0/15 5 15 v CMV, Response Control 

9615C AMD 

961 5M t AMD 

9615C , Fairchild 

961 5M f Fairchild 

ITT9615-1 flTT 

ITT961 5-5 ' in 

9615C TJ 

Twisted Pair, ±15v CMV, Response Control 

DM7820 t AMD 

DM8820 AMD 

DS78C20 t National 

DS88C20 National 

DS7820 t National 

DS8820 National 

DS7820 t Signetics 

DS8820 Signetics 

±5/15 5 ±1 5v CMV 

9613C Fairchild 

961 3M t Fairchild 

±3/15 5 Twisted Pair, ±3/15 v CMV, Response Control 

DM7820A t AMD 

DM8820A AMD 

DS7820A t National 

DS8820A National 

DS7820A t Signetics 

DS8820A Signetics 

DS7820 t Tl 

DS8820 Tl 

SN55182 f Tl 

SN75182 Tl 

±0.5/3 ±25 ±12 Adjusts RS232C/ MIL-1 88, ±25 v CMV, Hysteresis 

9627C Fairchild 

9627M " t Fairchild 

SN75152 Tl 

±2 ±10 -10,5 1 30 Ohm Termination 

9622C Fairchild 

9622M t Fairchild 

RC9622 Raytheon 

RM9622 t Raytheon 

±0.010 ±3 ±5 10 mv, MOS Sense, Active Pull-up 

SN75207 AMD 

55207M f Fairchild 

75207C Fairchild 

ITT75207 . in 

DS75207 National (504) 

75S207 Signetics 

SNI75207 Tl 

75207 with Diode Protected Input Stage 

SN75207B Tl 

10 mv, MOS Sense, Three-State 

DS3604 AMD 

DS3604 National (504) 

10 mv, MOS Sense, Open Collector 

SN75208 AMD 

55208M t Fairchild 

75208C Fairchild 

ITT75208 m 

DS75208 National (504) 

75S208 Signetics 

SN75208 Tl 

75208 with Diode Protected Input Stage 

SN75208B Tl 

±0.025 ±3 ±5 25 mv, Active Pull-up 

(Continued) 

55107AM f Fairchild 

751 07 AC Fairchild 

ITT55107A + ITT 

ITT75107A m 

MC55107 f Motorola 


t Military Temperature Range (-55" to 125°C) * Typical Values 
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S9262/S9266 


Multiplexed 

TouchControl™lnterface 


ADVANCED PRODUCT DESCRIPTION 


% 


UN t IDENTIFIED — N 


v oo 

DEF 

N 

II 

Q 

a 

H 

H 

« 

SCI 

SCI 



s 

1 

22 

2 

21 

3 

20 

4 

19 

5 

18 

6 

17 

7 

IS 

• 

15 

9 

14 

10 

13 

11. 

12 



BLOCK DIAGRAM - S9262 (14 SWITCHES) 


PIN/PACKAGE CONFIGURATION - S9262 



57104 


S92S6 


BLOCK DIAGRAM - S9266 (32 SWITCHES) 


PIN/PACKAGE CONFIGURATION - S9266 


FEATURES 

• Simplifies design of Touch-sensitive switches 

• Interfaces with up to 32 touch switches 

• Eliminates contact noise 

• Comparator sensing permits use with wide 
variety of touch switch configurations 

• Binary outputs provided 

• Outputs are TTL compatible 

• Permits design of totally isolated touch surfaces, 
facilitating UL approval 


FUNCTIONAL DESCRIPTION 

Both circuits multiplex the inputs to increase the number 
of TouchControl switches to which each circuit can con- 
nect. All scanning is performed by the internal circuitry 
with an external RC network used to establish the frequen- 
cy. The S9262 can eonnect'to a 2x7 switch matrix to inter- 
face with 14 TouchControl switches. The S9262 outputs 
are encoded in binary on four pins. The S9266 can connect 
to a 2x16 switch matrix to interface with 32 TouchControl 
switches. Outputs are encoded in binary on five pins. An 
enable input is provided to allow use of several circuits in 
one system. All outputs are open drain with the sources 
connected to the Vbb input. This allows easy driving of 
TTL, CMOS, PMOS or discrete circuitry. 
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1C MASTER 

INTERFACE-Line Circuits (Cont’d) 


No. 

Per Party 

Device Output Line 


Power 

Sipply Comments 


Line Drivers-Single Ended (Cont’d) 

4 TTL Yes 5 


III 

o 

< 

IL 

cc 

III 

I- 

z 


8 -TTL 


2-Input NAND, 80 ma 


4-Input AND, NAND; Three-State 


DS7831 w/o Vcc Clamp 


Three-State (Also see index for 74S244, 74LS244, 67S304, 67LS304) 


Three-State, Inverting 


(Cont’d.) 

961 01 M 

t Fairchild 

DM7831 

tAMD 

DM8831 

AMD 

DS7831 

t National 

DS8831 

National 

DS7831 

t Tl 

DS8831 

Tl 

DS7832 

t National 

DS8832 

National 

DS7832 

t Tl 

DS8832 

Tl 

AM25LS241C 

AMD 

AM25LS241M 

tAMD 

SN54LS241 

tAMD 

SN74LS241 

AMD 

SN54S241 

tAMD 

SN74S241 

AMD 

54LS241 

t Fairchild 

74LS241 

Fairchild 

ITT74LS241 

ITT 

54LS241 

t MMI 

74LS241 

MMI 

54S241 

tMMi (462) 

74S241 

MMI (462) 

57LS301 

t MMI 

67LS301 

MMI 

57S301 

tMMI 

67S301 

MMI 

9LS241C 

Raytheon (279) 

9LS241M 

t Raytheon (279) 

25LS241C 

t Raytheon 

25LS241M 

Raytheon 

54LS241 

t Raytheon (279) 

74LS241 

Raytheon (279) 

54S241 

t Raytheon 

74S241 

Raytheon 

74LS241 

Signetics 

SN54LS241 

t Tl 

SN74LS241 

Tl 

SN54S241 

t Tl 

SN74S241 

Tl 

SN54LS244 

t Tl 

SN74LS244 

Tl 

AM25LS240C 

AMD 

AM25LS240M 

tAMD 

SN54LS240 

tAMD 

SN74LS240 

AMD 

SN54S240 

AMD 

SN74S240 

AMD 

54LS240 

t Fairchild 

74LS240 

Fairchild 

ITT74LS240 

ITT 

54LS240 

tMMi 

74LS240 

MMI 

54S240 

tMM! (462) 

74S240 

mmi /acr, 

57LS300 

tMMi 

67LS300 

MMI 

57S300 

tMMi 

67S300 

MMI 

9LS240C 

Raytheon (279) 

9LS240M 

t Raytheon (279) 

25LS240C 

t Raytheon 

25LS240M 

t Raytheon 

54LS240 

t Raytheon (279) 


t Military Temperature Range (-55* to 125*0) 


(Continued) 

* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Line Circuits (Cont’d) 


No. 

Per Party Power 

Device Output Line Supply Comments 

Device Source 

Line Drivers-Single Ended (Cont’d) 


8 TTL Yes 5 Three-State, Inverting 

(Cont'd.) 

74LS240 Raytheon 

(279) 

54S240 t Raytheon 

74S240 Raytheon 

74LS240 Signetics 

SN54LS240 tTI 

SN74LS240 Tl 

SN54S240 tTI 

SN74S240 Tl 

Line-Drivers - Differential 


2 High Current TTL 

No 5 40 ma, Active Pull-up/Pull-down 

9612C Fairchild 

961 2M f Fairchild 

50 ma, Active Pull-up/Pull-down 

961 2EC Fairchild 

40 ma, Open Collector/ Active Pull-up 

9614C AMD 

961 4M t AMD 

9614C Fairchild 

961 4M t Fairchild 

ITT9614-1 tITT 

ITT9614-5 in 

9614C Tl 

SN55114 fTI 

SN75114 Tl 

Yes 5 40 ma, Open Collector/ Active Pull-up, Three-State 

SN55113 fTI 

SN75113 Tl 

No 5 40 ma, 4-Input AND, NAND 

DM7830 tAMD 

DM8830 AMD 

54S140 t Fairchild 

74S140 Fairchild 

HD74S140 Hitachi 

DM74S140 National 

DS7830 t National 

DS8830 National 

DS7830 t Signetics 

DS8830 Signetics 

54S140 f Signetics 

74S140 Signetics 

DS7830 tTI 

DS8830 Tl 

SN54S140 tTI 

SN74S140 Tl 

SN55183 tTI 

SN75183 Tl 

Yes 5 40 ma, 4-Input AND, NAND; Three-State 

DM7831 tAMD 

DM8831 AMD 

DS7831 t National 

DS8831 National 

DS7831 tTI 

DS8831 Tl 

DS7831 w/o Vcc Clamp 

DM7832 tAMD 

DM8832 AMD 

DS7832 t National 

DS7832 tTI 

DS8832 Tl 

No 5 40 ma, RS422 

|iA9638C Fairchild 

(iA9638M f Fairchild 

pA9638C Tl 

fiA9638M tTI 

SN75158 Tl 

Yes 5 40 ma, RS422, Three-State 

(Continued) 

SN75159 Tl 

DS8832 National 


t Military Temperature Range {-55” to 125°C) * Typical Values 
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(C MASTER 


INTERFACE-Line Circuits (Cont’d) 



No. 

Per Party Power 

Device Output Line Supply Comments 

Device Source 

Line-Drivers - Differential (Cont’d) 


2 (Cont'd.) 

High Current CMOS 

No 3-15 CMOS 50 ma, 4-Input AND. NAND 

MM78C30 t National 

MM88C30 National 

3.5 ma Yes ±5 Twisted Pair; Level Shifting 

SN55109 fAMD 

SN75109 AMD 

551 09M t Fairchild 

751 09C Fairchild 

ITT551 09 tITT 

ITT75109 in 

MC75109 Motorola 

DS55109 t National 

DS75109 National 

RC75109 Raytheon 

RM55109 t Raytheon 

SN55109A f Tl 

SN75109A Tl 

6.5ma Yes ±5 Twisted Pair Level Shifting 

SN55110 fAMD 

SN75110 AMD 

551 10M t Fairchild 

751 10C Fairchild 

ITT55110 tin 

ITT75110 ITT 

MC75110 Motorola 

DS55110 t National 

DS75110 National 

RM55110 t Raytheon 

RC75110 Raytheon 

SN55110A t Tl 

SN75110A Tl 

18 ma Yes ±5 Higher current 75110 

551 12M f Fairchild 

751 12C Fairchild 

SN75112 Tl 

3 2 ma Yes 5 Constant Current 

HD245 t Harris (456) 

HD545 Harris (456) 

4 lima Yes ±5 Quad 75110 

MC3453 Motorola 

High Current TTL 

No 5 50 ohm lines 

74128 Signetics 

SN74128 Tl 

75 ohm lines 

54128 t Signetics 

SN54128 fTI 

Yes 5 Three-State 

DS1688 t National 

DS3688 National 

N8T10G Signetics 

N8T101 Signetics 

RS-422, RS-423, Three-State 

MC3487 Motorola 

20 ma Yes 5 RS-422, Three-State 

AM26LS31C AMD 

AM26LS31M fAMD 

AM26LS31C Tl 

AM26LS31M fTI 

High Current CMOS 

No 3-15 CMOS, 25 ma 

MM78C29 t National 

MM88C29 National 

See also Drivers under uiQitai k>yiC families 





t Military Temperature Range (-55' to 125”C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Common 

Mode Supply 

Voltage Voltage 

Comments 

Device 

Source 

Line Receivers 

• Single Ended 



2 Ref ±0.1 v 

5 

Ext. Reference Adjustable from 1.5 to 3.5v 

MC75140 

Motorola 




SN55140 

t Tl 




SN75140 

Tl 




SN55141 

t Tl 




SN75141 

Tl 



Ext. Ref. Adj. 1.5 to 3.5v with optional internal 2.5v Reference 

SN55142 

t Tl 




SN75142 

Tl 




SN55143 

t Tl 




SN75143 

Tl 

0.4 to 2.4 

±15 5 

Differential Input, Single Ended Data 

AM2615C 

AMD 




AM2615M 

tAMD 

±2.0 

5 

RS232B 

DS7822 

t National 




DS8822 

National 

3 0.7 to 1.7 

5 

Hysteresis, IBM 360/370 

(iA8T24C 

Fairchild 




pA8T24M 

t Fairchild 




551 24M 

Fairchild 




751 24C 

Fairchild 




MC8T24 

Motorola 




DS75124 

National 




N8T24 

Signetics 




N8T24 

Tl 

0.75 to 2.25 

5 

Hysteresis, RS232C, CCITT V.24 

9617C 

AMD 




961 7M 

tAMD 




9617C 

Fairchild 

0.8 to 2.0 v 

5 

Hysteresis, High-Speed 

fiA8Tl4C 

Fairchild 




fiA8T14M 

t Fairchild 


' 


551 22M 

t Fairchild 




■ 75122C 

■ Fairchild 




MC8T14 

Motorola 




DS55122 

t National 




DS75122 

National 




N8T14 

Signetics 




S8T14 

t Signetics 




N8T14 

Tl 

4 ±3/0.8 to 3 

5 or 12 

RS232C, Hysteresis, Fail Safe Option 

551 54M 

t Fairchild 




75154C 

Fairchild 




M54654 

Mitsubishi 




DS75154 

National 




RM55154 

t Raytheon 




RC75154 

Raytheon 




SG55154 

t Silicon G 




S875154 

Silicon G 




SN75154 

Tl 

0.75 to 1 .5v 

5 

RS232C, Programmable Threshold, Hysteresis 

1489 

AMD 




p.A1489 

Fairchild 




HD1489 

Harris 




ITT1489 

in 




MCI 489 

Motorola 




DS1489 

National 




RC1489 

Raytheon 




MCI 489 

Signetics 




SGI 489 

Silicon G 




SN75189 

Tl 

0.75 to 2.25 

5 

RS232C, Programmable Threshold, wider hysteresis than 1489 

1489A 

AMD 




XR1489A 

Exar 




|iA1489A 

Fairchild 




ITT1489A 

ITT 




HD1489A 

Harris 




MC1489A 

Motorola 




DS1489A 

National 




RC1489A 

Raytheon 




MC1489A 

Signetics 




SG1489A 

Silicon G 




MCI 489 A 

Tl 

0.97 to 2.65 

5 

Hysteresis, 120 Ohm System 

DS7836 

t National 



(Continued) 




t Military Temperature Range (-55° to 125°C) * Typical Values 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Common 

Mode Supply 

Voltage Voltage 

Comments 

Device 

Source 

Line Receivers 

- Differential (Cont’d) 



2 ±0.025 

±3 ±5 

25 mv, Active Pull-up 

(Cont'd.) 





MC75107 

Motorola 




DS55107 

t National (504) 




DS75107 

National (504) 




RC75107A 

Raytheon 




RM55107A 

t Raytheon 




75S107 

- Skmetics 




SN55107A 

t Tl 




SN75107A 

Tl 



25 mv, Three-State 55107 

DS1603 

t AMD 




DS3603 

AMD 




DS1603 

t National (504) 




DS3603 

National (504) 



25 mv, Open Collector 

55108AM 

Fairchild 




75108AC 

Fairchild 




ITT55108A 

tin 




ITT75108A 

in 




MC55108 

t Motorola 




MC75108 

Motorola 




DS55108 

f National (504) 




DS75108 

National (504) 



■ 

RC75108A 

Raytheon 




RM55108A 

t Raytheon 




75S108 

Signebcs 




SN55108A 

t Tl 




SN75108A 

Tl 



551 07 A with Diode Protected Input Stage 

SN55107B 

tAMD 




SN75107B 

AMD 




55107BM 

f Fairchild 




75107BC 

Fairchild 




ITT55107B 

tITT 




ITT75107B 

in 




DS55107 

t National (504) 




DS75107 

National (504) 




SN55107B 

t Tl 




SN75107B 

Tl 



55 108 A with Diode Protected Input Stage 

SN55108B 

tAMD 




SN75108B 

AMD 




55108BM 

t Fairchild 




75108BC 

Fairchild 




ITT551Q8B 

tin 




ITT75108B 

ITT 




DS55108 

t National (504) 




DS75108 

National (504) 




SN55108B 

t Tl 




SN75108B 

Tl 

3 ±0.075 

±5 

100 Ohm Twisted Pair, Shielded 

HD248 

t Harris (456) 




HD548 

Harris (456) 

±1.5 ma 

15 

100 Ohm Twisted Pair, Shielded 

HD246 

tHams (456) 




HD249 

t Harris (456) 




HD546 

Harris (456) 




HD549 

Harris (456) 

4 ±0.025 

±3 ±5 

Four 75107, Active Pull-Up 

MC3450 

Motorola 



■ 

DS3650 

National 



Four 75108, Open Collector 

MC3452 

Motorola 




DS3652 

National 

±0.2 

±3 5 

Three-state, RS422/423 

MC3486 

Motorola 


±7 5 

Three-state, RS-422/423 

AM26LS32C 

AMD 




AM26LS32M 

tAMD 




AM26LS32C 

Tl 




AM26LS32M 

t Tl 


±15 5 

50 mv Hysteresis 

DS1689 

t National 




DS3689 

National 



(Continued) 




t Military Temperature Range (-55* to 125*C) * Typical Values 
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INTERFACE-Line Circuits (Cont’d) 


No. Receiver Common 

Per Input Mode Supply 

Device Threshold Voltage Voitage Comments 

Device Source 

Line Receivers - Differential (Cont’d) 


4 ±0.2 ±15 5 50 mv Hysteresis 

(Cont’d.) 

DS1690 t National 

DS3690 National 

DS3651 National (517) 

Three-State 

N8T110 Signetics 

N8T111 Signetics 

±0.5 ±15 5 Three-State 

AM26LS33C AMD 

AM26LS33M fAMD 

See also Receivers listed under Digital ECL and Digital HNIL/HTL Miscellaneous sections 


- 






t Military Temperature Range (-55° to 1 25°C) * Typical Values 
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Master Selection Guide 


1C MASTER 



INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input Supply 

Oevice Threshold Output Voltage Comments 

Device Source 

Line Transceivers - Single Ended 


2 MOS/TTL MOS/TTL 5 Transceiver/Port Controller 

N8T30 Signetics 

4 0.6 to 2.0 TTL 5 General Purpose Interface Bus, Open Collector, for MOS input 

MC3446 Motorola 

MC3446 Tl 

0.7 to 2.0 TTL Three-State, Hysteresis 

SN54S242 t AMD 

SN54S243 fAMD 

SN54LS242 fAMD 

9LS242M f Raytheon (282) 

54LS242 t Raytheon (282) 

9LS243M t Raytheon (282) 

54LS243 t Raytheon (282) 

SN54LS242 fTI 

SN54LS243 fTI 

Three-State, Bus Transceiver 

AM2915M fAMD 

MC2915M t Motorola 

Three-State, Bus Transceiver, Parity Generator/Checker 

AM2916M t AMD 

AM2917M fAMD 

MC2916M t Motorola 

MC2917M t Motorola 

0.8 to 2.0 TTL 5 Three-State, Bus Transceiver 

AM2915C AMD 

MC2915C Motorola 

pPB2915 NEC Micro 

(1850) 

Three-State, Bus Transceiver, Parity Generator/Checker 

AM2916C AMD 

AM2917C AMD 

MC2916C Motorola 

MC2917C Motorola 

pPB2916 NEC Micro 

(1850) 

pP62917 NEC Micro 

(1850) 

Genera! Purpose Interface Bus, Open Collector, 100 ma output 

MC3440 Motorola 

MC3441 Motorola 

MC3443 Motorola 

DS8641 Motorola 

DS7641 t National 

DS8641 National 

General Purpose Bus, Open Collector, 100 ma,for 50 ohm system 

DS8642 National 

Three-State (inverting) 

N8T26 AMD 

S8T26 fAMD 

9626 Fairchild 

MC6880 Motorola 

MC8T26 Motorola 

N8T26A Signetics 

SN75136 Tl 

Three-State(Non-lnverting) 

N8T28 AMD 

S8T28 fAMD 

9628 Fairchild 

MC6889 Motorola 

MC8T28 Motorola 

N8T28 Signetics 

Three-State, Hysteresis 

AM74S242 AMD 

AM74S243 AMD 

SN54LS242 tAMD 

SN74LS243 AMD 

ITT74LS242 in 

ITT74LS243 ITT 

9LS242C Raytheon (282) 

74LS242 Raytheon (282) 

9LS243C Raytheon ( 282 ) 

74LS243 Raytheon (282) 

74LS242 Signetics 

74LS243 Signetics 

SN74LS242 t* 

SN74LS243 t! 

Three-State, dual rank latches 

(Continued) 

SN54S266 fTI 

SN74S226 Tl 


t Military Temperature Range ( -55’ to 1 25’C) * Typical Values 


10 


20 


30 


40 


50 


Bold face indicates additional data is provided on the page noted. 


340 


IC MASTER 1978 



MASTER SELECTION GUIDE 


INTERFACE-Line Circuits (Cont’d) 


No. 

Receiver 






Per 

Input 


Supply 




Device 

Threshold 

Output Voltage 

Comments 

Device 

Source 

Line Transceivers - 

Single Ended (Cont’d) 


4 

(Cont’d.) 

0.97 to 2.65 

TTL 

5 

Open Collector, 1 v Hysteresis 

DS7838 

t AMD 






DS7838 

t National 


1.05 to 2.50 

TTL 

5 

Open Collector, 1 v Hysteresis 

DS8838 

AMD 






MC3438 

Motorola 






DS8838 

National 






N8T38 

Signetics 


1.4 to 2.05 

TTL 

5 

Open Collector, Hysteresis 

AM26S12AM 

tAMD 






AM26S12AC 

AMD 


1.5 to 2.4 

TTL 

5 

2-Input, Open Collector lOOma Drivers 

AM2905M 

tAMD 





2-Input, Open Collector lOOma Drivers, Parity Generator/Checker 

AM2906M 

tAMD 





Open Collector, lOOma output, Parity Generator/Checker 

AM2907M 

tAMD 


1.5 to 3.2 

TTL 

5 

Open Collector, 100 ma output 

SG55138 

t Silicon G 






SN55138 

tn 


1.6 to 1.8 

TTL 

5 

Open Collector, Hysteresis 

AM26S12M 

tAMD 






AM26S12C 

AMD 


1.6 to 2,3 

TTL 

5 

2-Input, Open Collector 100 ma Drivers 

AM2905C 

AMD 






MC2905 

Motorola 






jiPB2905 

NEC Micro 
(1850) 






AM2905 

Raytheon 





2-Input, Open Collector, 100 ma Drivers, Parity Generator/Checker 

AM2906C 

AMD 






MC2906 

Motorola 






(iPB2906 

NEC Micro 
(1850) 






AM2906 

Raytheon 





Open Collector, 100 ma output, Parity Generator/Checker 

AM2907C 

AMD 






MC2907 

Motorola 






uPB2907 

NEC Micro 
(1850) 






AM2907 

Raytheon 


1.6 to 2.4 

TTL 

5 

Open Collector, 100 ma output 

AM26S10M 

tAMD 






AM26S11M 

tAMD 






9640M 

t Fairchild 






9641 M 

t Fairchild 






AM26S10M 

t Tl 






AM26S11M 

t Tl 





Open Collector, 100 ma, Hysteresis 

9642M 

t Fairchild 


1.75 to 2.25 

TTL 

5 

Open Collector, 100 ma output 

AM26S10C 

AMD 






AM26S11C 

AMD 






9640C 

Fairchild 






9641C 

Fairchild 






MC26S10 

Motorola 






MC26S11 

Motorola 






AM26S10C 

Tl 






AM26S11C 

Tl 





Open Collector, 100 ma, Hysteresis 

9642C 

Fairchild 


1.8 to 2.9 

TTL 

5 

Open Collector, 100 ma output 

ITT551 38 

tITT 






ITT75138 

ITT 






SG75138 

Silicon G 






SN75138 

Tl 


1.05 to 2.50 

TTL 

5 

Three-State, T/R Disables, Hysteresis 

DS7833 

t National 






DS8833 

National 





Inverting 7833/8833 

DS7835 

t National 






DS8835 

National 





Three-State, NOR Gate, Transmit Disable, Hysteresis 

DS7839 

t National 






DS8839 

National 





Inverting 7839/8839 

DS7834 

t National 






DS8834 

National 






N8T34 

Sigwtics 

8 

TTL 

TTL 

5 

Bidirectional Bus Transceiver, Three-State 

DP8304 

National (501) 


0.7 to 2.0 

TTL 

5 

Bidirectional Bus Transceiver, Three State 

54LS245 

tMMI 





(Continued) 




t Military Temperature Range (-55° to 125°C) * Typical Values 
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Master Selection Guide 


1C MASTER 



INTERFACE-Line Circuits (Cont’d) 


No. Recover 

Per Input Supply 

Device ThreshoW Output Voltage Comments 

Device Source 

Line Transceivers - Single Ended (Cont’d) 


8 0.7 to 2.0 TTL 5 Bidirectional Bus Transceiver, Three State 

(Cont'd.) 

57LS305 ■ f MMI 

54LS245 f Tl 

0.8 to 2.0 TTL 5 Bidirectional Bus Transceiver, Three State 

74LS245 MMI 

67LS305 MMI 

SN74LS245 Tl 

Line Transceivers - Differential 


1 -j-0.5/f1v TTL 5 Independent Three-State 55113 Driver and 55115 Receiver 

SN55116 t Tl 

SN75116 Tl 

Three-State 8 Pin, 40 ma 

SN55117 f Tl 

SN751 17 Tl 

Same as 55116 with Three-State Receiver 

SN55118 tT» 

SN75118 Tl 

Same as 55117 with Three-State Receiver 

. 

. 

SN55119 fTl 

SN75119 Tl 

■ 


t Military Temperature Range (-55' to 125*C) * Typical Values 


Bold face indicates ackfrtionat data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Memory and Peripheral Drivers 


Memory & Peripheral Drivers 


MOS Dynamic Memory, Address Refresh Logic 


Circuitry 



3222 

Intel 


MC8505 

Motorola 


MOS Dynamic Memory, 4k Address Multiplexer and 1 

Refresh Counter 



3232 

Intel 


MC3232A 

Motorola 


MOS Dynamic Memory Interface, Microprocessor to 

16K RAM 



MC3480 

Motorola 


MOS Dynamic Memory, 16k Address Multiplexer and 

Refresh Counter 



3242 

Intel 


Clock Generator/Oscillator, to 10 MHz, 8V41 Divider, 

for Microprocessors 



ICM7209 

t Intersil 


MNOS Memory Controller (for TMM141 /2 EAROMS) 

T3541 

Toshiba 


MOS Clock Driver 



MH0007 

t National 


' MH0012 

t National 


MH0007C 

National 


MH0012C 

National 


Dual MOS Clock Driver 



0026 

tAMD 


0026C 

AMD 


0056 

tAMD 


0056C 

AMD 


SH013C 

Fairchild 


SH013M 

t Fairchild 


9646 

Fairchild 


MMH0026 

t Motorola 


MMH0026C 

Motorola 


MH0009 

t National 


MH0009C 

National 


MH0013 

t National 


MH0013C 

National 


DS0025 

t National 

(502) 

DS0025C 

National 

(502) 

DS0026 

t National 

(503) 

DS0026C 

National 


DS0056 

t National 

(503) 

DS0056C 

National 


SN75369 

Tl 


Two Phase Oscillator/Clock Driver (for MOS systems) 

DS7803 

t National 

(518) 

DS8803 

National 

(518) 

DS7807 

t National 


DS8807 

National 


DS8813 

National 

(518) 

DS8817 

National 


Two Phase Oscillator Driver (for CCD Shift Register 

Memories) 



MCC233 

Micro Comp 


Quad NMOS Memory Driver 



MC3459 

Motorola 


MC3460 

Motorola 


DS1644 

t National 


DS3644 

National 

(516) 

DS1674 

t National 


DS3674 

National 


DS36144 

National 


■ DS36174 

National 



Function Device 

Source 


Line 

[ Memory & Peripheral Drivers 


| (Cont’d) 




Quad MOS Driver (for clock inputs 2416 and 2444 



CCD Memories) 




5244 

' Intel 



Quad Port Driver, for 5270 RAM 




DS1640 

t National 

(506) 


DS3640 

National 

(506) 

70 

DS1670 

t National 

(506) 


DS3670 

National 

(506) 


Dual MOS Clock Driver, bootstrapped for single 



supply systems 




DS1642 

t National 

(507) 


DS3642 

National 

(507) 


DS1671 

t National 

(513) 


DS3671 

National 

(513) 


DS1672 

t National 

(507) 


DS3672 

National 

(507) 

80 

1 Quad MOS Clock Driver, decodes input address 



DS3643 

National 

(515) 


DS3673 

National 



Quad, MOS Memory Decoder/Clock Driver 



DS36143 

National 



DS36173 

National 



6 Bit MOS Refresh Counter/Driver 



DS1646 

t National 

(509) 


DS3646 

National 

(509) 


DS1676 

t National 

(509) 

90 

DS3676 

National 

(509) 


I.Quad TTL to MOS Driver, Three State 



11775367 

in 



SN75357 

Tl 



SN75367 

Tl 



Quad TTL to NMOS Memory Driver (for 7001 , etc.) 


j MC3466 

Motorola 



I Quad TTL to NMOS Memory Driver (for 2105, 2107, 


etc.) 




9645 

Fairchild 


100 

3245 

Intel 



5235 

Intel 



MC3245 

Motorola 



I Dual TTL to MOS Driver (MOS Memory Interface) 



9644 

Fairchild 

(652) 


ITT75361A 

in 



DS75361 

National 

(523) 


DS75362 

National 

(524) 


DS75364 

National 

(525) 


MH8805 

National 


110 

75361 A 

Signetics 



SN75350 

Tl 



SN75361A 

Tl 



Dual AND TTL to MOS Driver (NMOS Memory 



Interface) 




9643 

Fairchild 

(652) 


DS75322 

National 

(521) 


SN75322 

Tl 



SN75363 

Tl 



I Dual Channel TTL to MOS Memory Interface (for 


120 

TMS4062, AMS6002, etc.) 




SN75370 

Tl 



Quad NAND TTL to MOS Driver (MOS Memory 



Interface clock driver) 




3207 A 

Intel 



3207A-1 

Intel 



ITT75365 

in 



MC75365 

Motorola 



DS75365 

National 

(526) 


(Continued) 




Memory & Peripheral Drivers 
(Cont’d) 


Quad NAND TTL to MOS Driver (MOS Memory 
Interface clock driver) (Cont'd.) 

3207A Signetics 

3207A-1 Signetics 

SN75355 Tl 

SN75365 Tl 

SN75366 Tl 

SN75375 Tl 


Quad TTL to MOS Shifter/Driver; Schottky 
MB8901 Fujitsu 

MB8902 Fujitsu 

MB89Q7P Fujitsu 


TTL to MOS Shifter; See also Digital TTL Translators 


Dual ECL to MOS Driver 

SN75320 Tl 

SN75321 Tl 


Dual 2 input ECL to MOS Level Shifter/Driver 
MB8909 Fujitsu 


Quad 2 input ECL to TTL Level Shifter/Driver 
MB8903 Fujitsu 


Dual Channel ECL to MOS Driver (MOS Memory 
Interface; also ECL to TTL driver) 

ITT75368 ITT 

MC75358 Motorola 

MC75368 Motorola 

SN75368 Tl 


Dual MOS Logic to MOS Memory Driver 
SN75364 Tl 


Dual ECL to TTL/MOS Driver 

SN75441 Tl 


Hex MOS to Power Transistor Level Shifter/Driver 
M54520 Mitsubishi. 


Hex Latch/Driver, for MOS Memories 

DS3645 Motorola 

DS3675 Motorola 

DS1645 t National (508) 

DS3645 National (508) 

DS1675 t National (508) 

DS3675 National (508) 



e 

< 

U. 

K 

III 

I- 


Quad MOS Memory I/O Register 



DS3647 

Motorola 


DS3677 

Motorola 


DS36147 

Motorola 


DS36177 

Motorola 


DS1647 

f National 

(510) 

DS3647 

National 

(510) 

DS1677 

t National 

(510) 

DS3677 

National 

(510) 

DS16147 

t National 

(510) 

DS36147 

National 

(510) 

DS16177 

f National 

(510) 

DS36177 

National 

(510) 

1 Disc Memory Video Amplifer, for magnetic servo head 

SSI101A 

Silicon Sys. 


Disc Memory Fault Detector 



SSI103 

Silicon Sys. 


Disc Memory Head Selector 



SSI102 

Silicon Sys. 


1 Disc Memory Head Control Circuit, for moving heads 

| SS1 104 

Silicon Sys. 


1 Disc Memory Head Control Circuit, for fixed heads 


SSI105 

Silicon Sys. 



t Military Temperature Range (-55’ to 125°C) 


* Typical Values 
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1C MASTER 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 



Memory & Peripheral Drivers 
(Cont’d) 


III 

O 

< 

IL 

DC 

III 

H 

Z 


Gated Decoder, for SSI104/5 
SS1 106 

Silicon Sys. 


Quad Predriver, Open Collector, 50 ma Sink (for 


magnetic memories) 



MC4042 

Motorola 


Dual Memory Driver, 400 ma Sink (for magnetic 


memories) 



MC4043 

Motorola 


Memory Driver Dual, 400 ma Sink/Source, Decode 

(for magnetic memories) 



75324 

Fairchild 


DS3629 

National 


DS75324 

National 

(522) 

RC75324 

Raytheon 


RM55324 

t Raytheon 


75324 

Signeties 


SN75324 

TI 


Memory Driver, Quad, 600 ma Sink 


55326M 

t Fairchild 


75326C 

Fairchild 


ITT75326 

in 


SN55326 

t TI 


SN75326 

TI 


1 Memory Driver, Quad, 600 ma Source 


55327M 

t Fairchild 


75327C 

Fairchild 


ITT75327 

ITT 


SN55327 

t TI 


SN75327 

TI 


t Memory Switch, Quad, 600mA Sink/Source 


SN75328 

TI 


SN75330 

TI 


1 Memory Driver, Dual 600 ma Sink/Source 


SN55325 

t AMD 


SN75325 

AMD 


55325M 

t Fairchild 


75325 

Fairchild 


ITT55325 

in 


ITT75325 

m 


MC55325 

t Motorola 


MC75325 

Motorola 


DS55325 

t National 

(520) 

DS75325 

National 

(520) 

RM55325 

t Raytheon 


RC75325 

Raytheon 


ccopc 

I SiyfiSuCo 


75325 

Signeties 


SG55325 

t Silicon G 


SG75325 

Silicon G 


SN55325 

t TI 


SN75325 

TI 


Quad Multiplexer/Driver, for MOS systems 


9647 

Fairchild 


DS1648 

t National 

(511) 

DS3648 

National 

(511) 

DS1678 

t National 

(511) 

DS3678 

National 

(511) 

Hex Inverter/MOS Driver, Three State 


9648 

Fairchild 


DS1649 

f National 

(512) 

DS3649 

National 

(512) 

DS1679 

t National 

(512) 

DS3679 

National 

(512) 


Hex Inverter/MOS Driver, disable causes logic 1 state 

DS16149 f National (519) 

DS36149 National (519) 

(Continued) 


t Military Temperature Range (-55* to 125°C) 


Memory & Peripheral Drivers 
(Cont’d) 


Hex Inverter/MOS Driver, disable causes logic 1 state 
(Cont’d.) 

DS16179 f National (51 

DS36179 National (51 


Dual AND Driver, HNIL, 250 ma, Open Collector 
391 Teledyne S 


Duai Peripheral AND Driver 

5545QA/B t Fairchild 

55451 A/B f Fairchild 

55460 t Fairchild 

55461 t Fairchild 

55470 t Fairchild 

55471 t Fairchild 

75450 Fairchild 

75451 Fairchild 

75460 Fairchild 

75461 Fairchild 

75470B Fairchild 

75471 B Fairchild 

HD2574 Hitachi 

HD2575 Hitachi 

ITT55450 fin 

ITT55460 flTT 

ITT75450 in 

ITT75451 nr 

ITT75460 ITT 

ITT75461 ITT 

M54504 Mitsubishi 

M 54600 Mitsubishi 

M 54 601 Mitsubishi 

MC75450 Motorola 

MC75451 Motorola 

SN75451B Motorola 

MC75461 Motorola 

DS55450 t National 

DS55451 t National 

DS55460 t National 

DS55461 t National 

DS75450 National 

DS75451 National 

DS75460 National 

DS75461 National 

RC75450 Ftaytheon 

RC75451 Raytheon 

RM55450 t Raytheon 

RM55451 t Raytheon 

PBD3513 RIFA 

75450B Signeties 

75451 B Signeties 

SG55450 t Sfcon G 

SG55451 f SfliconG 

SG55460 tSfeonG 

SG55461 t Silicon G 

SG75450 Silicon G 

SG75451 Silicon G 

SG75460 Silicon G 

SG75461 Silicon G 

SN55450B Til 

SN55451B f Ti 

SN55460 f TI 

SN55461 t TI 

SN55470 t TI 

SN55471 t TI 

SN75401 TI 

SN75411 TI 

SN75430 TI 

SN75431 TI 

SN75450B TI 

SN75451B TI 

SN7546G TI 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the 


Memory & Peripheral Drivers 
(Cont’d) 


Dual Peripheral AND Driver (Cont’d.) 

SN75461 TI 

SN75470 TI 

SN75471 TI 

Dual Peripheral AND Driver, to 70v 300ma 

MC1471 

Motorola 

SN75476 

Ti 

Dual Peripheral AND Driver, to 70v 500ma 

SN75416 

Tl 

Dual Peripheral AND Driver, to 80v, 300 ma 

DS1611 

t National 

DS3611 

National 

DS3611 

Signeties 

UDN5711 

Signeties 

UDN-361 1 

Sprague 

UDN-5711 

Sprague 

Dual Peripheral AND Driver, tor CMOS 

DS1631 

t National 

DS3631 

National 

Dual 4 Input AND Driver, HNIL 250 ma Open Collector 

390 

Teledyne S | 

4 Input AND Current Driver (45v, to 1 ,5A peak) j 

DH0006 

t National 

DH0006C 

National 

4 Input AND High Voltage High Current Driver (4,5v, to 

3A peak) 


DH0008 

t National 

DH0008C 

National 

Quad 2 Input AND Driver (to 70v, sinks 300 ma) 1 

MN304 

Micro Net 

MN304H 

t Micro Net 

UDN-5706A 

Sprague 

Quad 2 Input AND Power Driver, Open Collector (to 

lOOv, sinks 500ma) 


UHC/D-400 

t Sprague 

UHC/D-406 

t Sprague 

UHC/D-500 

Sprague 

UHC/D-506 

Sprague 

UHP-400 

Sprague 

UHP-406 

Sprague 

UHP-500 

Sprague 

UHP-506 

Sprague 

Quad 2 input NAND Driver (to 70v, sinks 300 mfi) 

UDN-5707A 

Sprague ; 

Dual NAND Driver, HNIL, 250 ma, Open Collector j 

392 

Teledyne S j 

4 Input NAND High Voltage, High Current Driver (40 to 

50v, sinks 150 to 500 ma) 


SH2001C 

Fairchild 

SH2001M 

t Fairchild 

, SH2002C 

Fairchild 

SH2002M 

t Fairchild 

SH2200C 

Fairchild 

SH2200M 

t Fairchild 


4 Input NAND High Voltage, High Current Drivers (40v, 

0.15 to 0.25A) 


DH0011 

t National 

DH0011C 

National 

4 Input NAND High Voltage, High Current Drivers (50, 

70 or lOOv, 0.25 to 0.5A) 


DH0016C 

National 

DH0017C 

National 

. DH0018C 

National 


the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Memory & Peripheral Drivers 
(Cont’d) 


Dual Peripheral NAND Driver 


55452A 

t Fairchild 

55462 

t Fairchild 

55472B 

t Fairchild 

75452 

Fairchild 

75462 

Fairchild 

75472B 

Fairchild 

HD2577 

Hitachi 

ITT75452 

ITT 

ITT75462 

in 

M54501 

Mitsubishi 

M54502 

Mitsubishi 

M54602 

Mitsubishi 

M54605 

Mitsubishi 

MC75452 

. Motorola 

MC75462 

Motorola 

SN75452B 

Motorola 

DS55452 

t National 

DS55462 

t National 

DS75452 

National 

DS75462 

National 

RC75452 

Raytheon 

RM55452 

t Raytheon 

75452B 

Signetics 

SG55452 

t Silicon G 

SG55462 

t Silicon G 

SG75452 

Silicon G 

SG75462 

Silicon G 

SN75402 

Tl 

SN75412 

Tl 

SN75432 

Tl 

SN55452B 

t Tl 

SN75452B 

Tl 

SN55462 

+ TI 

SN75462 

Tl 

SN55472 

t Tl 

SN75472 

Tl 

SN75475 

Tl 

Dual 4 Input NAND Driver, HNIL, 250 ma Open | 

Collector 


395 

Teledyne S 

Dual Peripheral NAND Driver, to 70v, 300ma 

MC1472 

Motorola 

SN75477 

Tl 

Dual Peripheral NAND Driver, to 70v, 500ma 

SN75417 

Tl 

Dual Peripheral NAND Driver, to 80v, 300ma j 

DS1612 

t National 

DS3612 

National 

DS3612 

Signetics 

UDN5712 

Signetics 

UDN-3612 

Sprague 

UDN-5712 

Sprague 

Dual Peripheral NAND Driver, for CMOS 

DS1632 

t National 

DS3632 

National 

Quad 2 Input NAND Driver, to 30v, sinks 250ma i 

MC693 

Motorola j 

Quad 2 Input NAND Driver, to 30v, sinks lOOma 

M54503 

Mitsubishi j 

Quad 2 Input NAND Power Driver, Open Collector, to 

lOOv, sinks 500 ma 


UHC/D-407 

t Sprague 

UHC/D-408 

t Sprague 

UHC/D-507 

t Sprague 

UHC/D-508 

t Sprague 

UHP-407 

Sprague 

(Continued) 



Function Device 

Source 

Line 

Memory & Peripheral Drivers 


| (Cont’d) 



Quad 2 Input NAND Power Driver, Open Collector, to 


lOOv, sinks 500 ma (Cont'd.) 



UHP-408 

Sprague 


UHP-507 

Sprague 

70 

UHP-508 

Sprague 


Power Peripheral Driver/Logic Switch, to 90v, 2.0a 


(relay, solenoid, and hammer driver) 



S55V01 

fSiliconix 


S55V02 

t Siliconix 


S55V11 

tSiliconix 


S55V12 

fSiliconix 


S55V21 

fSiliconix 


S55V22 

fSiliconix 


S75V01 

Siliconix 

80 

S75V02 

Siliconix 


S75V03 

Siconix (542) 


S75V11 

Siliconix 


S75V12 

Siliconix 


S75V21 

Siliconix 


S75V22 

Siliconix 


Relay Driver, to 70v, 500ma 



CSR301 

Teledyne C 


I Relay Driver, to 65v, sinks 300 ma, OR Input for 48v 


telephone relays 


90 

DS1686 

f National 


DS1687 

f National 


DS3686 

National 


DS3687 

National 


Dual Relay Driver, to 60v, sinks fa 



831 

Beckman 


I Dual OR Driver, HNIL, 250 ma, Open Collector 


393 

Teledyne S 


Dual Peripheral OR Driver 



55453 A/B 

f Fairchild 

100 

55463 

f Fairchild 


55473B 

f Fairchild 


75453 

Fairchild 


75463 

Fairchild 


75473B 

Fairchild 


55453 

f Hitachi 


55463 

Hitachi 


75453 

Hitachi 


75463 

Hitachi 


ITT75453 

ITT 

110 

ITT75463 

in 


M54603 

Mitsubishi 


MC75453 

Motorola 


MC75463 

Motorola 


SN75453B 

Motorola 


DS55453 

f National 


DS55463 

f National 


DS75453 

National 


DS75463 

National 


RC75453 

Raytheon 

120 

RM55453 

f Raytheon 


75453B 

Signetics 


SG55453 

Silicon G 


SG55463 

Silicon G 


SG75453 

Silicon G 


SG75463 

Silicon G 


SN55453B 

t Tl 


SN55463 

t Tl 


SN55473 

t Tl 


SN75403 

Tl 

130 

SN75413 

Tl ' 


SN75433 

Tl 


SN75453B 

Tl 


SN75463 

Tl 


(Continued) 




Memory & Peripheral Drivers 
(Cont’d) 


I Dual Peripheral OR Driver (Cont’d.) 

| SN75473 

Tl 

I Dual Peripheral OR Driver, to 30v, 300ma 

MCI 473 

Motorola 

SN75478 

Tl 

Dual Peripheral OR Driver, to 30v, 500ma 

j SN75418 

Tl 

Dual Peripheral OR Driver, to 80v, 300ma 

DS1613 

t National 

DS3613 

Signetics 

DS3613 

National 

UDN5713 

Signetics 

UDN-3613 

Sprague 

UDN-5713 

Sprague 

Dual Peripheral OR Driver, ECL Input 

j SN75441 

Tl 

I Dual Peripheral OR Driver, for CMOS 

DS1633 

f National 

DS3633 

National 

Quad 2 Input OR Driver, to 70v, sinks 300ma 

j UDN-5703A 

Sprague 

Quad 2 Input OR Power Driver, Open Collector, to 

lOOv, sinks 500ma 


UHC/D-402 

f Sprague 

UHC/D-403 

f Sprague 

UHC/D-502 

Sprague 

UHC/D-503 

Sprague 

UHP-402 

Sprague 

UHP-403 

Sprague 

UHP-502 

Sprague 

UHP-503 

Sprague 

Dual NOR Driver, HNIL, 250 ma, Open Collector 

394 

Teledyne S 

Dual Peripheral NOR Driver 


55454A/B 

f Fairchild 

55464 

f Fairchild 

55474 

f Fairchild 

75454 

Fairchild 

75464 

Fairchild 

75474B 

Fairchild 

HD2579 

Hitachi 

ITT75454 

in 

ITT75464 

in 

M54604 

Mitsubishi 

MC75454 

Motorola 

SN75454B 

Motorola 

MC75464 

Motorola 

DS55454 

f National 

DS55464 

f National 

DS75454 

National 

DS75464 

National 

RC75454 

Raytheon 

RM55454 

t Raytheon 

75454B 

Signetics 

SG55454 

f Silicon G 

SG55464 

f Silicon G 

SG75454 

Silicon G 

SG75464 

Silicon G 

SN55454B 

t Tl 

SN55464 

t Tl 

SN55474 

t Tl 

SN75404 

Tl 

SN75414 

Tl 

SN75434 

Tl 

SN75454B 

Tl 

SN75464 

Tl 

(Continued) 



t Military Temperature Range (-55° 


* Typical Values 
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INTERFACE-Memory and Peripheral Drivers (Cont’d) 


III 
O 
< 
I L 

a 

in 

i- 

z 


Memory & Peripheral Drivers 
(Cont’d) 

Dual Peripheral NOR Driver (Cont’d.) 

SN75474 Tl 

Dual Peripheral NOR Driver, to 30v, 300ma 

MCI 479 Motorola 

SN75479 Tl 

Dual Peripheral NOR Driver, to 30v, 500ma 
SN75419 Tl 

Dual Peripheral NOR Driver, to 80v, 300ma 


DS1614 

DS3614 

DS3614 

UDN5714 

UDN-3614 

UDN-5714 


t National 
National 
Signetics 
Signetics 
Sprague 
Sprague 


Dual Peripheral NOR Driver, for CMOS 

DS1634 t National 

DS3634 National 

Quad 2 Input NOR Driver, to 70v, sinks 300ma 
UDN-5733A Sprague 

Quad 2 Input NOR Power Driver, Open Collector, to 
lOOv, sinks 500ma 

UHC/D-432 t Sprague 

UHC/D-433 t Sprague 

UHC/D-532 t Sprague 

UHC/D-533 t Sprague 

UHP-432 Sprague 

UHP-433 Sprague 

UHP-532 Sprague 

UHP-533 Sprague 

High Current Switch Driver (to drive high power, high 
speed NPN switching transistors) 

SGI 629 t Silicon G 

SG3629 Silicon G 

Driver, Open Collector/Emitter, for 150mA (load 
connected to negative supply) 

PBD3520 RIFA 

Driver, single, 125mA, for relays, motors, lamps 
PBD3510 RIFA 

PBD3511 RIFA 

Dual Darlington Switch, to 50v, 1 ,5a 

ULN-2061M Sprague 

Quintuple High Voltage Interface (Outputs can accept 
high negative voltages in “off" state) 

SP1404 Plessey 

SP1406 Plessey 

Driver, dual, 2 input, Sink or Source 500mA 


SGI 627 
SG3627 

t Silicon G 

Silicon G 

Quad Darlington Switch, to 50v, 1 ,5a j 

ULN-2064B 

Sprague 

ULN-2074B 

Sprague 

Hammer Driver (to 6A pulsed ci 

Jipui/ 

DH0028C 

National 

Driver, 5 channel Darlington, to 400ma j 

LB1287 

Sanyo 

LB 1288 

Sanyo 

XR2200 

Exar 

XR2200M 

tExar 

Driver, 5 channel, CMOS/TTL Input (lamp, relay j 

driver, load to negative supply) 


UDN-2957A 

Sprague 


Memory & Peripheral Drivers 
(Cont’d) 

Driver, 5 channel, CMOS/PMOS Input (lamp, relay 

driver, load to negative supply) 

UDN-2956A 

Sprague j 

Hex Universal Driver (400 ma) j 

NE582 

Signetics | 

Driver, 7 Channel, CMOS/TTL Input (hammer, lamp, 

relay driver) 

XR2203 

Exar 

XR2203M 

tExar 

9667 

Fairchild 

MCI 41 3 

Motorola 

PBD352303 

RIFA 

ULN2003 

Signetics 

L203 

SGS 

SG2003 

Silicon G 

SG3853 

Silicon G 

ULN-2003A ■ 

Sprague 

ULN-2005A 

Sprague 

ULN-2013A 

Sprague 

ULN-2015A 

. Sprague 

ULN-2023A 

Sprague 

ULN-2025A 

Sprague 

SN75468 

Tl 

ULN2003A 

Tl 

Driver, 7 Channel, CMOS/PMOS Input (hammer, 

lamp, relay driver) 

XR2204 

Exar 

XR2204M 

tExar 

9668 

Fairchild 

MC1416 

Motorola 

PS3352304 

RIFA 

ULN2004 

Signetics 

ULN-2004A 

Sprague 

ULN-2014A 

Sprague 

ULN-2Q24A 

Sprague 

SN75469 

Tl 

ULN2004A 

Tl 

Driver, 7 Channel, MOS/TTL Input (hammer, lamp, 

relay driver) 

XR2201 

Exar 

XR2201M 

tExar 

9665 

Fairchild 

MC1411 

Motorola 

PBD352301 

RIFA 

ULN2001 

Signetics 

L201 

SGS 

SG2001 

Silicon G 

SG3851 

Silicon G 

ULN-2001A 

Sprague 

ULN-201 1 A 

Sprague 

ULN-2021A 

Sprague 

SN75466 

Tl 

ULN2001A 

Tl 

Driver, 7 Channel, PMOS Input (hammer, lamp, relay 

driver) 

XR2202 

Exar 

XR2202M 

tExar 

9666 

Fairchild 

MC1412 

Motorola 

PB0352302 

RIFA 

ULN2002 

Signetics 

L202 

SGS 

SG2002 

Silicon G 

SG3852 

Silicon G 

ULN-2002A 

Sprague 

ULN-201 2A 

Sprague 

ULN-2022A 

Sprague 

SN75467 

Tl 

J (Continued) 


Memory & Peripheral Drivers 
(Cont’d) 

Driver, 7 Channel, PMOS Input (hammer, lamp, relay 

driver) (Cont’d.) 


ULN2002A 

Tl 

Addressable Peripheral Driver (Latched, 8 Output 1 

Driver) 


NE590 

Signetics 

NE592 

Signetics 

Printer Driver, 7 Channel 


FD1021 

Hitachi 

Driver, 8 Channel, CMOS/TTL Input (hammer, lamp, j 

relay driver) 


ULN-2803A 

Sprague 

ULN-2805A 

Sprague 

ULN-2813A 

Sprague 

ULN-2815A 

Sprague 

ULN-2823A 

Sprague 

ULN-2825A 

Sprague 

Driver, 8 Channel, CMOS/PMOS Input (hammer, 

lamp, relay driver) 


ULN-2804A 

Sprague 

ULN-2814A 

Sprague 

ULN-2824A 

Sprague 

1 Driver, 8 Channel, MOS/TTL Input (hammer, lamp, j 

relay driver) 


ULN-2801A 

Sprague 

ULN-2811A 

Sprague 

ULN-2821A 

Sprague 

I Driver, 8 Channel, PMOS Input (hammer, lamp, relay 

driver) 


ULN-2802A 

Sprague 

ULN-2812A 

Sprague 

ULN-2822A 

Sprague 

1 Driver, 8 Channel, CMOS/TTL Input (lamps, relay 

dnver) 


UDN-2981 A 

Sprague 

UDN-2983A 

Sprague 

1 Driver, 8 Channel, CMOS/PMOS Input (lamp, relay 

driver) 


UDN-2982A 

Sprague 

UDN-2984A 

Sprague 

1 Printer Controller, for Seiko CR 330 or M 310 

j |iPD?64 

NEC Micro (1799) 

1 Printer Controller, for 5 x 7 dot matrix printers 

CY-480 

Cybernetic 

Printer Driver, 5 Channel 


LB1287 

Sanyo 

LB 1288 

Sanyo 

Printer Driver, 10 Channel 


FD1018 

Hitachi 

Thermal Print Head Driver 


SN75270 

Tl 

SN75490 

Tl 

Printing Calculator Circuits 


DS8654 

National 

DS8655 

National 

DS8656 

National 

DS8692 

National 

DS8693 

National 

DS8694 

National 


t Military Temperature Range (-55” to 125”C) 


* Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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INTERFACE-Sense Amplifiers 


Sense Amplifiers 


One Channel Sense Amplifier (for core memories) 
MCI 440 Motorola 


Dual Channel Gated Sense Amplifier (for core 

memories) 


CA1541 

fRCA 

Dual Core Memory Sense Amplifier, Separate Outputs 1 

SN5524 

tAMD 

SN7524 

AMD 

SN5525 

tAMD 

SN7525 

AMD 

5524M 

t Fairchild 

5525M 

t Fairchild 

55224M 

t Fairchild 

55225M 

t Fairchild 

7524C 

Fairchild 

7525C 

Fairchild 

75224C 

Fairchild 

75225C 

Fairchild 

ITT5524 

t ITT 

ITT7524 

in 

MC5524 

t Motorola 

MC5525 

t Motorola 

MC7524 

Motorola 

MC7525 

Motorola 

DS5524 

t National 

DS5525 

f National 

DS7524 

National 

DS7525 

National 

7524 

Signetics 

SG5524 

t Silicon G 

SG5525 

tStanG 

SG7524 

Silicon G 

SG7525 

Silicon G 

SN5524 

T Tl 

SN7524 

n 

Dual Core Memory Sense Amplifier, Complemetary 

Output, Latch Capability 


SN5520 

tAMD 

SN7520 

AMD 

SN5521 

tAMD 

SN7521 

AMD 

ITT5520 

tITT 

ITT7520 

in 

DS5520 

t National 

DS5521 

t National 

DS7520 

National 

DS7521 

National 

7520 

Signetics 

SG5520 

t Silicon G 

SG5521 

t Silicon G 

SG7520 

Silicon G 

SG7521 

Silicon G 

SN5520 

t Tl 

SN7520 

Tl 

Dual Core Memory Sense Amplifier, Single Open I 

Collector Output 


ITT5522 

tm 

ITT7522 

in 

ITT7523 

in 

DS5522 

t National 

DS5523 

t National 

DS7522 

National 

7522 

Signetics 

SG5522 

t Silicon G 

SG5523 

Syicon G 

SG7522 

Silicon G 

SG7523 

Silicon G 

SN5522 

t Tl 

SN7522 

Tl 


Function Device 

Source 

Line 

Sense Amplifiers (Cont’d) 


Dual Core Memory Sense Amplifier, Output Register 

70 

| SN7526 

Tl 


Dual Core Memory Sense Amplifier, Separate 


Outputs, Test Points 



5528M 

t Fairchild 


5529M 

t Fairchild 


7528C 

Fairchild 


7529C 

Fairchild 


075528 

tm 


ITT7528 

in 


MC5528 

t Motorola 

80 

MC5529 

t Motorola 


MC7528 

Motorola 


MC7529 

Motorola 


DS5529 

t National 


■ DS7528 

National 


DS7529 

National 


7528 

Signetics 


SG7528 

Silicon Q 


SG7529 

Silicon G 


SN7528 

Tl 

90 

Dual Core Memory Sense Amplifier, Separate Inverted 


Outputs 



SN55234 

tAMD 


SN55235 

tAMD 


SN75234 

AMD 


SN75235 

AMD 


55234 M 

t Fairchild 


55235M 

t Fairchild 


75234C 

Fairchild 


. 75235C 

Fairchild 

100 

n755234 

tin 


ITT75234 

in 


75234 

Signetics 


SN55234 

1 71 


SN75234 

Tl 


1 Dual Core Memory Sense Amplifier, Separate Inverted 


Outputs, Test Points 



SN55238 

tAMD 


SN75238 

AMD 


SN55239 

tAMD 

110 

SN75239 

AMD 


55238M 

t Fairchild 


55239M 

t Fairchild 


75238C 

Fairchild 


75239C 

Fairchild 


SN55238 

t Tl 


SN75238 

Tl 


Dual Core Memory Sense Amplifier, Separate Open 


Collector Outputs 



5534 M 

t Fairchild 

120 

5535M 

t Fairchild 


55232M 

t Fairchild 


55233M 

f Fairchild 


7534C 

Fairchild 


7535C 

Fairchild 


75232C 

Fairchild 


75233C 

Fairchild 


075534 

tm 


077534 

in 


MC5534 

t Motorola 

130 

MC5535 

t Motorola 


MC7534 

Motorola 


MC7535 

Motorola 


DS5534 

t National 


DS5535 

t National 


DS7534 

National 


DS7535 

National 


75232 

Signetics 


(Continued) 




Sense Amplifiers (Cont’d) 


Dual Core Memory Sense Amplifier, Separate Open 
Collector Outputs (Cont'd.) 

SG5534 t Silicon G 

SG5535 t Silicon G 

SG7534 Silicon G 

SG7535 Silicon G 

SN55232 t Tl 

SN75232 Tl 

Dual Core Memory Sense Amplifier, Separate Open 

Collector Outputs, Test Points 



5538M 

t Fairchild 


5539M 

t Fairchild 


7538C 

Fairchild 


7539C 

Fairchild 


075538 

tm 


n77538 

in 


MC5538 

t Motorola 


MC5539 

t Motorola 


MC7538 

Motorola 


MC7539 

Motorola 


DS5538 

t National 


DS5539 

t National 


DS7538 

National 


DS7539 

National 


SG5538 

t Silicon G 


SG5539 

t Silicon G 


SG7538 

Silicon G 


SG7539 

Silicon G 


Dual Sense Amplifier/Data Register (for core 


memories) 



0755236 

tin 


0775236 

in 


in55237 

tm 


ITT75237 

in 


MOS to nL Level Converter, High Speed, Three 


State 



MC4000 

Motorola 


MC4300 

t Motorola 


Dual Sense Amplifier (for MOS Memory or line 


receiver) 



DS163 

tAMD 


DS363 

AMD 


DS1603 

tAMD 


DS3603 

AMD 


DS3604 

AMD 


SN75207 

AMD 


SN75208 

AMD 


75207C 

Fairchild 


75208C 

Fairchild 


ITT75207 

in 


0775208 

in 


DS3604 

National 

(504) 

DS1603 

t National 

(504) 

DS3603 

National 

(504) 

DS75207 

National 

(504) 

DS75208 

National 

(504) 

75S207 

Signetics 


75S208 

Signetics 


SN75207 

Tl 


SN75208 

Tl 


Dual Sense Amplifier (NMOS memories to ECL 10K) 

MC3461 

Motorola 




ill 

O 

< 
I L 

oc 

Ul 

h- 


Dual MOS to TTL Level Converter, Latch, Three State 
(Sense Amp) 

MC4068 Motorola 

MC4368 t Motorola 

MC54468 t Motorola 

MC74468 Motorola 

(Continued) 


t Military Temperature Range (-55° to 125’C) 


* Typical Values 
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1C MASTER 


INTERFACE-Sense Amplifiers (Cont’d) 


Function 


Device 


Source 


Device 


Source 


Line 


Device 


Source 


Line 


Sense Amplifiers (Cont’d) 


Dual MOS to TTL Level Converter, Latch, Three State 

(Sense Amp) (Cont'd.) 



DS3625 

National 

(514) 

DS7802 

t National 


DS7806 

t National 


DS8802 

National 


DS8806 

National 


N8T25 

Signetics 


Translators: See also Digital TTL (Translators) 

Quad Sense Amplifier, Three State 



MC3430 

Motorola 


MC3431 

Motorola 


MC3432 

Motorola 


MC3433 

Motorola 


DS3651 

National 

(517) 

DS3653 

National 


Hex MOS Sense Amplifier (MOS to TTL Converter) 

Three State 



DS1605 

t National 

(505) 

DS1606 

t National 

(505) 

DS1607 

t National 

(505) 

DS1608 

t National 

(505) 

DS3605 

National 

(505) 

DS3606 

National 

(505) 

DS3607 

National 

(505) 

DS3608 

National 

(505) 


Hex MOS Sense Amplifier, Open Collector (for 1103) 
3208A Intel 

Hex MOS Sense Amplifiers with Latches, Three State 
3408A Intel 

4 Input Sense Amplifier (for plated wire or thick/thin 
film memories) 

MC1444 Motorola 

MC1544 t Motorola 

Dual Digit Driver, Sense Amplifier, for MD8201 RAM 
MB8912 Fujitsu 

M 8891 5 Fujitsu 

Dual Sense Amplifier with Read Strobe, ECL for 
MB8215 RAM 

MB8916 Fujitsu 


20 


30 


40 


t Military Temperature Range (-55” to 125"C) 
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INTERFACE-Transmitters-Receivers 



Max Serial 






Max Serial 



Data Rate 

Supply 





Data Rate 

Supply 

Function 

in KHZ 

Voltage 

Device 

Source 

Line 

Function 

in KHZ 

Voltage 


Serial Transmitters-Receivers 


(ACIA) Asynchronous Communications Interface Adapter 
(Links 8 Bit bidirectional data bus to serial asynchronous 
data communications, including to 6860) 

50 5 

S6850 AMI (1567) 

MC6850 Motorola 

Digital Modem (Modulation, demodulation and supervisory 
control, up to 600bps.) 

0.6 5 

MC6860 Motorola 

PSAR (Programmable Synchronous Asynchronous 
Receiver) Synchronous/ Asynchronous serial to parallel 
converter with programmable character length and 
programmable serial data rate. 

100 -12,5 

AY8-1472B Gl 

PT1472B Western 

640 -12, ±5 

NC2259 Nitron 

-12,5 

PT1472B-01 Western 

PSAT (Programmable Synchronous Asynchronous 
Transmitter) Synchronous/ Asynchronous parallel to serial 
converter that has programmable character length and 
programmable serial data rate. 

100 -12,5 

AY8-1482B Gl 

PT1482B Western 

200 -12, ±5 

NC2257 Nitron 

NC2260 Nitron 

640 -12,5 

PT1482B-01 Western 

PSART (Programmable Synchronous Asynchronous 
Receiver Transmitter) Serial to parallel and parallel to 
serial converter that can operate in Full Duplex Mode. 

50 5 

8251 Intel 

|xP08251 NEC Micro (1614) 

320 5,12 

3843 Fairchild (1038) 

BOART (Bus Orientated Programmable Asynchronous 
Receiver/Transmitter 

9.6 5 

TR1983 Western 

SDLC (Synchronous Data Link Controller) 

1500 5 

SD1933 Western 

Synchronous Receiver/Transmitter (Bi Sync/SDLC) 

800 ±5,12 

pPD379 NEC Micro (1788) 

UART (Universal Asynchronous Receiver Transmitter) 
complete serial to parallel and parallel to serial interface) 
1.2 -12,5 

10371 Rockwell 

10 -12, ±5 

Si 757 AMI 

12.5 -12.5 

S1883 AMI 

(354,1587) 

20 -12,5 

AY6-1013 t Gl 

TR1402 Western 

TR1602 Western 

25 -12,5 

COM2017 SMC 

COM2502 SMC 


Serial Transmitters-Receivers (Cont’d) 


UART (Universal Asynchronous Receiver Transmitter) 


complete serial to parallel and 


serial interface) 
5 


TR1863 

Western 

HCMP1854C 

t Hughes 

CDP1854C 

tRCA 

HM6402-2 

t Harris 

HM6402-9 

Harris 

HM6403-2 

t Harris 

HM6403-9 

Harris 

IM6402 

Intersil 

IM6402M 

t Intersil 

IM6403 

Intersil 

IM6403M 

t Intersil 

TMS6011 

n 


HM6402A-2 

t 

HM6402A-9 


HM6403A-2 

t 

HM6403A-9 



USRT (Universal Synchronous Receiver Transmitter) 
Complete serial to parallel and parallel to serial interface. 

250 -12,5 


USART (Universal Synchronous/Asynchronous 
Receiver/Transmitter) 

56 5 


USYNRT (Universal Synchronous Receiver /Transmitter) 
Multi Protocol, Bit and Byte Oriented 

256 5,12 

MPCC (Multi Protocol Communications Controller) Bit and 
Byte Oriented 

500 5 

Universal Communications Interface (receives or transmits 
data to serial data bus when addressed and commanded 
by bus. Links the bus to serial or parallel I/O devices) 

500 5 

ASTRO (Asynchronous/Synchronous 
Receiver/Transmitter) to interface serial communications 
channel with a parallel digital system (i.e. 
microprocessors) 

1000 12, ±5 


Baud Rate Generator (Programmable Divider) 

1000 12, ±5 


40 -12,5 


50 ±5,12 

-12,5 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


AY3-1015 


AY3-1014A 


AY5-1013A 
COM2017H 
COM2502H 
TR1 602-04 


HCMP1854 

t Hughes 


CDP1854 

tRCA 


COM2601 

SMC 


S2350 

AMI 



(368,1589) 

TR1953 

Western 


3843 

Fairchild 

(1098) 

COM5025 

SMC 


2652 

Signetics 


UMC-16 

Trans-Data 


INS1671 

National 


COM1671 

SMC 


UC1671 

Western 


UC1971 

Western 


F4702BC 

Fairchild 


F4702BM 

t Fairchild 


HD4702-2 

t Harris 

(1634) 

HD4702-9 

Harris 

(1634) 

HD6405-2 

t Harris 

(1634) 

HD6405-9 

Harris 

(1634) 

MCI 4411 

Motorola 


MM5307 

National 


COM5026 

SMC 


COM5026T 

SMC 


COM5046 

SMC 


COM5046T 

SMC 


BR1 941 

Western 


BR1941-06 

Western 



* Typical Values 


1C MASTER 1978 


349 


Master Selection Guide 






































































Master Selection Guide 


1C MASTER 


INTERFACE-Transmitters-Receivers (Cont’d) 


Max Serial 

Data Rate Supply 

Function in KHZ Voitage 

Device Source Line 

Max Serial 

Data Rate Supply 

Function in KHZ Voltage 

Device Source Line 

Serial Transmitters-Receivers (Cont’d) 


• 

. 


Baud Rate Generator (Programmable Divider). Dual 

1000 12, ±5 

COM5016 SMC 

COM5016T SMC 

COM5036 SMC 

COM5036T SMC 


t Military Temperature Range (-55’ to 125*0) * Typical Values 



Bold face indicates additional data is provided on the page noted. 
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Communications Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Package 

S1883 

Universal Asynchronous 
Receiver/Transmitter (UART) 

P-l2 

-12V, ± 5V 

TTL 

40 Pin Plastic, 

40 Pin SLAM 

S2350 

Universal Synchronous 
Receiver/Transmitter (USRT) 

N-SiGate 

+5V 

TTL 

40 Pin Plastic 

40 Pin SLAM - 

S2559 

Digital Tone Generator 

CMOS 

+3.5V to +13V 

TTL-CMOS 

16 Pin Plastic 

S2560 

Key Pulser 

CMOS 


— 

18 Pin Package 

24 Pin Package 

S2561 

Tone Ringer 

CMOS 

— 

— 

18 Pin Package 

S2562 

Repertory Dialer 

CMOS 

— 

- 

40 Pin Package 

S2563 

Single Channel PCM CODEC 

! 

CMOS 

— 

— 

24 Pin Package 


TouchControl™ Interface Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Packages 

S9260/61 

Seven-Switch Interface 

P-12 

-13.5V 

to -18V 

MOS/TTL 

22 Pin Plastic 

S9262 

Fourteen-Switch Interface 

P-l2 

-13.5V 

to -18V 

MOS/TTL 

22 Pin Plastic 

S9263/64/65 

Sixteen Switch Interface 

P-l2 

-13.5.V 
to -18V 

MOS/TTL 

40 Pin Plastic 

S9266 

32-Switch Interface 

P-l2 

-13.5V 

to -18 V 

MOS/TTL 

40 Pin Plastic 




TCK-100 TouchControl™ Kit 


The AMI TouchControl kit demonstrates the ease with which this unique system of capacitive switching may be imple- 
mented. Included in the kit are a printed circuit board and AMI’s S9263 TouchControl circuit. The printed wiring board, 
which has sixteen touch switches etched into its top surface, contains on its reverse side all the interconnection necessary 
to interface the S9263 outputs with sixteen light emitting diodes. Additional components required for the kit are readily 
available, and assembly of the kit should take less than an hour’s time. 


The TouchControl™ Concept 

TouchControl™ panels replace mechanical switches with 
non-moving electronically sensitive glass (or other material 
panels that respond to the touch of a finger. The most 
apparent advantage of TouchControl is the visual appeal 
of a flat keyboard, which may be designed in a wide variety 
of patterns and colors. In addition to the advanced styl- 
ling features, TouchControl also offers several practical 
benefits, such as the reliability of non-moving electronic 
controls and electrical isolation of the entire switch area. 
TouchControl also provides safety advantages, complete 
moisture proofing and ease of cleaning. Contact your 
nearest AMI Sales Office for additional information about 
the TouchControl concept. 


Typical Applications 

• Appliance Control Panels 

• Home Entertainment Systems 

• Power Tool Controls 

• Television Sets 

• Automotive Controls 

• Telephones 

• Games 

• Industrial Controllers 

• Computer Terminals 

• Keyboards 

• Instrumentation 

• 16-to01 Multiplexers 

• Microprocessor Interface 
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FEATURES 

• 16 TouchControl Switches can Operate in 

Different Modes 

• Quick and Convenient for Demonstrating 

TouchControl Concept 

• Interfaces Easily to External Logic for 

Prototype Development 

• Can Drive up to 16 LED Indicators 

• Provisions for Adding Power Supply 

Components (for 115 VAC Operation) 


PARTS LIST FOR AMI TOUCHCONTROL KIT: 

QUANTITY 

REQUIRED 

DESCRIPTION 

1 

S9263 TouchControl circuit (Included) 

1 

Printed wiring board (Included) 

1 

Transformer, 12.6 volt 300mA 

Radio Shack P/N 273-1385 or equivalent 

1 

Line cord 

1 

Diode IN920 or equivalent 

2 

100Kf2 Resistor Vi Watt 

1 

60Kf2 Resistor Vi Watt 

1 

15Kf2 Resistor V* Watt 

1 

10Kf2 Resistor Vi Watt 

16 

3.3KS2 Resistor Vi Watt 

1 

Transistor 2N3569 or equivalent 

1 

500/iF capacitor/20 volts 

1 

0.33/UF capacitor 

1 

270 pF capacitor 

16 

Light emitting diode — MV5023 
or equivalent 

1 

Aluminum chassis box- 1 5” x 9” 

Bud No. AC 1421 or equivalent 
(optional) 


ASSEMBLY 

The circuit board may be assembled easily by refer- 
ring to Figure 2, a view of the reverse side of the 
board. For appearance, it is recommended that all 
components except the LED’s and the S9263 be 
mounted on the reverse side of the board, with all 
leads cut off flush with the board’s top surface. 

For convenience, a 15 volt power supply is provided 
on the "circuit board, so that the system may be 
plugged into a standard 110 volt outlet. If desired, 
an external DC supply of 15 volts may be used, 
connecting the positive and negative outputs to the 
corresponding holes designated for Cl. If a DC 
supply is used, the transformer, diode, and Cl may 
be eliminated. 


TouchControl™ Kit 

INTRODUCTION 

The AMI TouchControl kit demonstrates the ease 
with which this unique system of capacitive switch- 
ing may be implemented. Included in the kit are a 
printed circuit board and AMI’s newly developed 
S9263 TouchControl circuit. The printed wiring 
board, which has 16 touch switches etched onto its 
top surface, contains on its reverse side all the inter- 
connection necessary to interface the S9263 inputs, 
with the 16 touch switches and the S9263 outputs 
with 16 light emitting diodes. As the touch switches 
are activated, the corresponding diodes are lighted 
to indicate the output states of the S9263. If 
desired, external logic may be operated by connect- 
ing a cable directly to the S9263 outputs. 

Additional components required for the kit are 
readily available, and assembly of the kit should 
take less than an hour’s time. The circuit board 
may be mounted either on standoffs or on a stand- 
ard aluminum chassis box. 

OPERATION 

The AMI TouchControl kit provides sixteen touch 
switches that interface with the S9263 to activate 
sixteen light emitting diodes. Each of the switches 
numbered from one to fifteen has a light associated 
with it which is labeled with the same number. The 
switch labeled “T” is used to select the mode of 
operation of the S9263, either momentary or toggle. 
When the LED labeled “T” is off, touch pads one 
through fifteen operate as momentary switches, 
and any switch’s corresponding LED will turn on 
when the switch is touched, remaining on only for 
the duration of touching the switch. If “T” is 
touched, the “T” LED will turn on and stay on 
even after “T” is untouched. The S9263 is now 
operating in a toggle mode, and the brief touch of 
any switch from one through fifteen will cause its 
corresponding LED to turn on and latch. Subse- 
quent activations of the switch will turn the LED 
off and on alternately. Touching “T” once again 
causes the “T” LED to turn off, and the S9263 
once again operates in the momentary mode. By 
removing the 0.33/uF capacitor, it is possible to use 
the “T” pad as a clear switch. In this mode, all 
numbered pads function as “push on, push off” 
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switches. Touching the “T” pad turns off all LED’s 
corresponding to the numbered switches. 

To operate external logic systems with the Touch- 
Control kit, a cable may be soldered, using a 
grounded soldering iron, directly to the outputs of 


the S9263. The voltage on an output that is turned 
off (corresponding LED is off) is - 15 volts (or 
Vdd)* When turned on, the output will rise towards 
ground (Vgs ). Appropriate loading conditions are 
specified in the advanced product description for 
this part. 



TRANSFORMER 
12.5 VAC 300MA 


Cl "500/20 


SCHEMATIC DIAGRAM OF TCK-100 


PARTS LIST FOR ASSEMBLING TCK - 100 KIT: 


-16 LED'S MV5023 
0REQUIV. 

16 RESISTORS 

/ 3300 WATT 



t L8 

X R14 


J 17 

^ R 13 


J L6 






% 

^r R1 ° 


J L3 __ 

^ R 9 



R 8 


: u 



d L9 

yv«- R15 


* L10 

^ R16 


R " “ 

111 

^ R17 


2 liz 

/^ R18 


2 L13 

^ R 19 


j L14 

^ R2 ° 


2 L15 

R21 



AV- 1 


2N3569 
OR EQUIV. 


PART NUMBER 

Rl, R4 
R2 
R3 
R5 

R6 thru R21 

Cl 

C2 

C3 


PART DESCRIPTION 

100 KO V* Watt resistor 
10 K£2 Vi Watt resistor 
60 K£2 Vi Watt resistor 
15 Kf2 Vi Watt resistor 
3.3 Kl2 Vi Watt resistor 
500 juF capacitor 20 Volts 
270 pF capacitor 
0.33 /UF capacitor 


PART NUMBER 

Q1 

D1 

LI thru L16 


PART DESCRIPTION 

NPN transistor 2N3569 or equivalent 
Diode IN920 or equivalent 
Light emitting diode — MV5023 or 
equivalent 

AMI integrated circuit S9263 
Transformer 12. 6 VAC @ 300 mA. 
Radio Shack P/N 273-1385 
or equivalent 
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SI 883 



Universal Asynchronous Receiver/Transmitter 

(UART) 



FEATURES 


1 2.5 K Baud Data Rates 
5-8 Bit Word Length 

Parity Generation/Checking Odd, Even, None 
Framing and Overflow Error Detection 
1, 1.5, or 2 Stop Bits 


FUNCTIONAL DESCRIPTION 

The SI 883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic required to interface a word parallel con- 
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1 , 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART employs a 
START bit detection network and allows errorless recovery of 
data with up to 42% distortion. 

The UART will transmit or receive data characters of 5, 6, 7, 
or 8 bit length. Options allow the generation and checking of 


• Double Buffered Input/Output 

• Independent Transmit/Receive Rates 

• Start and Stop Bits Generated and Detected 

• Interchangeable with TMS601 1, COM2017, 

TR1 602, AY-5-1013 

• Tri-State Outputs 

odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 
The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex operation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
generates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 



















NOTE: Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functional operation of the device ai 
these or any other conditions above those indicated in the operation section of this specification are not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 



DC (STATIC) CHARACTERISTICS 


Symbol 


Ta = 0° - +70°C, V S S = +5 Volt ±5%, Vqg = -12 Volt ±5% 


Parameter 

Min 

Max 

Unit 

1 : 

Condition 

Input High Voltage 

Vss -1.0 

Vss +0.3 

Volt 

Internal Pull-up 

Input Low Voltage 

VGG 

0.8 

Volt 

Resistor Provided 

Input Load Current 


-1.2 

mamp 

Vin = 0 Volt 

Output High Voltage 

2.4 


Volt 

lOH = - 100 uamp 

Output Low Voltage 


.4 

Volt 

lOL = 1 -6 mamp 

Input Capacitance 


20 

P f 

VlN = VsS 

Output Capacitance 


10 

Pf 

VOUT = Vss 

Vss Supply Current 


30 

mamp 

SWE = RDE = Vil 

VgG Supply Current 


40 

mamp 

ITTL Load 



AC (DYNAMIC) CHARACTERISTICS Ta = 0°C - +70°C; Vss = +5 Volt ±5%; Vqg = -1 2 Volt ±5% 


Symbol 

Parameter 

Min 

Max 

Unit 

TCP, RCP 

Clock Frequency 

DC 

200 

KHz 


Condition 


Input Pulse Widths 


PWTCP 

Transmit Clock 

2.5 

PWRCP 

Receive Clock 

2.5 

PWCS 

Control Strobe 

250 

PWTDS 

Transmit Data Strobe 

250 

PWRST 

RESET 

1.0 

PWSWE 

Status Word Enable 

500 

PWRDA 

Reset Data Available 

500 

PWRDE 

Receive Data Enable 

250 



usee 

C L = 20pf 

usee 

1 TTL Load 

nsec 


nsec 


pisec 


nsec 


nsec 


nsec 



Switching Characteristics 



Control Set Up Time 

0 


nsec 

F 

Control Hold Time 

20 


nsec 

F 

Output Enable Time 


500 

nsec 


Output Disable Time 


500 

nsec 
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TIMING WAVEFORMS (Figure 1) 



PIN DEFINITIONS 
Pin 


Label 

V SS 

VGG 

VDD 

RESET 


Function 

+5 Volt ± 5% 

-12 Volt ±5% 

Ground 

The transmitter status outputs TBMT and TEOC are set to VoH indicating the input trans- 
mitter buffer register is empty. The TSO output generates VoH or MARK until a valid 
data character has been loaded into the transmitter and valid data transmission begins. The 
receiver status output ODA, is reset to the Vol state. 

Number Data Bits/Character 
Number Data Bits/Character 
Number Stop Bits 

The bit length of each data character and the number of stop bits added to each transmitted 
character are defined by these three inputs. 

The character word length does not include the parity bit and is common to both the 
transmitter and receiver if operating in the full duplex mode. 

NSB NDB2 NDB1 BITS/CHARACTER STOP BITS 

VlL V IL Vjl 5 1 

VlL V(L Vih 6 1 

VlL V IH Vil 7 1 

vil vih v ih 8 i 

vih Vil v il 5 i.s 

vih v iL vj H 6 2 

vih Vjh vi L i 2 

Vm Vih vm 8 2 


(35) 

NPB 

NO PARITY BIT. A Vjh eliminates the PARITY bit from being transmitted causing the 

STOP bit(s) to immediately follow the last data bit. The receiver assumes the bit(s) following 
the last data bit to be STOP bits. The RPE output is also forced to a Vol condition. 

(39) 

POE 

PARITY ODD/EVEN. If the NPB input is Vjl, the parity mode is ODD if POE is Vjl and 

EVEN if POE is Vjh- 

The parity mode is the same for both the transmitter and receiver. 

(34) 

CS 

CONTROL STROBE. A V JH loads POE, NDB1, NDB2, NPB, NSB into the CONTROL 

HOLDING REGISTER. 

To load the control inputs for static operation CS can be hard-wired to V|H- 


TRANSMITTER DATA BITS. Input data on DB1-DB8 are strobed into the DATA INPUT 
HOLDING REGISTER by TDS 

Input data is assumed right justified so DB1 is always the least significant bit and is the bit 
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Pin Label Function 

(31) DB6 transmitted following the START bit. For data words less than eight bits, the unused bits are 

(32) DB7 don’t care inputs. 

(33) DB8 

(23) TDS TRANSMITTER DATA STROBE. A Vjl enters data on the DB1-DB8 inputs into the 

INPUT HOLDING REGISTER. If the transmitter is in the idle state with both TBMT and 
TEOC at VoH. the START bit w ill be generated on the first negative transition of the input 
clock TCP following the return of TDS to a Vjh state. 

(25) TSO TRANSMITTER SERIAL OUTPUT. Data entered on DB1-DB8 are serially transmitted on 

TSO. A START (SPACE) bit precedes each character. A PARITY bit, if selected, and the 
correct number of STOP bits follow the last valid data bit. 

The TSO output is VoH (MARK) when a valid character is not being transmitted. 

(22) TBMT TRANSMITTER BUFFER EMPTY. A VoH indicates the character in the INPUT 

HOLDING REGISTER has been transferred into the transmitter and a new character may be 
loaded into the INPUT HOLDING REGISTER. One complete character time (START BIT, 
DAT A BITS, PARITY BIT, AND STOP BIT(S)) is available to load the next character. If a 
TDS is not generated within the time allotted, the TSO output will go into an idle state of 
VoH or a MARK condition. TBMT will remain in the tri state mode unless SWE is a UzL- 

(24) TEOC TRANSMITTER END OF CHARACTER. A Vql to Vqh transition indicates the 

transmission of the character and stop bits have been completed. The VoH is maintained 
until the leading edge of the next START bit (MARK to SPACE transition) is generated. 

(40) TCP TRANSMITTER CLOCK PULSE. The transmitter input clock must be 16 times faster than 

the desired baud rate at TSO. 

(17) RCP RECEIVER CLOCK PULSE. The receiver input clock must be 16 times the baud rate of 

data received on RSI. 

(20) RSI RECEIVER SERIAL INPUT. Serial input data is received on RSI at a baud rate 1 /16th the 

rate of RCP. The Vjh to Vjl (MARK to SPACE) transition beginning each START bit 
synchronizes the receiver to the incoming data. Data is assumed to be received least 

significant bit first. 

RD1 RECEIVER DATA. Data outputs from the DATA OUTPUT HOLDING REGISTER are 

RD2 active only when RDE is a Vjl. The eight data outputs are in a tri-state mode if RDE is a 

RD3 ViH- Data is presented at the outputs right justified with RDI the least significant bit. For 

RD4 data word lengths less than 8 bits the unused bits will appear as VoL- 

RD5 
RD6 
RD7 
RD8 



( 12 ) 
01 ) 
( 10 ) 
( 9) 
( 8 ) 
( 7 ) 
( 6 ) 
( 5) 
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ELECTRICALLY equivalent schematic 


FIGURE 3. CONSTRUCTION OF A TWO SWITCH TOUCHCONTROL PANEL WITH EQUIVALENT ELECTRICAL CIRCUIT. 


The application of the conductive surfaces depends on 
selection of the panel materials. If glass is used, for example, it 
is common to apply a coating of tin oxide, which is then fired 
on for durability, rear surface conductors may be screened on 
with a conductive ink. Touch panels may be made more simply 
from double-sided printed circuit boards in which the conduc- 
tive TouchControl surfaces are created by standard etching. 
For breadboarding purposes, a number of conductive tapes 
and paints are available and may be applied to a variety of 
touch panel materials. 

ELECTRICAL OPERATION 

The three conductive surfaces in a TouchControl switch 


dielectric constant, A is area, and d is the material’s thickness, 
it is apparent that minimum switch size is dependent on the 
thickness and dielectric constant of the panel material. If, for 
example, the panel is made from 1/8” thick glass with a dielec- 
tric constant of 8, then the minimum area of each of the two 
rear surface conductors is 0.5 sq. inches. Since the touch 
surface must cover the entire area of the two rear conductors, 
it must, then, be at least 1 .0 sq. inch. It is desirable to separate 
the two rear-surface conductors by at least 0.125 inches, so 
the touch surface would be somewhat larger than 1.0 sq. inch. 
Higher capacitance, and thus, smaller touch switches, can be 
obtained by using epoxy printed circuit material ; though the 
dielectric constant is lower (around 5.0) the thickness can be 
decreased substantially. 


combine to form two capacitors connected in series, as shown 
in the schematic diagram of Figure 3. An AC signal generated 
in the MOS circuit is applied to the rear conductive surface 
labeled C. This signal is coupled through to surface A by the 
capacitor formed by C and A. The signal is then coupled to 
surface B by the capacitor formed by A and B and applied to 
one of the inputs of the MOS circuit, which detects the 
signal’s presence. When surface A is touched, the amplitude of 
the signal is significantly decreased because of body capacitance. 
This is sensed by the MOS circuit, and the appropriate switch- 
ing function is performed. 

TOUCH SWITCH LAYOUT GUIDELINES 

AMI TouchControl circuits have been designed to inter- 
face with a variety of touch switch configurations. However, 
there are several guidelines that must be observed to insure a 
satisfactory TouchControl system. 

The size of a TouchControl switch is dependent on the 
amount of capacitance needed to couple the clock signal to 
the “I” inputs of the MOS circuits. Because the input capaci- 
tance associated with the circuit input is typically five pico- 
farads, it is advisable that each of the two series capacitors 
formed by the three conductive TouchControl panel surfaces 
be no less than seven picofarads. Since the capacitance in pico- 
farads can be calculated by C = 0.22GA- d, where €Eis the 


CIRCUIT TO PANEL CONNECTIONS 

There are a number of ways to make the necessary con- 
nections between TouchControl circuits and panels. A simple 
approach is to use a printed circuit board for the touch panel. 
In this case, the connections to the circuit are made by the 
etched copper pattern. In laying out a printed circuit, it is 
important to keep the copper traces running to the individual 
touch pads separated from each other as much as possible. In 
most instances a minimum spacing of 0.125” between traces 
is acceptable, though wider spacing might be necessary in cases 
where traces will run parallel to each other for distances of 
over six inches. It is also important to keep the clock output 
(SCI) at least 0.75 inches away from any input trace. These 
spacing requirements are guidelines to be followed regardless 
of the touch panel material. 

With glass touch panels, a simple method for bread- 
boarding systems is to fasten individual wires onto the conduc- 
tive surfaces with a conductive epoxy. For production situa- 
tions, it is possible to locate the electronic circuitry on a separ- 
ate printed circuit board. Contact to the glass touch panel can 
be made through spring contacts mounted in the appropriate 
locations on the circuit board. An alternate approach is to 
route the traces on the glass to an edge of the glass, making 
connection through an edge connector, keeping in mind the 
spacing requirements between traces. 
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FIGURE 2. 14 SWITCH APPLICATION USING S9262 


TABLE 1. OUTPUT ENCODING 
(V B b = ° volts ) 


ENA INPUT 

Available on the S9266, the ENA input allows the out- 
puts to be bussed and may be gated off by application of a 
logic 1 level. Vss applied to the input enables all five outputs 
and AK. 

EXT 

The EXT pin is available on the S9266 and is used to 
supply a higher clock voltage to the TouchControl panel when- 
ever that may be necessitated by smaller touch switch size. 
When the higher clock voltage level for SCI and SC2 is not 
required, this pin should be connected to VdD- 


SCAN 

OUTPUT 


TOUCHED 

INPUT 


)B1 B2 B3 B4 


' O'' OUTPUTS 


00 01 02 03 04 05 06 


SC2 

sc: 

sc: 


sc: 

sc: 


sc: 

sc: 

sc: 

sc: 


0 0 0 0 0 
10 0 0 0 
0 10 0 0 
1 l 0 0 0 
0 0 10 0 
10 10 0 


0 l 

1 1 


l 0 0 
1 0 0 
0 0 0 10 
10 0 10 
0 10 10 
,110 10 
0 0 110 

I 0 I I 0 
0 1110 

II I 10 


l I 0 0 I 
0 0 10 1 
10 10 1 
0 110 1 
I 1 I 0 1 


0 0 0 
1 0 0 


1 I 0 
0 0 


i 0 0 0 0 0 0 
0 10 0 0 0 0 
0 0 1 0 0 0 0 
0 0 0 I 0 0 0 
0 0 0 0 I 0 0 
0 0 0 0 0 10 
0 0 0 0 0 0 ! 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
ooooooo 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
ooooooo 
0 0 0 0 0 0 0 
o o o o e o o 


TOUCHCONTROL APPLICATION NOTES 


PANEL CONSTRUCTION 

A TouchControl switch panel consists of a single sheet 
of a rigid material with conductive surfaces applied on both 
sides as shown in Figure 3. 

A number of materials may be used for touch panels, the 
selection of the material most suited for a particular applica- 
tion being dependent on such things as durability, appearance, 
ease of assembly, cost, and dielectric constant of the material. 


Regardless of the selected panel material, a touch switch 
is formed by applying a single conductive surface to its front 
surface with two other conductive surfaces applied directly in 
line on the reverse side of the panel. Figure 3 shows three 
views of a typical touch panel containing two TouchControl 
switches. On switch one, conductive surface A is applied to the 
front of the panel and is the surface to be touched to effect a 
switch closure. Surfaces B and C are applied directly in line with 
A on the opposite side of the panel. A should cover completely 
and may overlap surfaces B and C. 
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Vbb supply 

The sources of all output devices (both “0” and “B” out- 
puts) are common and connected to pin Vbb - This allows TTL 
compatibility as shown in Figure 1 , as well as the ability to 
drive higher level signals. For instance, if Vgg = 0 volts, Vdd = 
- 16 volts, and Vbb = V$s, then active outputs would drive a 
load connected to V^p towards Vs$. 

M/T INPUT 

The M/T input pin selects the mode of switch operation, 
either momentary or toggle. Applying V'ss to the M/T pin 
selects momentary operation in which appropriate outputs are 
active only for the duration of touching a switch. In this mode, 
no output is active when no switch is touched. A Vdd level 
applied to M/T causes the circuit to operate in the toggle mode 
for “push-on, push-off’ operation. Subsequent activation of 
the switch will toggle the corresponding output on and off 
alternately. It should be noted that each input should be cleared 
to the off state before selecting a new input to obtain mean- 
ingful data from the binary outputs. To reset all outputs when 
the toggle mode is selected, a pulse of V§s level may be applied 
to the M/T input. 


SCI and SC2 OUTPUTS 

The S9262 and S9266 have multiplexed inputs, using 
2x7 and 2x16 matrices, respectively, to provide 14 and 32 
input states. Clock signals SCI and SC2 are used along with 
the “I” inputs to form these matrices as connected in the 
schematic of Figure 1. 

0 OUTPUTS 

Each output pin labeled “O” corresponds to an input 
pin labeled “I”. Whenever an input is selected, the output be- 
comes active and will drive an external load toward supply 
voltage Vbb- This is true for momentary operation only; 
toggle operation is described in the section labeled “M/T 
input.” When “O” outputs are not active, they are high 
impedance open drain. 

B AND AK OUTPUTS 

The S9262 has four and the S9266 has five outputs 
labeled “B.” These supply a binary code relating to the state 
of the inputs. Fourteen unique states are available on S9262 
and thirty-two on S9266. The output configuration is identical 
to the “O” outputs. An extra output labeled AK is available 
on the S9266 and is active whenever any key is selected. 











ELECTRICAL CHARACTERISTICS 

(0°C <Ta < 50°C; V§g = OV; Vdd = - 13.5V to - 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

VlL 

Input logic 0 level - all except 
“I” inputs. 

+ 0.3 

0 

- 1.5 

Volts 

Note: M/T and 

ENA inputs are 
internally pulled 

VlH 

Input logic 1 level - all except 
“I” inputs. 

- 10.0 

- 12.0 

- 18.0 

Volts 

up to V ss . 

f RC 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


T S 

TrST 

Switch delay time 

Time to reset all latches using 

M/T input. 

50 

100 

200 

msec 

msec 

Frequency measured at 
RC Input = 50 kHz. 

VoL 

V OH 

Output low voltage. 

Output high voltage 

Vss 


- 1.0 
v dd 

Volts 

Vbb = Vss; 10K resis- 
tive load to Vdd- 

V OL 

V OH 

Output low voltage. 

Output high voltage 

Vss 

Vbb + 0.4 


V SS -0.5 
Vbb 

Volts 

V S s = +5V;Vbb = 0V 
V DD = - 12V; 2800ft 
resistive load to Vss- 

SCI, SC2 

Scan clock output. 

Output low voltage 

Output high voltage. 

v ss 


- 1.5 

Vdd 


Max. capacitive load- 
ing < 150 pF. 


OPERATION 

Device operation can be understood by referring to 
Figure 1 , depicting a typical application of the S9266. Each of 
the 32 pairs of series capacitors labeled SI - S3 2 is one touch 
switch located on a TouchControl panel constructed of glass, 
printed circuit board, epoxy, or other dielectric material. (For 
details on touch panel configuration and operation, see the 
TouchControl application note included in this APD.) In each 
capacitor pair, the two common plates represent the conductive 
area on the control panel surface that is to be touched. The 
other two plates are formed by two conductive surfaces parallel 
to the touched surface and located directly under it on the 
reverse side of the panel. Referring again to Figure 1 , the S9266 
generates a clock signal on output SCI and a similar signal on 
output SC2. The SCI clock output is connected to the common 
conductors of 16 of the 32 touch switches; the SC2 clock 
connects to the remaining 16 switches. For each touch switch 
the clock signal passes through the two series capacitors and is 
detected in the MOS circuit. When a panel switch surface is 
touched, the signal level into the chip diminishes, and the on- 
chip differential amplifier senses the change and performs the 
appropriate switching function. 


I INPUTS 

Inputs from the touch switch pads to the TouchControl 
circuit are labeled 10 through II 5 (S9266), or 10 through 16 
(S9262). The I inputs in conjunction with SCI and SC2 out- 
puts form a touch switch matrix of 2x16 or 2x7, respectively . 
In both these parts the outputs are binary coded and will be 
described later. 

RC INPUT 

A resistor connected to V D d and a capacitor connected 
to Vgg are connected to the RC input pin to establish the on- 
chip clock frequency that controls the rate of multiplexing 
and the touch switch delay time. Nominal values for these 
components are suggested in Figure 1 , but they may be varied 
to change clock frequency over a range of 50kHz to 100 kHz. 
REF INPUT 

In order to allow flexibility in the choice of TouchControl 
panel materials, switch layout, and switch size, AMI Touch- 
Control inputs have been designed to detect a differential change 
rather than an absolute change in level. To obtain a reference 
level, two resistors are connected to input REF, one connected 
to input REF, one connected to Vss and the other to Vdd. 
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S9260/S9261 




Features 

• Interfaces with up to 16 Touch Switches 

• Eliminates Contact Noise 

• Comparator Sensing Permits Use with Wide Variety of 
Touch Switch Configurations 

• Momentary or Toggle Operation Electrically Selectable 

• Outputs are TTL/CMOS/MOS Compatible 

• Simplifies Design of Touch - Sensitive Switches 

ADVANCED PRODUCT DESCRIPTION 



PIN/PACKAGE CONFIGURATION 
S9260/S9261 




PIN/PACKAGE CONFIGURATION 
S9263/S9264/S9265 


S9263/S9264/S9265 
TouchControl™ Interface 

General Description 

These TouchControl interface circuits can be connected 
to either seven (S9260/S9261) or sixteen (S9263/S9264/ 
S9265) touch switches. For each switch input, there is a 
corresponding separate output. The outputs are open drain 
with their sources connected in common to supply input 
Vbb- This permits the driving of TTL as well as MOS cir- 
cuits, by varying the VgB voltage. The M/T input controls 
operation of the outputs. In the momentary mode (M) 
output is active only while the touch switch is being acti- 
vated (touched by the operator). In the toggle mode (T), 
alternate actuations of a touch switch will cause its asso- 
ciated output to latch either on or off. On the S9260 and 
S9263, the M/T input affects all outputs. On the S9261, 
S9264, and S9265, several switch inputs are permanently 
fixed in the momentary mode, thus allowing both momen- 
tary and toggle switch actuation to be implemented 
simultaneously. 

* I 



BLOCK DIAGRAM - S9260/S9261 (7 SWITCHES) 


v ss 

v 00 

REF 

10 

11 

12 

13 

14 

15 

16 
17 
IB 
19 

no 

MI 
112 
M3 
114 
i IS 

SCI 



BLOCK DIAGRAM - S9263/S9264/S9265 (16 SWITCHES) 
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S9260/S9261/S9263/S9264/S9265 


ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to V$s : + 0.3V to - 20V Storage temperature (Ambient) - 65°C to + 1 50°C 

Operating temperature range: 0°C to + 50°C 

*FOR MULTIPLEXED TOUCHCONTROL CIRCUITS SEE AMI S9262 and S9266. 


Aim 


ELECTRICAL CHARACTERISTICS 

(0°C < T a < 50°C; V ss = 0V; V DD = - 13.5V to - 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

% 

Input logic 0 level - all except 
“I” inputs. 

+ 0.3 

0 

-1.5 

Volts 

Note: M/T input is 
internally pulled up 
to Vss 

Vm 

Input logic 1 level - all except 
“I” inputs 

- 10.0 

- 12.0 

- 18.0 

Volts 


*kc 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


T s 

Trst 

Switch delay time 

Time to reset all latches using 

M/T input. 

50 

100 

200 

msec 

msec 

Frequency measur- 
ed at RC Input 
= 50 kHz 

V OL 

V 0 H 

Output low voltage 

Output high voltage 

V SS 


- 1.0 
VbD 

Volts 

Vbb = V SS ; 10K 
resistive load to 

VoL 

V 0 H 

Output low voltage 

Output high voltage 

VjS 

Vbb + 0.4 


Vgs - 0.5 
Vbb 

Volts 

Vss = +5V;\fe B = 0V 
Vdd = 12V; 2800ft 
resistive load to Vss 

SCI 

Scan clock output: 

Output low voltage 

Output high voltage 

V ss 


- 1.5 
Vdd 


Max. capacitive 
loading < 1 50 pF 


OPERATION 

Device operation can be understood by referring to 
Figure 1 , depicting a typical application of the S9263. Each of 
the sixteen pairs of series capacitors labeled SI - SI 6 is one 
touch switch located on a TouchControl panel. (For details on 
touch panel configuration and operation, see the TouchControl 
application note included in this APD.) In each capacitor pair, 
the two common plates represent the conductive area on the 
control panel surface that is to be touched. The other two 
plates are formed by two conductive surfaces parallel to the 
touched surface and located directly under it on the reverse 
side of the panel. Referring again to Figure 1, the S9263 
generates a clock signal on output SCI that is applied to one 
plate of each capacitor pair; this signal passes through the two 
series capacitors and is detected in the MOS circuit. When a 
panel switch surface is touched, the signal level into the chip 
dimishes, and the on-chip differential amplifier senses the 
change and performs the appropriate switching function. For 
example, if surface SI is touched, the signal at input 13 
decreases, and output 03, normally open, now becomes 


active and drives the SI input to the TTL circuitry toward 
voltage level Vbb- 
I INPUTS 

Inputs from the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9263, S9264, and S9265) 
or 10 through 16 (S9260 and S9261). Each I input relates 
directly to an 0 output of identical numeral. 

RC INPUT 

A resistor connected to V£)D and a capacitor connected 
to Vss are connected to the RC input pin to establish the on- 
chip clock frequency that controls the touch switch delay time. 
Nominal values for these components are suggested in Figure 1 , 
but they may be varied to change clock frequency over a range 
of 50 kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of Touch- 
Control panel materials, switch layout, and switch size, AMI 
Touch Control inputs have been designed to detect a differen- 
tial change rather than an absolute change in level. To obtain a 
reference level, two resistors are connected to input REF, one 
to Vss a °d the other to Vdj> 
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S2350 






Universal Synchronous Receiver/Transmitter 

(USRT) 



RO7 RDg RDg RO4 RD3 ROj RDj ROq 
TBMT FCT SCR RPE ROB ROA 


BLOCK DIAGRAM 



ndb 2 

NDB 1 

TDS 

RCP 

TCP 

RPE 

cue 

RDO 

R0 1 

RD 2 

rd 3 

RO4 

RD 5 

rd 6 

rd 7 

RSI 

TFS 

RSS 

°7 

D 6 



PIN/PACKAGE CONFIGURATION 


FEATURES 

• 500 KHz Data Rates 

• Internal Sync Detection 


Fill Character Register 
Double Buffered Input/ Output 
Bus Oriented Outputs 
5-8 Bit Characters 


• Odd/Even or No Parity 

• Error Status Flags 

• Single Power Supply (+5v) 

• Input/Output TTL Compatible 


FUNCTIONAL DESCRIPTION 

The S2350 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LS1 device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and status. 
Common with the transmitter and receiver are word length and 
parity mode. Data is transmitted and received in a NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
synchronous with respect to framing or “sync” characters 
initializing each message. The USRT receiver compares the 
contents of the internal Receiver Sync Register with the in- 
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for- 


matting a 5, 6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data available (RDA), receiver over- 
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lines and can also be multiplexed onto the output data lines 
for bus organized systems. The data lines have tri-state 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac- 
ters with correct parity at the transmitter serial output (TSO). 
The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char- 
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 
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TYPICAL APPLICATIONS 

• Computer Peripherals • 

• Communication Concentrators • 

• Integrated Modems • 

ABSOLUTE MAXIMUM RATINGS 

High Speed Terminals 

Time Division Multiplexing 

Industrial Data Transmission 

Ambient temperature under bias 

0°C to + 70°C 

Storage temperature 

-65°C to +150°C 

Positive voltage on any pin with respect to GROUND 

+7 volt 

Negative voltage on any pin with respect to GROUND 

-0.5 volt 

Power dissipation 

0.75 watt 


DC (STATIC) CHARACTERISTICS* 

VCC = + 5V i5V ±5%, T^ = 25°C unless otherwise noted. 



Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 


Input High Voltage 

m 

vcc 

Volt 



Input Low Voltage 


+0.8 

Volt 



Input Leakage Current 

■ 

10 

h.a 

Vin = Oto v CC 
Volts 

VOH 

Output High Voltage 

B 


Volts 

lOH = -100iua 

VOL 

Output Low Voltage 

mr 

+0.4 

Volts 

IOL= U6ma 

ClN 

Input Capacitance 

l 

10 

pf 

) Vin = o volt 

COUT 

Output Capacitance 

B 

12 

Pf 

] f= 1.0 MHZ 

ICC 

Vcc Supply Current 

IB 

100 

ma 

No Load 


♦Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 

Vcc = +5V ±5%, T^ = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

500 

KHz 



Input Pulse Widths 


ptcp 

Transmit Clock 

B 


nsec 

Cl = 20pf 

prcp 

Receive Clock 

E9 


nsec 

1TTL Load 

prst 

Reset 

500 


nsec 


PfDS 

Transmit Data Strobe 

200 


nsec 


PfFS 

Transmit Fill Strobe 

200 


nsec 


PRSS 

Receive Sync Strobe 

200 


nsec 


pcs 

Control Strobe 

200 


nsec 


prde 

Receive Data Enable 

400 


nsec 

Note 1 

PSWE 

Status Word Enable 

400 


nsec 

Note 1 

p RR 

Receiver Restart 

500 


nsec 
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AC (DYNAMIC) CHARACTERISTICS (CONT’D) 
SWITCHING CHARACTERISTICS 


ttso 

Delay, TCP Clock to Serial Data Out 


700 

nsec 


ttbmt 

Delay, TCP Clock to TBMT Output 


1.4 

Msec 


ttbmt 

Delay, TDS to TBMT 


700 

nsec 


tsts 

Delay, SWE to Status Reset 


700 

nsec 


trdo 

Delay, SWE, RDE to Data Outputs 


400 

nsec 

1 TTL Load 

thrdo 

Hold Time SWE, RDE to Off State 


400 

nsec 

C L = 130 pf 

TdTS 

Data Set Up Time TDS, TFS, RSS, CS 

0 


nsec 


TDTH 

Data Hold Time TDS 

700 


nsec 


t dti 

Data Hold Time TFS, RSS 

200 


nsec 


tcns 

Control Set Up Time NDB1, NDB2, NPB, POE 

0 


nsec 


Tcnh 

Control Hold Time NDB1, NDB2, NPB, POE 

200 


nsec 


Trda 

Delay RDE to RDA Output 

700 


nsec 



NOTE 1 : Required to reset status and flags. 
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TRANSMITTER TIMING DIAGRAM 




RESET IS LOW. THE INITIAL RESET PULSE SHOULD NOT OCCUR UNTIL 10Q MICROSECONDS 


AFTER POWER IS APPLIED. 


< 


RECEIVER TIMING DIAGRAM 
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INTERFACE 


AMI 


S2559 


ri 


Wide Operating Supply Voltage Range: 3.5 to 
13 Volts. 

Low Power CMOS Circuitry Allows Device 
Power to be Derived Directly From the Tele- 
phone Lines or from Small Batteries, e.g., 9V. 
Uses TV Crystal Standard (3.58 MHz) to 
Derive All Frequencies Thus Providing Very 
High Accuracy and Stability. 

Mute and Transmitter Drivers On Chip. 
Interfaces Directly to a Standard Telephone 
Push-Button Keyboard. 



FEATURES 



Two-of-Eight 
Digital Tone Generator 


Digitally Synthesized Sine Wave for Individual 
Tones. The Harmonic Distortion is Well Below 
Industry Specification. 

On Chip Generation of a Reference Voltage to 
Assure Amplitude Stability of the Dual Tones 
Over the Operating Voltage and Temperature 
Range. 

Dual Tone as Well as Single Tone Capability. 



PIN ! IDENTIFIER 


S2559 DIGITAL TONE GENERATOR BLOCK DIAGRAM 



XT A l j I ?0^S 8 _ , 4 , 

I iu H I ^ I ^ I 


10 1 MUTE R2 " |2 — — jLj 
R 3 *_!i_ 7 8 7| 

R4 <*4^ . 0 # 


-tf © & [ 



2 XMIT w 5 
C3 -*~r- 
1 Vnn C4 -i- 


s Tj£n.zki i j i 

[ ENCAPSULATED CIRCUITJ 


500 TYPE TELEPHONE SET MODIFIED FOR DUAL TONE SIGNALING 


f ' c 

0 810 MAX t 

0065 E 

0.040 t 

— Or-] 

1 »« 



0 090 MIN — J H — H — 0 200 MAX 



677222 ts 


16 PIN PACKAGE 
CONFIGURATION (PLASTIC 
OR CERAMIC PACKAGE) 
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ELECTRICAL SPECIFICATIONS All Parameters measured at 25°C in Circuit of Figure 1 . 


S2559 


SYMBOL 

PARAMETERS/CONDITIONS 

V+ to V- 

LIMITS ! 

UNIT 

MIN 



OUTPUT VOLTAGE 


mm 




VTL 

Low Tone 

RL = 600ft 


490 

660 

mVrms 

VTH 

High Tone 

RL = 600ft 


650 

880 

mVrms 

VTL 

Low Tone 

RL = 320ft 

12.0 

440 

600 

mVrms 

VTH 

High Tone 

RL = 320ft 

12.0 

590 

790 

mVrms 

dBhl 

Ratio of High to Low Tone 

- 

1.75 

3.75 

dB • 

thd 

Distortion (any dual frequency) 



10.0 

% 


OUTPUT CURRENT 






IOL 

OSC 

VIL - 0.5 V 

3.5 

0.34 


mA 

IOH 


VIH = 3.0 V 

3.5 


-0.23 

mA 

IOL 

Mute 

VOL = 0.5 V 

3.0 

0.20 


mA 

IOL 


VOL = 0.5V 

10.0 

0.50 


mA 

IOH 


VOH = 2V 

3.0 


-0.20 

mA 

IOH 


VOH = 9V 

10.0 


-0.50 

mA 

tsu 

Oscillator Startup Time 

3.5 


6.0 

ms 

VDD 

Operating Supply Voltage 


3.5 

13.5 

V 


SUPPLY CURRENT 






IDD 

Standby (No key selected XMIT disconnected) 

13.0 


130 

mA 


Operating (One key selected XMIT disconnected) 

5.0 


18 

mA 


INPUT VOLTAGE (Row and Column Inputs) 





VIL 

“0” Level 


3.5 


0.5 

V 




13.5 


3.0 


VIH 

“1” Level 


3.5 

3.2 






13.5 

10.0 




INPUT CURRENT (Row and Column Inputs) 




■ 

IIH 

Pulliip 

VlH = 3.0 V 

3.5 

-.45 


1 I 



VIH = 13.0V 

13.5 

- 1.48 



IIL 

Pulldown 

VIL = 2.1V 

3.5 


.1 




VIL = 9.1V 

13.5 


.6 

nit— 


OUTPUT VOLTAGE 






VOL 

Mute, No Load 


3.5 


0.4 

V 




s 13.5 


1.0 


VOH 



3.5 

2.6 




- 


13.5 

10.0 



VOH 

XMIT 

IOH = 0mA 

3.5 






IOH = 1 5mA 

3.5 

1.5 





IOH = 0mA 

13.5 






IOH = 50mA 

10.0 

8.0 




TELEPHONE 



TEST CIRCUIT FOR MEASUREMENTS OF AMPLITUDE/LOOP CURRENT AND DISTORTION 
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S2560 


Key Pulser 


Features 


□ 

□ 

□ 

□ 


□ 

□ 

□ 

□ 


□ 


Low Voltage CMOS Process for Direct 
Operation From Telephone Lines 
Inexpensive R-C Oscillator Design Provides 
Better than ±3% Accuracy Over Supply 
Voltage, Temperature and Unit to Unit 
Variations 

Dialing Rate Can Be Varied By Changing the 
Dial Rate Oscillator Frequency 
Dial Rate Select Input Allows Changing of 
the Dialing Rate by a 2:1 Factor Without the 
Need of Changing Oscillator Components 
Two Selections of Mark/Space Ratios 
(33-1/3 /66-2/3 or 40/60) 

Twenty Digit Memory for Input Buffering 
and for Redial With Access Pause Capability 
Mute and Dial Pulse Drivers on Chip 
Accepts Standard Telephone DPCT Keypad 
or SPST Switch X-Y Matrix Keyboard 
Arranged in a 2 of 7 Format; Also Capable 
of Logic Interface 
Ignores Multi Key Entries 


General Description 

The S2560 Key Pulser is a CMOS integrated circuit 
that converts pushbutton inputs to a series of pulses 
suitable for telephone dialing. It is intended as a 
replacement for the mechanical telephone dial and 
can operate directly from the telephone lines with 
minimum interface. Storage is provided for 20 digits, 
therefore, the last dialed number is available for 
redial until a new number is entered. 

Unique Features of S2560A (18 Pin Package) 

IDP scaled to the dialing rate such as to produce smaller 
I DP at higher dialing rates. Additionally, the IDP can 
be changed by a 2 :1 factor at a given dialing rate by 
means of the IDP select input. 

Unique Features of S2560B (24 Pin Package) 

Separate IDP oscillator for selecting an IDP indepen- 
dent of the dialing rate. Provision for changing of the 
IDP by a 2 :1 factor without the need of changing ex- 
ternal components. 

Alternating pacifier tone output simulates dual tone 
effects coincident with each keyboard number entry. 


Data subject to change at any time without notice. These sheets transmitted for information only. 


Block Diagram 


Physical Dimensions 


keyroaro 

hmits 


HOOK 

SWITCH 


DIAL 

RATI 
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I0P 
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• N313 



ORS IfS «US TEST 
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Absolute Maximum Ratings 


Supply Voltage 

Operating Temperature Range 

Storage Temperature Range 

Voltage at Any Pin 


Lead Temperature (Soldering, 10 Seconds) 


_ +5.5V 

- 40°C to +85° C 

- 40° C to +125° C 

V ss -0.3Vto V DD + 0.3V 


300° C 


Electrical Characteristics Specifications apply over the operating temperature range and 1.5V < Vdd to Vss 
< 3.5V unless otherwise specified. 


Symbol 


I<DLDP 


lOHDP 


! OLM 


lOHM 


!OLT 


lOHT 


IDD 


IlL, IlH 


IlL, IlH 




Parameter 


Output Current Levels 


DP Output Low 


Current 


DP Output High 
Current 


MUTE Output Low 
Current 


MUTE Output High 
Current 


Tone Output Low 
Current 


Tone Output High 
Current 


Quiescent Current 



Input Current Any 
Pin (Keyboard Inputs) 


Input Current Any 
Other Pin 


Operating Current 


Oscillator Frequency 


Frequency Deviation 


Input Voltage Levels 


Logical “1” 


Logical “0” 


Input Capacitance 
Any Pin 


Vdd^-vss 

(Volts) 


Min. Max. Units 



vdd 

-0.25 

v dd 

Vss 

v ss + 

0.25 


Conditions 



VquT = 0.4V 


VOUT “ IV 
VquT = 2.5 V 


VquT = 0.4 V 


UJ 

o 

< 

u. 

DC 

HI 

H 


VOUT = IV 
VQUT ■ 2.5V 


VQUT = 0.4 V 


v OUT = IV 


^On Hook” 
HS = V DD 


vin = vss ° r v dd 


vin = Vss or v dd 


DP, MUTE open, H3=Vss 

(“Off Hook”) 

Keyboard processing and dial 
pulsing space fo = 2400Hz 
DP, MUTE sourcing 20#iA, other 
conditions as above 


Fixed R-C oscillator components 

50k£2 < Rj) < 750kf2 ; 

lOOpF < Cd* < 3000pF; 

imd < Re < 5Mi2 

*330pF most desirable value 

for Cj). Indicated and over the operating 

temperature range and unit to unit 

variations 


The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (Vgs < Vj < Vj)Q as a maximum limit). This rule will prevent over -dissipation and 
possible damage of the input -protection diode when the device power supply is grounded. 
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S2561 


Tone Ringer 


Features 


□ 

□ 


□ 


□ 


CMOS Process for Low Power Operation 
Operates Directly from Telephone Lines 
with Simple Interface 
Also Capable of Logic Interface for 
Non-Telephone Applications 
Provides a Tone Signal that Shifts Between 
Two Predetermined Frequencies at 
Approximately 16Hz to Closely Simulate 
the Effects of the Telephone Bell 
Push-Pull Output Stage Allows Direct Drive, 
Eliminating Capacitive Coupling and 
Provides Increased Power Output 
50m W Output Drive Capability at 10V 
Operating Voltage 


□ Auto Mode Allows Amplitude Sequencing 
such that the Tone Amplitude Increases in 
Each of the First Three Rings and Thereafter 
Continues at the Maxiiuuin Level 

□ Single Frequency Tone Capability 

General Description 

The S2561 Tone Ringer is a CMOS integrated circuit 
that is intended as a replacement for the mechanical 
telephone bell. It can be powered directly from the 
telephone lines with minimum interface and can 
drive a speaker to produce sound effects closely 
simulating the telephone bell. 


Data subject to change at any time without notice. These sheets transmitted for information only. 


Block Diagram 


Physical Dimensions 


1?|H/ BMi S1?H/ 



PIN 1 IDENTIFIER 
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S2561 


Absolute Maximum Ratings 

Supply Voltage 

Operating Temperature Range 

Storage Temperature Range 

Voltage at Any Pin 

Lead Temperature (Soldering, lOsec) 


+13.5V 

- 40° C to +85° C 

- 40° C to +125° C 

V SS - 0.3V to V DD + 0.3V 
300° C 


Electrical Characteristics Specifications apply over the operating temperature range and 3.5V < Vdd to Vss 
< 13.5V unless otherwise specified. 


Symbol 

Parameter 

Min. 

Max. 

Units 

Conditions 

VDS 

Operating Voltage (Vdd to Vgg) 

7.5 

13.5 

V 

Ringing, THC pin open 

V DS 

Operating Voltage 

3.5 


V 

“Auto” mode, non-ringing 

ids 

Operating Current 


100 

mA 

Non-ringing, Vdd = 10V, THC 
pin open 

IDS Operating Current 


25 

mA 

Non-ringing, Vdd = 6V, THC 
pin open 

lOHC 

Output Drive 

Output Source Current 
i (OUTh, OUTc outputs) 

5 



V D D= 10V, V 0U T= 9V 

lOLC 

Output Sink Current 
(OUTh, OUTc outputs) 

5 


mA 

^dd = iov, Vout = o.5V 

lOHM 

Output Source Current 
(OUTm output) 

2 


mA 

Vdd = iov, Vout = 9V 

lOLM 

Output Sink Current 
(OUTm output) 

2 



Vdd = iov, Vout = o.sv 

lOHL 

Output Source Current 
(OUTl output) 

1 


mA 

Vdd = iov, Vout = 9V 

lOLL 

Output Sink Current 
(OUTl output) 

1 


mA 

Vdd = iov, Vout = o.5V 


CMOS to CMOS 





VlH 

Input Logic “1” Level 

0.7 Vqd 

Vdd + 0.3 

V 

All inputs 

VlL 

Input Logic “0” Level 

Vgg - 0.3 

0.3 V DD 

V 

All inputs 

VOH 

Output Logic “1 ” Level 

0-9Vdd 


V 

All outputs except OUTc, OUTh, 
OUTm and OUT L . IO = -10/uA 

v OL 

Output Logic “0” Level 


0.5 

V 

All outputs except OUTc, OUTh, 
OUT M and OUT L . I 0 = 10/uA 

Voz 

Output Leakage Current 
(OUTh, OUTm outputs in high 
impedance state) 


1 

| -1 

mA 
n A 

Vdd = iov, Vout = °v 

Vdd = iov, Vout = iov 

Cin 

Input Capacitance 


7.5 

pF 

Any pin 

Afo/fo 

t 

1 

Oscillator Frequency Deviation 

3 

+3 

| 

! 

% 

i 

Fixed RC component values 
lMn < R s i, Rti < 5Mn ; 

100kn < Rsm> Utm < 750kn 

150pF < C so , Cto < 3000pF 

330pF recommended value of C so 
and Cto, su PPly voltage varied from 

9V ± 2V (over temperature and unit- 
unit variations) 

r load 

Output Load Impedance Connected i 600 

Across OUTh an< I OUTc j 

! 

n 

Tone Frequency Range = 300Hz to 
3400Hz 

IlH, II 

Leakage Current, Vj n = Vdd or Vgg 

100 

nA 

Any input, Vdd = 10V 

V TH 

Internal Threshold Voltage J 6.5 

8 

V 

Measured at THC pin; Vdd > ®V 




The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (Vgg < Vj < Vdd as a maximum limit). This rule will prevent over -dissipation and pos- 
sible damage of the input -protection diode when the device power supply is grounded. 
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sz562 


Features 


Repertory Dialer 


□ CMOS Process Achieves Low Power Operation 

□ 8 or 16 Digit Number Capability 
(Pin Programmable) ^ 

□ Dial Pulse and Mute Output 

□ Tone Outputs Obtained by Interfacing with 
Standard AMI S2559 Tone Generator 

□ Two Selections of Dial Pulse Rate 

□ Two Selections of Inter- Digit Pause 

□ Two Selections of Mark/Space Ratio 
(33-1/3/ 66-2/3 or 40/60) 

□ Memory Storage of 32 8 -Digit Numbers or 
16 16 -Digit Numbers with Standard 

AMI S5101 RAM 

□ 16 -Digit Memory for Input Buffering and for 
Redial with Access Pause Capability 

□ Accepts the Standard Telephone DPCT 
Keypad or SPST Switch X- Y Matrix 
Keyboards; Also Capable of Logic Interface 

□ Ignores Multi Key Entries 

Data subject to change at any time without notice. These sheets 


□ Inexpensive, but Accurate R-C Oscillator 
Design Provides Better Than ±3% Accuracy 
Over Supply Voltage, Temperature and Unit- 
Unit Variations and Allows Different Dialing 
Rates, IDP and Tone Drive Timing by 
Changing the Time Base 

□ Power Fail Detection 

□ BCD Output with Update for Number Display 
Applications 

General Description 

The S2562 Repertory Dialer is a CMOS integrated 
circuit that can perform storing or retrieving, normal 
dialing, redialing or auto dialing and displaying of 
one of several telephone numbers. It is intended to be 
used with the AMI standard S5101— 256x4 RAM that 
functions as telephone number storage. With one 
S5101 up to 32 8 -digit or 16 16-digit numbers can 
be stored. It can provide either dial pulses or DTMF 
tones with the addition of the AMI S2559 tone 
generator for either the dial or tone line applications. 

transferred for information only. 
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S2562 


Functional Description 

The S2562 is a CMOS controller designed for storing or 
retrieving, normal dialing, redialing or auto dialing and 
displaying of one of several telephone numbers. It is 
intended to be used with the AMI standard S5101 
256x4 RAM that functions as a telephone number 
storage. A single S5101 RAM will store up to 32 8- 
digit or 16 16 -digit telephone numbers. The S2562 
can be programmed to work with either 8 -digit or 
16 -digit numbers by means of the Number Length 
Select (NLS) input. 

The S2562 uses an inexpensive, but accurate R-C 
oscillator as a time base from which the dialing rate 
and inter-digit pause duration (IDP) are derived. Dif- 


ferent dialing rates and IDP durations can be imple- 
mented by simply adjusting the oscillator frequency. 
The dialing rate and IDP can be further changed by a 
2:1 factor by means of the dialing rate select (DRS) 
and inter-digit pause select (IPS) inputs. Thus, for the 
oscillator frequency of 8kHz, dialing rates of 10 and 
20 pps and IDP’s of 400 and 800ms can be achieved. 
The mark/space ratio is fixed independent of the 
time base and can be selected to be either 33 -1/3 /66- 
2/3 or 40/60 by means of M/S input. Over supply vol- 
tage (5V ±10%), operating temperature range and unit- 
unit variations, timing accuracy of ±3% can be a- 
chieved. A mute output is also available for muting of 
the receiver during dial pulsing. 
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Al/llll. 


S2563 


Single Channel 
PCM CODEC 


Features 

□ Complete ju - Law (A -Law Option) PCM 
Encoder and Decoder on a Single Chip 

□ Time Shared Capacitor Array for 
Encode/Decode Functions 

□ Full Duplex Encode/Decode Operation 
Due to Input Sample and Hold Technique 

□ 8 -Bit Companded Output for the Encoder 
and Full Duty Cycle PAM Sample Output 
for the Decoder 

□ Signal to Distortion Ratio Better than 22dB 
for Voice Signals at -45dBV r 

□ Single Positive Polarity Reference Input 

□ Facility to Insert Signaling Bit in the 
Encoded Bit Stream 


□ Facility to Decode Signaling Bit Plus 7-Bit 
or 8 -Bit PCM Word into a PAM Sample 

□ Reduced Power Dissipation in 
Non -Converting State 

□ Fast Conversion Time 
(<30ps at 1MHz Rate) 

General Description 

The S2563 PCM CODEC is an LSI circuit that encodes 
voice signals to a serial PCM data output and decodes 
PCM data input into analog samples representing the 
original voice signal. It is designed to meet tile D3 
channel bank specification for the implementation of 
a 24 channel M-law system. A-law option is also 
available for the implementation of the 30/32 (CCITT) 
European system. 


(Data subject to change at any time without notice. These sheets transmitted for information only.) 


Block Diagram 


— ih 
— | Co 4r 



TTTT 


vcc v$s 

GROUND GROUND 
I Analog) (Digital) 
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AMB 


Absolute Maximum Ratings 

DC Supply Voltages: 

Vqg (with respect to Vcc ) • 
V EE (with respect to v cc) • 
Vqd (with respect to Vgg ) . 

Input Voltages: 

Vjn (analog input) 

V REF 

^DIGITAL •'•••• 

Peak Current Drain Per Pin . . 

Operating Temperature Range: 

Plastic 

Ceramic 

Storage Temperature Range , 


S2563 



+16V 

-8V 

+8V 


(V EE _ 0.5V) to (V GG + 0.5V) 
(V EE - 0.5V) to (V GG + 0.5V) 

-0.5V to (V DD + 0.5V) 

10mA 

0°C to +70° C 

- 40° C to +85° C 

-65°C to +150° C 


Functional Description 

The Single Channel PCM CODEC (S2563) is designed 
to meet the D3 channel bank specification for the im- 
plementation of a 24 channel p-law system. A -law 
option is available for implementation of the 30/32 
channel European system. The S2563 features time 
shared encode and decode circuitry. The encoding of 
the analog voltage sample into an 8 -bit companded 
digital output and the decoding of an 8 -bit companded 
digital input into an analog voltage sample is based 
on the charge -redistribution technique using a capaci- 
tor array. Even though the same capacitor array is 
employed for the encode and decode functions, full 
duplex performance can be achieved due to the use of 
a sample and hold circuit on the input analog voltage. 
The decode time is significantly shorter (less than 
3^s) than the encode time (24ps); hence, if a decode 
request occurs on the ENDEC input while encoding 
operation is under way, it is interrupted and the de- 
coding operation started. At the end of the decode 
operation, control is transferred back to the encode 
operation. There is no loss of information because the 
original analog sample is preserved by the hold circuit 
during the decode operation. Thus, a full duplex per- 
formance can be effectively achieved. 

A single reference voltage of positive polarity (typically 
2.5V) is required at the V REF input. This input is in- 
ternally buffered so that a single external reference 
circuit output may be bused to additional CODEC 
circuits. A negative voltage reference is derived inter- 
nally from the positive reference by use of a unity 
gain inverting amplifier when it is determined that the 
polarity of the input voltage is negative. Otherwise 
this amplifier is used as a unity gain non -inverting 
buffer. The input analog voltage is applied at the V IN 
terminal. Peak-to-peak amplitude of V IN should be 
less than or equal to 2V REF . It is assumed that the 
input analog signal will be capacitively coupled into 


the Vj^ terminal. The V IN terminal will present a 
high input impedance. A continuous clock signal at 
nominal 1.544MHz frequency should be supplied at 
CLENC terminal. By making ENCO line “high,” an 
8 -bit companded PCM word can be read out serially 
at the CLENC clock rate out of the encoder output 
buffer. The ENCO line must go “low” after 8 clock 
cycles of CLENC. The repetition rate of the ENCO 
determines the rate at which the analog input voltage 
will be sampled and encoded and therefore must be 
pulsed at the 8KHz rate. 

For every positive transition of the ENCO line, the 
old PCM data word is shifted out of the output buffer 
while a new analog sample is acquired simultaneously. 
Facility is provided for inserting the signaling bit in 
the encoded bit stream. When the ENSGB line is high, 
the data on the SGB line is substituted for the LSB of 
the PCM word. The decoder accepts a companded 
8 -bit PCM word serially at the INDEC terminal at the 
clock rate supplied at the CLDEC terminal when the 
ENDEC line is made “high.” The ENDEC line must go 
“low” after 8 clock cycles of CLDEC. ENCO, CLENC, 
OUTCO, SGB, ENSGB, ENDEC, CLDEC, CLCON, 
and INDEC signals are TTL compatible. The OUTCO 
signal is a three-state output and is active when ENCO 
is “high.” The received PCM word is decoded by the 
capacitor array and presented to the output sample 
and hold amplifier. The sample and hold amplifier 
holds the output voltage until a new PCM word is re- 
ceived. The output voltage will therefore be updated 
coincident with a positive transition on the ENDEC 
line, i.e., at the desired 8KHz rate. Facility is provided 
to discard the LSB of the received PCM word when 
DISSB line is “high” and only the most significant 7 
bits are used to decode the PCM word with the LSB 
set to zero. When DISSB is “low” all 8 bits of the 
PCM word are used. 
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Date I 


r^lUAItL 

L~J SYSTEMS, INC. 

HDAS-S, HDAS-16 

1 2 BIT HYBRID DATA ACQUISITION SYSTEMS 






CH0H1/CHQ 4 
CHI HI/CM1 3 
CK2HI/CH2 2 
CH3HI/CH3 1 
CH4HI/CH4 62 
CH5HI/CH5 61 
CH6HI/CH6 60 
CH7HI/CH7 59 
CHOLO/CH8 58 
CHI L0/CH9 57 
CH2 LO/CHIO 56 
CH3 L0/CH11 56 
CH4 L0/CH12 54 
CH5 L0/CH13 53 
CH6L0/CH14 52 
CH7U0/CH15 51 



36 BIT 1 
34«IT2 
33 BIT 3 
32 BIT 4 


31® (Ml 
3uwT5 ' 
29 BIT 6 
28 BIT 7 
27 BIT 8 , 
28® IS8) 
25 BIT 9 " 
24 BIT 10 
23 BIT 11 
22 BIT 12 



21® 19-121 
7EOC 


FEATURES 

• 12 Bit Resolution 

• 8 or 16 Channels 

• Internal Instrumentation Amp 

• 50 kHz Throughput Rate 

• Three State Outputs 

The HDAS-8, with 8 differential input 
channels, and the HDAS- 16, with 16 
single ended input channels, are industry’s 
first complete 12 bit data acquisition sys- 
tems in a single hybrid package. Acquisi- 
tion and conversion times combined are 
20/xsec. maximum, givinga 50kHz 
throughput rate. The 12 bit output data 
can be transferred out in three 4 bit bytes 
by means of three state data bus drivers. 
Output coding is straight binary for uni- 
polar operation and offset binary for 
bipolar operation. 

The HDAS circuitry includesan analog 
multiplexer, programmable gain instru- 
mentation amplifier, sample-bold circuit 
with MOS hold capacitor, 10 volt buffered 
reference, 12 bit A/D converter, three 
state bus driver and digital control cir- 
cuitry. The instrumentation amplifier can 
be programmed by a single external resistor 
for gains from 1 to 1000. This is an impor- 
tant feature for processing signals in the 
range of lOmV to 10 V full scale. 

The internal sample-hold device has ex- 
cellent characteristics and has its own self 
contained MOS hold capacitor. Aperture 
delay time is 50nsec. and hold mode droop 
is IfiV/iisec. Nonlinearity error is less than 
y 2 LSB and total error is 1 LSB maximum at 
50 kHz throughput rate. 

The HDAS units are especially useful for 
microcomputer based measurement and 
control systems. The package is a minia- 
ture 2.3 x 1.4 x 0.24 inches 


SPECIFICATIONS, Typical at 25°C 


HDAS-8 

HDAS-16 

No. Channels 

8 

16 

Input Type 

Single Ended 

Differential 

Input Range, unipolar FS 

+ 10mV to + 10V 

+ lOmVto + 10 V 

Input Range, bipolar FS 

±10mVto±10V 

± lOmV to ± 10 V 

Common Mode Range 

±11V 

— 

Input Resistance 

100 Meg. 

100 Meg. 

Input Bias Current, max. 

200 pA 

200 pA 

Input Off. Voltage Drift 

20/xV/ o C+(10mV/°C)G 

Input Gain Equation 

G = 1 + 20K/Rg 

Channel Addressing 

3-Bit Code 

4-Bit Code 

Address Input Logic 

DTL.TTL 

DTL, TTL 

Resolution 

12 Bits 

12 Bits 

Nonlinearity Error, max. 

y 2 LSB 

y 2 LSB 

Differential Nonlinearity, max. 

y 2 LSB 

y 2 LSB 

Total Error, max.* 

0.025% 

0.025% 

GainTempco, typ. 

10ppm/°C 

10ppm/°C 

Gain Tempco, max. 

30 ppm/°C 

30 ppm/°C 

No Missing Codes 

OverOper. Temp. Range 

Dau/ax C..rtr%K. 

• UVVci 'jupp ty OCIIOHIVIl) 

0.01%/% 

0.01%/% 

Throughput Rate, max. 

50 kHz 

50 kHz 

Acquisition Time 

9/xsec. 

9 nsec. 

Conversion Time 

9/isec. 

9 /xsec. 

Aperture Delay Time 

50 nsec. 

50 nsec. 

Sample-Hold Droop 

1 /xV/p isec. 

1 /xV//xsec. 

Feedthrough at 1 kHz, max. 

0.01% 

0.01% 

Output Coding, unipolar 

Straight Bin 

Straight Bin 

Output Coding, bipolar 

Offset Bin. 

Offset Bin. 


Power Requirement 

+ 1 5VDC at 67 mA max . 



- 1 5 VDC at 71 mA max. 



+ 5VDC at 1 55 mA max. 



Miniature 62 Pin 



*at maximim throughput rate 


ORDERING INFORMATION 


Model 

Oper. Temp. 

Range 

Seal 

Price (1-9) 

HDAS-8MC 

0to70C 

Hermetic 

$295.00 

HDAS-8MR 

— 25to +85C 

Hermetic 

395.00 

HDAS-8MM 

-55 to + 125C 

Hermetic 

695.00 

HDAS-16MC 

0to70C 

Hermetic 

295.00 

HDAS-16MR 

-25to +85C 

Hermetic 

395.00 

HDAS-16MM 

-55 to + 125C 

Hermetic 

695.00 
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SYSTEMS, INC. 






1 2 BIT, LOW POWER A/D CONVERTER 



DIGITAL 


Vqd COM Vss 



PARALLEL DATA OUT 


SERIAL OUT 

E.O.C. 

START 

CONVERT 



FEATURES 

• Single Supply Operation 

• CMOS Circuitry 

• 12 Bit Resolution 

• 6 Input Voltage Ranges 

• 26 mW Consumption at 1000 
Conversions /Sec. 

The ADC-HC12B is a complete, low 
power, 12 bit A/D converter utilizing 
CMOS circuitry. It is specifically 
designed for portable and remote 
instrumentation applications where 
low power consumption is essential; 
this unit operates from either a single 
+9 VDC to +15 VDC power source 
(interrupt mode) or from a dual ±9 
VDC to ±15 VDC source (continuous 
mode). In the interrupt mode of opera- 
tion the converter is initially in standby 
mode, drawing only 10 nA of current 
from the supply until a start convert 
pulse is applied to it. With the pulse 
applied the converter turns on, stabili- 
zes, and then performs a 12 bit 
conversion and returns to the standby 
mode while the 12 bit data word is held 
at the output. 

Power consumption is 112 milliwatts 
in the continuous mode and 26 milli- 
watts in the interrupt mode at 1,000 
conversions per second. There are six 
different analog input voltage ranges. 


SPECIFICATIONS, Typical at 25 

°C 

ADC-HC12B 

Resolution 

12 Bits 

Conversion Time, 

305 /usee. max. 

continuous mode 


Conversion Time, 

350 jusec. max. 

interrupt mode 


Gain Tempco, max. 

30 ppm/°C 

Nonlinearity Error, max. 

/ 2 LSB 

Differential Nonlinearity, max. 

y 2 LSB 

Differential Nonlinearity Tempco 

2 ppm/°C of FSR 

No Missing Codes 

Over Op. Temp. Range 

Power Supply Sensitivity 

0.003%/% 

Analog Input Ranges 

0 to +5 V, +10 V, +20 V 


±2.5 V, ±5 V, ±10 V 

Input Impedance 

5K, 10K, or 20K 

Output Logic . 

CMOS 

Unipolar Coding 

Straight Binary 

Bipolar Coding 

Offset Binary 


Two’s Complement 

Power Requirement, continuous 

±9 V to ±15 V 

Power Requirement, interrupt 

+9 V to +15 V 

Package 

32 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price ( 1-24) 

ADC-HC12BGC 

Oto 70C 

Epoxy 

$129.00 

ADC-HC12BMC 

0 to 70C 

Hermetic 

139.00 

ADC-HC12BMR 

-25 to +85C 

Hermetic 

179.00 

ADC-HC12BMM 

-55 to +125C 

Hermetic 

219.00 


COVERED BY GSA CONTRACT 


©1C MASTER 1978 


383 


Datol 





INTERFACE 


^lurndL 

LZJ SYSTEMS, INC. 

ADC-HF12B 

1 2 BIT, ULTRA-FAST A/D CONVERTER 


a> 

(0 


Q 



+ 15V -15V REF + 5V 

POWER POWER OUT POWER 



FEATURES 

• 12 Bit Resolution 

• 2.0 sec. Conversion Time 

• 5 Programmable Input Ranges 

• 100 Megohm Buffer Amplifier 

• Short Cycling Capability 

The ADC-HF12B is an ultra-fast, 

12 bit A/D converter manufactured 
with thin film hybrid technology. 

Using the successive approximation 
technique this converter completes 
a 12 bit conversion in just 2 micro- 
seconds. Five different input voltage 
ranges are available by simple external 
pin connection. An input buffer 

omnli^ior ic plcn nmy/irlaH f rur onnliro- 

UU t |^l I I 1^1 I O ClIOVS fJt VVIUV/U IVI Uf^pilV/W 

tions where 100 megohm input 
impedance is required. 

The ADC-HF12B circuit design uses 
an ultra-fast DAC with 12 matched 
current sources; it also contains a fast 
comparator, precision reference, clock, 
successive approximation register, and 
buffer amplifier. A thin film R-2R 
resistor ladder network is actively laser 
trimmed for optimum linearity. 

Excellent tracking of the DAC current 
sources results in no missing codes 
over the operating temperature range. 


SPECIFICATIONS, Typical at 25°C 


ADC-HF12B 


Resolution 

Conversion Time, max. 

Gain Tempco, max. 

Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Diff . Nonlinearity Tempco 

No Missing Codes 

Power Supply Sensitivity, max. 

12 Bits 

2 jusec. 

20 ppm/°C 

Vi LSB 
y 2 LSB 

3 ppm/°C of FSR 

Over Op. Temp. Range 

0.01%/% 

Analog Input Ranges 

Oto — 5 V, Oto-TO V 
±2.5 V, ±5 V, ±10 V 

Input Impedance 

500 0, IK, 2K 

Buffer Input Impedance 

100 Megohms 

Buffer Bias Current 

125 nA 

Buffer Settling Time 

1 /usee. 

Output Logic 

TTL 

Unipolar Coding 

Straight Binary 

Bipolar Coding 

Offset Binary 

Two’s Complement 


Power Requirement +15 VDC at 70 mA 

— 15 VDC at 30 mA 
+5 VDC at 200 mA 

Package 32 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

ADC-HF12BGC 

0 to 70C 

Epoxy 

$229.00 

ADC-HF12BMC 

0 to 70C 

Hermetic 

249.00 

ADC-HF12BMR 

-25 to +85C 

Hermetic 

299.00 

ADC-HF12BMM 

— 55 to +100C 

Hermetic 

399.00 


COVERED BY GSA CONTRACT 
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L!ij SYSTEMS, INC. 

ADC-HS12B 

1 2 BIT A/D CONVERTER WITH SAMPLE HOLD 




ul SHORT 
CJ CYCLE 


PARALLEL DATA OUT 



FEATURES 

• Internal Sample-Hold 

• 6 /jsec. Acquisition Time 

• 8 Msec. Conversion Time 

• 12-Bit Resolution 

• Programmable Input Ranges 

The ADC-HS12B is a high perform- 
ance 12 bit A/D converter combined 
with a sample-hold in a miniature 32 
pin package. It is specifically designed 
for systems applications where the 
sample-hold is an integral part of the 
conversion process. The sample hold 
has a 6 Msec. acquisition time and 
the A/D converter has an 8 Msec, 
conversion time. Five input voltage 
ranges are programmable by externa! 
pin connection. The input impedance 
to the sample-hold is 100 megohms, 
permitting direct connection to an 
analog multiplexer. 

This converter incorporates proven 
thin film hybrid technology used in 
high volume production. The thin film 
resistor network is fabricated of nichrome 
on glass and then actively laser trimmed 
for best linearity. Other features 
include 20 ppm/°C gain tempco, 

2 ppm/°C differential nonlinearity 
tempco and no missing codes over the 
operating temperature range. 


SPECIFICATIONS, Typical at 25°C 

ADC-HS12B 

Resolution 

12 Bits 

Acquisition Time 

6 /nsec. 

Conversion Time, max. 

8 Msec. 

Gain Tempco, max. 

20 ppm/°C 

Nonlinearity Error, max. 

% LSB 

Differential Nonlinearity, max. 

% LSB 

No Missing Codes 

Over Op. Temp. Range 

Power Supply Sensitivity 

0.002%/% max. 

Analog Output Ranges 

0 to +5 V, 0 to + 10 V 
±2.5 V, ±5 V, ±10 V 

Input Impedance 

100 Megohms 

Input Bias Current 

50 nA 

Aperture Delay Time 

50 nsec. 

Aperture Uncertainty Time 

5 nsec. 

Hold Mode Droop 

50 nV/Msec. max. 

Hold Mode Feedthrough 

0.01% max. 

Output Logic 

TTL 

Unipolar Coding 

Comp. Binary 

Bipolar Coding 

Comp. Offset Binary 

Power Requirement 

4-15 VDC at 60 mA 
-15 VDC at 50 mA 

4-5 VDC at 100 mA 

Package 

32 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

ADC-HS12BGC 

0 to 70C 

Epoxy 

$149.00 

ADC-HS12BMC 

0 to 70C 

Hermetic 

159.00 

ADC-HS12BMR 

-25 to +85C 

Hermetic 

199.00 

ADC-HS12BMM 

-55 to +100C 

Hermetic 

239.00 


COVERED BY GSA CONTRACT 
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SYSTEMS, ING 

ADC-HX12B 

1 2 BIT, LOW COST A/D CONVERTER 


FEATURES 

• 12 Bit Resolution 

• 20 id sec. Conversion Time 

• 5 Programmable Ranges 

• 100 Megohm Buffer 

• Lowest Cost 

The ADC-HX12B is a very low cost, 

12 bit A/D converter which is function- 
ally complete. It is fabricated with 
thin film hybrid technology to perform 
a conversion in 20 /isec. By means of 
external pin connections it can be 
programmed for 5 different input volt- 
age ranges. An internal 100 megohm 
buffer is provided for high input 
impedance applications. 

The circuit consists of a 12 bit DAC 
which employs quad current switches, a 
precision zener reference, a fast 
comparator, clock, successive approxi- 
mation register, and buffer amplifier. 

A nichrome thin film resistor network 
is actively laser trimmed to achieve 
optimum linearity. 

Output data is available in both 
parallel and serial forms. This con- 
verter can also be short cycled to 
achieve faster conversions at lower 
resolutions. 


SPECIFICATIONS, Typical at 25°C 

ADC-HX12B 


Resolution 

Conversion Time, max. 

Gain Tempco, max. 
Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Diff. NonlinearityTempco 
No Missing Codes 
Power Supply Rejection, max. 

Analog Input Ranges 

Input Impedance 
Buffer Input Impedance 
Buffer Bias Current 
Buffer Settling Time 
Unipolar Coding 
Bipolar Coding 


Power Requirement 


Package 


12 Bits 
20jusec. 

20 ppm/°C 
Zz LSB 
Vz LSB 

2 ppm/°C of FSR 
Over Op. Temp. Range 
0 . 002 %/% 

0 to +5 V, Oto +10V 
±2.5 V, ±5 V, ±10 V 
2.5 K, 5 K or 10 K 
100 Megohms 
125 nA 

3 /isec. 

Complementary Binary 
Comp. Offset Binary 
Comp. 2’s Complement 

+ 15 VDC at 55 mA 
-15 VDC at 45 mA 
+5 VDC at 100 mA 
32 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

ADC-HX12BGC 

0 to 70C 

Epoxy 

$ 82.50 

ADC-HX12BMC 

0 to 70C 

Hermetic 

95.00 

ADC-HX12BMR 

-25 to +85C 

Hermetic 

125.00 

ADC-HX12BMM 

-55 to +100C 

Hermetic 

155.00 
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RIDAfEL 

hi SYSTEMS, INC. 

ADC-HZ12B 


1 2 BIT, HIGH PERFORMANCE A/D CONVERTER 




7 6 5 4 3 2 1 T SERIAL 

BIT NO. MSbSTSB. ° A1 " A 

* OUT 


PARALLEL DATA OUT 


FEATURES 

• 8 Msec. Conversion Time 

• 20 ppm/°C Tempco 

• 5 Programmable Ranges 

• Short Cycle Capability 

• 100 Megohm Buffer 

The ADC-HZ12B features high 
conversion speed in a hybrid 12 bit 
A/D converter. By employing a low 
capacitance nichrome-on-glass thin 
film resistor network, a conversion 
time of only 8 Msec. is achieved. This 
converter also has 5 different input 
voltage ranges determined by external 
pin connection and a 100 megohm 
buffer which may be connected if 
desired. 

This ADC-HZ12B is functionally 
complete, incorporating a 12 bit 
DAC, precision reference, fast com- 
parator, successive approximation 
register, a clock, and buffer amplifier. 
The thin film resistor network has 
excellent tracking characteristics- 
resulting in no missing codes over the 
operating temperature range. The net- 
work is functionally laser trimmed. 

Output coding is complementary 
binary, complementary offset binary, or 
complementary two’s complement. 
Provision is made for precise, external 
adjustment of offset and gain. 


SPECIFICATIONS, Typical at 25°C 


ADC-HZ12B 

Resolution 

12 Bits 

Conversion Time, max. 

8 Msec. 

Gain Tempco, max. 

20 ppm/°C 

Nonlinearity Error, max. 

Vi LSB 

Differential Nonlinearity, max. 

Vi LSB 

Diff. Nonlinearity Tempco 

2 ppm/°C of FSR 

No Missing Codes 

Over Op. Temp. Range 

Power Supply Sensitivity, max. 

0.002%/% 

Analog Input Ranges 

Oto +5 V, Oto + 10V 
±2.5 V, ±5 V, ±10 V 

Input Impedance 

2.5K, 5K or 10K 

Buffer Input Impedance 

100 Megohms 

Buffer Bias Current 

125 nA 

Buffer Settling Time 

3 Msec. 

Output Logic 

TTL 

Unipolar Coding 

Complementary Binary 

Bipolar Coding 

Comp. Offset Binary 

Comp. 2’s Complement 

Power Requirement 

+ 15 VDC at 55 mA 
-15 VDC at 45 mA 
+5 VDC at 100 mA 

Package 

32 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price ( 1-24) 

ADC-HZ12BGC 

0 to 70C 

Epoxy 

$119.00 

ADC-HZ12BMC 

0 to 70C 

Hermetic 

129.00 

ADC-HZ12BMR 

-25 to +85C 

Hermetic 

169.00 

ADC-HZ12BMM 

-55 to +100C 

Hermetic 

195.00 


0 

+-» 

ca 
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SnEjySyEL 

SYSTEMS, INC. 

□AC-HA14B 

HIGH RESOLUTION, MULTIPLYING CMOS D/A CONVERTER 



FEATURES 

• 14 Bit Resolution 

• 2 & 4 Quadrant Multiplying 

• 500 nsec. Settling Time 

• 10 ppm/°C Tempco 

• +5 V or +15 V Power Supply 

The DAC-HA14B is a 14 bit, CMOS 
multiplying D/A converter. There are 
two versions, offering a choice of either 
+5 V or +15 V power supply operation. 
The +5 V model draws only 10 ^A 
quiescent current while the +15 V 
model draws 2 mA. The device is pack- 
aged in a 20 pin ceramic DIP package. 
The combination of low ON resistance 

AI1AO Awrl a I ArAr_+rimmorl 

L/IVI V-/0 OWiT^i ICO anu a taoci i* him mu 

nichrome thin film resistor network 
result in a maximum nonlinearity of 
±1 LSB with 14 bit monotonicity at 
25°C. The gain temperature coefficient 
of the circuit is 10 ppm/°C maximum. 
The resistor network is an R-2R ladder 
with resistance values of 10K and 20K 
ohms. 

The input resistance to the ladder is 
10K ohms for the external reference 
source, which may be ±10 V. Band- 
width for the reference input is 200 
kHz. The DAC-HA14B incorporates 
internal protection on the power supply 
and digital input terminals to prevent 
latch-up problems. 


SPECIFICATIONS, Typical at 25°C 


DAC-HA14B 

Resolution 

14 Bits 

Settling Time, to 1 LSB 

500 nsec. 

Gain Tempco, max. 

10 ppm/°C 

Nonlinearity, max. 

1 LSB 

Differential Nonlinearity, max. 

1 LSB 

Monotonicity 

At 25°C 

Power Supply Sensitivity 

0.005%/% 

Analog Output Current 

±1 mA 

Reference Input Range 

±10 V 

Reference Input Impedance 

10K ±20% 

Input Logic 

TTL, CMOS 

Coding, unipolar 

Straight Binary 

Coding, bipolar 

Offset Binary 


pnumr pjoniji ramonj -4-ZL tn 4- 7 VDG 3t 10 "A 

+ 12 to +20 VDC at 2 mA* 
Package 20 Pin DIP 


♦For models designated with 

- 1 suffix 



ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Supply 

Voltage 

Price (1-24) 

DAC-HA14BC 

0 to 70C 

+5 V 

$ 69.00 

DAC-HA14BR 

-25 to +85C 

+5 V 

99.00 

DAC-HA14BM 

-55 to +125C 

+5 V 

139.00 

DAC-HA14BC-1 

0 to 70C 

+ 15 V 

69.00 

DAC-HA14BR-1 

-25 to +85C 

+ 15 V 

99.00 

DAC-HA14BM-1 

-55 to +125C 

+ 15 V 

139.00 
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VQATEL 

SYSTEMS, INC. 

□AC-HF SERIES 

ULTRA-FAST, CURRENT OUTPUT D/A CONVERTERS 



+ 15V - 15V GROUNDS 



MSB DIGITAL INPUTS LSB 


NOTE: FOR DAC-HF10B PINS 1 1 fr 12 ARE NO CONNECTION 

FOR DAC-HF88 PINS 9. 10. 11 & 12 ARE NO CONNECTION 



FEATURES 

• 8, 10, or 12 Bit Resolution 

• 25 nsec. Settling (8 or 10 Bits) 

• 50 nsec. Settling (12 Bits) 

• Unipolar or Bipolar Operation 

• 10 mA Output Current 

The DAC-HF series features ultra- 
fast current outputs for 8, 10, and 12 
bit resolutions. These state-of-the-art 
digital to analog converters give output 
settling times of 25 nanoseconds 
maximum for 8 and 10 bits and 50 
nanoseconds maximum for 12 bits. 
They can be used to drive a load 
resistor directly for up to ±1.2 V 
outputs or with a fast inverting 
operational amplifier (Datel System’s 
AM-500) for up to ±10 V outputs at 
sub-microsecond settling times. The 
required feedback resistors are 
incorporated inside the unit and give a 
selection of five different output 
ranges by external pin connection. 

The circuit uses high speed PNP 
current switches combined with a low 
impedance R-2R ladder network. The 
network is fabricated with nichrome 
thin-film resistors which are then laser 
trimmed for optimum linearity. The 
output current is 0 to +10 mA or 
+5 mA with a 200 ohm output 
impedance. 


SPECIFICATIONS, Typical at 25°C 


DAC-HF8B 

DAC-HF 10B 

DAC-HF 12B 

Resolution 

8 Bits 

10 Bits 

12 Bits 

Settling time max * 

25 nsec. 

25 nsec. 

50 nsec. 

Gain Tempco, max. 

20 ppm/°C 

20 ppm/°C 

20 ppm/°C 

Nonlinearity, max. 

J4LSB 

K 2 LSB 

34 LSB 

Diff. Nonlinearity, max. 

y 2 LSB 

34 LSB 

34 LSB 

Monotonicity 

Over Operating Temp. 

Range 

Power Supply Sensitivity 

0.01%/% 

0.01%/% 

0.01%/% 

Analog Output Ranges 

Oto +10 mA 

0 to +10 mA 

0 to +10 mA 


±5 mA 

±5 mA 

±5 mA 

Output Voltage Compliance 

±1.2 V 

±1.2 V 

±1.2 V 

Input Logic 

DTL/TTL 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Straight Bin. 

Straight Bin. 

Straight Bin. 

Coding, bipolar 

Offset Bin. 

Offset Bin. 

Offset Bin. 

Power Requirement 

+ 15 VDC @ 50 mA 

+ 15 VDC @ 60mA +15VDC@70mi 


-15 VDC @ 12 mA 

-15 VDC @ 12 mA +15 VDC @ 12 m 

Package 

24 Pin DIP 

24 Pin DIP 

24 Pin DIP 

*To 1 LSB 

ORDERING INFORMATION 


Oper. Temp. 



Model 

Range 

Seal 

Price (1-24) 

DAC-HF8BGC 

0 to 70C 

Epoxy 

$109.00 

DAC-HF8BMC 

0 to 70C 

Hermetic 

119.00 

DAC-HF8BMR 

-25 to +85C 

Hermetic 

159.00 

DAC-HF8BMM 

-55 to +125C 

Hermetic 

189.00 

DAC-HF10BGC 

0 to 70C 

Epoxy 

129.00 

DAC-HF 10BMC 

0 to 70C 

Hermetic 

139.00 

DAC-HF10BMR 

-25 to +85C 

Hermetic 

179.00 

DAC-HF10BMM 

-55 to +125C 

Hermetic 

209.00 

DAC-HF12BGC 

0 to 70C 

Epoxy 

139.00 

DAC-HF12BMC 

Oto 70C 

Hermetic 

149.00 

DAC-HF12BMR 

-25 to +85C 

Hermetic 

189.00 

DAC-HF 12BMM 

55 to +125C 

Hermetic 

219.00 


<D 

CO 
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SYSTEMS, INC. 


HIGH PERFORMANCE 1 2 BIT DAC’S WITH INPUT REGISTER 



rQM0MI(DM0] 


[oieioioMoioioiomoi®i0X0J 


OUTPUT 


10V RANGE 


20V RANGE 


SUM. JUNCTION 


REFERENCE 

+6.4V 


THIN FILM RESISTOR NETWORK 


REFERENCE 

CONTROL 

CIRCUIT 


QUAD CURRENT 
SWITCH NO. 2 


QUAD CURRENT 
SWITCH NO. 3 


QUAD CURRENT 
SWITCH NO 1 


REGISTER 

74LS75 


REGISTER 

74LS76 


REGISTER 

74LS75 


DATA INPUTS 


^ FEATURES 

• 12 Bit Resolution 

• Input Register 

• 20 ppm/°C Tempco 

• Binary, BCD, or 2’s Comp. Coding 

• 3 nsec. Settling Time 

The DAC-HK series D/A converters 
are high performance 12-bit devices 
with a fast settling voltage output. 

They incorporate a level controlled 
input storage register and are specifi- 
cally designed for systems applications 
such as data-bus interfacing with 
computers. When the “load” input is 
high data in the storage register is held, 
and when the load input is low data is . 
transferred through to the DAC. There 
are three basic models available by 
coding option: binary, BCD, and two’s 
complement. The output v.oltage ranges 
' are externally pin-programmable and 
include: 0 to +2.5 V, 0 to +5 V, 0 to 
+ 10 V, ±2.5 V, ±5 V, and ±10 V. 

Quad current switches are combined 
with a low T.C. thin film resistor net- 
work and a iow T.C. Zener reference to 
achieve better than 20 ppm/°C gain 
tempco. Optimum linearity is attained 
by functional laser trimming of the thin 
film nichrome resistors. 
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SPECIFICATIONS, Typical at 25°C 


DAC-HK 12B 

DAC-HK12D 


Resolution 

12 Bits 

3 Digits 


Settling Time, to 34 LSB 3 Msec. 

3 Msec. 


Gain Tempco, max. 

20 ppm/°C 

20 ppm/°C 


Nonlinearity, max. 

34 LSB 

% LSB 


Differential Nonlinearity, max. J4 LSB 

% LSB 


Monotonicity 

Over Oper. Temp. Range 


Power Supply Sensitivity 0.002%/% 

0.002%/% 


Analog Output Voltages 0 to +5 V 

Oto +2.5 V 



Oto +10 V 

0 to +5 V 



±2.5 V 
±5 V 
±10 V 

Oto +10 V 


Output Current 

±5 mA 

+5 mA 


Input Logic 

DTL/TTt 

DTL/TTL 


Coding, unipolar 

Straight Bin. 

BCD 


Coding, bipolar 

Offset Bin. 

Two’s Comp. 



Power Requirement 

+15 VDC at 15 mA 
-15 VDC at 30 mA 
+5 VDC at 45 mA 



Package 

24 Pin DIP 



ORDERING INFORMATION 


Oper. Temp. 



IVIVIUWI 

ltUll b W VWM... b 

Sea! 

Pr:cs (1-24) 

DAC-HK12BGC 

Oto70C Binary 

Epoxy 

$ 59.00 

DAC-HK12BMC 

0to70C Binary 

Hermetic 

69.00 

DAC-HK12BMR 

-25 to +85C Binary 

Hermetic 

99.00 

DAC-HK12BMM 

-55to+125C Binary 

Hermetic 

139.00 

DAC-HK 12BGC-2 

0 to 70C 2’s Comp. 

Epoxy 

59.00 

DAC-HK12BMC-2 

0 to 70C 2’s Comp. 

Hermetic 

69.00 

DAC-HK 12BMR-2 - 

-25 to +85C 2’s Comp. 

Hermetic 

99.00 

DAC-HK12BMM-2 - 

-55to+125C 2’s Comp. 

Hermetic 

139.00 

DAC-HK12DGC 

0 to 70C BCD 

Epoxy 

59.00 

DAC-HK12DMC 

0 to 70C BCD 

Hermetic 

69.00 

DAC-HK12DMR 

-25 to +85C BCD 

Hermetic 

99.00 

DAC-HK12DMM 

-55 to +125C BCD 

Hermetic 

139.00 
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SYSTEMS. INC 

□AC-HP16B, DAC-HP16D 

HIGH RESOLUTION D/A CONVERTERS 



BIPOLAR 

OFFSET + 15V GND -15V 


REF. 

OUT 



BIN BIT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
BCD bit 8888 8 8 8 8 8 8 8 S •**'*- 


•8K for BCD model 


DIGITAL INPUTS 



FEATURES 

• 16 Bit Binary Model 

• 4 Digit BCD Model 

• Linearity to 0.003% 

• 15 ppm/°C Tempco, Max. 

• Voltage Output 

The DAC-HP series are high resolu- 
tion D/A converters with voltage 
output. They are self-contained, 
including a low tempco zener reference 
circuit and output operational amplifier, 
all in a miniature 24 pin double spaced 
ceramic DIP package. There are two 
basic models in the series. The DAC- 
HP16B has 16 bit binary resolution 
with ±0.003% linearity while the 
DAC-HP16D has 4 digit BCD resolution 
with ±0.005% linearity. Input coding is 
complementary binary and comple- 
mentary offset binary for the DAC- 
HP16B and complementary BCD for 
the DAC-HP16D. The binary version 
operates in both unipolar and bipolar 
modes with output voltages of 0 to 
+10 V and ±5 V; the BCD version 
operates in unipolar mode only with 0 
to +10 V output. 

The DAC-HP design incorporates thin 
film hybrid technology which has been 
in volume production. Selected low 
tempco nichrome on silicon thin film 
resistor networks are combined with 
tightly matched quad current switches 
to achieve 16 bit resolution. 


SPECIFICATIONS, Typical at 25°C 



DAC-HP1(SB 

DAC-HP16D 

Resolution 

16 Bits 

4 Digits 

Settling Time 

35 /xsec. 

15 Msec. 

Gain Tempco, max. 

15 ppm/2C 

15 ppm/°C 

Nonlinearity, max. 

0.003% 

0.005% 

Monotonicity, 10°C to 40°C 

14 Bits 

16 Bits 

Power Supply, Sensitivity 

0.002%/% 

0.002%/% 

Analog Output Ranges 

0 to +10 V 
±5 V 

Oto +10 V 

Output Current 

±5 mA 

+5 mA 

Input Logic 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Comp. Bin. 

Comp. BCD 

Coding, bipolar 

Comp. Off. Bin. 


Power Requirement 

+15 VDC at 42 mA 
-15 VDC at 36 mA 


Package 

24 Pin DIP 



ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Seal 

Price (1-24) 

DAC-HP16BMC 
DAC-HP16BMR 
DAC-HP 16BMM 

0 to 70C 
-25 to +85C 
-55 to +125C 

Hermetic 

Hermetic 

Hermetic 

$119.00 

149.00 

199.00 

DAC-HP 16DMC 
DAC-HP16DMR 
DAC-HP 16DMM 

Oto 70C 
-25 to +85C 
-55 to +125C 

Hermetic 

Hermetic 

Hermetic 

119.00 

149.00 

199.00 
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INTERFACE 


l^JsYSTEMaiNG 

DAC-HZ12B SERIES 

LOW COST, HIGH PERFORMANCE 1 2 BIT D/A CONVERTERS 



4 D u 


BCD 

BIT 

MSB 800 
400 
200 
100 
80 
40 
20 
10 
8 


LSB 1 



<D 

-4-» 

(0 

Q FEATURES 

• 12 Bits Binary 

• 3 Digits BCD 

• 5 Output Ranges 

• 3 //sec. Settling time 

• 20 ppm/°C Tempco 

The DAC-HZ series are high perfor- 
mance, hybrid 12 bit binary and 3 digit 
BCD digital-to-analog converters. They 
are complete and self-contained with a 
precision internal reference and fast 
output operational amplifier. Pin 
programmable output voltage ranges 
are provided for a high degree of 
application flexibility; the output 
voltage ranges are 0 to +5 V, 0 to 
+10 V, ±2.5 V, ±5 V, and ±10 V with 
oniy unipolar ranges available on the 
BCD models. 

The internal design utilizes three 
quad current switches, two thin film 
resistor networks, a precision zener 
reference circuit, reference control 
circuit and output amplifier. The thin 
film resistor networks are functionally 
trimmed with a laser to precisely set 
the binary weights of the current 
switches. The excellent tracking of the 
thin film resistors in conjunction with 
the tightly matched current switches 
results in a differential nonlinearity 
tempco of only 2 ppm/°C. 


SPECIFICATIONS, Typical at 25°C 


DAC-HZ 12B 

DAC-HZ12D 

Resolution 

12 Bits 

3 Digits 

Settling Time, to 34 LSB 

3 Msec. 

3 nsec. 

Gain Tempco, max. 

20 ppm/°C 

20 ppm/°C 

Nonlinearity, max. 

% LSB 

% LSB 

Diff. Nonlinearity, max. 

14 LSB 

Ya LSB 

Monotonicity 

Over Op. Temp. 

Range 

Power Supply Sensitivity 

0.002%/% 

0.002%/% 

Analog Output Ranges 

0 to +5 V 

Oto +2.5 V 


Oto +10 V 

Oto +5 V 


±2.5 V 

Oto +10 V 


±5 V 



±10 V 


Output Current 

±5 mA 

+5 mA 

Input Logic 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Comp. Bin. 

Comp. BCD 

Coding, bipolar 

Comp. Off. Bin. 



Power Requirement ±15VDCat35mA 

Package 24 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Seal 

Price (1-24) 

DAC-HZ12BGC 

0 to 70C 

Epoxy 

$ 39.00 

DAC-HZ12BGR 

-25 to +85C 

Epoxy 

55.00 

DAC-HZ12BMC 

0 to 70C 

Hermetic 

49.00 

DAC-HZ12BMR 

-25 to +85C 

Hermetic 

69.00 

DAC-HZ12BMM 

-55 to +125C 

Hermetic 

119.00 

DAC-HZ12DGC 

0 to 70C 

Epoxy 

39.00 

DAC-HZ12DGR 

—25 to +85C 

Epoxy 

55.00 

DAC-HZ12DMC 

0 to 70C 

Hermetic 

49.00 

DAC-HZ 12DMR 

-25 to +85C 

Hermetic 

69.00 

DAC-HZ12DMM 

-55 to +125C 

Hermetic 

119.00 
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L~J SYSTEMS, INC. 

SHM-IC-1, SHM-LM-2 

MONOLITHIC SAMPLE-HOLDS 



OFFSET 



REFERENCE 



<D 

CO 

o 


FEATURES 

• Acquisition Time to 5 /isec. 

• 0.01% Accuracy 

• Bandwidth to 2 MHz 

• 0.01% Feedthrough 

• Low Cost 

These monolithic sample-hold devices 
feature excellent performance specifi- 
cations at a low price. They are 
self-contained units requiring only an 
external hold capacitor for operation. 
The SHM-LM-2 operates in a fixed gain 
configuration of +1 while the 
SHM-IC-1 can be externally connected 
for gains of ±1 or for higher gains by 
means of two external resistors. Both 
models consist of a high impedance 
input amplifier, a fast electronic switch, 
and a high impedance output buffer 
amplifier. The circuit operates in a 
closed loop configuration for maximum 
accuracy. 

Accuracy is 0.01% for both models 
making them useful in 12 bit A/D 
converter applications. Fora lOOOpF 
hold capacitor the acquisition time is 
5 /isec.'for the SHM-IC-1 and 6 /xsec. for 
the SHM-LM-2. Better accuracy with 
lower feedthrough and hold mode droop 
can be achieved by using higher value 
hold capacitance such as .01 nF. 


SPECIFICATIONS, Typical at 25°C, Ch = lOOOpF 


SHM-IC-1 


SHM-LM-2 


Accuracy 

0.01% 


0.01% 


Acquisition Time to 0.01% 

5 fx sec. 


6 /nsec. 


Acquisition Time to 0.1% 

4 jxsec. 


5 iisec. 


Aperture Delay Time 

50 nsec. 


100 nsec. 


Hold Mode Droop 

50 iN/ nsec. 


200 /LtV/nsec. 


Hold Mode Feedthrough, max. 0.01% 


0.01% 


Bandwidth 

2 MHz 


1 MHz 


Sample-to-Hold Error, max. 

20 mV 


25 mV 


Gain 

±1 


+1 


Input Voltage Range, min. 

±10 V 


±11.5 V 


Input Impedance 

10 8 ohms 


10 10 ohms 


Input Bias Current, max. 

200 nA 


50 nA 


Input Offset Voltage Drift 

20 M V/°C 


10 mV* 


Digital Control 

DTL, TTL 


DTL, TTL, CMOS 

Output Voltage, min. 

±10 V 


±11.5 V 


Output Current 

±5 mA 


±5 mA 


Power Requirement 

±15 V at 5 mA 

±15 V at 6 mA 

Package 

14 Pin DIP 


TO-99 



"Over Oper. Temp. Range 


ORDERING INFORMATION 


Oper. Temp. 




Model 

Range 

Package 

Price (1-24) 

SHM-IC-1 

0 to 70C 

Ceramic 

$19.00 

SHM-IC-1M 

-55 to +125C 

Ceramic 

40.00 

SHM-LM-2 

0 to 70C 

Metal 


7.95 

SHM-LM-2M 

-55 to +125C 

Metal 


35.00 
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Harris Semiconductor 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HI-200 

Dual SPST CMOS Analog Switch 


III 

O 

< 

UL 

ff 

III 

I- 

z 


FEATURES 

• ANALOG VOLTAGE RANGE 

i15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON TIME 

240ns 

• low Ron 

55fi 

• LOW POWER DISSIPATION 

15mW 

• TTL/CMOS COMPATIBLE 


• NO DIGITAL INPUT CURRENTSPIKE 


APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


• SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING NETWORKS 


PINOUT 


Package Code 4B 


Package Code 2D 



144 — A, 
13 1 — NC 


NC — 1 4 I I 11 — NC 

' 1 

IN 2 — J- 5— jOJ^o-jo — IN 1 
OUT 2— +6 ,L 94— OUT 1 


.. ys 

!l¥ i 


(—0^9 


8 I — Vref 


T 0-1 1 6 


TO-1QO 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


DESCRIPTION 


HI-200 is a monolithic device comprising two independently 
selectable SPST switches which feature fast switching speeds 
(290ns) combined with low power dissipation (15mW at 25°C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-200 operates without any applications 
problems induced by latch-up or SCR mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-200 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 

HI-200 is available in D.I.P. (TO-116) and metal (TO-IOO) cans. 
HI-200-2 is specified from -55°C to +125°C while HI-200-5 
operates from 0°C to +75°C. HI-200 is functionally and pin 
compatible with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 


SWITCH OPEN 
FOR LOGIC HIGH 



SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 



Supply Voltage Between Pins 6 and 10 

+40V 

Total Power Dissipation* 450mW 

VREF t0 G rouncl 

+20V, -5V 

Operating Temperature 

Digital Input Voltage: 

+VSupply +4V 

HI-200-2 -55°C to +125°C 


“^Supply "4V 

HI-200-4 -20° C to +85° C 

Analog Input Voltage (One Switch) 

+ VSupply +2.0V 

HI-200-5 0°C to +750C 


-^Supply ~ 2 . 0 V 

Storage Temperature -65°C to +150°C 

*Derate 6mW/°C Above Ta = 75°C 


SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; VRgp = 0pen; VAHO-ogic Level High) = 3.0V VAlJLogic Level Low) = +0.8V 


For Test Conditions, consult Performance Characteristics 


PARAMETER 


ANALOG SWITCH CHARACTERISTICS 

* Vs, Analog Signal Range 

* Ron. On Resistance (Note 1) 

* IS(OFF). Off Input Leakage Current 

* lo(OFF). Off Output Leakage Current 

* lo(ON)- On Leakage Current 


DIGITAL INPUT CHARACTERISTICS 
Val. Input Low Threshold 
Vah< Input High Threshold 

* I a, Input Leakage Current (High or Low) (Note 2) 


SWITCHING CHARACTERISTICS 
toPEN. Break - Before Make Delay (Note 3) 
t on , Switch on Time 
t 0 ff, Switch off Time 
"Off Isolation" (Note 4) 

Cs (OFF). Input Switch Capacitance 
CD (OFF). | 
c D(ON), 

Ca. Digital Input Capacitance 

C DS (OFF). Drain-To-Source Capacitance 


Output Switch Capacitance 


POWER REQUIREMENTS (Note 5) 
Pq, Power Dissipation 

* l + , Current (Pin 10) 

* I", Current (Pin 6) 


HI -200-2** 


HI-200-5 



-55°C to +125°C 

| 0°C to +75°C 


TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Full 

-15 


+15 

-15 


+15 

V 

+25°C 


55 

70 


. 

55 

80 

fi 

Full 


80 

100 


72 

100 

n 

+25°C 


1 



1 


nA 

Full 


100 

500 


10 

500 

nA 

+25 °C 


1 



1 


nA 

Full 


100 

500 


10 

500 

nA 

+25°C 


.02 



.02 


nA 

Full 


6 

500 


6 

500 

nA 

Full 



0.8 



0.8 

V 

Full 

3.0 



3.0 



V 

Full 

\ 


1.0 



1.0 

flA 

+25°C 


60 



60 


ns 

+25°C 


240 

500 


240 


ns 

+25°C 


330 

500 


500 


ns 

+25°C 


70 



70 


dB 

+25°C 


5.5 



5.5 


pF 

+25°C 


5.5 



5.5 


PF 

+ 25°C 


11 



11 


pF 

+25°C 


5 



5 


pF 

+25°C 


0.5 



0.5 


pF 

+25°C 


15 



15 


mW 

Full 



60 



60 

mW 

+25°C 


0.5 



0.5 


mA 

Full 



2.0 



2.0 

mA 

+25°C 


0.5 



0.5 


mA 

Full 



2.0 



2.0 

mA 


NOTES: 1- V OUT =+10V l QUT =1mA 

2. Digital Inputs Are MOS Gates - Typical Leakage is 
Less Than 1 n A 

3. V ... = 4.0V 


4. V A = +3V, R l = 1KJ2, C L = 10pF, V s = 3VRMS, 
f, 100 kHz 

5. V fl = +3V or V. = OV For Both Switches 


'AH 


'A ov u> * A 

*100% Tested For Dash 8 At +25°C And +125°C Only 

**Note: HI-200-4 has same specifications as HI-200-2 over the reduced temperature range -20°C to +85°C 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 


(UNLESS OTHERWISE SPECIFIED T A = 25°C, V SUPPLY = + 15V, V AH = 3.0V V AL = 0.8V AND V REF = OPEN). 


ON RESISTANCE vs. ANALOG SIGNAL LEVEL, 
SUPPLY VOLTAGE AND TEMPERATURE 



ON RESISTANCE vs. TEMPERATURE 



Ambient Temperature -°C 


(HI-200) 

ON RESISTANCE vs. ANALOG SIGNAL LEVEL 
AND POWER SUPPLY VOLTAGE 


111 

o 

< 

1L 

cc 

u 


V+ = +10V 
V- =-10V 


V+ = +12.5V 
V- = -12.5V. 


V+ = +15V 
V- = -15V 


Analog Signal Level - Volts 
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1 PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 


til 

O 

< « 

IL 

a 

Ul 
H 



'SIOFFK'DIOFF) 



+75°C +100°C 

Temperature 


SWITCH CURRENT vs. VOLTAGE 


ON LEAKAGE CURRENT 
vs. TEMPERATURE 



IN Cl 



\ OUT 



HI-200 





Ip (ON) 
— +15V 

X 



SWITCH CURRENT 
vs. VOLTAGE 



+2 +3 +4 +5 +6 

Voltage Across Switch - Volts 


©1C MASTER 1978 








Switch Time - ns 


PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 



SWITCHING WAVEFORMS 


DIGITAL V AH 
[NpuT 


Val-mv / 

l 0N 7 ^ 90 % — r- 90% 


t 0N< t 0FF< TTLINPU 'n 

V AH =+4.0V 


tON^OFF^MOS INPUT) 
V REF = 0PEN A V AH = +15V 




Top: TTL Input Vertical: 2V/Div. 

Bottom: Output Horizontal: 200ns/Div. 


Top: CMOS Input Vertical: 5V/Div. 

Bottom: Output Horizontal: 200ns/Div. 
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SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 


HI-201 

Quad SPST CMOS 
Analog Switch 



FEATURES 


ANALOG VOLTAGE RANGE 

+15V 

ANALOG CURRENT RANGE 

80mA 

TURN-ON TIME 

185ns 

LOW R 0 N 

65ft 

LOW POWER DISSIPATION 

15mW 

TTL/CMOS COMPATIBLE 


NO DIGITAL INPUT CURRENT SPIKE 



APPLICATIONS 


• HIGH FREQUENCY ANALOG SWITCHING 


DESCRIPTION 


HI-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation (15mW at 25°C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-201 operates without any applications 
problems induced by latch-up or SCR-mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201 is an ideal component for use in high frequency analog 
switching. Typical appliations include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 


• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 


HI-201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -55°C to +125°C while HI-201-5 operates 
from 0°C to +75°C. HI-201 is functionally and pin compatible 
with other available "200 series" switches. 


PIN OUT 


FUNCTIONAL DIAGRAM 


Top View 


Package Code 4B 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


TYPICAL SWITCH 


IN 



SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Supply Voltage Between Pins 4 and 13 

+40V 

Total Power Dissipation* 

750mW 

VreF to Ground 

+20V.-5V 

Operating Temperature 


Digital Input Voltage: 

VSupplyW + 4V 

HI-201-2 

-55°C to +125°C 


VSupply(-) -4V 

HI-20T-4 

-20°C to +85°C 

Analog Input Voltage (One Switch) 

+ VSupply + 2.0V 

HI-201-5 

OOC to +75°C 


-VSupply -2.0V 

Storage Temperature 

-65°C to +150°C 



*Derate 8mW/°C Above Ta = 

+75°C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vpgp = Open; VaH (Logic Level High) = 3.0V V^j_ (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics 


PARAMETER 

TEMP. 

HI-201-2** 

-55°C to +125°C 

HI-201-5 

0°C to +75°C 

UNITS 

■MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

ANALOG SWITCH CHARACTERISTICS 









*V S , Analog Signal Range 

Full 

-15 


+ 15 

-15 


+ 15 

V 

*Rqn. On Resistance (Note 1) 

+25°C 


65 

80 


65 

100 

n 



Full 


85 

125 


75 

125 

n 

*IS(0FF). Off Input Leakage Current 

+25°C 


2 



2 


nA 



Full 



500 



250 

nA 

*Iq(0FF). Off Output Leakage Current 

+25°C 


2 



2 


nA 



Full 



500 


, 

250 

nA 

**D(0N)> On Leakage Current 

+25°C 


2 



2 

- 

nA 



Full 



500 



250 

nA 

DIGITAL INPUT CHARACTERISTICS 









VAL> Input Low Threshold 

Full 



0.8 



0.8 

V 

VaH. Input High Threshold 

Full 

3.0 



3.0 



V 

*I A , Input Leakage Current (High or Low) (Note 2) 

Full 



1.0 



1.0 

M* 

SWITCHING CHARACTERISTICS 









toPEN. Break - Before Make Delay (Note 3) 

+25°C 


30 



30 


ns 

t 0 n , Switch ON Time 

+25°C 


185 

500 


185 


ns 

t 0 ff , Switch OFF Time 

+25°C 


220 

500 


220 


ns 

"Off Isolation" (Note 4) 

+25°C 


80 



80 


dB 

Cs (OFF). Input Switch Capacitance 

+25°C 


5.5 



5.5 


pF 

CO (OFF). 


+25°C 


5.5 



5.5 


pF 


Output Switch Capacitance 









C D (ON) 


+ 25°C 


11 



11 


pF 

Ca. Digital Input Capacitance 

+25°C 


5 



5 


pF 

Cqs (OFF). Drain-To-Source Capacitance 

+25°C 


0.5 



0.5 


pF 

POWER REQUIREMENTS (Note 5) 

+25°C 


15 



15 


mW 

Pn, Power Dissipation 

Full 



60 

1 


60 

mW 



+25°C 


0.5 


■ ■ 

0.5 


mA 

*l+s. Current (Pin 131) 

Full 



2.0 

■ ■ 


2.0 

mA 



+25°C 


0.5 


■ ■ 

0.5 


mA 

*1- Current (Pin 4.) 

Full 



2.0 

Mb 


2.0 

mA 


III 

o 

< 

IL 

ec 

hi 

H 

Z 


NOTES: 1. V OUT = t 10V I 0UT = 1mA 

2. Digital Inputs Are MOS Gates - Typical Leakage is 
Less Than 1 n A 


4. v A = 5V, r l = 1 Kf2, C l = 10pF, v s = 

5. V A = +3 V or V A = OV For all Switches 


*100% Tested for Dash 8. ("Full ' Tested at +25°C to +125°C) 

**Note: HI-201-4 has same specifications as HI-201-2 over the reduced temperature range -20°C to +85°C 


3 V RMS ,f = lOOKHz 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 


SWITCH LEAKAGE CURRENT vs. 
TEMPERATURE (HI-201) 



OFF LEAKAGE CURRENT 
vs. TEMPERATURE 



rtr* +i5v 


ON LEAKAGE CURRENT 
vs. TEMPERATURE 



Temperature 


SWITCH CURRENT vs. VOLTAGE 



Voltage Across Switch - Volts 


vs. VOLTAGE 
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SWITCHING WAVEFORMS 



t ON. t OFF< TTLINPUT > 



Top: TTL Input Horizontal: lOOns/Div. 

Bottom: Output Vertical: 2V/Div. 


t ON- t OFF< CMOSINPUT) 
V ref = OPEN, V iN = +15V 



Top: CMOS Input Vertical: 5V/Div. 

Bottom: Output Horizontal: lOOns/Div. 
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■JLl HARRIS 

■ j mm i SEMICONDUCTOR 

HI- 1800 A 


Low Leakage 


Dual DPDT Analog Switch 


u 

o 

< 

IL 

a 

III 

H 
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FEATURES j 

• LEAKAGE AT +125°C (TYP.) 

40nA 

• SIGNAL RANGE 

±15V 

• "ON" RESISTANCE (TYP.) 

12512 

• ACCESS TIME (TYP.) 

• DTL/TTL COMPATIBLE ADDRESS 

• -55°C TO +125°C OPERATION 

500ns 

APPLICATIONS 

• SIGNAL SELECTOR 


• CHOPPER 


• SAMPLE AND HOLD 


• GAIN SWITCHING 


PINOUT 


ADDRESS 2 1 
+5.0V SUPPLY 2 
ENABLE 3 
ADDRESS 3 4 
OUT 4 5 
IN 4 6 
OUT 3 7 
IN 3 8 





Package Code 4B 

16 ADDRESS 1 
15 NEC. SUPPLY 
14 POS. SUPPLY 
13 N.C 
12 IN 1 
11 OUT 1 
10 IN 2 
3 OUT 2 


TRUTH TABLE 


INPUT 

ADDRESS 

SWITCH 

CHANNELS 

A1 A2 A3 EN 

12 3 4 

L X X L 

ON ON 

H X X L 

OFF OFF 

X L X L 

ON ON 

X X H L 

ON ON 

X H L L 

OFF OFF 

X X X H 

OFF OFF OFF OFF 


H>+4.0V L<+0.4V 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


DESCRIPTION 


The HI-1800A is a general purpose analog switch which may 
be used as a signal selector, multiplexer, chopper, or cross- 
point switch for signals from D.C. to R.F. The configuration 
is two independent DPST switches with versatile TTL com- 
patibile addressing logic which allows connection as two 
SPDT, or as a single DPDT, SPDT, or SPST switch by con- 
nection of external jumpers. ON resistance decreases corre- 
spondingly when switching elements are connected in par- 
allel. The HI-1800A is fabricated on a single dielectrically 
isolated chip using complementary N and P channel MOS 
devices. This unique process produces exceptionally low 
leakage currents (even at +125°C), constant ON resistance, 
low power dissipation, and fast switching. The H4-18O0A is 
available in a hermetic 16 pin dual-in-line package. 


FUNCTIONAL DIAGRAM 


IlN^jPI h 

j 

Na -4 




iQ^W 



ENO \ 



3 OUT 3 
O IN 4 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Supply Voltage Between Pins 14 and 15 40.0V 

Logie Supply Voltage, Pin 2 30.0V 

Analog Input Voltage: V+ Supp | y+2V V- Supp | y -2V 


Digital Input Voltage 

Total Power Dissipation 
Storage Temperature Range 


^“Supply, V + Supply 
780 mW (Note 2) 
-65°C to +150°C 


ELECTRICAL CHARACTERISTICS 

Supplies = +15V, -15V, +5.0V 

PARAMETER 


ANALOG CHANNEL CHARACTERISTICS 


*V||\|, Analog Signal Range 


* RON. ON Resistance (Note 3) 

* l<j (OFF), Input Leakage Current 

* Iq (OFF), Output Leakage Current 

* Iq (ON), On Channel Leakage Current 


DIGITAL INPUT CHARACTERISTICS 


V||_, Input Low Threshold 
V|H, Input High Threshold (Note 4) 
t I IN, Input Leakage Current 


SWITCHING CHARACTERISTI CS 


l A. Access Time (Note 5) 
Break-Before-Make Delay 

C IN' Channel Input Capacitance 
Cqut< Channel Output Capacitance 
Cg, Digital Input Capacitance 


POWER REQUIREMENTS 
Pq, Power Dissipation 

Pq 5 , Standby Power (Note 6) 

l+, Current Pin 14 

l_, Current Pin 15 

l|_, Current Pin 2 


HI-1800A-2 
-55°C to +125°C 


HI-1800A-5 
0°C to +75°C 


TEMP. MIN. TYP. MAX. MIN. TYP. MAX. 



O.OOt 0.5 


NOTES: 1 . Voltage ratings apply when voltages at all other pins 
are within their nominal operating ranges. 

2. Derate 9.25 mW/°C above t^ = +75°C 
3 - v OUT = - 1 ® V 'OUT = - ^0/iA. 

4. To drive from DTL/TTL circuits, 1 K pullup resistors 
to +5.0V supply are recommended. 

*100% Tested for Dash 8. ("Full” Tested at +25°C to +1250C) 


5. Time measured to 90% of final output level; 
Vqut = “5-OV to +5.0V, Digital Inputs = 
0.4V to +4 ,0V. 

6. Voltage at Pin 3, ENABLE > +4.0V. 
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iSri HARRIS 

I tm ■ SEMiCONDUCTOR 

A DIVISION OF HARRIS CORPORATION 

HI-5040 thru HI-5051 
HI-5046A and HI-5047A 


CMOS Analog Switches 


ui 

o 

< 

IL 

AC 

UI 

H 

z 


FEATURES 

• WIDE ANALOG SIGNAL RANGE 

±1 5V 

• LOW "ON" RESISTANCE (TYP) 

25ft 

• HIGH CURRENT CAPABILITY (TYP) 

• BREAK-BEFORE-MAKE SWITCHING 

80mA 

TURN-ON TIME (TYP) 

370ns 

TURN-OFF TIME (TYP) 

280ns 

• NO LATCH-UP 


• INPUT MOS GATES ARE PROTECTED FROM ELEC- 

TROSTATIS DISCHARGE 


• DTL, TTL, CMOS, PMOS COMPATIBLE 


APPLICATIONS 

• HIGH FREQUENCY SWITCHING 


• SAMPLE AND HOLD 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING 


FUNCTIONAL DESCRIPTION 




Package Code 4B 

PART NUMBER 

TYPE 

RON 

HI-5040 

SPST 

750 

Hi-5041 

DUAL SPST 

750 

HI-5042 

SPOT 

750 

HI-5043 

DUALSPDT 

750 

HI-5044 

• DPST 

750 

HI-5045 

DUALDPST 

750 

HI-5046 

OPDT 

750 

HI-5046A 

DPDT 

300 

HI-5047 

4PST 

750 

HI-5047A 

4PST 

300 

HI-5048 

DUAL SPST 

300 

HI-5049 

DUAL DPST 

300 

HI-5050 

SPDT 

300 

HI-5051 

DUAL SPDT 

300 


DESCRIPTION 


This family of CMOS analog switches offers low-resistance 
switching performance for analog voltages up to the supply 
rails and for signal currents up to 80mA. "ON” resistance is low 
and stays reasonably constant over the full range of operating 
signal voltage and current. Rqn remains exceptionally constant 
for input voltages between +5V and -5V and currents up to 
50mA. Switch impedance also changes very little over temp- 
erature, particularly between 0°C and +75°C. Ron is nomin- 
ally 25 ohms for HI-5048 through HI-5051 and HI-5046A/ 
5047A and 50S2f or HI-5040 through HI-5047. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
Performance is further enhanced by Dielectric Isolation pro- 
cessing which insures latch-free operation with very low input 
and output leakage currents (0.8nA at 25°C). This family of 
switches also features very low power operation (1.5mW at 
25°C). 

There are 14 devices in this switch series which are differentiated 
by type of switch action and value of Ron (see Functional 
diagram). All devices are available in 16 pin D.I.P. packages. 
The HI-5040/5050 switches can directly replace IH-5040 series 
devices and are functionally compatible with the DG 180/190 
family. Each switch type is available in the -55°C to +125°C 
and 0°C to +75°C performance grades. 


FUNCTIONAL DIAGRAM 


TYPICAL SWITCH 






CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (V + -V“) 

36V 

Analog Current (S to D) 

80mA 

Vp to Ground 

V + , V 

Total Power Dissipation* 

450mW 

Digital and Analog 

V + +4 V 

Operating T emperature 


Input Voltage 

< 

1 

1 

-P* 

< 

HI-50XX-2 

-55°C to +125°C 



HI-50XX-5 

0°C to +75°C 



Storage Temperature 

-65°C to +150°C 


‘Derate 6mW/°C above T A = 75°C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vp = OV; V A p (Logic Level High) = 3.0V; V A l (Logic Level Low) = +0.8V, Vl = +5V 
ForTest Conditions, consult Performance Characteristics 


PARAMETER 

TEMP 

-55°C to +125°C 

0°C to +75°C 


MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG SWITCH CHARACTERISTICS 









* Analog Signal Range 

Full 

-15 


+ 15 

-15 


+ 15 

V 

* Ron,"ON" 

Resistance (Note la) 

+25°C 


50 



50 


ft 



Full 



75 



75 

ft 

* Ron,"ON"Resistance (Note 1b) 

+25°C 


25 



25 


ft 



Full 



50 



50 

• ft 

Ron, Channel-to-Channel Match (Note la) 

+25°C 


2 

10 


2 

10 

ft 

Ron, Channel-to-Channel Match (Note 1b) 

+25°C 


1 

5 


1 

5 

ft 

* 'S(OFF) = 

Iq(OFF)' Off Input or Output 

+25°C 


0.8 



0.8 


nA 

Leakage Current 

Full 


100 

500 


100 

500 

nA 

* *D (ON)* Leakage Current 

+25°C 


0.01 



0.01 


nA 



Full 


2 

500 


2 

500 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val< l n P ut Low Threshold 

Full 



0.8 



0.8 

V 

V A p, 1 nput H igh Threshold 

Full 

3.0 



3.0 



V 

* l A , Input Leakage Current (High or Low) 

Full 


.01 

1.0 


.01 

1.0 

juA 

SWITCHING CHARACTERISTICS 









t on , Switch "ON” Time 

+25°C 


370 

1000 


370 


ns 

toff- Switch "OFF" Time 

+25°C 


280 

500 


280 


ns 

Charge Injection (Note 2) 

+25°C 


5 

20 


5 


mV 

"OFF Isolation" (Note 3) 

+25°C 

75 

80 



80 


dB 

"Crosstalk" (Note 3) 

+25°C 

80 

88 



88 


dB 

^S(OFF), Input Switch Capacitance 

+25°C 


11 



11 


pF 

C D(0 F F) ' 


+25°C 


11 



11 


pF 


Output Switch Capacitance 









C D (0 N), 


+25°C 


22 



22 


pF 

C A , Digital Input Capacitance 

+25°C 


5 



5 


pF 

Cqs (OFF)- Drain-To-Source Capacitance 

+25°C 


0.5 



0.5 


pF 

POWER REQUIREMENTS 









Pq, Quiescent Power Dissipation 

+25°C 


1.5 



1.5 


mW 

* l + , +15V Quiescent Current 

Full 



0.3 



0.5 

mA 

* 1", -15V Quiescent Current 

Full 



0.3 



0.5 

mA 

* 1 1 _, +5V Quiescent Current 

Full 



0.3 



0.5 

mA 

* Ip, Gnd Quiescent Current 

Full 



0.3 



0.5 

mA 



NOTES: 1. V OUT = llOV, l 0UJ = 1mA 

a) For HI-5040 thru HI-5047 

b) For HI-5048 thru HI-5051, HI-5046A/5047A 

2. V jN = OV, C L = 10,OOOpF 

3. R l = 100f2,f= 100 KHz, V |N = 2 V pp , C L =5pF 

*100% Tested for Dash 8. ("Full'' Tested at +25°C to +125°C) 
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SWITCH FUNCTIONS 


SWITCH STATES ARE FOR LOGIC "1" INPUT I 



DPDT 

HI-5046 (7512) 
HI -5046 A (3012) 



DUAL SPST 



HI-5041 (7512) 




Vl 

A 

v+ 



|l2 

3n_ 

SlC 

1 1 s r 


1 

— — O Dj 

A]C 

15 

o-o 

>— J . 


A2C 

| 10 _ 


5 — i 


$2C 

9 


1 

— O D 2 



1“ 

j > 4 



Vr 

V- 






4PST 

HI-5047 (7512) 
HI -5047 A (3012) 



DUAL DPST 



HI-5049 (3012) 



VL 

A 

v+ 


Tl2 

Tn 


— 


pODl 










PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 


(UNLESS OTHERWISE SPECIFIED T A = 25°C, V + = +15V, V = -15V, V L = +5V, V R = OV, V AH = 3.0V and V AL = 0.8V 


ON RESISTANCE vs. ANALOG SIGNAL LEVEL, 
SUPPLY VOLTAGE AND TEMPERATURE 

1mA 




ON'" RESISTANCE vs. ANALOG SIGNAL LEVEL 
AND POWER SUPPLY VOLTAGE 





-50° -25° 0° +25° +50° +75° +100° +125° 

TEMPERATURE - °C 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS l continued i 


ON/OFF LEAKAGE CURRENT vs. TEMPERATURE 


■S(OFF) — 'D(OFF) 


OFF LEAKAGE CURRENT 
vs. TEMPERATURE 



TEMPERATURE - °C 


NORMALIZED "ON" RESISTANCE 
vs. ANALOG CURRENT 




ON LEAKAGE CURRENT 
vs. TEMPERATURE 



-=- +10V 

X 


"ON" RESISTANCE 
vs. ANALOG CURRENT 
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SWITCHING CHARACTERISTICS 


ON/OFF SWITCH TIME 
vs. LOGIC LEVEL 


III 


III 



SWITCHING TIMES FOR POSITIVE DIGITAL TRANSITION 


l t 0FFi-’*- " » | 


SWITCHING TIMES FOR NEGATIVE OIGITAL TRANSISTION 


in 


TA\ 


DIGITAL ••HIGH'MV^) 


DIGITAL "LOW" (V AL ) 


SWITCHING WAVEFORMS 


TOP: TTL INPUT (1 V/DIV) 

TOP: CMOS INPUT (5V/DIV) 

V A H = 3V,V AL = 0.8V 

v A h = iov,v al = ov 

BOTTOM: OUTPUT (5V/DIV) 

BOTTOM: OUTPUT (5V/DIV 


200ns/DIV 

200ns/DIV 

■ 
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SCHEMATIC DIAGRAMS 



DIGITAL INPUT BUFFER 
AND LEVEL SHIFTER 


V+ 



BODIES TO V- 

ALL P-CHANNEL 
BODIES TO V+ 

EXCEPT AS SHOWN 


©1C MASTER 1978 


417 


Harris Semiconductor 





Harris Semiconductor 


LU 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HI-506/H 1-507 

Single 16/ Differential 
8 Channel CMOS 
Analog Multiplexers 


III 

O 

< 

IL 

DC 

III 

»- 

Z 


FEATURES 


• LOW ON RESISTANCE (TYP.) 

• WIDE ANALOG SIGNAL RANGE 

• DIRECTLY TTL/CMOS 

COMPATIBLE 

• ACCESS TIME (TYP.) 


2.4V (LOGIC "1") 


• HIGH CURRENT CAPABILITY (TYP.) 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 


APPLICATIONS 


• DATA ACQUISITION SYSTEMS 


• PRECISION INSTRUMENTATION 


• DEMULTIPLEXING 


SELECTOR SWITCH 


DESCRIPTION 


The HI-506/507 are monolithic high performance CMOS analog 
multiplexers offering built-in channel selection decoding plus 
an inhibit input for disabling all channels. Dielectric Isolation 
(Dl) is used to fabricate these devices for enhanced reliability 
and performance over conventional Junction-Isolated (Jl) 
devices. (See Application Note 521). Substrate leakages and 
parasitic capacitance are much lower in 01 resulting in extremely 
low static errors and high throughput rates. Low output leakage 
(typically 0.3nA) and low channel ON resistance (170T2) assure 
optimum performance in low level or current mode applications. 
Operation is specified with nominal il5V supplies, however, 
supplies as low as ±7V can be used at somewhat lower perfor- 
mance. The HI-506/507 internally develops a +5V digital logic 
reference from the positive supply which eliminates an addition- 
al supply and provides direct TTL/CMOS compatibility without 
interface pull-up resistors. 

The HI-506 is a single-ended 16 channel multiplexer while the 
HI-507 is a differential 8 channel version. Either device is 
ideally suited for medical instrumentation, telemetry systems 
and microprocessor based data acquisition systems. 

The HI-506-2 and HI-507-2 are specified over -55°C to 
+125°C, while the -5 versions are specified over 0°C to +75°C. 


PINOUT 


HI-506 


FUNCTIONAL DIAGRAM 


+ V SUPPLY I 
NC ? 


NC 13 
ADDRESS A 3 14 


Package Code 1 M 



28 OUT 
27 -V SUPPLY 
2* IN 8 
25 IN 7 
24 INS 
23 IN 5 
22 IN 4 
21 IN 3 
20 IN 2 
19 IN 1 
18 ENABLE 
17 ADOflESS An 



HI-507 


Package Code 1M { HI-507 


i 1 



[-28 OUT A 
f— 27 -VsuPPLY 
L- 76 IN RA 
f- 25 IN 7 A 

— 24 IN 6A 

— 23 IN 5A 

— 22 IN 4A 

— 21 IN 3A 

— 20 IN 2A 

— 19 IN 1A 

— 18 ENABLE 

— 17 AOORESS Ag 

— 16 AOORESS A] 

— 15 AOORESS A 2 


OlGlTAl / t 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 



HH 



i i i n 

j i _j 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage Between Pins 1 and 27 40V 

Total Power Dissipation* 

1200 mW 

VEN/ Va» digital Input Overvoltage: 

Operating Temperature: 


V A ! Supply W +4V 
\ ^Supply (“) -4V 

HI-506/HI-507-2 

-55°C to +125°C 

HI -506/HI -507-5 

0OC to +75°C 

Analog Input Overvoltage: (Note 6) 

Storage Temperature 

-65°C to +150°C 

Vq or V S J VSu PP'Y {+) +2V 

lV S upply(-)-2V 

*Derate 8mW/°C above Ta = +25°C 



ELECTRICAL CHARACTERISTICS Unless Otherwise Specified: Supplies = +15V, -15V; VAH^Logic Level High) = +2.4V, 

VAlJl-ogic Level Low) = +0.8V. For Test Conditions, consult Performance Characteristics section. 



HI-506/HI-507-2 
-55°C to +125°C 

HI-506/HI-507-5 

0°C to +75°C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 



MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









* VS, Analog Signal Range 

Full 

-15 


+ 15 

-15 


+15 

V 

* Ron On Resistance (Note 1! 

+25°C 


170 

300 


270 

400 

n 


Full 



400 



500 

n 

* ARON. (Between Channels) 

+25°C 


6 


1 

6 


% 

* Is(OFF). Off Input Leakage Current 

+25°C 


0.03 



0.03 


nA 


Full 



±50 



±50 

nA 

* Iq(OFF) Off Output Leakage Current 

+25°C 


0.3 



1.0 


nA 

HI -506 

Full 



±500 



±500 

nA 

HI-507 

Full 



±250 



±250 

nA 

* Iq( 0N). On Channel Leakage Current 

+25°C 


0.3 



1.0 


nA 

HI-506 

Full 



±500 



±500 

nA 

HI-507 

Full 



±250 

j 


±250 

nA 

DIGITAL INPUT CHARACTERISTICS 



■ 



■ 


S 

VaL. Input Low Threshold 

Full 


■ 

+0.8 


■ 

+0.8 

I 

Vah. Input High Threshold 

Full 

+2.4 

■ 


+2.4 

■ 



* lA, Input Leakage Current (High or Low) (Note 2) 

Full 


■ 

1.0 


■ 

5.0 


SWITCHING CHARACTERISTICS 


■ 







tA, Access Time 

+25°C 

■ 


1000 




ns 

tOPEN. Break-Before Make Delay 

+25°C 

■ 






ns 

tON(EN), Enable Delay (ON) 

+25°C 

■ 


1000 




ns 

tOFF(EN), Enable Delay (OFF) 

+25°C 

■ 


1000 




ns 

Settling Time (0.1%) 

+25°C 


1.2 



1.2 


/is 

(0.0 25%' 

+25°C 


2.4 



2.4 


MS 

"Off Isolation" (Note 3) 

+25°C 


75 



75 


dB 

Cs(OFF), Channel Input Capacitance 

+25°C 


4 



4 


pF 

Co(OFF). Channel Output Capacitance 









HI-506 

+25°C 


44 



44 


pF 

HI -507 

+25°C 


22 



22 


pF 

Ca, Digital Input Capacitance 

+25°C 


2.2 



2.2 


pF 

CDS(OFF). Input *0 Output Capacitance 

+25°C 


0.08 



0.08 


pF 

POWER REQUIREMENTS 









* l+, Current Pin 1 (Note 4) 

Full 


1.7 

3.0 


3.4 

5.0 

mA 

* I-, Current Pin 27 (Note 4) 

Full 


0.4 

1.0 


0.8 

2.0 

mA 

*l+, Standby (Note 5) 

Full 


1.7 

3.0 


3.4 

5.0 

mA 

* I-, Standby (Note 5) 

Full 


0.4 

1.0 


0.8 

2.0 

mA 


TRUTH TABLES 


HI-506 


H 

H 

H 

n 

a 

"ON- 

CHANNEL 

ra 

X 

X 

X 

L 

NONE 

mm. 

L 

L 

L 

H 

1 

VM 


L 

H 

H 

2 

R 

L 

H 

l 

H 

3 


L 

H 

H 

H 

4 


H 

L 

L 

H 

5 

HR 

H 

L 

H 

H 

6 

Vk 

H 

H 

L 

H 

7 


H 

H 

H 

H 

8 


L 

L 

L 

H 

S 


L 

L 

H 

H 

10 


L 

H 

L 

H 

11 


L 

H 

H 

H 

12 


H 

L 

L 

H 

13 


H 

L 

H 

H 

14 


H 

H 

L 

H 

15 


H 

H 

H 

H 

16 


HI-507 


a 2 

Al 

AO 

EN 

ON 

SWITCH 

PAIR 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 



NOTES: 1. Vqut = ±10V, IQUT = -1mA 4. Vgfl = 4.0V, All Va = 4.0V 

2. Digital Inputs are Mos Gates. Typical Leakage 5. VgN = 0V, All Va = OV 

Less Than InA. 6. If Analog Input Overvoltage Conditions are Anticipated, 

3. Ven = 0.8V, Rl = IK, Cl = 28pF,V$ = 7VRMS, Use of HI-506A/507A Protected Multiplexers is Recommended, 

f = 500kHz. See HI-506A/507A Data Sheet. 

*100% Tested for Dash 8. ("Full" Tested at +25°C to +125°C) 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 


Unless Otherwise Specified; Ta = 25°C, Vs U pp|y = ±15V, 
VaH = 2.4V, Val = 0.8V. 


ON RESISTANCE vs. 

INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 
1mA 





±6 18 ±10 ±12 ±14 ±16 ±18 ±20 -55 -35 -15 -5 25 45 65 85 105 125 104 105 106 107 

Power Supply Voltage (Volts) Temperature (°C) -Frequency (Hz) 


420 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 



ON CHANNEL CURRENT vs. VOLTAGE 


TA = -55°C — 

^^_ TA = 25°C 
~ TA = +125°C 


+2 +4 +6 +8 ±10 ±12 ±14 ±16 

V|N - Voltage Across Switch 


SUPPLY CURRENT vs. TOGGLE FREQUENCY 


TEST CIRCUIT 
NO. 4 


ON CHANNEL CURRENT 
vs. VOLTAGE . 



TEST CIRCUIT 
NO. 5 


SUPPLY CURRENT 
vs. TOGGLE FREQUENCY 


O +15/+10 
A ) +ISUPPLY 


^Supply " -15, 
^Supply = -10V, 


IK 10K 100K 1M 10M 

Toggle Frequency, Hz 


i 50fi 

O- 

- +5V 


A 2 IN2 

A i HI-506 ™; 

A 0 IN 16 

EN OUT 


„ I V AH - 3.5V ; 

A j V AL = 0V _L 

(.50% DUTY CYCLE “ 

Similar connection for HI-507 


A ) -'SUPPLY — 

x 

O -15/ -10 . 


1U 

o 
< 
I L 

oc 

u 

H 



SWITCHING WAVEFORMS 


V A h = 3.5V ADDRESS 
— DRIVE (V A ) 

\ V AL = 0V 


►I <A |< 


ACCESS TIME 
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SWITCHING WAVEFORMS (continued) 


VaH = 3.5V 


V A l - OV 


ADDRESS 
DRIVE (V A ) 




OUTPUT A 


tQPEN 


TEST CIRCUIT 
NO. 7 


BREAK-BEFORE-MAKE DELAYIIqpeihI 



Similar connection for HI-507 


ENABLE DRIVE 


TEST CIRCUIT 
NO. 8 

ENABLE DELAY(tONIEN). l OFFIEN)1 




BREAK-BEFORE-MAKE DELAY (tQPEN) 



- 

z 

r 









a 

1NPL 

T 








2V/0U 

1 









Si 

ON 


: 

: 1 

: Si 6 ON 






1 

J 


OUTPU 


1 








i 

V/DI\ 







\r 









_ 



| 






100 NS/DIV 


ENABLE DELAY (tQN(EN) - t 0FF(EN)) 



100 NS/DIV 


Similar connection for HI-507 

SCHEMATIC DIAGRAMS 










’ HEMATIC DIAGRAM (continued) 


ADDRESS INPUT BUFFER 
LEVER SHIFTER 



All N-Channel Bodies to V- 

All P-Channel Bodies to V+ Unless Otherwise Indicated. 
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SEMICONDUCTOR 


A ENVISION OF HARRIS CORPORATION 


HI-506A/HI-507A 

16 Channel CMOS 
Analog Multiplexer with 
Overvoltage Protection 



FEATURES 


DESCRIPTION 


ANALOG/DlGiTAL OVERVOLTAGE PROTECTION 


• FAIL SAFE WITH POWER LOSS (NO LATCHOP) 


• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±15V 

• ACCESS TIME (TYP.) 500ns 

• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 4mA 

• STANDBY POWER (TYP.) 7.5mW 

APPLICATIONS 

• DATA ACQUISITION 


The HI-506A and HI-507A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
sarily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 


• INDUSTRIAL CONTROLS 

• TELEMETRY 

PINOUT 

HI-506A 


The H I-506A- 2 and HI-507A-2 are specified over -55°C to 
+125°C while the -5 versions are specified over 0°C to +75°C. 


Package Code 1M 


FUNCTIONAL DIAGRAM 

HI -506 A 


HI-507A 


TOP VIEW 



28 OUT 
27 -V SUPPLY 
26 IN 8 
25 IN 7 
24 IN 6 
23 IN 5 
22 IN 4 
21 IN 3 
20 IN 2 
19 IN 1 
18 ENABLE 
17 AOORESS A| 
16 AOORESS A 
IS AOORESS A 



Package Code 1 M 


HI-507A 


TOP VIEW 

28 OUT A 
27 -V SU pply 
26 IN BA 
25 IN ?A 
24 IN 6A 
— 23 IN 5A 
22 IN 4A 
21 IN 3A 
20 IN 2A 
19 IN 1A 
18 ENABLE 
17 ADDRESS Ag 
16 ADDRESS A] 

15 AOORESS A 2 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


+VSDPRLY 1- 
0UTB 2-| 
NC 

IN 7B 
IN 6B 
IN 5B 
IN 4B 
IN 38 
IN 28 10- 
IN IB IlH 
GNO 12- 
VREF 13 — I 
NC 14 — I 


5- 

6 - 

7- 

8 - 
9- 



AOORESS I NFUTIUFFER OCCOOCRS 

AND LEVEL SHIFTER 


MULTIPLEX 
SWITCH FAIRS 


424 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 
Vref to Ground Vt to Ground 
VEN» V A . Digital Input Overvoltage: 
v I VSupply W 
Wsupply ( — ' ) 


Analog Overvoltage: 


^Supply ( + ) 
^Supply (“) 


Total Power Dissipation^ 
Operating Temperature 
HI-506A/507A-2 
HI-506A/507A-5 
Storage Temperature 


^Derate 8mW/°C above Ta = +25°C 


1 200mW 

-55°C to +125°C 
0°C to +75°C 
-65°C to +150°C 


ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = +15V, -15V; Vref (Pin 13) = Open; Vah U-ogic Level High) =+4.0V; Val (Logic Level Low) =+0.8V 
For Test Conditions, consult Performance Characteristics section. 


HI-506A/507A-2 
-55°C to+125°C 


HI-506A/507A-5 
0°C to +75 D C 


ANALOG CHANNEL CHARACTERISTICS 


*V S , Analog Signal Range 


Full 

*R0N, On Resistance (Note 1) 


+25°C 



Full 

*I S (OFF). Off Input Leakage Current 


+25°C 



Full 

•|[) (OFF). Off Output Leakage Current 


+25°C 


HI -506 A 

Full 


HI-507A 

Full 

#I D (OFF) with Input Overvoltage Applied 


+25°C 

(Note 2) 


Full 

• ( D (ON). On Channel Leakage Current 


+25°C 


HI-506A 

Full 


HI -507 A 

Full 

1 DIGITAL INPUT CHARACTERISTICS 1 


Val. l n P ut Low Threshold 1 TTL Drive 


Full 

Vah, Input High Threshold) (Note 7) 


Full 

^ j MOS Orive (Note 3) 


+25°C 

+25°C 

*1 A. (nput Leakage Current (High or Low) 


Full 

SWITCHING CHARACTERISTICS 
tA, Access Time 


+25°C 

tOPEN. Break-Before Make Delay 


+25°C 

tON (EN). Enable Delay (ON) 


+25°C 

toFF (EN). Enable Delay (OFF) 


+25°C 

Settling Time (0.1%) 


+25°C 

(0.025%) 


+25°C 

"Off Isolation" (Note 4) 


+25°C 

Cs (OFF). Channel Input Capacitance 


+25°C 

Cq (OFF). Channel Output Capacitance 

HI-506A 

HI-507A 


Ca. Digital Input Capacitance 


+25°C 

C DS (OFF). Input to Output Capacitance 


+25°C 

1 POWER REQUIREMENTS ! 


Pq, Power Dissipation 


Full 

*l+. Current Pin 1 (Note 5) 


Full 

*1-, Current Pin 27 (Note 5) 


Full 

*l+. Standby (Note G) 


Full 

*1-, Standby (Note 6) 


Full 


MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

-15 


+15 

-15 


+15 

V 


1.2 

1.5 


1.5 

1.8 

k a 


1.5 

2.0 


1.8 

2.0 

K£2 


0.03 



0.03 


nA 



+50 



+50 

nA 


1.0 



1.0 


nA 



+500 



+500 

nA 



+250 



+250 

nA 


4.0 



4.0 


nA 



2.0 




jliA 


0.1 



0.1 


nA 



±500 



+500 

nA 



+250 



+250 

nA 


NOTES: 1. VouT = ±10V,Iout = -’00M a - 

2. Analog Overvoltage = + 33V. 

3. Vref = +10V. 

4. Ven = 0 8V, Rl= 1K,Ct = 7pF,Vs = 
3VRMS, f = 500KHz. 


5. Ven =+ 4 0V. 

6. V£N = 0.8V. 

7. To drive from DTL/TTL circuits, iKfipull- * 1 00% Tested for Dash 8. 
up resistors to +5.0V supply are recom- ("Full" Tested at +25°C to +125°C) 
mended. 


TRUTH TABLES 


HI-506A 


HI -507 A 


ON 

SWITCH 
EN PAIR 


©1C MASTER 1978 


Harris Semiconductor 
















































PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

(UNLESS OTHERWISE SPECIFIED T A = 25°C, V SU p PLY = +15V, V AH = +4V, V AL = 0.8V AND V REF = OPEN.) 

ON RESISTANCE vs. 

TEST CIRCUIT INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 



V| N - Analog Input (Volts) Supply Voltage (Volts) 


LEAKAGE CURRENT vs. TEMPERATURE 



ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 



TEST CIRCUIT OFF LEAKAGE CURRENT 

NO. 2 vs. TEMPERATURE 



ON LEAKAGE CURRENT 
vs. TEMPERATURE 

TEST CIRCUIT 
NO .3 


ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 



X 


TEST CIRCUIT 
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- Access Time (ns) I |+- Supply Current, mA I I - Switch Current - mA 


PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 


ON CHANNEL CURRENT vs. VOLTAGE TEST CIRCUIT 
I ! 1 1 1 r NO. 5 



-55°C 

d 

+25°C 


r125°C 










+6 +8 +10 +12 
V|(y - Voltage Across Switch 


SUPPLY CURRENT vs. TOGGLE FREQUENCY 



TEST CIRCUIT 
NO. 6 


1 OK 100K 
Toggle Frequency, Hz 


„ V AH - «V 
V A V AL = 0.8V 

50% DUTY CYCLE 
•SIMILAR CONNECTION FOR HI-509A 


ON CHANNEL CURRENT 
vs. VOLTAGE 



SUPPLY CURRENT vs., 
TOGGLE FREQUENCY 



III 

o 

< 

IL 

AC 

HI 

H 


ACCESS TIME vs. LOGIC LEVEL (HIGH) 


TEST CIRCUIT 
NO. 7 



4 5 6 7 8 9 10 11 12 13 14 15 

V A h -Logic Level (High), Volts 


ACCESS TIME vs. 
LOGIC LEVEL(HIGH) 


a 2 

ii 

IN 1 

■o 

A, 

IN 2 THRU IN 7 

II 

A 0 

HI-508A in 8 


OUT 

VAH 

GNO 


1 SIMILAR CONNECTION FOR HI-509A 


I -= I 

I 1 


SWITCHING WAVEFORMS 


V A u = 40 ADDRESS 
- A . n DRIVE (V A ) 

\ Val = ° -» v 

1 OUTPUT A 

10V 


I I 

I I 

\ l A U 


ACCESS TIME 



P 

111 

m 
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SWITCHING WAVEFORMS (continued) 


TEST CIRCUIT 
NO. 8 


BREAK BEFORE MAKE OELAY (lgp £N ) 




lOOns/Oiv. 


SIMILAR CONNECTION FOR HI-507A 


TEST CIRCUIT 
NO. 9 


ENABLE DELAY lt 0N | £ nj). 'OFFIENI 1 


ENABLE DRIVE 


V AH =4.0V 


’■Vah/ 

\ 

I 

90°n-^ 

A—f\ 


'ONIENI I 


Vo, = 08V 


OUTPUT 


-1 UUTr 

X90°" 


'OFF 

(EN) 



SIMILAR CONNECTION FOR HI-507A 


ENABLE DELAY (t 0N(EN) , tQFFIEN) 1 



lOOns/Oiv. 


SCHEMATIC DIAGRAMS 


DELETE An or An 

U O 

INPUT FOR HI-507 A 
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SCHEMATIC DIAGRAMS ( continued ) 



LEVEL 
SHIFTED 
AO DR ESS 
TO DECODE 


LEVEL 
SHIFTED 
ADDRESS 
TO OECOOE 
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Harris Semiconductor 


JLJ 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HI-508A/509A 

8 Channel CMOS Analog Multiplexers 
with Overvoltage Protection 


III 
O 
< 
I L 

oc 

III 

H 

z 


FEATURES 


• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±1 

• ACCESS TIME (TYP.) 50( 

• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 4n 

• STANDBY POWER (TYP.) 7.5n 


APPLICATIONS 


• DATA ACQUISITION 


• INDUSTRIAL CONTROLS 


DESCRIPTION 


The HI-508A and HI-509A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
arily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The HI-508A-2 and HI-509A-2 are specified over -55°C to 
+125°C while the -5 versions are specified over 0°C to +75°C. 


TELEMETRY 


PINOUT 



HI-509A 


v sup- 

t N 1 A - 
IN2A- 
!N3A- 
IN4A- 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


OUTB 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


FUNCTIONAL DIAGRAM 



Package Code 4B HI-509A 



i i i 

DECODERS HUll 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

Voltage between Supply Pins 
V+ to Ground 

V£|\|, V a , Digital Input Overvoltage: 

v. V Supply W + 4V 
^Supply ~^V 
Analog Input Overvoltage: 

Vc ^Supply W + 20V 
V Supply (-) -20V 


Total Power Dissipation* 
Operating Temperature: 

HI-508A/HI-509A-2 
HI-508A/H I-509A-5 
Storage Temperature 


725 mW 

-55°C to +125°C 
0°C to +75°C 
-65°C to +150°C 


‘Derate 8mW/°C above t A = 75°C 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 


UNLESS OTHERWISE SPECIFIED: T A = 25°C, V S UPPLY = +15V, V A H = +4V, V AL = 0.8V 

100 v* 

- v 2 I QD I 


TEST CIRCUIT 
NO. 1 


ON RESISTANCE vs. 

INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 


III 

o 

< 

IL 

DC 

III 

H 


ON RESISTANCE 
vs. ANALOG INPUT VOLTAGE 



-10 -8 -6 -4 -2 0 2 4 6 8 10 

Vjty - Analog Input (Volts) 


NORMALIZED ON RESISTANCE 
vs. SUPPLY VOLTAGE 







r 1 1 

+ 125°C>T A >-55°C 


— 

— 


— 

V|» 

= +5V 

— 

— 

N 

^ 









% 




































+5+6+7 +8 +3 +10 +11 +12 +13 +14 +15 

Supply Voltage - Volts 


LEAKAGE CURRENT vs. TEMPERATURE 

IQOnA i i I c 1 


OFF OUTPUT 
’LEAKAGE CURRENT: 

I d (OFF) 


-ON LEAKAGE 
CURRENT , 
Iq (ON) 


OFF INPUT 

'LEAKAGE CURRENT' 
l s (OFF) 


50° 75° 100° 

T emperature -°C 


TEST CIRCUIT 
NO. 2 


OFF LEAKAGE CURRENT vs. TEMPERATURE 


TEST CIRCUIT 
NO. 3 


l s (OFF) 

■0- 

0 ° V ' 0 _2!!1 

O 




! u O 




ON LEAKAGE CURRENT vs. TEMPERATURE 



nov — 

JL 


ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 


ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 


|l8|_5_j_ 
I 15 .5. 1 J__ 

« 12 , 4 .“ g : . 
3. jfo 
9 3- S _o* 

1 6-2-i-l— 

4 3,-lC 


— 

| 

rz 







1 




— ■ 

ANALOG INPUT 

y 


z 

CURRENT (l jN ) 

1 1 y 





/ 







"" OUTPUT OFF 




I d (°FF) 


+15 +18 +21 +24 +27 +30 +33 +36 

V||^ - Analog Input Overvoltage (Volts) 


TEST CIRCUIT 
NO. 4 


-±“*V|N 

JL 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 


ON CHANNEL CURRENT vs. VOLTAGE TEST CIRCUIT 


z 

-55°C 


+25°C 


H25°C 










TEST CIRCUIT 
NO.5 


+4 +6 +8 +10 +12 +14 

V j - Voltage Across Switch 



15/+10 
A) +ISUPPLY 



ACCESS TIME vs. LOGIC LEVEL (HIGH) 


V ref = 0PEN FOR V ah <4V 
VrEF = V AH F0RV ah >4V' 


4 5 6 7 8 9 10 11 12 13 14 15 

V AR -Logic Level (High), Volts 


TEST CIRCUIT 
NO. 7 


ACCESS TIME 
vs. LOGIC LEVEL (HIGH) 

+15 


A 3 

VREF v + 

IN 1 

A 2 

IN 2 THRU 1 N 1 5 

Al 


AO 

HI-506A 11*16 

EN 

OUT 


GND V- 


III 

o 

< 

1L 

a 

u 

H 

Z 


SIMILAR CONNECTION FOR HI-507A 


SWITCHING WAVEFORMS 


ACCESS TIME 


V ah =4 0V address 

— — — . DRIVE (V A I 

\ Val-o -w 

— I OUTPUT 

10V 


►I ’A l< 
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| SWITCHING WAVEFORMS (continued) 



TEST CIRCUIT 
NO. 8 

BREAK BEFORE MAKE DELAY (tg PEN ) 


ADDRESS 
DRIVE (V A ) 

— OUTPUT v A r 

(Pl 


ENABLE DRIVE 



SCHEMATIC DIAGRAMS 



•SIMILAR CONNECTION FOR HI-509A 


TEST CIRCUIT 
NO. 9 

ENABLE DELAY (toN(EN)' t 0FF(EN)* 


*HI-508A 

IN 1 

IN 2 


THRU 


IN 8 

CNO 

OUT 


LTL) 


f SIMILAR CONNECTION FOR KI-509A 


BREAK BEFORE MAKE DELAY (t QPEN ) 









V A INPUT ^1 


| 2V/DIV. I 

f _l 





ENABLE DELAY (t 0 N(EN)' t 0FF(EN)> 









L 



t 












OUTPUT 

2V/DIV. 








TTL REFERENCE CIRCUIT 

I 1 

I 1 V* | 

I pMA—* | 

I 4 mo | 

. R9S 


I 04, 

1 <2 

I 03 A 


ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 


LEVEL SHIFTER 


OVERVOLTAGE 

PROTECTION 


200# T | 


I J 


dh Hp* Hp HE 


3h rlE^ HE- 1 HE-* HEH HI 

r? V | i 

m3 j j I H- 

! HEn HEEn L& I 


J TZJheJJh^ 

R5 \/ R7| | ! 

a ,.n i i 




LEVEL 
■ SHIFTED 
ADDRESS 
TO DECODE 


LEVEL 
► SHIFTED 
ADDRESS 
TO 0EC00E 


>!C MASTER 1978 









SCHEMATIC DIAGRAMS (continued) 


+v 



ADDRESS DECODER 


TO P-CHANNEL 
OEVICE OF 
THE SWITCH PAIR 


TO N-CHAtfNEL 
OEVICE OF 
THE SWITCH PAIR 


MULTIPLEX SWITCH 
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T I 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HI-1818A/1828A 

Low Resistance 
8 Channel CMOS Analog Multiplexers 


FEATURES 

• SIGNAL RANGE 


+15V 

• "ON" RESISTANCE (TYP.) 

250ft 

• INPUT LEAKAGE AT+1250C (TYP.) 20nA 

• ACCESS TIME (TYP.) 

350ns 

• POWER CONSUMPTION (TYP.) 

5mW 

• DTL/TTL COMPATIBLE ADDRESS 

• -55°C to +125°C OPERATION 


APPLICATIONS 

• DATA ACQUISITION SYSTEMS 


• PRECISION INSTRUMENTATION 

• DEMULTIPLEXING 

1 


• SELECTOR SWITCH 


PINOUT 

HI-T818A 

Top View 

Package Code 4B 

ADDRESS At 1 


16 ADDRESS A 0 

+5.0V SUPPLY 2 


15 -15V SUPPLY 

ENABLE 3 


14 +15V SUPPLY 

ADDRESS A 2 4 


13 INI 

IN 8 5 


12 OUT 

IN 7 6 


11 IN2 

IN 6 7 


10 IN 3 

IN 5 8 


9 IN 4 


HI-1828A 

ADDRESS Ai 1 
+5.0V SUPPLY 2 
ENABLE 3 
OUT 5 THRU 8 4 
IN 8 5 
IN 7 6 
IN 6 7 
IN 5 8 


Top View 



Package Code 4B 

16 ADDRESS An 
15 -15V SUPPLY 

14 +15V SUPPLY 
13 IN 1 

12 OUT 1 THRU 4 
11 IN 2 
10 IN 3 
9 IN 4 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


DESCRIPTION 


The HI-1818A/1828A are monolithic high performance CMOS 
analog multiplexers offering built-in channel selection decoding 
plus an inhibit (enable) input for disabling all channels. 
Dielectric Isolation (Dl) processing is used for enhanced 
reliability and performance (see Application Note 521). 
Substrate leakage and parasitic capacitance are much lower, 
resulting in extremely low static errors and high throughput 
rates. Low output leakage (typically O.lnA) and low channel 
ON resistance (250 ft) assure optimum performance in low level 
or current mode applications. 

The 1818A is a single-ended 8 channel multiplexer, while the 
HI-1828A is a differential 8 channel version. Either device 
is ideally suited for medical instrumentation, telemetry systems, 
and microprocessor based data acquisition systems. 

The HI-1818A-2 and HI-1828A are specified over -55°C 
to +125°C, while the -5 versions are specified over 0°C to 
+75°C. 


FUNCTIONAL DIAGRAM 


HI-1818A 


ENABLE 

BUFFER MULTIPLEX 

SWI TCHES 

ECODERS 




HI-1828A 


j |T] ENABLE 
* 1 DEC! 


7 j-d> — 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS {NOTE 1) 


Supply Voltage Between Pins Hand 15 
Logic Supply Voltage, Pin 2 
Analog Input Voltage: Vg u p p |y +2V 

^Supply _2V 


Digital Input Voltage 

Total Power Dissipation (Note 2) 

Storage Temperature Range 


V-Supply to V+ Supply 
780mW 

-65°C to +150°C 


ELECTRICAL CHARACTERISTICS 


Supplies = +15V,-15V, + 5V 
PARAMETER 


ANALOG CHANNEL CHARACTERISTICS 

* V|n, Analog Signal Range 

* Rqn. ON Resistance (Note 3) 


*IS<0FF), Input Leakage Current 
*Iq( 0N), On Channel Leakage Current 
(HI-181 8A> 

(HI-1828A) 

* Iq(OFF) Output Leakage Current 
(HI-1818A) 

(HI-1828A) 


DIGITAL INPUT CHARACTERISTICS 
V|l, Input Low Threshold 
V|H, Input High Threshold (Note 4) 
*I|N, Input Leakage Current 


SWITCHING CHARACTERISTICS 
Ts, Access Time (Note 5) 
Break-Before-Make Delay 
Settling Time (0.1%) 

(0.025%) 

C|N, Channel Input Capacitance 
Cqut. Channel Output Capacitance 
(HI-1818A) 

(HI-1828A) 

Cds(OFF), Drain-To-Source Capacitance 
Cp Digital Input Capacitance 


POWER REQUIREMENTS 
Pq, Power Dissipation 
PpS. Standby Power (Note 6) 

* l+. Current Pin 14 

* L, Current Pin 15 
*lL, Current Pin 2 


HI-1818A-2/1828A-2 
-55°C to+125°C 


HI-1818A-5/1828A-5 
0°C to +75°C 

MIN. I TYP. 1 MAX. UNITS 


TRUTH TABLES 


100 250 nA 

50 125 nA 




L 

L 

L 

L 

1 

L 

L 

H 

L 

2 

L 

H 

L 

L 

3 

L 

H 

H 

L 

4 

H 

L 

L 

L 

5 

H 

L 

H 

L 

6 

H 

H 

L 

L 

7 

H 

H 

H 

L 

8 

X 

X 

X 

H 

NONE 



HI-1828A 


ADDRESS 

1 

•ON" 

A! 

Aq 

EN 

CHANNELS 


1 . Voltage ratings apply when voltages at all other pins are 
within their normal operating ranges. 

2. Derate 9.25 mW/°C above 75°C. 

3 - ^OUT = +-10V Iqut = " 1mA. 


4. To drive from DTL/TTL circuits, IK pull-up resistors 
to + 5.0V supply are recommended. 

5. Time measured to 90% of final output level; 

Vqut = ‘ t0 +5.0V, Digital Inputs = 0V to + 4.0V. 

6. Voltage at Pin 3, ENABLE = + 4.0V. 


L H 

H L 

H H 

X X 


L 3 and 7 

L 4 and 8 

H NONE 


*100% Tested for Dash 8. ("Full” Tested at +25°C to +125°C) 
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I PERFORMANCE CHARACTERISTICS 
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nr# 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HI-1840 

16 Channel CMOS Analog 
Multiplexer with High-Z Analog 

Input Protection 


FEATURES 


• HIGH ANALOG INPUT IMPEDANCE 
DURING POWER LOSS (OPEN) 

• LOW POWER CONSUMPTION 
(STANDBY) 

• ACCESS TIME 


500Mn 


600juW 


• EXCELLENT IN HI-REL REDUNDANT SYSTEMS 

• BREAK-BEFORE -MAKE SWITCHING 

• NO LATCH-UP 


APPLICATIONS 


• FAIL-SAFE DATA ACQUISITION SYSTEMS 


FAIL-SAFE TELEMETRY SYSTEMS 


• AIRCRAFT INSTRUMENTATION AND CONTROL 


DESCRIPTION 


The HI-1840 is a monolithic 16 channel multiplexer constructed 
with the Harris Linear Dielectric Isolation CMOS process. It 
is designed to provide a high input impedance to the analog 
source if device power fails (open) or the analog signal voltage 
inadvertently exceeds the supply rails during powered operation. 
Excellent for use in redundant applications, since the secondary 
device can be operated in a standby unpowered mode affording 
no additional power drain. But more significantly, a very high 
impedance exists between the active and inactive devices pre- 
venting any interaction. One of sixteen channel selection is 
controlled by a 4-bit binary address plus an Enable-I nhibit 
input which conveniently controls the ON/OFF operation of 
several multiplexers in a system. All digital inputs have electro- 
static discharge protection. The HI-1840 is tested and guaran- 
teed within the military temperature range and is available in a 
28 pin dual-in-line package. 


PINOUT 


FUNCTIONAL DIAGRAM 


+VSUPPLY 1 
NC 2 
NC 3 
IN 16 4 
IN 15 5 
IN 14 6 
IN 13 7 
IN 12 8 
IN 11 9 
iN 10 10 
IN 9 11 
GND 12 
(+5VSUPPIY) Vref 13 
AODRESSA 3 14 


Top View 


Package Code 1M 


— 28 OUT 

— 27 -VsuPPLY 

— 26 IN 8 
-25 IN 7 
-24 IN 6 
-23 IN 5 

— 22 IN 4 

— 21 IN 3 

— 20 IN 2 

— 19 IN 1 

— 18 ENABLE 

— 17 ADDRESS Ao 

— 16 ADDRESS Ai 

— 15 ADDRESS A2 


I I 





I J I J 

DECODERS MULTIPLEX 

SWITCHES 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Supply Voltage Between Pins 1 and 27 

+40V 

Total Power Dissipation* 

1200mW 

VreF t0 Ground 

+20V 

Operating Temperature: 


Vei\1, Va. Digital Input Overvoltage: 


HI -1840-2 

-55°C to +125°C 

w VSupply W +4V 

A ^Supply - 4V 

Analog Input Overvoltage: 

Vc VSupply ( + ) +10V 

^Supply -10V 


Storage Temperature 

-65°C to +150OC 


*Derate 8mW/oC above Ta = +25°C 



ELECTRICAL CHARACTERISTICS 
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Harris Semiconductor 


JLJ 

WTWaWa 1 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


PRELIMINARY HI-562 

12 Bit High Speed Monolithic 
Digital-to-Analog Converter 


III 

O 

< 

IL 

oc 

III 

I- 

z 


FEATURES 

• MONOLITHIC CONSTRUCTION 


• EXTREMELY FAST SETTLING 

200ns TO 0.01% (TYP.) 

• LOW GAIN DRIFT 

±2ppm/0C (MAX.) 

• EXCELLENT LINEARITY 

OVER TEMPERATURE 

±1/2 LSB (MAX.) 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 


APPLICATIONS 

• CRT DISPLAY GENERATION 


• HIGHSPEED A/0 CONVERTERS 


• VIDEO SIGNAL RECONSTRUCTION 


• WAVEFORM SYNTHESIZERS 


• HIGH SPEED DATA ACQUISITION 


• HIGH-REL APPLICATIONS 


• PRECISION INSTRUMENTS 


PINOUT 


Package Code 1 H 


Vps+ 

CMOSHTL 
LOGIC SELECT 
♦Vref(LOIN) 
N/C 

VREF (HI INI 
Vps- 

BIPOLAR R IN 
BIPOLAR R OUT 
lOACOUT 
10V SPAN R 
20V SPAN R 
* GND 


BIT 1 (MSB) IN 
BIT 2 IN 



BIT 11 IN 
BIT 12 (LSB) IN 


Pins 3 and 12 connected to top and bottom case 
for high frequency shielding 


DESCRIPTION 


The Harris HI-562 is the first monolithic digital-to-analog converter to 
combine both ultra-high speed performance and true 12-bit accuracy on the 
same chip. The Hl-562's fast output current settling of 200ns to 0.01% is 
achieved using dielectric isolation processing to reduce internal parasitics for 
fast rise and fall times during switching. Output glitches are minimized in 
the HI-562 by incorporating equally weighted current sources switched into 
an R-2R ladder network for symmetrical turn-ON and turn-OFF switching 
times. This creates within the chip a very uniform and constant thermal 
distribution for excellent linearity and also completely eliminates thermal 
transients during switching. High stability thin film resistor processing to- 
gether with laser trimming provide the HI-562 with guaranteed true 12-bit 
linearity to within ±1/2 LSB maximum over the -55°C to +125°C temp- 
erature range. Beyond that, the Hl-562's low offset and gain drift over this 
temperature range assure that its absolute accuracy when referred to a fixed 
10V reference will not deviate more than ±3/2 LSB for unipolar mode opera- 
tion (±2 LSB for bipolar operation). The input reference can be varied from 
+2V to +10V for two quadrant multiplying mode operation. 

The HI-562 is recommended as a replacement for higher cost hybrid and 
modular units for increased reliability and accuracy in applications such as 
CRT displays, precision instruments and data acquisition systems requiring 
throughput rates as high as 5MHz for full range transitions. Its small size 
makes it an ideal choice as the heart of high speed A/D converter designs or as 
a building block in high speed or high resolution industrial process control 
systems. The HI-562 is also ideally suited for aircraft and space instrumenta- 
tion where operation over a wide temperature range is required. 

The HI-562-5 is specified for operation over 0°C to +70°C, the HI-562-4 
over -25°C to +85°C and the HI-562-2 and HI-562-8 over-55°C to +125°C. 
Processing to MIL-STD-883A Class B screening is available by selecting the 
HI-562-8. All are available in a hermetically sealed 24-lead dual-in-line 
package. 


FUNCTIONAL DIAGRAM 


TTL/CMOS 

LOGIC 

LEVEL BIT 1 IN BIT 12 IN 

GND V+ SELECT (MSB) 2 3 4 5 6 7 8 9 10 11 (LSB) 


DIGITAL INPUT LEVEL SHIFTERS & SWITCH ORIVERS 


Vref (HI IN) I ; 
© • : 

\ 7 975K $2K , 










i 


i ’ K 

T 

i ,K ? 

14 

1 1K i 

1 4 

4 

B 

44 

La. 

! 5001 

: o i 


* i L i i. i iffi ilii f i l?i i?i i? .l i?i 1T1 i?i i? i i 

Ll.i.iJU j|, i j i.ijl.i | i i j i i i 1 i ij I jj i jj i jj 


|3 5K 53.5K S3.5K 53 5K |3SK S3.5K 53 5K 535K 53.5K 5 3.5K 535K J3.5K 53.5K 53.5 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

(Referred to Ground)! 



Power Supplylnputs 

Vps+ 

+20V 

Power Dissipation Pd, Package 

lOOOmW 


Vps- 

-20V 

Operating Temperature Range 


Reference Inputs 

VREF (Hi) 

iVps 

HI-562-2 

-55°C to +125°C 


VREF (Lo) 

OV 

HI-562-4 

-25°C to +85°C 

Digital Inputs 

Bits 1-12 

-iv;+i2v 

HI-562-5 

OOC to +70°C 

CM OS/TTL Logic Select -1V,+12V 

HI-562-8 

-55°C to +125°C 

Outputs 

Pins 7, 8, 10, 11 

CL 

> 

+1 

Storage Temperature Range 

-65°C to +150°C 


Pin 9 

+Vps, -5V 



ELECTRICAL CHARACTERISTICS 

(@ +25°C, V ps +, = +5V, V ps - = -15V, Vrer = +10V, pin 2 open circuit 



unless otherwise noted) 





PARAMETER 

CONDITIONS 

INPUT CHARACTERISTICS 

Digital Inputs (3) 

Bit ON "Logic 1" 

Bit OFF "Logic 0" 

.Input Voltage (2) 
Logic "1" 

Logic "0" 

TTL 

Input Current (2) 
Logic "1" 
v Logic "0" 

Over full 
temp, range 

.Input Voltage 

Logic "1" 

Logic "0" 

CMOS- 

Input Current 
Logic "1" 
v Logic "0" 

Pin 1 tied to pin 2, 

+4.75V< V ps + <+12V 
overfull tempnange 

Reference Input 

Input Resistance 

Input Voltage 

|QUT = 5mA (±20%) 


TRANSFER CHARACTERISTICS 


HI- 

562-2/HI-562-8 

HI-562-4/H 1-562-5 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 



Resolution 

Over full temp, range 

Nonlinearity (3) 

@ +25°C 

Over full temp, range 

Differential 

@+25°C 

Nonlinearity (3) 

Over full temp, range 

Relative Accuracy (6) 

With 24.9£2(1%) Trim Resistors 

Gain Error 

All Bits ON 

Bipolar Offset Error 
Unipolar Offset Error 

All Bits OFF 

Adjustment Range 

See Operating Instructions 

Gain 

With 50J2Trim 

Bipolar Offset 

Potentiometers 

Temperature Stability 

Drift specified with internal 
span resistors for voltage output 

Gain Drift (3) 

Over full 

Offset Drift (3) 

temp, range 

Unipolar Offset 

Bipolar Offset 

All Bits OFF 

Differential Nonlinearity 

Overfull temp, range 

Settling Time (3) 

All Bits ON-to-OFF or 

to ±1/2 LSB 

OFF-to-ON 


| ±1/4 I I ±1/4 I 

MONOTONICITY GUARANTEED 




V 

0.8 

V 

100 

nA 

-100 

ma 





m 

o 

< 

IL 

cc 

III 

H 

Z 
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SFECiFiCA TiuniS ( continued } 




HI- 

562-2/HI-562-8 

H 1-562-4/HI -562-5 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Major Carry T ransient 









Peak Amplitude 

From 011...1 to 100...0 


0.7 



0.7 


mA 

Settling Time to 

or 100... 0 to 01 1...1 








90% Complete 



35 



35 


ns 

Power Supply Sensitivity (3! 









Unipolar Offset 

All Bits OFF 








Vn S +@+5V or +15V 



±0,5 



±n ti 



V ps -@-15V 



±0.5 



±0.5 



Bipolar Offset 








ppm of 

V ps +@5V or + 15V 

All Bits OFF, Bipolar mode 


±1.5 



±1.5 


FSR/% V ns 

V ps -(s>-15V 



±1.5 



±1.5 



Gain 









V p s+ @ +5V or+15V 

All Bits ON 



±1 



±1 


V ps -@-15V 




±2 



±2 



OUTPUT CHARACTERISTICS 


Output Current 

Unipolar 

Bipolar 



-5.0 

±2.5 



-5.0 

±2.5 


mA 

Resistance 



1000 



1000 


ohms 

Capacitance 



20 



20 


pF 

Output Voltage Ranges 
Unipolar 

Bipolar 

Using external op amp 
and internal scaling 
resistors. See Figure 1 
and Table 1 for connections 


0 to +5 

0 to +10 
±2.5 
±5 
±10 



Oto +5 

0 to +10 
±2.5 
±5 
±10 



Compliance Limit (3) 


-3 


+10 

-3 


+10 


Compliance Voltage (3) 

Over full temp, range 


±1.0 



±1.0 


HH 

Output Noise 

0.1 to 10Hz (All Bits ON) 

0.1 to 5MHz (All Bits ON) 


30 

100 



30 

100 


pV (p-p) 


MULTIPLYING MODE PERFORMANCE 


Quadrants 

Bipolar Mode 

Reference Input; 2Vto+10V 


, 



2 



Reference Voltage 

Feedthrough 

Unipolar mode, all Bits OFF 
and +2V to+IOV (p-p), 2kHz 
Sinewave 


1 



1 


LSB (p-p) 

Relative Accuracy 

Reference Input @ 2 Vqc 


±0.05 



±0.05 


% FSR 

Output Slew Rate 

All Bits ON and 
+2 to+IOV Step 
change at reference 
input. 


6 



6 


mA/jus 

Settling Time 
to ±1/2 LSB 


3 



3 


(us 

Control Amplifier 

Bandwidth 

Small signal 


10 



10 


MHz 


POWER REQUIREMENTS 


V ps + (7) 

Vps~ 

Over full 

temp, range 

4.5 

13.5 

5 

15 

15 

16.5 

4.75 

13.5 

5 

15 

15 

16.5 

V 

lps+ (5) 

Ips* (5) 

All Bits ON or OFF in 
either TTL or CMOS mode 


9 

28 



9 

28 


mA 

lps+ (5) 

Ips- (5) 

Same as above except 
over full temp, range 


11 

33 



11 

33 


mA 
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NOTES 


1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of 
these conditions is not necessarily implied. 

2. Vp S + tolerance is ±10% for HI-562-2, -8. and ±5% for 
HI-562-4, -5. 

3. See Definitions. 


5. After 30 seconds warm-up. 

6. Using an externa! op amp with internal span resistors and 
specified external trim resistors in place of potentiometers 
R} and R2- Errors are adjustable to zero using Ri and R 2 
potentiometers. (See Operating Instructions Figure 2.) 

7. Maximum V ps + is +12V for high level logic only, i.e. when 
pin 1 is tied to pin 2. 


4. FSR is "full scale range" and is 20V for±10V range, 10V 
for ±5V range, etc.; or 5mA( ± 20%) for current output. 


DEFINITIONS OF SPECIFICATIONS 


DIGITAL INPUTS 


The HI-562 accepts digital input codes in binary format and 
may be user connected for any one of three binary codes. 
Straight Binary, Two's Complement, or Offset Binary, (See 
Operating Instructions). 


DIGITAL 

INPUT 

ANALOG OUTPUT 

Straight 

Binary 

Offset 

Binary 

Two's 

Complement* 

MSB LSB 
000...000 
100...000 
111.111 
011. ..Ill 

Zero 

%FS 

+FS — 1 LSB 
y 2 FS - 1 LSB 

-FS (Full Scale) 
Zero 

+FS- 1 LSB 
Zero - 1 LSB 

Zero 

-FS 

J4FS - 1 LSB 
+FS - 1 LSB 


*lnvert MSB with external inverter to obtain Two's 
Complement Coding 


ACCURACY 


DRIFT 


GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale range per °C (ppm of FSR/°C). Gain error is meas- 
ured with respect to +25°C at high (Th) and low (T[_) temp- 
eratures. Gain drift is calculated for both high (Th -25°C) and 
low ranges (+25°C -T|_) by dividing the gain error by the respec- 
tive change in temperature. The specification is the larger of 
the two representing worst case drift. 



OFFSET DRIFT - The change in analog output with all bits 
OFF over the specified temperature range expressed in parts 
per million of full scale range per °C (ppm of FSR/°C). Offset 
error is measured with respect to+25°C at high (Th) and low 
(T|_) temperatures. Offset Drift is calculated for both high 
(Th -25°C) and low (+25°C -T |_) ranges by dividing the offset 
error by the respective change in temperature. The specification 
given is the larger of the two, representing worst-case drift. 


POWER SUPPLY SENSITIVITY 


Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -15V, 
+5V or +15V supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 


NONLINEARITY - Nonlinearity of a D/A converter is an 
important measure of its accuracy. It describes the deviation 
from an ideal straight line transfer curve drawn between zero 
(all bits OFF) and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it 
is the difference between the actual output voltage change and 
the ideal (1 LSB) voltage change for a one bit change in code. 
A Differential Nonlinearity of ±1 LSB or less guarantees mono- 
tonictiy; i.e., the output always increases and never decreases 
for an increasing input. 

SETTLING TIME 


Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition. 


COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 

GLITCH 

A glitch on the output of a D/A converter is a large transient 
spike resulting from unequal internal ON-OFF switching times. 
Worst case glitches usually occur at half-scale or the major carry 
code transition from 011...1 to 100.. .0 or vice versa. Forex- 
ample, if turn ON is greater than turn OFF for 01 1 ... 1 to 
100...0, an intermediate state of 000.. .0 exists, such that, the 
output momentarily glitches to zero output. Matched switching 
times and fast switching will reduce glitches considerably. 
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DECOUPLING AND GROUNDING 


For best accuracy and high frequency performance, the ground- 
ing and decoupling scheme shown in Figure 1 should be used. 
Decoupling capacitors should be connected close to the HI- 
562 (preferrably to the device pins) and should be tantalum 
or electrolytic bypassed with ceramic types for best high fre- 
quency noise rejection. 




UNIPOLAR AND BIPOLAR VOLTAGE OUTPUT 
CONNECTIONS 

CONNECTIONS - Using an external resistive load, the output 
compliance should not exceed ±1V to maintain specified accur- 
acy. For higher output voltages, accuracy can be maintained by 
using an external op amp and the internal span resistors as shown 
in Figure 2 and defined in Table 1 for unipolar and bipolar 
modes. 


* +5V/+15V, -15V 



* For TTl and DTL compatibility, connect +5V to pin i and 
leave pin 2 open. For CiViOS compatibility, connect digital 
power supply (+4. 85V VqO ^ +12V) to pin 1 and short 

pin 2 to pin 1 . 

** Bias resistor, RB, should be chosen to equalize op amp offset 
voltage due to bias current. Its value is calculated from the 
parallel combination of the current source output resistance 
(IK) and the op amp feedback resistor. See Table 1 for 
values of RB. 


Figure 2 


Table 1 



OUTPUT 

RANGE 

CONNECTIONS 

BIAS (R B ) 
RESISTOR 

Pin 7 
to 

Pin 8 
to 

Pin 10 
to 

Pin 11 
to 

Unipolar 

Mode 

Oto+IOV 

N.C. 

N.C. 

A 

N.C. 

66712 

0 to +5V 

N.C. 

N.C. 

A 

9 

50012 

Bipolar 

Mode 

±10V 

D 

9 

N.C. 

A 

66712 

±5V 

D 

9 

A 

N.C. 

58012 

±2.5V 

D 

n 

9 

A 

M 

n 

d 

A AAf^\ 


EXTERNAL GAIN AND ZERO CALIBRATION 
(See Figure 2) 

The input reference resistor (7.975K) and bipolar offset resistors 
shown in Figure 2 are both intentionally set low by 2512 to 
allow the user to externally trim-out initial errors to a very high 
degree of precision. The adjustments are made in the voltage 
output mode using an external op amp as current-to-voltage 
converter and the HI-562 internal scaling resistors as feedback 
elements for optimum accuracy and temperature coefficient. 
For best accuracy over temperature, select an op amp that has 
good front-end temperature coefficients such as the HA-2600/ 
2605 with offset voltage and offset current tempco's of 5ptV/°C 
and 1nA/°C, respectively. For high speed voltage mode applica- 
tions where fast settling is required, the HA-2510/2515 is 
recommended for better than 1.5jus settling to 0.01%. Using 
either one, potentiometer R 3 conveniently nulls unipolar offset 
plus op amp offset in one operation (for HA-251 0/25 1 5 and 
HA-2600/2605 use R 3 = 20K and 100K, respectively). For 
bipolar mode operation, R 3 should be used to null op amp offset 
to optimize its tempco (i.e., 'short 9 to A and adjust R 3 for zero 
before calibrating in bipolar mode). The gain and bipolar offset 
adjustment range using 5012 potentiometers is ±12 LSB and 
±25 LSB respectively. If desired, the potentiometers can be 
replaced with fixed 24.912 ( 1 %) resistors resulting in an initial 
gain and bipolar offset accuracy of typically ±1/2 LSB. 


UNIPOLAR CALIBRATION 

Step 1: Unipolar Offset 

• Turn all bits OFF 

• Adjust R3 for zero volts output 
Step 2: Gain 

• Turn all bits ON 

• Adjust R2 for an output of FS -1 LSB 
That is, adjust for: 

9.9976V for 0V to +10V range 
4.9988V for OV to +5V range 


BIPOLAR CALIBRATION 

Step 1: Bipolar Offset 

• Turn all bits OFF 

• Adjust R1 for an output of: 

-10V for ± 10V range 
-5V for±5V range 
-2.5V for±2.5V range 

Step 2: Gain 

• Turn bit 1 (MSB) ON; all other bits OFF 

• Adjust R2 for zero volts output 
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SEMICONDUCTOR 


A DIVISION OI= HARRIS CORPORATION 


HI-1080/1085 

Precision Monolithic 
8 -Bit D to A Converter 


FEATURES 


• GUARANTEED +1 L.S.B. ACCURACY OVER 
TEMPERATURE 

HI-1080 -55°C to +125°C 

HI-1085 0°C to +75°C 


• FAST SETTLING 


1.5jus to 'A L.S.B. 


• EXPANDABLE FOR HIGHER RESOLUTIONS 

• MONOLITHIC CONSTRUCTION 

• DTL/TTL COMPATIBLE INPUTS 

• RELIABLE MONOLITHIC CONSTRUCTION MEETS 
REQUIREMENTS OF MIL-STD-883 


APPLICATIONS 


• WAVEFORM SYNTHESIZERS 

• MICROPROCESSOR I/O INTERFACE 

• HIGH REL APPLICATIONS 

• A TO D CONVERTER (USING COMPARATOR AND 

DIGITAL LOGIC) 

• DATA ACQUISITION SYSTEMS 


DESCRIPTION 


The HI-1080/1085 is a monolithic 8 bit digital-to-analog con- 
verter employing bipolar current switches feeding a thin film 
R-2R ladder network. 

Because of the excellent stability of this device, it is practical 
to specify one all-inclusive accuracy parameter: il L.S.B. 
accuracy over the operating temperature range. This means that 
once the desired full scale output level is set at room tempera- 
ture by adjustment of the input reference current, each of the 
256 output levels will always measure within ±1 L.S.B. of the 
corresponding output of a "perfect" DAC. Thus the accuracy 
specification includes the worst case effects of all of the norm- 
ally published errors such as non-linearity, zero drift, full scale 
drift, etc. 

The device is exceptionally versatile, since it may be used in a 
voltage or current output mode, and may be offset to produce 
bipolar operation. Matched auxiliary resistors are provided for 
amplifier feedback or current summing. Provisions are also made 
for scale factor adjustment and for cascading of additional D/A 
converters for extended resolution. 


W 

o 

< 

IL 

a 

in 

H 

Z 


PINOUT 


NEGATIVE 
SUPPLY ' 
NO 

CONNECTION 


Top View 


2 1 24 23 22 


D/A 19 

CONVERTER 
24 LEAD 

PACKAGE 18 



10 11 12 13 14 15 1 


Package Code 4K 


LADDER 

TERMINATION 

LADDER 

EXTENSION 


FUNCTIONAL DIAGRAM 


■ LOGIC SUPPLY 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

Maximum Ratings are limiting values above which permanent circuit damage may occur. 


Voltage 

Ladder Common: 

+8.0V 

V+ +8.0V 

IREF: 

1.6mA 

V- -18.0V 

Storage Temperature: 

-65°C<TA<+150°C 

Digital Inputs: +5.5V 

Power Dissipation: 

450mW * 

*Derate at 4mW/°C above 85°C ambient. 




ELECTRICAL CHARACTERISTICS 


Unless otherwise stated all measurements taken at V+ = +5V, V 
Vref = +5V, Vj n High = +2.4V, V in Low = +0.4V 
Unipolar, zero reference connection (Figure 3) 


Resolution 


Accuracy 

(Calibrated at 25°C) 
(Note 1) 


V Full Scale (Note 2) 
(Uncalibrated) 


Power Supply 
Rejection 
(Note 3) 


Settling Time 
(Note 4) 


Digital Inputs: 

High Threshold 
Low Threshold 
(Note 5) 
lj n High 

lin Low 
(Note 6) 


Supply Current: 
1 + 

I- 

IREF 
(Note 7) 


NOlES: lest Conditions - 

1. Any Input Combination 

2. Inputs all low 

3. AVqut/AVsuPPLY 
V+ = +5-0.5V 

V- = -15 i 3V 



HI-1080 

MIN TYP MAX 


-550C to 
+1250C 





.5 -5.5 



-550C 

to .05 .001 

+1250C 





-550C to 
+1250C 


-550C 

to 

+1250C 




4. To ±0.2% of full scale 
after full scale input step 
R|_>10M 

C|_< 5pF 

5. V+ = 4.5V 



HI-1085 

MIN TYP MAX 





1/2 


-4.5 -4.98 -5.5 













6. V in = 2.4 Volts 
V+ = 5.5V 
V in = 0.4 Volts 
V+= 5.5V 
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Error - L.S.B. 


PERFORMANCE CURVES 




D/A CONVERTER OPERATION MODES 


DIGITAUNPUTS 



MODE 

OUTPUT RANGE INPUTS: 

ALL HIGH TO ALLLOW 

CONNECTIONS 

A* 

B* 

C 

D 

UNIPOLAR 

ZERO 

REFERENCE 

OTO -Vr+-1 L.S.B. 

Vr+ 

N.C. 

GND 

GND 

UNIPOLAR 
ZERO F.S. 

+/Vr+/T0 0+1 L.S.B. 

Vr+ 

N.C. 

GND 

VR 

BIPOLAR 

/Vr+/T0-Vr+1 L.S.B. 

N.C. 

Vr+ 

GND 

Vr+ 


OPERATING MODES 

*Tap 1 or Tap 3 with selected external series resistors may be substituted for points A or B, 
respectively, for fine adjustment of output range. 
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TVPinAi ADDi irariniuQ 


BUFFER AMPLIFIER CONNECTION 


LADDER OUT 


LADDER BUS — 
LADDER — 
TERMINAL 

GND OR Vr+ 1 


ill 

o 

< 

u. 

IE 

III 

H 

Z 


HA-2500 


R1 < -^rs 5pF 


NON-INVERTING OUTPUT 

(MORE NEGATIVE WITH INCREASING 
COMPLEMENT OF INPUT NUMBER) 


OUTPUT RANGE: SAME AS SHOWN 
ON 'OPERATING MODE' CHART 

MULTIPLIED BY 1 + £-1 
R2 


R SUM 

2R SUM 

zrrr 

T 

30pF 

LADDER OUT 



LADDER BUS 

i — 

pS 

LADDER 

" ? H| 

'HA-i 

TERMINAL 



GND OR Vr+ 1 


INVERTING OUTPUT 

(MORE POSITIVE WITH INCREASING 
COMPLEMENT OF INPUT NUMBER) 


FULL SCALE 

OUTPUT FEEDBACK 

R1 

OUTPUT 

CONNECTED TO 

+4. 98V 

SUM 

2.5K 

+9.96V 

2RSUM 

3.3K 


CASCADED UNITS FOR 12 BIT RESOLUTION 


DIGITAL 

INPUTS 


D8 D7 D6 05 D4 D3 02 D1 
LADDER OUT 
T1 LADDER BUS 

LADDER EXTENSION 
LADDER TERMINAL 

Vr Rsum 

2RSUM 


D8 D7 06 D5 D4 D3 D2 01 
LADDER OUT 
T1 LADDER BUS 

LADDER EXTENSION 
LADDER TERMINAL 
Vr «SUM 

2RSUM 


ANALOG 

OUTPUT 





nr# 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-0165 

Keyboard Encoder 


FEATURES 


• STROBE OUTPUT 

• KEY ROLLOVER OUTPUT 

• EXPANDABLE: 2 PACKAGES REQUIRED FOR FULL 

TELETYPEWRITER, EIGHT-BIT ENCODING 

• SINGLE +5.0V SUPPLY REQUIRED 

• DTL/TTL OUTPUTS 

• MONOLITHIC RELIABILITY 


APPLICATIONS 


• MICROPROCESSOR DATA ENTRY (16 KEY TO 

HEX CODE) 

• BCD DATA ENTRY 

• TYPEWRITER TYPE KEYBOARDS 

• CONTROL PANELS 


DESCRIPTION 


The HD-0165 Keyboard Encoder is a 16 line to four-bit parallel 
encoder intended for use with manual data entry devices such as 
calculator or typewriter keyboards. In addition to the encoding 
function, there is a Strobe output and a Key Rollover output 
which energizes whenever two or more inputs are energized 
simultaneously. Any four-bit code can be implemented by 
proper wiring of the input lines. Inputs are normally wired 
through the key switches to the +5.0V power supply. Full 
typewriter keyboard encoding up to eight bits can be accomp- 
lished with two Encoder circuits by the use of double pole key 
switches or single pole switches with two isolation diodes per 
key. Outputs will interface with all popular DTL and TTL logic 
families. The circuit is packaged in a hermetic 24-pin dual-in- 
line package and operates over the temperature range of 0°C 
to +75°C. 


PINOUT 


EQUIVALENT CIRCUITS 


Vcc 1 

PARALLEL Tout 3 2 

BINARY LOUT 4 3 

STROBE 4 
#16 INPUT 5 


15 " 

6 

14 " 

7 

13 " 

8 

12 " 

9 

11 " 

10 

10 " 

11 

# 9 " 

12 


Top View 


Package Code 4K 



24 KRO 
23 GND 

22 OUT l\ PARALLEL 
21 OUT 2J BINARY 
20 dP 1 INPUT 
19 2 » 

18 3 

17 4 

16 5 
15 6 

14 7 


19 2 

18 3 

17 4 

16 5 

15 6 

14 7 

13 # 8 




o A I 

KEYBOARD 



ANY OUTPUT 


* EQUIVALENT RESISTORS FOR OTHER 
INPUTS ARE 8ETWEEN THESE TWO VALUES 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 


©IC MASTER 1978 


453 


INTERFACE 










Harris $emiconductor 


I SPFniF/CAT/ONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +7.0V 

Input Voltage +5.5V 

Output Voltage +5.5V 


Output Current 30mA 

Storage Temperature -65°to+150°C 

Operating Temperature (Case) 0°C to +75°C 


ELECTRICAL CHARACTERISTICS 

Test Conditions: Vqq = +5.0V + 5% 

Tease = 0°Cto+75°C 
Unless otherwise specified 


PARAMETER 

SYM. 

Input Current "1" 

m 

“0" 

V 0L 

Output Voltage 


"1" 

V 0H 

Operating 

'cc 

Power Supply Current 


Maximum 

'CCM 



A.C.j Skew Time (Note 1) 


UNITS 

TEST CONDITIONS 

mA 

V| N = +5.0V 

V 

V | j_| = +4.5 V Iqj_ = 10mA 

V| |_j = +3.5V 1 q |_ = 3.2mA 

V 1 1 _ = Open Circuit , 1 q h = -240 JJA 

mA 

One Input at +5. 25V 

mA 

All Inputs at +5. 25V 

ns 

TCase = 25°C 

V CC = V|N - +5.0V 

C|_< 50pF 


NOTE: (1) Skew time is the maxim um t ime d ifferential between propagation delay times of any 

outputs including strobe and Kpg. 


TRUTH TABLE 


INPUTS 

8 9 10 11 12 13 14 15 16 1 


0UTPUTS_ 

3 4 St. K ro 


H H H H 
H H H H 
L H H H 
H L H H 
L L H H 
H H L H 
L H L H 
H L L H 
L L L H 
H H H L 


LLLLILLLLLILHLLL HHLLLH 


L L L L L 

L L L L L 

L L l L l 

ANY TWO OR MORE HIGH 


L L H 
L l H 
L L H 
X L L 


INPUTS: L = Open Circuit or < +1.0V H = > +4.5V Current Source 

OUTPUTS: L = < +0.4V H = > +2.4V X = Erroneous Data 
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APPLICATIONS 



Figure 1. GENERAL CONFIGURATION FOR 
ENCODING TWO TO SIXTEEN KEYS 


The Truth Table is used to determine 
wiring from the key switches to Encoder 
inputs to produce desired output codes. 



Figure 2. SWITCH BOUNCE ELIMINATION 

This circuit generates a delayed Strobe 
pulse (St'). Delay time is determined by 
first monostable and should be about 
10ms. Pulse width is determined by sec- 
ond monostable and should be set ac- 
cording to system requirements. Effect 
of switch bounce or arcing on make or 
break is positively eliminated and pro- 
per encoding will take place under two 
key rollover conditions. 




+5.0V SUPPLY DOUBLE POLE INPUTS OUTPUTS 



SINGLE POLE KEY SWITCH WITH 
TWO DIODES. 


NOTE: Reduce Encoder fanout to two TTL 
loads maximum. 


Figure 3. ENCODING UP TO 256 KEYS 

Use upper Encoder to produce the four most significant output bits; the lower to produce the least 
significant bits. Use Truth Table and required output codes to determine wiring from each key to the 
two Encoders. 

SHIFT and CONTROL functions can be implemented by logic gates in series with the output lines. 
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ill HARRIS 

1 ■ | SEMICONDUCTOR 

a division of karris corporation 

HD-245/545 Triple Line Transmitter 
HD-246/546/249/549 Triple Line Receivers 


HD-248/548 Triple Party Line Receiver 


ui 

o 

< 

IL 

cc 

IU 

I- 


FEATURES 


• CURRENT MODE OPERATION 

• HIGHSPEED: 15MHz WITH 50 FT. CABLE; 

2MHz WITH 1,000 FT. CABLE 

• HIGH NOISE IMMUNITY 

• LOW EMI GENERATION 

• LOW POWER DISSIPATION 

• HIGH COMMON MODE REJECTION 

• TRANSMITTER AND RECEIVER PARTY LINE 

CAPABILITY 

• TOLERATES -2.0V GROUND DIFFERENTIAL 

(Transmitter with respect to receiver) 

• TRANSMITTER INPUT/RECEIVER OUTPUT TTL/ 

DTL COMPATIBLE 


APPLICATIONS 


• AIRCRAFT INSTRUMENTATION 

• TELEMETRY 

• INDUSTRIAL CONTROLS 

• DATA EXCHANGE WITHIN AND BETWEEN 

BUILDINGS 


PINOUTS 


DESCRIPTION 


Each transmitter-receiver combination provides a digital 
interface between systems linked by lOOQtwisted pair, shieloed 
cable. Each device contains three circuits fabricated within a 
single monliithic chip. Data rates greater than 15MHz are 
possible depending on transmission line loss characteristics and 
length. 

The transmitter employs constant current switching which 
provides high noise immunity along with high speeds, low power 
dissipation, low EMI generation and the ability to drive high 
capacitance loads. In addition, the transmitters can be turned 
"off", allowing several transmitters to time-share a single line. 

Receiver input/output differences are shown in the follow- 
ing table: 



INPUT 

OUTPUT 

100 ft 

Hl-Z 

100ft 

OPEN COLLECTOR 

6K PULL-UP RES. 

6K PULL-UP RES. 


HD-246/ 546 
HD-248/ 548 
HD-249/ 549 


The internal 100S2 cable termination consists of 50flfrom 
each input to ground. 

HD-248/548 "party line" receivers have a high-Z input 
such that as many as ten of these receivers can be used on a 
single transmission line. 

Each transmitter input and receiver output can be con- 
nected to TTL and DTL systems. When used with shielded 
transmission line, the transmitter-receiver system has very high 
immunity to capacitive and magnetic noise coupling from adja- 
cent conductors. The system can tolerate ground differentials 
of -2.0V to +20.0V (transmitter with respect to receiver). 


I 


SCHEMATIC DIAGRAMS 



RECEIVERS 


Package Codes 9V, IS | RECEIVERS 


TOP VIEW 


(-) INPUT 
(+) INPUT _2 
(R 1> OUTPUT _3_ 
(-) INPUT _4 
(+) INPUT _5_ 
(R 2) OUTPUT _6 
GNO 7 


114 V cc B1&R2 
V cc R3 

U_ V E£ R1 & R2 

n_ v EE R3 

_10_ OUTPUT R3 

X INPUT (+) 
53[ 8 INPUT (-) 


1 — t 



3. HD- 248/548 does not have 50 ft input termination 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS HD-245/545 TRANSMITTERS 

ABSOLUTE MAXIMUM RATINGS 


Input Voltage Range: -0.5V to +1QV 

Output Voltage Range: -30V to +0.5V with respect to Vqq 


Vqq Range: -0.5V to +1QV 

Storage Temperature Range: -65°C to +150°C 


ELECTRICAL CHARACTERISTICS 






HD-245 

1 



HO -545 

1 


TEST 




-55°C to +125°C ! 


0°C to +75°C 1 


CONDITION 

PARAMETER 

SYMBOL 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. | 

TYP. 

MAX. 

UNITS 

v cc 

NOTES 

INPUT LOW 


25° C 


-1.5 

-2.2 



-1.5 

-2.3 

mA 

5.5 


CURRENT 

IlL 

Full 


-2.5 



-2.4 

1 

"ON" OUTPUT 


25°C 

-2.3 



-1.9 




mA 

4.5 

1 

CURRENT 

>OUT 

[ Full 

-2.0 



-1.8 




mA 

4.5 

1 


"ON" 

Full 

-1.6 



-1.5 




mA 

4.5 

2 



25° C 


-4.1 

-5.4 



-4.1 

-6.3 

mA 

5.5 




Full 


-5.6 



-6.7 

1 

"ON" OUTPUT 

A 'out 

25°C 


0.1 

0.25 



0.1 

0.25 

mA 

5.5 


CURRENT 

UNBALANCE 

Full 



0.3 




0.3 

3 




"OFF" OUTPUT 

'out 

25°C 


-30 

-100 



-30 

-100 

//A 

4.5 


CURRENT 

"OFF" 

Full 

- 


-100 




-100 

1 

OUTPUT 

BREAKDOWN 

BV CER 

25°C 

-30 

-50 


-30 

-50 


V 

GND 

4 

POWER SUPPLY 


25°C 


15 

18.6 



15 

24 

mA 

5.0 

5 

CURRENT- 

TOTAL 


25°C 



0.6 




0.6 

6 



PROPAGATION 

t 

25°C 


3 

10 



3 

10 

ns 

5.0 


DELAY 

PLH 

Full 



14 




14 


TEST CIRCUIT 1, 

t 

25°C 


3.2 

10 



3.2 

10 

ns 

5.0 


PAGE 4 

1 PHL 

Full 



14 




14 




NOTES: 1. One input at Gnd. one input open, each output at 5 .One input of each transmitter at Gnd. and the other 

2. One input at 0.45V, one input open, each output at Gnd. input open. All six output lines at Gnd. 

3. Difference between 01 and02 "ON" output data current. 6. All six input lines open, all six output lines at Gnd. 

4. Each input at Gnd., one output at Gnd., 

I U mit > 100JUA on output tested with -30V applied. 
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SPECIFICATIONS H 0-246 /S 46; HD-248/548; HO-249/549 RECEIVERS 


ABSOLUTE MAXIMUM RATINGS 



Input Voltage Range 

-1.0V to +1.0V 

Input Current 

±25mA 

Output Voltage Range 

-0.5V to +6.0V 

Output Current 

+50mA 

Vqc Ran ge 

-0.5V to +8.0V 

Storage Temperature 

-65°C to +150°C 

Vee Range 

-8.0V to +0.5V 




ELECTRICAL CHARACTERISTICS 


Ul 

o 

< 

U. 

QC 

Ul 

H 





HD 246 / 248/ 249 
-55°C to +125°C 

HD 546 / 548 / 549 
0°C to +75°C 


TEST CONDITIONS 

Vee = -5V 

PARAMETER 

SYM. 

TEMP. 

MIN. 

TYP. 

1 MAX 

MIN. 

TYP. 

MAX. 

UNITS 

vee 

NOTES 

INPUT RESISTANCE 
(HD 246/546 

8i HD 249/549 

R in 

+25°C 

Full 

40 

39 

47 

61 

68 

35 

33 

47 

65 

70 

Ohms 



PULL UP RESISTOR 
(HD 248/548 
& HD 249/549) 


+25°C 

Full 

4.2 

4.1 

6 

7.8 

8.6 

4.0 

3.9 

6 

8.1 

8.6 

K 

Ohms 



OUTPUT 

VOLTAGE (HIGH) 

v OH 

+25°C 

Full 

— * J 

2.6 

2.5 



2.6 

2.5 



V 

4.5 

Note 1 

IOH = -120/7A 

Ext. 6K Res. For 


OUTPUT 

VOLTAGE (LOW) 


OUTPUT 

VOLTAGE (LOW) 

(INPUT SHORTCIRCUIT) 


H 0-246 / 546 

POWER SUPPLY 
CURRENT (TOTAL) 

HQ-248 / 548 


HD 249/ 549 


PROPAGATION DELAY 

TEST CIRCUIT 2 
PAGE 4 


OL Full 


^OLSC 

+25°C 


0.4 



0.4 


V 

•cc 

•ee 

+25°C 


3.3 

5.1 

4.8 

6.3 


3.3 

5.1 

5.7 

6.3 

mA 

>cc 

1 EE 

+25°C 


3.9 

5.1 

6.6 

6.3 


3.9 

5.1 

7.5 

6.3 

mA 

■cc 

1 EE 

+25°C 


6.3 

5.1 

7.8 

6.3 


6.3 

5.1 

8.7 

6.3 

mA 

■cc 

( EE 

+25°C 


3.9 

5.1 

6.6 

6 3 


3.9 

5.1 

7.5 

6.3 

mA 

■cc 

* EE 

•cc 

■ee 

+25°C 

+25°C 


63 

5.1 

3.9 

5.1 

7.8 

6.3 

6.6 

6.3 


63 

5.1 

3 9 
5.1 

8.7 

6.3 

7.5 

6.3 

mA 

mA 

t PLH 

+25°C 

Full 


18 

30 

30 


18 

30 

30 

ns 

t PHL 

+25°C 

Full 


25 

30 

30 


25 

30 

30 

ns 


HD-246/546 

Note 2 
l()L = 9'6mA 
3 10mA For 
HD-246/546 


V 5 0 Note3 

v 30 Iol = 3.2mA 

mA 5.0 Note 4 

mA 5.0 Note 5 

mA 5.0 Note 4 

mA 5.0 Note 5 


ns 5.0 


ns 5.0 


NOTES: 1. (+) l| N = 1.5mA; (-) Input = open (For H D-248/548; 
Ext. 50 Res. or 75mV). 

2. ( + ) Input = open; (-) i||\j = 1.5mA. (For HD-248/548; 

Ext. 50 Res. or 75mA).= __ 

3. Both inputs shorted to Gnd; or both inputs open such 
that 50 termination resistors are in the circuit. 


4. ( + ) input = open; (-) i||\j = 3mA. 

5. ( + ) i ||\j = 3mA; (-) i nput = open. 

6. ( + ) Input = Gnd., (-) Input = .1 5V. 

7. (+) Input = .15V; (-) Input = Gnd. 
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TEST CIRCUIT 1 - TRANSMITTER PROPAGATION DELAY 


OPEN («3.2V) 

> OV 

y 0PEN(»3.2V) 

A. OV 


V CC =+5V 


tlh < 10i 

^ THL 

pw = 500 ns 
f = 1 MHz 


<f> 1 OUT- 


(f> 2 OUT- 


sj 0.15V(«3MA) 
-OV 

-W0.15V (~3M A) 
OV 


All measurements referenced to 50 % V points 


TEST CIRCUIT 2 - RECEIVER PROPAGATION DELAY 


V CC =+5V 


V out 

O01 

'50ft 

' TRANSMITTER 

_ . OUT 


t PLH — — I 


150 MV 

— A OV 

1 1 t 

-~l I— l PHL 

! -A — 5V. 


RECEIVER , 
OUT 




D.U.T. > — 

•50 X 
: n 80 ° ■ 


V EE =-5V 



All measurements referenced to 50%V points. 


NOTE: External 50ft resistors needed for HD— 248/548. 


APPLICATIONS 


TYPICAL APPLICATION 


1/3 HD- 246/546 OR 
HD- 249/549 
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INTERFACE 


Octal Latch 
Octal Register 


SN54/74S373 and Options 
SN54/74S374 and Options 


FEATURES 

• Inverting and Non-Inverting Outputs 

• 20 mA and 32 mA Iol 

• 3-State Outputs Drive Bus Lines 

• Slim 20 Pin Package Saves Space 

• 8 Bits Matches Byte Boundaries 

• Hystersis Improves Noise Margin 

• Low Current PNP Inputs Reduce Loading 

• Ideal for Microprocessor Interface 

DESCRIPTION 

The latch passes eight (octal) bits of data from the inputs (D) 
to the outputs (Q) when the gate (G) is high. The data is 
"latched" when the gate (G) goes low. The register loads eight 
(octal) bits of input data and passes it to the output on the 
"rising edge" of the clock. 

The three state outputs are active when OE is low, and high 
impedance when OE is high. Schmitt-trigger buffers at the gate/ 
clock inputs improve system noise margin by providing typically 
400 mV of hystersis. 

The SN54/74SXXX device types are industry standard parts. 
The 57/67SXXX device types are Monolithic Memories' 
"enhanced" versions. The enhancements include: 

1) Increased output sink current (Iol) from the standard 
Schottky Iol of 20 mA to an improved 32 mA. 

2) Inverting outputs instead of the standard non-inverting 
outputs. 


PART 

EMP NUMBER 

com SN74S373 
mil SN54S373 
com 67S373 
mil 57S373 
com 67S380 
mil 57S380 
com 67S382 
mil 57S382 


type output iol temp number 

„ com SN74S373 

20 mA mil SN54S373 

non-mvert — ^ ^^ 7 S 373 

. . 32 mA mil 57S373 

Latch _ . com 67S380 

20 mA cocoo n 

mil 57S380 

mVert | | com | 67S382 

3 mA mil 57S382 

„„ . com SN74S374 

20 mA — 

mil SN54S374 

non-invert ~ 

A com 67S374 

_ 32 mA — 

Reg- mil 57S374 

ister „„ . com 67S376 

20 mA mil 57S376 

mvert on A com 67S378 

1 32 mA 1 mil 57S378 

Package Types: J - Ceramic DIP, N - Plastic DIP 


non-invert 


com SN74S374 
mil SN54S374 
com 67S374 
mil 57S374 
com 67S376 
mil 57S376 
com 67S378 
mil 57S378 


PACKAGE 

TYPE 

PINS 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 

J, N 

20 

J 

20 


The higher Iql > s intended for upgrading systems which pres- 
ently satisfy 32 mA requirements with SN54/74365, 366, 367, 
368, Hex Buffers. The inverting outputs are intended for bus 
applications that require inversion as in interfacing the Am 
2901 A 4-Bit Slice to an active low bus. 

All of the octal devices are packaged in the popular 20 pin 
skinny DIP. 


Octal Latch 
SN54/74S373 
57/67S373 


Octal Register 
SN54/74374 
57/67S374 


Octal Latch (Inverting) 
57/67S380 
57/67S382 


Octal Register (Inverting) 
57/67S376 
57/67S378 


0E li t 

IQ [7 - o 
idI7-o 
20 [7 -d 
20 [T - Q 
3Q[7-o 

3D [7 -o 
40 [T - d 
40 £ - o 
GNO it! 



20jV CC 
0-33 80 

J-3 8 ° 

D 1 3370 

q - 33 7Q 

o-33 6Q 
o - 33^0 

o-33 50 

0 - 33 so 

1 Hg 


OE LLr v 

iq nr ° 

2o itL d c 
2 q rn q 1 

3Q pi o_ 
3D pj- o' 
40 QT- ° c 

4Qp1- o ‘ 
GND l«1 


[ 20 1 Vcc 
a 433 SQ 

a {17] 3D 

K ° jT| 7D 
o 433 7Q 

a 433 6Q 
o 433 60 

k d pi 50 
Q 433 5Q 

d-hick 


o E LL u' 
Tq|T-6 

..ri,.' 

,u un 

20 jT - D 
2qJT -6 ‘ 
30 [7-6 

3d E1l! 

40 [7-o 

4Q^|l 

GND fit 


io pT q c 

20 pi- ° 
2Q pT- o 

30 PT~ a c 
3DPto 
40 PT o 
4QpT i' 
GND FI 


pa I Vcc 

9 433 80 

o -J33 8D 
o 4 Hl 7 D 

5 433 7Q 

k Q -pi 60 

° -FI 60 

o -I33 5 D 

^43350 

ck 


Monolithic Memories 

1165 East Arques Ave., Sunnyvale CA 94086 
Tel: (408) 739-3535/TWX: (910) 339-9229 
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SN54/74S373 and Options 
SN54/74S374 and Options 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, Vcc 

Input Voltage 

Off-State Output Voltage . , 

Storage Temperature Range 

RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MILITARY 

COMMERCIAL 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc 

Supply Voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

VOH 

High Level Output Voltage 

5.5 

5.5 

V 

iOH 

High Level Output Current 

-2 

-6.5 

mA 

tw 

Width of Clock/Gate 

High 

6 

6 

ns 

Low 

7.3 

7.3 

ns 

*su 

Set Up Time 

Latch 

01 

01 

ns 

Register 

5t 

5t 

ns 

tH 

Hold Time 

Latch 

101 

101 

ns 

Register 

2t 

2t 

ns 

t a 

Operating Free Air Temperature 

-55 125 

0 70 

■a 


The arrow * or i indicates the transition of gate/clock input for reference: t means the low to high transition 

ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High Level Input Voltage 


2 

V 

V| L 

Low Level Input Voltage 


0.8 

V 

V|C 

Input Clamp Voltage 

Vcc = Min, l| = -18 mA 

-1.2 

V 

VOH 

High Level Output Voltage 

Vcc = Min. V|H = 2V, Ioh = Max 
V|L = 0.8V 

2.4 3.1 

V 

VOL 

Low Level 

Output 

Voltage 

SN54/74S373 57/67S380 
SN54/74S374 57/67S376 

Vcc = Min 
V|L ~ 0.8V 
V m = 2V 

lOL = 20 mA 

0.5 

V 

57/67S373 57/67S382 
57/67S374 57/67S378 

Iql = 22 mA 

'HZ 

High Level Off -State Output Current 

Vcc = Max, Vo = 2.4V, V|H = 2V 

50 

JLtA 

ILZ 

Low Level Off -State Output Current 

VCC = max - Vo = 0.5V, V|H = 2V 

-50 

MA 

ll 

Maximum Input Current 

V C C= Max, V| = 5.5V 

1 

mA 

IlH 

High Level Input Current 

Vcc = Max - V| = 2.7V 

50 

juA 

IlL 

Low Level Input Current 

VcC = Max, V| = 0.5V 

-250 

juA 

'os 

Output Short Circuit Current 

Vcc = Max 

-40 -100 

mA 

*cc 

Supply Current 

Latch 

Vcc = Max 

105 160 

mA 

Register 

Vcc = Max 

90 140 

mA 


SWITCHING CHARACTERISTICS VcC = 5V, Ta = 25°C 


SYMBOL 

PARAMETER 

CONDITIONS 

LATCH 

REGISTER 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

f MAX 

Maximum Clock Frequency 



75 100 

MHz 

tPLH 

Data to Output Delay 


5 

9 


ns 

tPHL 

C|_= 15 pF 

R|_ = 2800 

9 

13 


ns 

tPLH 

Clock/Gate to Output Delay 

7 

14 

8 

15 

ns 

tPHL 

12 

18 

11 

17 

ns 

tPZH 

Output Enable Delay 


8 

15 

8 

15 

ns 

tPZL 


11 

18 

11 

18 

ns 

tPHZ 

Output Disable Delay 

u_ 

a 

to 

n 

_t 

o 

6 

9 

5 

9 

ns 

tPLZ 

R l_ = 280L2 

8 

12 

7 

12 

ns 


7V 

5.5V 

5.5V 

-65°C to +150°C 
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FACE 


SN74S240 SN74S241 SN74S244 
SN54S240 SN54S241 SN54S244 


octal Buffers 


FEATURES 

• 3-State Outputs Drive Bus Lines 

• Slim 20 Pin Package Saves Space 

• 8 Bits Matches Byte Boundaries 

• Hystersis Improves Noise Margin 

• Low Current PNP Inputs Reduce Loading 

• Ideal for Microprocessor Interface 

DESCRIPTION 

The Octal Buffers pack eight high current bus drivers into one 
20 pin skinny DIP. Each output can deliver a source current of 
1 5 mA and a sink current of 64 mA. The drive power is suffici- 
ent to drive two of the popular 33012/220S2 computer periph- 
eral terminations. (Two are important as both ends of a trans- 
mission line need to be terminated). PNP inputs and hystersis 
provide improved fan-in and 400 mV noise margin. 

The series includes three options which are distinguished as 
follows: 


2 


DEVICE 

OUTPUT 

ENABLE 

S240 

inverting 

active low 

S241 

non-inverting 

active low and active high 

S244 

non-inverting 

active low 



The S240 and S244 provide both output polarities with the 
standard active low enable (E low enables Jthe output). The 
S241 allows transceiver operation when E and E are tied 
together. 


TYPE 

OUTPUT 

■OJL 

TEMP 

PART 

PACKAGE 

NUMBER 

TYPE 

PINS 


invert 

64 mA 

com 

SN74S240 

J, N 

20 


invert 

48 mA 

mil 

SN54S240 

J 

20 

Buffer 

non-invert 

64 mA 

com 

SN74S241 

J, N 

20 

non-invert 

48 mA 

mil 

SN54S241 

J 

20 


non-invert 

64 mA 

com 

SN74S244 

J. N 

20 


non-invert 

48 mA 

mii 

SN54S244 

j 

20 


Package Types: J - Ceramic DIP, N - Plastic DIP 


APPLICATIONS 

The Octal Buffers are used in both high performance micro- 
programmed digital processors and low performance MOS 
microcomputer systems. As buffers are used to interface com- 
puter components together over a common bus, their usage 
spans the entire digital system as shown below. 


^ BUS \ 


| INTERFACE 


INTERFACE 


INTERFACE 


INTERFACE 







I/O 

CONTROLLER 


SN54/74S240 



SN54/74S241 


SN54/74S244 
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SN74S240 SN74S241 SN74S244 
SN54S240 SN54S241 SN54S244 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, Vqc • . . ?v 

Input Voltage 5.5V 

Off -State Output Voltage . 5 . 5 V 

Storage Temperature Range -65°C to +150°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MILITARY 

COMMERCIAL 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

vcc 

Supply Voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

'OH 

High Level Output Current 

-12 

-15 

mA 

'OL 

Low Level Output Current 

48 

64 

mA 

t a 

Operating Free Air Temperature 

-55 125 

0 70 

wa 


The SN54S241 J or SN54S244J operating at free air temperature above 1 16° C requires a heat sink such that Rgc^ is not more than 40°C/W. 

ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range 


SYMBOL 

PARAMETER 

CONDITIONS 

S240 

S241, S244 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|H 

High Level Input Voltage 


2 

2 

V 

V|L 

Low Level Input Voltage 


0.8 

0.8 

V 

V|C 

Input Clamp Voltage 

Vcc = Min, 'l = -18mA 

-1.2 

-1.2 

V 


Hystersis (Vj+ — Vj~) 

Vcc = 

0.2 0.4 

0.2 0.4 

V 

VoH 

High Level Output Voltage 

Vcc = M'n, V|H = 2V 

V|l = 0.8V, Ioh = -3mA 

2.4 3.4 

2.4 3.4 

V 

Vcc = Min, V|H = 2V 

V|L = 0.5V, loH = Max 

2 

2 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2V 

V|i_ = 0.8V, Iql = Max 

0.55 

0.55 

V 

lOZH 

Off State Output Current 

Vcc = Max 
V m = 2V 

V| L = 0.8V 

Vo = 2.4V 

50 

50 

mA 

'OZL 

Vq = 0.5V 

-50 

-50 

l| 

Maximum Input Current 

Vcc = Max, V| = 5.5V 

1 

1 

mA 

■IH 

High Level Input Current 

Vcc = Max, V| = 2.7V 

50 

50 

/iA 

mm 

Low Level 

Input Current 

Any A 

Vcc = Max, V| = 0.5V 

-400 

-400 

M A 

Any E 

-2 

-2 

mA 

'os 

Short Circuit Output Current* 

Vcc = Max 

-50 -225 

-50 -225 

mA 

'cc 

Supply Current 

Outputs High 

Vcc = Max 
Outputs 

Open 

SN54S' 

80 123 

95 147 

mA 

SN74S' 

80 135 

95 160 

Outputs Low 

SN54S' 

100 145 

120 170 

SN74S' 

100 150 

120 180 

Outputs 

Disabled 

SN54S' 

100 145 

120 170 

SN74S' 

100 150 

120 180 


*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

SWITCHING CHARACTERISTICS Vcc = 5V, Ta = 25°C 


SYMBOL 

PARAMETER 

CONDITIONS 

S240 

S241, S244 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Data to Output Delay 


4.5 

7 

6 

9 

ns 

tPHL 

C L = 50 pF 

R|_ = 90n 

4.5 

7 

6 

9 

ns 

tPZL 

Output Enable Delay 

10 

15 

10 

15 

ns 

tPZH 

6.5 

10 

8 

12 

ns 

tPLZ 

Output Disable Delay 

Cl = 5pF 

10 

15 

10 

15 

ns 

tPHZ 

R l_ = 90£2 

6 

9 

6 

9 

ns 
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WHEN THE CHIPS 
ARE DOWN... 



It lists virtually every 1C device manufactured in the United States. 

The 1C MASTER is the easy, sensible means of narrowing down your 1C 
choices quickly, accurately and systematically. All information 
is cross-referenced and indexed for rapid problem solving and device 
selection. And, additionally, the MASTER is updated three times 
yearly by accumulative supplements. 

THE FORMAT OUTLINED: 

• FIVE MASTER SELECTION GUIDES — Over 85 companies’ IC’s organized by type, 
function, key parameters 

• OVER 1500 PAGES OF TECHNICAL INFORMATION — Provided directly by 
manufacturers covering 20,000 IC’s 

• ALTERNATE SOURCE DIRECTORY — The only industry-wide, pin-for-pin 
version available 

• MILITARY PARTS iNDEX AND CROSS REFERENCE CHART — identifies aii 
IC's with JAN qualification 

• MILITARY DEVICE TESTING TABLE — List companies that screen to 
Mil. Std. 883 

• MILITARY PARTS INDEX — The first functional guide to JAN qualified parts 

• PART NUMBER INDEX — Parts from over 80 manufacturers, in numerical sequence 

• APPLICATION NOTE DIRECTORY — Digest of currently active application 
note material 

• PRODUCT INDEX — Provides alphanumeric listing of over 80 manufacturers’ lines 

• PART NUMBER GUIDE — Instantly decodes each company’s part 
numbering system 

• MANUFACTURERS AND DISTRIBUTORS DIRECTORY 


United Technical Publications, 645 Stewart Avenue, Garden City, NY 11530 TWX/ 51 0-222-1 673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 
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DP/INS4201 clock generator 
general description 

The DP4201 Clock Generator is designed for 4004 
micro-computer series family applications, and satisfies 
clock signal requirements MCS-40^^ and FIPS (4-Bit 
Integrated Processing System) micro computer devices. 
An externally crystal controlled oscillator is required 
for generation of TTL and MOS level clock signals. 
Power "ON" or external reset may be accomplished 
with the DP4201. A single step feature also exists. 


block diagram 


NOPEN 
N CLOSED 


PROGRAMMABLE 
4 -BIT STATIC 
FEEDBACK 
REGISTER 


features 

■ Satisfies clock requirements for FIPS and MCS-40 

■ Crystal controlled oscillator 

■ MOS and TTL level clock outputs 

■ Power "ON" and external reset control 

■ Operative frequency from dc to 6 MHz 
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connection diagram 


Dual-ln-Line Package 
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DP/INS4201 clock generator 




National Semiconductor 



ac eiectricai characteristics 

Ta = 0°c to +70°C, Vcc - Vdd = 15v ±5%, Gnd = Vqc - 5V ±5%, 1.35 ns < t cy < 2 jus 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

tcy 

Clock Period 

Mode = Vcc 


tXTALx7 


ns 

t0PW 

Clock Pulse Width 

Mode = Vcc 

(2/7)t cy 1 0 

(2/7 )t c 

(2/7)t cy +10 

ns 

t0D1 

Clock Delay From 0i to 02 

Mode = Vcc 

(2/7)t cy — 1 0 

(2/7 )t cy 

(2/7)t cy +10 

ns 

t0D2 

Clock Delay From 02 to 01 

Mode = Vcc 

(1/7)t C y— 10 

(1/7 )t cy 

(1/7)t cy +10 

ns 

tcy 

Clock Period 

Mode = Vqq 


tXTAL x 8 


ns 

t0PW 

dock Pulse Width 

Mode = Vqq 

CO 

7 

> 

(1/4)t cy 

(1/4)t cy +10 

ns 

tyDI 

Clock Delay From 0-| to 02 

Mode = Vqq 

< 1 /4)t cy 1 0 

( 1 /^)tcy 

o 

< 

+ 

O 

ns 

VD2 

Clock Delay From 02 to 0 1 

Mode = Vqq 

{1/4)t cy — 10 

( 1 /4)t(j y 

(1/4)t cy +10 

ns 

t0D3 

TTL Clock to MOS Clock Skew 


0 

20 

40 

ns 

t0r-t0f 

Clock Rise and Fall Time 

Cq = 300 pF = 0i ,02 

Cq = 50 pF = 01J.02T 


25 

50 

ns 

tD 

Delay From ACK to Stop 

Cl = 20 pF 


60 

500 

ns 


pin description 


Pin No. 

Designation 

Description of Function 

Pin No. 

Designation 

Description of Function 

1 

GND 

Circuit ground potential. This 

9 

N. CLOSED 

Input of single step circuitry to 



pin can be left floating for low 



which normally closed contact 



power application. MOS clock 



of SPDT switch is connected. 



output will be operative. TTL 

10 

ACK 

Acknowledge input to single 



clock outputs will not. 



step circuitry normally con- 

2 

01T 

Phase 1. TTL level clock output. 



nected to stop acknowledge 



Positive true. 



output of 4004. 

3 

02 

Phase 2. MOS level clock output. 

11 

STOP 

Stop output of single step cir- 

4 

vdd 

Main power supply pin. 



cuitry normally connected to 



v DD = v C c- i5v ±5%. 



stop input of 4004. A SPDT 






toggle switch may be inserted 

5 

MODE 

Counter mode control pin. 



in this line for RUN/HALT 



Determines whether counter 



control. 



divides basic frequency by 8 






or 7. 

12 

RESET IN 

Input to which RC network is 



Mode = Vcc." ^7 



connected to provide power on 



Mode = Vqq; -i-8 



reset timing. 

6 

N. OPEN 

Input of single step circuitry to 

13 

RESET OUT 

This signal is active low. 



which normally open contact of 

14 

01 

Phase 1 MOS level clock output. 



SPDT switch is connected. 

15 

Vcc 

Circuit reference potential — 

7 

XI 

Pvtgfrjoj crystal connection. 



most positive supply voltage. 



This pin may be driven by an 

16 

02T 

Phase 2. TTL level clock output. 



external frequency source. X2 



Positive true. 



should be left unconnected. 




8 

X2 

External crystal connection. 
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absolute maximum ratings (Notei) recommended operating conditions 

V CC - V DD dc Supply Voltage -0.5to+18V D c V cc - V DD dc Supply Voltage 

V|N Input Voltage Vqq — 0.3 to Vqc + 0-5 Vqq Vqc — Gnd dc Supply Voltage 

Ts Storage Temperature Range -65°C to +150°C V||\j Input Voltage 

Pq Package Dissipation 500 mW Operating Temperature Range 

T |_ Lead Temperature (Soldering, 10 seconds) 300° C 


15 Vqc 
5V DC 

vqd to v cc 

Q°C to +70° C 

dc electrical characteristics Ta = o°c to +70°c, vcc - vdd 

= 15V ±5%, Gnd = Vcc 

- 5V ±5% 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

ICC Supply Current (Measurement 

Static Operation, 



300 

MA 

in Vcc Pin ) 

Pin 6, Pin 9 = Vqq, 

Pin 12, Pin 10 = Vdd< 

Pin 7 = Vqc 

Dynamic Operation, 

5.185 MHz Crystal, 

Cl = 20 pF, 0i and 02 



25 

mA 

l |_1 Input Leakage Current 

V|L = Vqq, All Inputs 

Except XI, X2, N. Open, 

N. Closed 



1 

juA 

V||-| Input High Voltage 

All Inputs Except XI, X2, 

Reset 

VcC-1-5 


VcC+0-5 

V 

V||_ Input Low Voltage 

All Inputs Except XI, X2, 

Reset 

v dd 


Vcc-13 

V 

VOH Output High Voltage 

Capacitive Load Only 

vcc-1-5 


Vcc 

V 

VoL Output Low Voltage 

Capacitive Load Only 

Vdd 


VCC-13.4 

V 

V(DH 01 T' 02T- Output High Voltage 

lOH = ~400pA 

VcC“0-75 



V 

VOL 01 T> 02T Output Low Voltage 

•OL = 1 -6 mA 



Gnd+0.5 

V 

lOL 01' 02 Sink Current 

v OUT = - V CC- Pu| se 

Width < Ips 

400 



mA 

lOH 01 - 02 Source Current 

V0UT = V DD 

180 



mA 

*OL 01 T- 02T Sink Current 

V0UT= Vcc 

15 



mA 

•OH 01 T' 02T Source Current 

V0UT= V DD 

8 



mA 

•OL Reset Sink Current 

V0UT = Vcc 

6 



mA 

•OH Reset Source Current 

v out = Vdd 

6 



mA 

lOL Stop Sink Current 

VOUT = Vcc 

1 



mA 

|QH Stop Source Current 

v OUT = V DD 

1 



mA 

V 1 1 _ Reset Input Low Voltage 


Vdd 


veer 

V 

V|n Reset Input High Voltage 


VcC~6-5 


VcC+0-5 

V 

R| Pull-Up Resistance on N. Open, 

V|N = Vdd 

20 


120 

k!2 

N. Closed 






C|N Input Capacitance 

All Inputs Except XI, X2 


5 


PF 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed; they are not meant to imply 
that the devices should be operated at these limits. The table of "Recommended Operating Conditions" and "Electrical Characteristics" provides 
conditions for actual device operation. 
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DP/INS4201 clock generator 


timing diagrams 




1 


MOOE = V do '.‘1 


switching time waveforms 





physical dimensions 


|18| 03 |H| |I1| [i;| [Ml hoi HI 


nsLM.M TO TO TO TO 


1 2 3 4 S 6 I U 


GLASS 0060 

SEALANT ~\ -0 005 



UUUUUUUU- 


U- -_jU- 1 


Cavity Duai-in-Line Package <J) 
Order Number DP4201J 


. 0.300 I 

0.3Z0 


] ^ 0.130 

*0 005 

7ttn~T 


k»>XW 


Molded Dual-In-Line Package (N) 
Order Number DP4201N 


Manufacture! unCer one or more of the following U S. oatents 30S3262. 3189758 , 3231797, 3303356 , 3317671. 3323071, 3381071, 3408542 , 3421025, 3426423, 3440498 , 3518750, 3519897 , 3557431, 3560765 
3566218. 3571630, 3575609. 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131. 3648071. 3651565. 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National does not assume any responsibility tor use of any circuitry described: no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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DP8212 8-Bit Input/Output Port 

general description 

The OP8212 is an 8-bit input/output port contained in a 
standard 24-pin dual-in-line package. The device, which 
is fabricated using Schottky Bipolar technology, is part 
of National Semiconductor's N8080 microcomputer 
family. The DP8212 can be used to implement latches, 
gated buffers, or multiplexers. Thus, all of the major 
peripheral and input/output functions of a microcom- 
puter system can be implemented with this device. 

The DP8212 includes an 8-bit latch with TRI-STATE® 
output buffers, and device selection and control logic; 
Also included is a service request flip-flop for the genera- 
tion and control of interrupts to the microprocessor. 


features 

• 8-Bit Data Latch and Buffer 

• Service Request Flip-flop for Generation and Control 
of Interrupts 

• 0.25mA Input Load Current 

• TRI-STATE TTL Output Drive Capability 

• Outputs Sink 15mA 

• Asynchronous Latch Clear 

• 3.65 V Output for Direct Interface to INS8080A 

• Reduces System Package Count by Replacing Buffers, 
Latches, and Multiplexers in Microcomputer Systems 


N8080A microcomputer family block diagram 


D 

"O 

00 
ro 

00 

1 

00 
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absolute maximum ratings 


Temperature Under Bias Plastic -65°C to +75°C 

Storage Temperature -65°C to +160°C 

All Output or Supply Voltages -0.5V to +7 V 

All Input Voltages -1.0V to 5.5 V 

Output Currents 125mA 


Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended and 
should be limited to those conditions specified under dc electrical characteristics. 


dc electrical characteristics 

T a = 0°C to +75° C, V cc = +5V ± 5% 


Symbol 

Parameter 

r — 

Limits 

Unit 

Test Conditions 

Min. 

Typ. 

Max. 

If 

Input Load Current 

STB, DS 2 , CLR, D 1 1 - D Iq Inputs 



-0.25 

mA 

V F = 0.45V 

If 

Input Load Current 

MD Input 



-0.75 

mA 

V F = 0.45V 

If 

Input Load Current 

DSi Input 



-1.0 

mA 

V F = 0.45V 

•r 

Input Leakage Current 

STB, DS 2 , CLR, Dli-DIg Inputs 


10 

HA 

V R = 5.25V 

Ir 

Input Leakage Current 

MD Input 


30 juA 1 V R = 5.25V 

Ir 

Input Leakage Current 

DSi Input 



40 ijlA 

V R = 5.25V 

v c 

Input Forward Voltage Clamp 



-1 V 

lc = -5mA 

V, L 

Input "Low” Voltage 



0.85 V 


V|H 

Input "High" Voltage 

2.0 


V 


V OL 

Output "Low" Voltage 



0.45 

V 

Iql = 15mA 

V OH 

Output "High" Voltage 

3.65 

4.0 


V 

Iqh = -1 mA 

•sc 

Short Circuit Output Current 

-15 


-75 

mA 

> 

0 

11 

0 

> 

ii 0 i 

Output Leakage Current 

High Impedance State 



20 

HA 

V 0 = 0.45V/5.25V 

■cc 

Power Supply Current 


90 

130 



mA 





capacitance* 

F = 1 MHz. V BIAS = 2.5 V, V cc = +5V, T A = 25°C 


Symbol 


C|N 


Test 


DS-|, MD Input Capacitance 


DS 2 , CLR, STB, Dli-DIg Input Capacitance 


Cout DO 1 -DO 8 Output Capacitance 


Limits 

Typ. | Max. 


9pF 


5pF 


8pF 


‘This parameter is sampled and not 100% tested. 
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ac electrical characteristics 

T a = 0°c to +75°C, Vcc = +5V ± 5% 


Symbol 


Parameter 

tpw 


Pulse Width 

tPD 


Data to Output Delay 

*WE 


Write Enable to Output Delay 



Data Setup Time 


Data Hold Time 


Reset to Output Delay 


Set to Output Delay 


Output Enable/Disable Time 


Clear to Output Delay 


switching characteristics 


Units 

Test Conditions 

ns 



30 

ns 


40 

ns 



Conditions of Test: 

1. Input Pulse Amplitude = 2.5 V. 

2. Input Rise and Fall Times = 5ns. 

3. Between IV and 2 V Measurements made at 1.5V 
with 15m£ & 30 pF Test Load. 


Test Load 
15mA & 30pF 


Alternate Test Load 



'including jig & probe capacitance 
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DP8212 logic diagram 


B us? 

0 S 2 


{11 > STB 
1 14 > CLR 

1 7 > MO 


DEVICE SELECT 


(DS1-DS2) 

Ur 




/' 

4 


1 ' 

D R Q 

-* 




CLR 


0 RESET 


Logic Table B 

(DS r DS 2 ) I STB 


Internal Service Request flip-flop 


H~> Dll 


Logic Table A 

STB MD (DS r DS 2 ) D ^J|?A°LS T 


TRf-STATE 


TRI-STATE 


DATA LATCH 


DATA LATCH 


DATA LATCH 


DATA IN 


DATA IN 


DATA IN 


CLR resets data latch to the output low state 


nr> 012 


DP8212 functional pin definitions 

The following describes the function of all the DP 82 12 
input/output pins. Some of these descriptions reference 
internal circuits. 


INPUT SIGNALS 

Device Select (DS-|, DS 2 ): When DS-] is low and DS 2 is 
high, the device is selected. The output buffers are enabled 


and the service request flip-flop is asynchronously reset 
(cleared) when the device is selected. 

Mode (MD): When high (output mode), the output buffers 
are enabled and the source of the data latch clock input is 
the device selection logic (DSi • DS 2 >- When low (input 
mode), the state of the output buffers is determined by the 
device selection logic (DS-j ■ DS 2 ) and the source of the 
data latch clock input is the strobe (STB) input. 
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DP8212 functional pin definitions (cont'd.) 


Strobe (STB): Used as data latch clock input when the 
mode (MD) input is low (input mode). Also used to synch- 
ronously set the service request flip-flop, which is negative 
edge triggered. 

Data In (Dli - Dig): Eight-bit data input to the data latch, 
which consists of eight D-type flip-flops. While the data 
latch clock input is high, the Q output of each flip-flop 
follows the data input. When the clock input returns low, 
the data latch stor es th e data input. The clock input high 
overrides the clear (CLR) input data latch reset. 

Clear (CLR): When low, asynchronously resets (clears) 
the data latch and the service request flip-flop. The service 
request flip-flop is in the non-interrupting state when reset. 


OUTPUT SIGNALS 

Interrupt (INT): Goes low (interrupting state) when either 
the service request flip-flop is synchronously set by the 
strobe (STB) input or the device is selected. 

Data Out (DOi - DOg): Eight-bit data output of data 
buffers, which are TRI-STATE, non-inverting stages. These 
buffers have a common control line that either enables the 
buffers to transmit the data from the data latch outputs or 
disables the buffers by placing them in the high-impedance 
state. 


pin configuration 


DSi — 

1 

—V-'— 

24 

— v C c 

MD 

2 


23 

— — n\Tf 

Dll — 

3 


22 

— di 8 

DOi — 

4 


21 

DOS 

Dl 2 — “ 

5 


20 

— Dly 

DO 2 — 

6 


19 

— DO 7 

0 l 3 — 

7 

DP8212 

18 

OlQ 

DO 3 — 

8 


17 

— do g 

DI 4 — 

9 


16 

— DI 5 

DO 4 — 

10 


15 

— oo 5 

STB — 

11 


14 

— clr 

GND 

12 


13 

0S2 


applications in microcomputer systems 


Gated Buffer 
(TRI-STATE) 



Bi-Directional Bus Driver 



GNO 






applications in microcomputer systems (cont') 


Interrupting Input Port 


Interrupt Instruction Port 


DATA 


INPUT „ BUS 

STROBE | 

ii ikiDi it r ■ i 


(FROM INPUT 

DEVICE) 

STB 




SYSTEM 

INPUT 1 

DP8212 

=> 


SYSTEM ^ n 
RESET U 

CLR INT 
DSl MD 0S2 

h 



f — 

9 i 




PORT 1 

SELECTION—— 

■“ GND 









TO PRIORITY CKT 
(ACTIVE LOW) 

TO CPU 

INTERRUPT INPUT 


Vcc DATA 



Output Port (with Hand-Shaking) 


DATA 

BUS 



INS8080A Status Latch 
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physical dimensions 


l.iN 

_ - max — MAX 

f»Ifnli»lfIfir»lRf"ir»lP«lfTilRfT3] I class 


PJ PI P PI PI PI LSI [•1 Pol I"I T ,Z I 




I L-.0 060 I L 0.1M JL 

i i moo n r* 0010 nr -i 


Ceramic Dual-in-Line Package (J) 
Order Number DP8212J 


-»L !3 IW M M 


Llj 1_U LiJ L*J LU LSJ L*J ll*J liU lili 


I 

0 075 r 

i n n n 

HKH> 


n n n n n n 


Epoxy Dual-in-Line Package (N) 
Order Number DP8212N 


w.wicn/o* /y --f r ■ •"t • -g . $ SJ7.--S 3:-93.' , 6.\ 3:99'5S. 3231'97. 3323356 33:’67;. 332307: 33810':. 34085)42. 342 ■ 325. 34264 2 3 . 34 4 0458 . 35 1 8750 . 35:9897 . 3557 4 31, 3560785 

356^'1S. 35'^lC. 35’5609, 3S''5C59 35930^ 9 . 354'{;'. VV469. 36 * '859 36?'.?’..'. 363305?. 36 36 1 3*. 3648C7’., 36 5 1 56 5 36 9 3?i6 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara. California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeidbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


Nation) Mrs not jtsvn-e an* r*$jcn?.t .1* „<f f an> des; • De : 


, * -a**--- .ce- c >r y c : '-c j e c . and Natural -ese'.es *ne - . gf- 1 . 3* an, s,-e *>180*1 not,ce. tj range said circ uit ry 
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DP8224 Clock Generator and Driver 


general description 


features 


The DP8224 is a clock generator/driver contained in a 
standard, 16-pin dual-in-line package. The chip, which is 
fabricated using Schottky Bipolar technology, generates 
clocks and timing for National Semiconductor's N8080 
microcomputer family. 

Included in the DP8224 is an oscillator circuit that is 
controlled by an external crystal, which is selected by 
the designer to meet a variety of system speed require- 
ments. Also included in the chip are circuits that provide: 
a status strobe for the DP 8228 or DP 8238 system 
controllers, power-on reset for the INS8080A micro- 
processor, and synchronization of the READY input to 
the INS8080A. 


logic diagram and pin configuration 


• Crystal-Controlled Oscillator for Stable System 
Operation 

• Single Chip Clock Generator and Driver for I NS8080A 
Microprocessor 

• Provides Status Strobe for DP8228 or DP8238 System 
Controllers 

• Provides Power-On Reset for INS8080A Micro- 
processor 

• Synchronizes READY Input to INS8080A Micro- 
processor 

• Provides Oscillator Output for Synchronization of 
External Circuits 

• Reduces System Component Count 



0 

CO 

nj 
c 
o 
-*— » 
CO 

z 
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absolute maximum ratings 


(NOTE 2) 


operating conditions 


Supply Voltage, Vcc 7 V 

V DD 15V 

Input Voltage -1.0 V to +5.5 V 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 


Supply Voltage 
V CC 
V DD 

Temperature 



dc electrical characteristics 

Ta = 0°C to +70°C; Vcc = +5.0 V ± 5%; V DD = +12 V ± 5%. 


Symbol Parameter 


Ip i Input Current Loading 


Input Leakage Current 


Input Forward Clamp Voltage 


Input "Low" Voltage 


Vih Input "High" Voltage 


V|H~V|l RESIN Input Hysteresis 


Vql Output "Low” Voltage 


Output "High" Voltage 
01. 02 

READY, RESET 
Ail Other Outputs 


Output Short Circuit Current 
(All Low Voltage Outputs Only) 


Power Supply Current 


Power Supply Current 



Test Conditions 


V F = 0.45 V 


V R = 5.25 V 


C = -5 mA 


V CC = 5.0 V 


RESIN Input 
All Other Inputs 


V CC = 5-0 V 


(01, 02>, Ready, Reset, STSTB 
Iql = 2.5 mA 
All Other Outputs 
Iql = 15 mA 


oh = -100 pA 
OH = -100 pA 
oh = -1 mA 


V o = 0 V 
V CC = 5.0 V 



1 . Caution — <p-\ and 02 output drivers do not have short circuit protection. 

2. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

crystal requirements 

Tolerance 0.005% at 0°C to +70°C 

Resonance Series (Fundamental)* 

Load Capacitance 20pFto30pF 

Equivalent Resistance 7512 to 2012 

Power Dissipation (min) 4mW 

•With tank circuit use 3rd overtone mode. 
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ac electrical charicteristics 

T a = 0°c to +70° C; V cc = +5.0 V ± 5%; V DD = +12 V ± 5%. 


Symbol 

Parameter 

Min. 

%i 

0-1 Pulse Width 

2 toy 

— — — 20 ns 
9 

V2 

02 Pulse Width 

5tcY oc 

35 ns 

9 

*D1 

01 to 02 Delay 


*D2 

02 to 0i Delay 


*D3 

01 to 02 Delay 

1 M 
<£> n 

1 ■< 

tR 

01 and 02 Rise Time 


tF 

01 and 02 Fall Time 


l D<p2 

02 to 02 (TTL) Delay 

-5 

tQSS 

02 to STSTB Delay 

6tCY on 

30 ns 

9 

t PW 

STSTB Pulse Width 

’-2?- 15 ns 

9 

*DRS 

RDVIN Setup Time to Status Strobe 

__ 4t CY 

50 ns 

9 

tDRH 

RDYIN Hold Time After STSTB 

4t CY 

9 

tQR 

READY or RESET to 02 Delay 

4 tpy 

— — — -25 ns 
9 

tCLK 

CLK Period 




27 

C IN 

Input Capacitance 



test circuit 



GND 
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STSTB 

*DRS — *j ♦— 

RDYIN 


OR RESIN 



VOLTAGE MEASUREMENT POINTS: cp] , <t > 2 Logic "0" = 1 .0 V, Logic "1 ” = 8.0 V. All other signals measured at 1 .5 V. 


ac electrical charicteristics (For t CY = 488.28 ns) 
T a = 0°C to +70°C; V cc = +5.0 V ± 5%; V DD = +12 V ± 5%. 


Symbol 

Parameter 

Vi 

01 Pulse Width 

V 

02 Pulss Width 

*D1 

Delay 0i to 02 

*D2 

Delay 02 to 0i 

tD3 

Delay 0i to 02 Leading Edges 

' 1 

Output Rise Time 

mm 

Output Fall Time 

toss 

02 to STSTB Delay 

l D02 

02 to 02 (TTL) .Delay 

tpw 

Status Strobe Pulse Width 

*DRS 

RDYIN Setup Time to STSTB 

tDRH 

RDYIN Hold Time after STSTB 

tDR 

READY or RESET to 02 Delay 

f MAX 

Oscillator Frequency 


Units 

" ‘ 

Test Conditions 

ns 

"I toy = 488.28 ns 

ns 


ns 


ns 

- 01 & 02 Loaded to 

ns 

Cl = 20 to 50 pF 

ns 


ns 

- 

ns 


ns 



Ready & Reset Loaded 


to 2 mA/10 pF 

ns 

All measurements 

ns 

referenced to 1.5 V 

unless specified 

MHz 

otherwise. 
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DP8224 functional pin definitions 


The following describes the function of all of the DP8224 
input/output pins. Some of these descriptions reference 
internal circuits. 


INPUT SIGNALS 


Crystal Connections (XTAL 1 and XTAL 2): Two inputs 
that connect an external, series resonant, crystal to the 
oscillator circuit of the DP8224. Normally, a funda- 
mental mode crystal is used to determine the basic 
operating frequency of the oscillator. However, overtone 
mode crystals may also be used. The crystal frequency 
is nine times the desired microprocessor speed (that is, 
crystal frequency = 1/tcv x 9). When the crystal fre- 
quency is above 10 MHz, a selected capacitor (3 to 10 
picofarads) may have to be connected in series with the 
crystal to produce the exact desired frequency. 

Tank: Allows the use of overtone mode crystals with 
the oscillator circuit. When an overtone mode crystal is 
used, the tank input connects to a parallel LC network 
that is ac coupled to ground. The formula for determin- 
ing the resonant frequency of this LC network is as 
follows: 1 


internal D-type flip-flop is synchronously reset, thereby 
providing the RESET output signal discussed below. 

For manual system reset, a momentary contact switch 
that provides a low (ground) when closed is also con- 
nected to the RESIN input. 

Ready In (RDYIN): An asynchronous READY signal 
that is re-clocked by a D-type flip-flop of the DP8224 to 
provide the synchronous READY output discussed below. 

+5 Volts: V QQ supply. 

+12 Volts: Vdd supply. 

Ground: 0 volt reference. 


OUTPUT SIGNALS 


27]VlC. 


Synchronizing (SYNC) Signal: When high, indicates the 
beginning of a new machine cycle. The INS8080A 
microprocessor outputs a status word (which describes 
the current machine cycle) onto its data bus during the, 
first state (SYNC interval) of each machine cycle. 


Reset In (RESIN): Provides an automatic system reset 
and start-up upon application of power as follows. The 
RESIN input, which is obtained from the junction of 
an external RC network that is connected between Vcc 
and ground, is routed to an internal Schmitt Trigger 
circuit. This circuit converts the slow transition of the 
power supply rise into a sharp, clean edge when its input 
reaches a predetermined value. When this occurs, an 


Oscillator (OSC): A buffered oscillator signal that can 
be used for external timing purposes. 

01 and 02 Clocks: Two non-TTL compatible clock phases 
that provide nonoverlapping timing references for 
internal storage elements and logic circuits of the 
INS8080A microprocessor. The two clock phases are 
produced by an internal clock generator that consists 
of a divide-by-nine counter and the associated decode 
gating logic. 

02 (TTL) Clock: A TTL 02 clock phase that can be used 
for external timing purposes. 

Status Strobe (STSTB): Activated (low) at the start of 
each new machine cycle. The STSTB signal is generated 
by gating a high-level SYNC input with the 0 ia timing 
signal from the internal clock generator of the DP8224. 
The STSTB signal is used to clock status information 
into the status latch of the DP8228 system controller 
and bus driver. 

The power-on reset RESIN input also generates a STSTB 
signal. However, since this signal lasts for a longer 
duration, it is used to reset the status latch of the 
DP8228. 
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DP8224 Clock Generator and Driver 


a> 

XD 

as 

c 

o 

•+-* 

co 

2 


physical dimensions 



"[VJ LiI"U]"Lirm LeJ" IzJ IsJ 



GLASS 0.060 



Order Number 8224(J) 


0.092 

DIANOM 


PIN NO. 1 IDENT- 


a. 


0.B70 

MAX 

— -0.090 NOM 


'© 


Hi Lu lu LiJ LiJ l§j Lzj Lij i®J 


0.250 

±0.005 



0.040 

typ h 


0.065 


0.025 

±0.015 


4i I 




0.100 

TYP 


[HI 


0.018 

±0.003 


0.130 

±0.005 




0.125 

MIN 


0.020 

MIN 


Order Number 8224(N) 


Manufactured under one or more of the following U.S. patents: 3083262 , 3189758 , 3231797 , 3303356 , 3317671, 3323071, 3381071, 3108542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218 , 3571630, 3575609, 3579059. 3593069 , 3597640 , 3607469 , 3617859, 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industrieatrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland. Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described: no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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DP8228/DP8238 system controller and bus driver 

general description 


The DP8228/DP8238 is a system controller/bus driver 
contained in a standard, 28-pin dual-in-Hne package. 
The chip, which is fabricated using Schottky Bipolar 
technology, generates all the read and write control 
signals required to directly interface the memory and 
input/output components of National Semiconductor's 
INS8080A microcomputer family. The chip also provides 
drive and isolation for the bidirectional data bus of the 
INS8080A microprocessor. Data bus isolation enables 
the use of slower memory and input/output components 
in a system, and provides for enhanced system noise 
immunity. 

A user-selected single-level interrupt vector (RST 7) is 
provided by the chip for use in the interrupt structure of 
small systems that need only one basic vector. No 
additional components (such as an interrupt instruction 
port) are required to use the single interrupt vector in 
these systems. The DP8 228/D P8238 also generates an 
Interrupt Acknowledge (INTA) control signal for each 
byte of a multibyte CALL instruction when an interrupt 


is acknowledged by the INS8080A. This feature permits 
the use of a multilevel priority interrupt structure in 
large, interrupt-driven systems. 

features 

• Single Chip System Controller and Bus Driver for 
INS8080A Microcomputer Systems 

• Allows Use of Multibyte CALL Instructions for 
Interrupt Acknowledge 

• Provides User-Selected Single-Level Interrupt Vector 
(RST 7) 

• Provides Isolation for Data Bus 

• Supports A Wide Variety of System Bus Structures 

• Reduces System Component Count 

• DP8238 Provides Advanced Input/Output Write and 
Memory Write Control Signals for Large System 
Timing Control 


N8080A microcomputer family block diagram 
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aosciute maximum ratings 

Temperature Under Bias 0°C to +70°C 

Storage Temperature -65°C to +150°C 

Supply Voltage, Vqc -0.5 V to +7 V 

Input Voltage -1 .5 V to +7 V 

Output Current 100mA 


dc electrical characteristics 

T A = 0°C to +70° C; V cc = 5 V ± 5%. 


Symbol 

Parameter 

Limits 

Units 

Test Conditions 

Min. 

TypJ 1 ^ 

Max. 

, 

Input Clamp Voltage, All Inputs 


0.75 

— 

- 1.0 

V 

V CC = 4.75 V; lc = ~5 mA 


1 

F 

Input Load Current 

STSTB 

D 2 & Dg 

Dq, D 1# D 4 , D 5 , & D 7 

All Other Inputs 

R 

Input Leakage Current 

STSTB 

DBq - DB 7 

All Other Inputs 


Input Threshold Voltage, All Inputs 


Power Supply Current 




Output High Voltage 
Voh D 0 -D 7 

All Other Outputs 


Short Circuit Current, All Outputs 


1(3 (off) j Off State Output Current 
All Control Outputs 


INTA Current 



V C c = 5.25 V 
V F = 0.45 V 


Vcc = 5.25 V 
V R = 5.25 V 


2.0 

V 

Vcc = 5 v 

190 

mA 

V CC = 5.25 V 

0.45 

v 

V CC = 4.75 V;I 0L = 2 mA 

0.45 

V 

Iql = 1 0 m A 



90 

mA 

V CC = 5 V 

100 

-100 

j 

juA 

H A 

V C c = 5.25 V; V 0 = 5.25 V 

V 0 = 0.45 V 

5 

mA 

(See Test Conditions— Pg. 3) 


Notes: 

1. Typical values are for T A = 25° C and nominal supply voltages. 


capacitance 

This parameter is periodically sampled and not 100% tested. 


Limits 

Min. Typ.f 1 ! Max. 


8 12 I pF 


5 pF 


8 15 pF 


; 

Symbol 

Parameter 

C|N 

Input Capacitance 

C OUT 

Output Capacitance 
Control Signals 

I/O 

I/O Capacitance 
(Dor DB) 
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ac electrical characteristics 

T a = 0°C to +70°C; V cc = 5 V ± 5%. 


Symbol 

Parameter 

Limits 

Units 

Condition 

Min. 

Max. 

tpw 

Width of Status Strobe 

22 


ns 


tss 

Setup Time, Status Inputs Dq - D 7 

8 


ns 


tSH 

Hold Time, Status Inputs Do - D 7 

5 


ns 


tDC 

Delay from STSTB to any Control Signal 

20 

60 

ns 

C L = 100 pF 

tRR 

Delay from DBIN to Control Outputs 


30 

ns 

C L = lOOpF 

*RE 

Delay from DBIN to Enable/Disable 8080 Bus 


45 

ns 

C|_ = 25 pF 

*RD 

Delay from System Bus to 8080 Bus during Read 


30 

ns 

C L = 25 pF 

tWR 

Delay from WR to Control Outputs 

5 

45 

ns 

C L = lOOpF 

tWE 

Delay to Enable System Bus DBq- DB 7 after STSTB 


30 

ns 

C L = lOOpF 

tWD 

Delay from 8080 Bus Dq - D 7 to System Bus DBq - DB 7 during Write 

5 

40 

ns 

C L = 100 pF 

tE 

Delay from System Bus Enable to System Bus DBo- DB 7 


30 

ns 

C L = lOOpF 

fHD 

HLDA to Read Status Outputs 


25 

ns 

U. 

Q. 

O 

O 

II 

_l 

O 

tos 

Setup Time, System Bus Inputs to HLDA 

10 


ns 


tDH 

Hold Time, System Bus Inputs to HLDA 

20 


ns 



test conditions 

V bias = 2.5 V, V cc = 5.0 V, T a = 25°C, f = 1 MHz. 



Test Load^ 



2. For Dq - D 7 : Ri = 4 kn, R 2 = °°, Cl = 25 pF. For all other outputs: R-| = 500 n, R 2 = 1 kf 2 , C|_ =100 pF. 


INTA Test Circuit (for RST 7) 
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waveforms 


J~Vl rxiL 



VOLTAGE MEASUREMENT POINTS: Do * D 7 (when outputs) Logic "0" = 0.8 V, Logic "1 " = 3.0 V. All other signals measured at 1 .5 V 
•Advanced l/OW MEMW for 8238 only. 

DP8228/DP8238 functional pin definitions 


The following describes the function of all of the 
DP8228/DP8238 pinouts. Some of these descriptions 
reference internal circuits. 

INPUT SIGNALS 

Status Strobe (STSTB): Activat ed (low ) at the start of 
each new machine cycle. The STSTB input is used to 
store a status word (refer to chart) from the INS8080A 
microprocessor into the internal status latch of the 
DP8228/DP8238. The INS8080A outputs this status 
word onto its data bus during the first state (SYNC 
interval) of each machine cycle. 

Data Bus In (DBIN): When high, indicates that the 
INS8080A data bus is in the input mode. The DBIN 
signal is used to gate data from memory or an input/ 
output device onto the data bus. 

Write (WR): When low, indicates that the data on the 
INS8080A data bus are stable for WRITE memory or 
output operation. 

Hold Acknowledge (HLDA): When high, indicates that 
the INS8080A data and address buses will go to their 
high impedance state. When in the data bus read mode, 
DBIN input in the high state, a high HLDA input will 
latch the data bus information into the driver circuits 
an d gate off the applicable control signal I /OR, MEMR, 
or INTA (return to the output high state). 

Bus Enable (BUSEN): Asynchronous DMA input to the 
internal gating array of the DP8228/DP8238. When low, 
normal operation of the internal bidirectional bus driver 
and gating array occurs. When high, the bus driver and 
gating array are driven to their high impedance state. 

Vcc Supply: +5 volts. 

Ground: 0 volt reference. 


OUTPUT SIGNALS 

Memory Read (MEMR): When low, signals data to be 
loaded in from memory. The MEMR signal is generated 
by strobing in status word 1, 2, or 4. (Refer to status 
word chart.) 

Memory Write (MEMW): When low, signals data to be 
stored in memory. The MEMW signal is generated for 
the DP8238 by strobing in status word 3 or 5. (Refer to 
status word chart.) For the DP8228, the MEMW signal 
is generated by gating a low-level WR input with the 
strobed in status word 3 or 5. 

Input/Output Read (I/OR): When low, signals data to be 
loade d in from an addressed input/output device. The 
I/OR signal is generated by strobing in status word 6. 

Input/Output Write (l/OW): When low, signals data to 
be transferred to an addressed input/output device. The 
l/OW signal for the DP 8238 is generated by st robing in 
status word 7. For the DP8228 the l/OW signal is 
generated by gating in a low-level WR input with the 
strobed in status word 7. 

interrupt Acknowledge (INTA): When low, indicates that 
an interrupt has be en ack nowledged by the INS8080A 
microprocessor. The INTA signal is generated by strobing 
in status word 8 or 10. 

Single Level Interrupt (RST7): When the INTA output 
is tied to 12 V through a 1 k£2 resistor, strobing in status 
work 8 or 10 will cause the CPU data bus outputs, when 
active, to go to the high state. 

INPUT/OUTPUT SIGNALS 

CPU Data (D 7 -D 0 ) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
INS8080A microprocessor. The bus provides bidirec- 
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DP8228/DP8238 functional pin definitions (con'd.) 


tional communication between the CPU, memory, and 
input/output devices for instructions and data transfers. 
A status word (which describes the current machine 
cycle) is also outputted on this data bus during the first 
microcycle of each machine cycle (SYNC = logic 1). 


System Data (DB7- DB0) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
memory and input/output components of the system. 
The internal bidirectional bus driver isolates the 
DB7 - DBq Data Bus from the D7 - Dq Data Bus. 


Status Word Chart 


Machine Cycle 

Status 

Word 

Data Bus Bit 

Control 

Signal 

d 7 

D 6 

D 5 

D 4 

D 3 

d 2 

Di 

Do 

Instruction Fetch 

1 

1 

0 

1 

0 

0 

0 

1 

0 

MEMR 

Memory Read 

2 

1 

0 

0 

0 

0 

0 

1 

0 

MEMR 

Memory Write 

3 

0 

0 

0 

0 

0 

0 

0 

0 

MEMW 

Stack Read 

4 

1 

0 

0 

0 

0 

1 

1 

0 

MEMR 

Stack Write 

5 

0 

0 

0 

0 

0 

1 

0 

0 

MEMW 

Input Read 

6 

0 

1 

0 

0 

0 

0 

1 

0 

I/OR 

Output Write 

7 

0 

0 

0 

1 

0 

0 

0 

0 

l/OW 

Interrupt Acknowledge 

8 

0 

0 

1 

0 

0 

0 

1 

1 

INTA 

Halt Acknowledge 

9 

1 

0 

0 

0 

1 

0 

1 

0 

(none) 

Interrupt Acknowledge While Halt 

10 

0 

0 

1 

0 

1 

0 

1 

1 

INTA 


DP8228/DP8238 block diagram and pin configuration 


CPU 

DATA 

BUS 


Dq ^ ^ - 


^_DB 0 

hi-*- — 


— ► ^ i OBi 

02— ► 


— ► DB2 

D3 » -*t— 

BIDIRECTIONAL 

— ► ^ DB3 

D4— — 

BUS DRIVER 

— ► ^ OB4 

05 - 


— ► — DB5 

D6-— ► ■**— 


— ► DB6 

D7— ► 


— ► ■ DB7 

— 


—* 


STSTB- 

DBIN. 

Wr« 

HLDA- 


SYSTEM DATA BUS 


DRIVER CONTROL 


STATUS 

LATCH 


GATING 

ARRAY 


MEM R 



sTstb 

HLDA 

WR 

DBIN 

DB4 

D4 

DB7 

07 

DB3 

D3 

DB2 

02 

DBO 

GND 
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DP8300 PACE bidirectional transceiver element (PACE BTE/8) 


general description 

The DP8300 is an 8-bit TR I -STATE® MOS/TTL bus 
transceiver element specifically intended for application 
in PACE microprocessor-based systems. Its electrical 
characteristics and control flexibility make the BTE/8 
attractive in other applications requiring the translation 
of MOS current outputs to high fan-out TTL levels. 

Two BTE/8 devices provide complete system buffering 
for all 16-bit address and data input/output between the 
PACE CPU and all system memory and peripheral 
interfaces. 

In the driving mode, the MOS sense amplifiers convert 
the MOS current outputs of the PACE CPU to a fan-out 
30 (50 mA) TTL system bus. [This characteristic makes 
the BTE/8 an ideal buffer (driving mode only) for the 
PACE system timing and control bus consisting of the 
address data strobe (NADS), input data strobe (IDS), 
output data strobe (ODS) and the four output control 
flags (F1 1, FI 2, F13, F14}.] 

In the receiving mode the BTE accepts bus data through 
high impedance input buffers and applies the TTL 
signals to the PACE I/O pins. 


A third mode allows both the MOS and TTL bus to be 
placed in the TRI-STATE (high impedance) mode. This 
function facilitates direct memory access (DMA) over 
the TTL system bus. 

A latched chip enable allows the use of multiplexed 
address/data lines to drive CE 1 and CE 2*, selecting the 
BTE/8 for an input cycle. The latching function may be 
eliminated by connecting the strobe to ground. 

features 

■ High TTL fan-out eliminates additional buffering 
requirements 

■ Low system data bus loading for minimum input drive 

■ TRI-STATE data ports and chip enables maximize 
application flexibility 

■ 8-bit parallel data flow reduces system package count 

■ Pin-outs are compatible with hybrid version and 
simplify system interconnections and layout 

■ Latched chip enable simplifies transmit/receive 
control 

■ High voltage output high level (Vqc — 1 -1 V) on 
TTL bus 


block diagram 



TTL DATA BUS 
801/0 00-07 


Signal* = N Signal = Signal = Low Active Signal 


logic diagram 



r?n 


MBI/0 00 

(21 

r=n ■ 

BDI/0 00 
(23) 





connection diagram 

Dual-In-Line Package 


id 




— BDI/0 03 

— BDI/0 04 

h» 


truth table 

tn + 1 

CE 1 CE 2* STR* WBD* TRANSCEIVER MODE 

XXX 0 Receiving MOS Bus and Driving 

TTL Bus 

XXI 1 Mode t n : See Note 1 

0 0 0 1 TR I -STATE Mode 

0 10 1 TRI-STATE Mode 

10 0 1 Receiving TTL Bus and Driving 

MOS Bus 

110 1 TRI-STATE Mode 

Note 1 . On the positive-edge transition of STR* logic conditions pre 
sent on CE 1 and CE 2* at the time of transition will be latched intern 
ally. The transceiver will either be in the TRI-STATE or receiving mode 
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DP8300 PACE bidirectional transceiver element (PACE BTE/8) 













absolute maximum ratings (Notei) recommended operating conditions 

Supply Voltage 7V MIN MAX UNITS 

Input Voltage (All Inputs Except MBI/O Input Active) 5.5V _ . ,, , ... . „ 

Output Voltage 5.5V Supply Vol, age (V cc ) 4.75 5.25 V 

MOS Bus Input Current tIOmA Temperature (T A ) 0 +70 °C 

Storage Temperature -65°C to +1 50°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

dc electrical characteristics (Notes 2 and 3) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

TTL BUS PORT (BDI/O 00-07) 

V||-| Logical "1" Input Voltage 


2.0 



V 

V|L Logical "0" Input Voltage 




0.8 

V 

VoH Logical "1" Output Voltage 

WBD* = 0.8V, 
MBI/O = 0.5 mA 

•OH = “1 mA 

vcc-i-1 

Vcc-0.8 


V 

•OH = “5.2 mA 

2.4 

3.7 


V 

VOL Logical "0" Output Voltage 

WBD* = 0.8V, 
MBI/O = 100/uA 

lOL = 20 mA 


0.25 

0.4 

V 

•OL = 50 mA 


0.4 

0.5 

V 

lOS Output Short Circuit Current 

WBD* = 0.8V, MBI/O = 0.5 mA, 
V()UT = 0V, Vcc = 5.25V, (Note 4) 

-10 

-35 

-75 

mA 

l|j-| Logical "1 " Input Current 

WBD* = 2V, V|H = 2.4V 



80 

ma 

l| Input Current at Maximum 

Input Voltage 

WBD* = 2V, V|H = v 5.5V, 

Vcc = 5.25V 



1 

mA 

l|l_ Logical "0" Input Current 

WBD* = 2V, V|L = 0.4V 


-10 

-250 

^A 

VcLAMP Input Clamp Voltage 

WBD* = 2 V, l||\j = -12 mA 


-0.2 

-1.5 

V 

IQD Output/Input Bus Disable Current 

WBD* = STR* = 2 V, BDI/O = 0.4V 
to 4V, Vcc = 5.25V 

-80 


80 

/uA 

MOS BUS PORT (MBI/O 00-07) 

Iq Logical “0" Input Current 

WBD* = 0.8V, lOL(TTL) = 50 mA, 
VoL < 0.5V, (No te 5) 

“5.0 


0.10 

mA 

l-j Logical "1" Input Current 

WBD* = 0.8V, lOH(TTL) = -1 mA, 
Voh >VCC~ 1-1V, (Notes 5and 6) 

0.50 


5.0 

mA 

Vo Logical "0” Input Voltage 

WBD* = 0.8V, lOL(TTL) = 50 mA, 
Vol < 0.5V 



0.8 

V 

Vi Logical "1” Input Voltage 

WBD* = 0.8V, lOH(TTL) = — 1 mA, 
VOH> VCC- 1.1V 

2.0 

• 1.5 


V 

Vqh Logical "1" Output Voltage 

WBD* = CE1 = BDI/O = 2V, 
•OH(MOS) = - 1 mA, CE2 * = 

STR* = 0.8V 

2.4 

3.3 


V 

Vol Logical "0" Output Voltage 

WBD* = CE1 = 2V, lOL(MOS) = 

5 mA, CE2* - STR* = BDI/O = 0.8V 


0.28 

0.5 

V 

•OS Output Short Circuit Current 

WBD* = CE1 = BDI/O = 2V, 

V C C = 5.25V, VpUT = 0V, 

STR* = CE2* = 0.8V, (Note 4) 

-7 

-15 

-45 

mA 

VcLAMP Input Clamp Voltage 

l||\l = -12 mA 



-1.5 

V 

• OD Output/Input Bus Disable Current 

MBI/O = 0.4V to 4V, Vcc = 5.25V 

-80 


80 

pA 

CONTROL INPUTS (WBD*, CE1, CE2\ STR*) 

V|n Logical "X" Input Voltage 


2.0 



V 

V | (_ Logical "0” Input Voltage 




0.8 

V 

||l-l Logical "I” Input Current 

V| N = 2.4V 



20 

mA 

ll Input Current at Maximum 

Input Voltage 

V|N = 5.5V 



1.0 

mA 
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dc electrical characteristics (Continued) (Notes 2 and 3) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

CONTROL INPUTS (WBD*, CE1, CE2*, STR*) (continued) 

||L Logical "0" Input Current 

V | fsj = 0.4V 


-250 

-400 

mA 

VcLAMP Input Clamp Voltage 

l||\l = -12 mA 


-0.85 

-1.5 

V 

POWER SUPPLY CURRENT 

ICC Power Supply Current 

V C C = 5.25V 


70 

110 

mA 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to 
imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range. 
All typicals are given for Vqq = 5V and T/\ = 25°C. 

Note 3: All currents into device pins are shown as positive, out of device pins are negative. All voltages are referenced to ground unless otherwise 
noted. 

Note 4: Only one output at a time should be shorted. 

Note 5: The MBI/O Input Characteristic Graph illustrates this parameter and defines the regions of guaranteed logical "0" and logical "1" out- 
puts. See equivalent input structure for clarification. When the MBI/O input is loaded with a high impedance source (open), the TTL output will 
be in the logic "0" state. 

Note 6: The maximum MOS bus positive input current specification is intended to define the upper limit on guaranteed input clamp operation. 
At higher input currents (up to the absolute maximum rating) clamp operation is not guaranteed but TTL bus logic state is valid and no device 
damage will occur. 

Note 7: In most applications the MOS bus data lines are higher impedance and more sensitive to noise coupling than TTL bus lines. Conservative 
design practice would dictate routing MOS bus lines away from high speed, low impedance TTL lines and MOS clock lines or providing a ground 
shield when they are adjacent. 


ac electrical characteristics vcc = 5v ±5%, ta = o°c to +70°c 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DATA TRANSFER SPECIFICATIONS 

Receiving Mode (BDI/O Bus to MBI/O Bus) 

WBD* = 3V, C[_= 15 pF, 

RL = 1 kf2, (Figures 4 and 6) 

tpdO 


17 

40 

ns 

tpdl 


20 

40 

ns 

Driving Mode (MBI/O Bus to 

BDI/O Bus) 

WBD* = CE1 = 0V, 

STR* = CE2* = 3V, 

C-l = 50 pF, R L = 100 a, 
(Figures 3 and 5) 

tpdO 


40 

60 

ns 

tpdl 


40 

60 

ns 


TRANSCEIVER MODE SPECIFICATIONS 


Select Bus 


tDS 

Chip Enable Data Set-Up 

(Figure 1) 

45 

23 


ns 

*DH 

Chip Enable Data Hold 

(Figure 1 ) 

0 



ns 

tES 

Set-Up 

(Figure 1) 

0 



ns 

TTL Data Bus (BDI/O 00-07) 

tBDOD 

Bus Data Output Disable 

Cl = 5 pF, Rl = 100 £2, (Figure 1) 

5 

20 

50 

ns 

tBDOE 

Bus Data Output Enable 

Cl = 50 pF, Rl = 100 il, (Figure 1) 


25 

80 

ns 

t BD IE 

Bus Data Input Enable 

(Figure 1} 

1 

30 


ns 

tBD ID 

Bus Data Input Disable 

(Figure 1) 


30 


ns 

MOS Data Bus (MBI/O 00-07) 

tMB OD 

MOS Bus Output Disable 

Cl =15 pF, Rl - 1 k£2, (Figure 1) 

15 

50 

100 

ns 

*MB OE 

MOS Bus Output Enable 

Cl = 15 pF, Rl = 1 kfi, (Figure 1) 


50 

100 

ns 

tMB ID 

MOS Bus Input Disable 

(Figure 1) 


55 


ns 

*MB IE 

MOS Bus Input Enable 

(Figure 1) 


20 


ns 

Select Bus 

tCLR 

Clear Previous Chip Enable 

(Figure 2) 


25 

50 

ns 
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switching time waveforms and ac test circuits 



in 

O 

< 

IL 

K 

111 

H 

Z 




FIGURE 2 



FIGURE 3. BDI/O Bus 


V CC = 5 V 



*This input network simulates the actual drive characteristic of the PACE outputs 

FIGURE 5. MBI/O to BDI/O ac Loads 


v cc = 5v 



FIGURE 6. BDI/O to MBI/O ac Loads 


Note 1 : Freq = 1 MHz, duty cycle = 50%, tR = tp < 10 ns (refer to Figures 5 and 6). 

Note 2: All capacitance values include probe and jig capacitance (refer to Figures 5 and 6). 
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typical performance characteristics 


MOS Bus Input Characteristic 


MOS Bus Input Characteristic 


MOS Bus Voltage Threshold 
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typical applications (Continued) 


Multiplexed TTL System Bus 4 
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DP8300 PACE bidirectional transceiver element (PACE BTE/8) 


physical dimensions 





0.200 

MAX 0.050 

+ io.oio 

4 J - 


Cavity Dual-ln-Line Package (D) 
Order Number DP8300D 


ill 

o 
< 
I L 
K 
III 
I- 


24 23 22 21 20 19 


' 2 3 4 5 6 7 8 I S I 10 11 ,2 



_ nfi „ * 0.026 

r 625 -0015 



0.100 0 018 
TYP - -0.003 


T'T 

, 0.015 

f— MIN 

0.125 

MIN 


Molded Dual-ln-Line Package (N) 
Order Number DP8300N 


Manufactured under one or more o' the 'Cloning u 5 patents 3083262. 3189758, 3231797, 3303356, 3317671. 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630. 3575609, 3579059. 3593069, 3597640. 3607469. 3617859 3631312, 3633052. 3638131, 3648071, 3651565. 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National does not assume any responsibility tor use ot any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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DP8302 PACE system timing element (PACE STE) 


general description 

The PACE STE provides an oscillator, CPU clock 
driver, and TTL system clocks in a single 16-pin DIP. 
The STE is intended specifically for application in PACE 
microprocessor-based systems. 

An external crystal provides frequency control. True and 
complemented non-overlapping clock outputs are 
generated at one-half the oscillator frequency. Non- 
overlap intervals may be controlled with a single external 
capacitor. Series damping resistors are provided on the 
MOS (CPU) clock outputs (CLK, NCLK). 

TTL level system clock outputs are also provided to 
facilitate the synchronizing of system operations. 


block and connection diagrams 


features 

• Internal Oscillator Driven Directly from External 
Crystal, Minimizing Package Count 

• External Oscillator Input Maximizes Application 
Flexibility 

• TTL System Clocks Simplify Interfaces and Facilitate 
Synchronization of System Operations 

• MOS Clock Outputs, No External MOS Clock Drivers 
Required 

• High Voltage Output High Level (Vcc — 1.1 V) on 
TTL System Clocks 



DuaHrrLine Package 



Signal* =N Signal 


Signal = Low Active Signal 


NC = No Connection 
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DP8302 PACE system timing element (PACE STE) 






recommended crystal specifications 


DIVIDE AND SQUARING CIRCUIT 


• At-cut crystal 

• 4.0MHz ± 0.1%, or 2.6667 MHz ± 0.1%, fundamental 
mode 


A flip-flop is used to provide a square wave clock signal 
by dividing the buffered oscillator output by two. The 
outputs of this circuit are buffered to provide TTL 
system clock signals which lead the MOS level clock 
outputs. 


• 5 mW maximum 

• 1 50 ft maximum series resistance 

functional description 

OSCILLATOR 

The oscillator incorporates a low-power inverter biased 
in the linear region utilizing an internal feedback net- 
work. An external crystal is connected between pins XI 
and X2 to provide frequency control. EXTC must be 
grounded for this operating mode. The circuit board 
traces connecting the crystal to pins XI and X2 should 
be as short as possible and should be physically isolated 
from all high energy level switching signal traces, par- 
ticularly the CPU MOS clock lines. 

When an external oscillator is to be used in place of the 
internal crystal oscillator, pin XI must be tied to Vqq 
and pin X2 must be left open. Then, EXTC may be used 
as a TTL input for the external oscillator. 


NON-OVERLAP CIRCUIT 

The Divider output drives a cross-coupled latch contain- 
ing a delay in the feedback path which insures non- 
overlapping MOS clock signals. The delay in the feedback 
path can be increased by connecting a capacitor between 
pins LCK and LCK*. The effect of the capacitor on 
increasing the non-overlap interval is shown in the 
Typical Characteristics section. 

MOS CLOCK DRIVER 

The MOS Clock Driver produces output voltage swings 
from the +5 V supply to the -12 V supply. CLK and 
NCLK outputs contain a 25 £2 series damping resistor, 
a typically optimum value for circuit board layouts with 
clock interconnect lines of less than two inches. 

Undamped MOS clock outputs, CK and NCK, are also 
available in the event other values of series damping 
resistors are desired. 

It is recommended that 0.1 n F high frequency capacitors 
be provided from Vcc to ground and from Vqq to 
ground immediately adjacent to the STE. 


U1 

o 

< 

IL 

cc 

ui 

H 

Z 


timing diagram 



Times measured at 10% and 90% 

Ci = C 2 = 60 p f, C 3 = 90 p f, C nov = 40 p f 

Figure 1. 
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absolute maximum ratings 

Supply Voltage (Vcc> 7.0 V 

(V GG ) -15.0 V 

Input Voltage 5.5 V 

Storage Temperature -65° C to +150°C 

Lead Temperature (soldering, 10 seconds) 300°C 


operating conditions 



Min. 

Max. 

Units 

Supply Voltage (V G c) 

4.75 

5.25 

V 

(V GG ) 

-11.40 

-12.6 

V 

Temperature 

0 

+70 

°c 


dc electrical characteristics (Notes 2 and 3) 


Parameter 

Conditions 

Min. 

Typ. 

Max. 

Units 

OUTPUT SPECIFICATIONS: 






T CLK, T CLK* 






V 0H Logic "1” Output Voltage 

V CC = 4.75 V 

•oh = — 1 mA 


4.25 


V 

Vql Logic "0" Output Voltage 

V cc = 4.75 V 

Iql = 32 mA 




V 

•ol = 50mA 




V 

Iqs Output Short Circuit Current 

(Note 4), V CC = 5.25 V, V 0 = 0 


-33 


mA 

CK, NCK, CLK, NCLK 






Vqh Logic “1" Output Voltage 

•oh = -50 fxA 


4.0 


V 

Vq l Logic ”0" Output Voltage 

V C c = 4.75 V 

Iql - 1 00 juA 


Vqg + °.1 


V 

V GG = -1 1.4 V 

■— 


V GG + 0.2 


V 

INPUT SPECIFICATIONS 






EXTC 






V|h Logic ”1" Input Voltage 





V 

1 ih Logic "1" Input Current 

1 

V CC = 5.25 V ■ 

V, n = 2.4V 




mA 

V, n = 5.5V 




mA 

V tl _ Logic "0” Input Voltage 





V 

i li_ Logic “0” Input Current 

V CC = 5.25 V 

V, L = 0.4 V 




mA 

Vclamp Input Clamp Diode 

V CC = 4.75 V 

l| L = -12mA 




V 

POWER SUPPLY CURRENT 






l G c Supply Current from V GG 

V CC = 5.25 V 




mA 

l GG Supply Current from V GG 

V GG = -12.6 V 



j 

1 

! 

; mA 


ac electrical characteristics t a = o°c to +7o°c, v cc - v GG = +1 1 v ± 5% 


Parameter 

Conditions 

Min. 

Typ. 

Max. 

Units 

tRCK* tRNCK 

Cl = 80pF Figure 1 


20 


ns 

tFNCK. iFCK 

Cl = 80 pF Figure 1 


20 


ns 

f|MOV 1 < t NOV2 

Cl = 80 pF Figure 1 


12 


ns 

*A» Id 

Cl = 80 pF Figure 1 


10 


ns 

fc 

Cl = 80 pF Figure 1 


8 


ns 

tpw 

Cl = 80 pF Figure 1 

Crystal Frequency = 4 MHz 




ns 

tpw 

Cl = 80 pF Figure 1 

Crystal Frequency = 2.6667 MHz 




ns 

fMAX Maximum Input Frequency 





MHz 


Notes: 


1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply 
that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 

2. Unless otherwise specified, min/max limits apply across the 0°C to +70°C temperature range and V GG = 4.75 V to 5.25 V, V GG = -1 1 .4 V 
to -12.6 V power supply range. All typicals are given for V GG = 5.0 V, V GG = -12 V, and T A = +25°C. 

3. All currents into device pins’ are shown as positive; currents out of device pins are shown as negative. All voltages are references to ground 
unless otherwise noted. 

4. Only one output at a time should be shorted. 
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typical connection diagram 


NC 

vcc 

MBI/0 00 

BDI/0 00 

MBI/0 01 

BDI/0 01 



MBI/0 03 

BDI/0 03 

MBI/0 04 

BDI/0 04 

MBI/0 05 

BDI/0 05 

MBI/0 06 

BDI/0 OB 

MBI/0 07 

BDI/0 07 

NC 

CE 1 

WBD* 

CE 2* 

GNO 

STR* 


36 

3 

35 

4 

34 

5 

33 

6 

32 

7 

31 

8 

30 

9 


(-12 V) VqG 
BPS 
EXTEND 
NINIT 
CLK 


EMU 

emeu 

&■■■■■! 


NC 

vcc 

MBI/0 00 

BDI/0 00 

MBI/0 01 

BDI/0 01 

MBI/0 02 

BDI/0 02 

MBI/0 03 

BDI/0 03 

MBI/0 04 

BDI/0 04 


BDI/0 05 

MBI/0 06 

MBI/0 07 

BDI/0 06 

BDI/0 07 

NC 

CE 1 

WBD* 

CE 2* 

GND 

STR* 


«3 


Emi 

Emm 

nmm 

EHI 

tmmi 


ii 
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DP8304 8-bit bidirectional bus transceiver 


general description 

The DP8304 is an 8-bit bidirectional Bus transceiver 
able to drive a common Bus (B port) or 10 LS input 
loads (A port). Inputs to both ports are LSTTL. A chip 
disable provides TRI-STATE® to both ports when high. 


connection diagram 


and data flow is controlled by the transmit/receive 
enable. Both outputs provide 3.6V Voh when active. 
Signals are non-inverting for both ports. With T/R low 
data flows from B port to A port. 


truth table 


HI 

O 

< 

IL 

DC 

III 

H 


Dual-In-Line Package 



PIN 

DESCRIPTION 

RECEIVE 

TRANSMIT 

DISABLE 

Chip Disable 

0 

0 

1 

Transmit/Receive 

0 

1 

X 

A Port 

Out 

In 

TRI-STATE 

B Port 

In 

Out 

TRI-STATE 


logic diagram 


A PORT 
1 THROUGH 8 


TRANSMIT/RECtlVt 

11 



B PORT 

19 THROUGH 12 
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DS0025/DS0025C two phase MOS clock driver 


general description 

The DS0025/DS0025C is monolithic, low cost, 
two phase MOS clock driver that is designed to be 
driven by TTL/DTL line drivers or buffers such as 
the DM932, DS8830 or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTL/DTL to MOS logic levels. Optimum 
performance in turn-off delay and fall time are 
obtained when the output pulse is logically con- 
trolled by the input. However, output pulse widths 
may be set by selection of the input capacitors 
eliminating the need for tight input pulse control. 


features 

■ 8-lead TO-5 or 8-lead dual-in-line package 

■ High Output v'oitage Swings-up to 30V 

■ High Output Current Drive Capability-up to 
1.5A 

■ Rep. Rate: 1 .0 MHz into > 1000 pF 

■ Driven by DM932, DS8830, DM7440 (SN7440) 

■ "Zero" Quiescent Power 


connection diagrams 

Metal Can Package 
V’ 



Note Pin 4 connected to case. 

TOP VIEW 

Order Number DS0025H or DS0025CH 
See Package 23 

typical application 


Dual-In-Line Package 



8 NC 


7 OUTPUT A 


6 V* 


S OUTPUTS 


Order Number DS0025CN 
See Package 1 2 



A 


Input oulse width 
clock pulse 
width 



ac test circuit 




A. 1G,.i 

B. 200 ns 
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DS0026, DS0056 




Interface 


DS0026, DS0056 5 MHz two phase MOS clock drivers 
general description 


DS0026/DS0056 are low cost monolithic high speed 
two phase MOS clock drivers and interface circuits. 
Unique circuit design provides both very high speed 
operation and the ability to drive large capacitive loads. 
The device accepts standard TTL/DTL output? and 
converts them to MOS logic levels. They may be driven 
from standard 54/74 series and 54S/74S series gates 
and flip-flops or from drivers such as the DS8830 or 
DM7440. The DS0026 and DS0056 are intended for 
applications in which the output pulse width is logically 
controlled; i.e., the output pulse width is equal to the 
input pulse width. 

The DS0026/DS0056 are designed to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon-gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
input address and precharge drive for a 8k by 16-bit 
1103 RAM memory system- Information on the correct 
usage of the DS0026 in these as well as other systems is 
included in the application note AN-76A. 

The DS0026 and DS0056 are identical except each 
driver in the DS0056 is provided with a V BB connection 
to supply a higher voltage to the output stage. This aids 


in pulling up the output when it is in the high state. An 
external resistor tied between these extra pins and a 
supply higher than V + will cause the output to pull up 
to (V + - 0.1V) in the off state. 

For DS0056 applications, it is required that an external 
resistor be used to prevent damage to the device when 
the driver switches low. A typical V BB connection is 
shown on the next page. 

These devices are available in 8-lead TO-5, one watt 
copper lead frame 8-pin mini-DIP, and one and a half 
watt ceramic DIP, and TO-8 packages. 

features 

■ Fast rise and fall times— 20 ns with 1000 pF load 

■ High output swing— 20V 

■ High output current drive— ±1.5 amps 

■ TTL/DTL compatible inputs 

■ High rep rate— 5 to 10 MHz depending on power 
dissipation 

■ Low power consumption in MOS "0" state— 2 mW 

■ Drives to 0.4V of GND for RAM address drive 


connection diagrams (Top Views) 


TO-5 Package 


Dual-ln-Line Package 

NC OUT A V* OUT 8 


TO-8 Package 


Dual-ln-Line Package 
NC OUT B NC INB 



Note: Pin 4 connected to case. IN A V~ IN B 

Order Number DS0026H Order Number DS0026CN 



or DS0026CH 
See Package 23 

TO-5 Package 


See Package 12 


Dual-ln-Line Package 

OUT A V + V 8BB OUT B 




Note: Pin 4 connected to case. y BB jjg a V” INB 

Order Number DS0056H Order Number DS0056CN 


or DS0056CH 
See Package 23 


See Package 1 2 


Order Number DS0026G 
or DS0026CG 
See Package 25 

TO-8 Package 

IN A 

| Vbb A 

”7<Sf^ 0UTA 

-+©f^o_®4- v + 

B (ThT) YiT) / OUT 8 


Order Number DS0056G 
or DS0056CG 
See Package 25 


NC NC OUT A NC IN A NC V 

Order Number DS0026J, DS0026CJ 
or DS0026W 
See Package 9 or 27 


Dual-ln-Line Package 


NC NC 

Is |b 



NC V BBA OUT A NC IN A NC 

Order Number DS0056J 
or DS0056CJ 
See Package 9 
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Interface 


DS1603/DS3603. DS3604. DS55107/DS75107, 
DS55108/DS75108, DS75207. DS75208 dual line receivers 


general description 

The nine products described herein are TTL 
compatible dual high speed circuits intended for 
sensing in a broad range of system applications. 
While the primary usage will be for line receivers 
or MOS sensing, any of the products may effec- 
tively be used as voltage comparators, level trans- 
lators, window detectors, transducer preamplifiers, 
and in other sensing applications. As digital line 
receivers the products are applicable with the 
DS55109/DS75109 and DS551 10/DS751 10 com- 
panion drivers, or may be used in other balanced 
or unbalanced party-line data transmission systems. 
The improved input sensitivity and delay specifi- 
cations of the DS75207, DS75208 and DS3604 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity line 
receivers and voltage comparators. TRI-STATE® 
products enhance bused organizations. 


features 

■ Diode protected input stage for power "OFF" 
condition 

■ 17 ns typ high speed 

■ TTL compatible 

■ ±10 mV or ±25 mV input sensitivity 

■ ±3V input common-mode range 

■ High input impedance with normal V cc , or 
V cc = 0V 

■ Strobes for channel selection 

■ TR l-ST ATE outputs for high speed buses 

■ Dual circuits 

■ Sensitivity gntd. over full common-mode range 

■ Logic input clamp diodes-meets both "A" and 
"B" version specifications 

■ ±5V standard supply voltages 


connection diagrams 


Dual-ln-Line Package 



TOP VIEW 

Order Number DS55107J, DS75107J, 
DS55108J, DS75108J, OS75207J 
or DS75208J 
See Package 9 

Order Number OS75107N, DS75108N, 
DS75207N or DS75208N 
See Package 14 

o rc j sr Number DS551Q7W or DS55108W 
See Package 27 


Dual-in-Line Package 


Vcc* V cc - 

||4 |t3 

INPUT IN 

2A 

l» 

»UT OUT 

B NC 2 

11 1 1 0 

PUT STROBE 
Y 2G 

3 S 

\ 

m 

m 

°n=db: 



mi 

Si 

■ 

E 

■ 

r p r 

INPUT INPUT NC 0U1 

1 A IB 1 

PUT STR 
Y 1 

5 

OBE DIS. 
C 

r P 

ABLE GND 


TOP VIEW 


Order Number DS1603J, DS3603J 
DS3604J or DS1603W 
See Package 9 or 27 
Order Number DS3603N or DS3604N 
See Package 14 


product selection guide 


TEMPERATURE-* 

PACKAGE-* 

INPUT SENSITIVITY-* 

OUTPUT LOGICi 

-55°C<T A <+125°C 

CAVITY DIP 

0°C < T A < +70° C 

CAVITY OR MOLDED DIP 

■ m 

±25 mV 

±10 mV 

TTL Active Pull-up 

DS55107 

DS75107 

DS75207 

TTL Open Collector 

DS55108 

D575108 

DS75208 

TTL TRI STATE 

DS1603 



DS3603 

DS3604 
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DS1603/DS3603, DS3604 , DS55107/DS75107, DS55108/DS75108, DS75207, DS75208 














DS1605/DS3605, DS1606/DS3606, DS1607/DS3607, DS1608/DS3608 



I nterf ace 


DS1605/DS3605, DS1606/DS3606, DS1607/DS3607, 
DS1608/DS3608 hex MOS sense amplifiers (MOS to TTL converters) 

general description 


The DS3605 series is a new series of programmable 
hex MOS sense amplifiers featuring high speed direct 
MOS sense capability with high impedance states to 
allow use of a common bus line. The DS1605/DS3605 
and the DS1606/DS3606 have TR I -STATE® outputs. 
The DS1 607/DS3607 and DS1 608/DS3608 have both 
TRI-STATE inputs and outputs. High impedance states 
are controlled by an enable input. 

Input current threshold (the level at which the output 
changes state) is determined by the current at the 
programming pin. The current threshold is lOOjuA with 
the programming pin grounded and 250 /lx A with the pin 
unconnected. The threshold can be set from 100 mA to 
300juA by connecting a resistor from the pin to ground, 
and set above 300juA by connecting a resistor from the 
pin to the positive supply. 


Outputs are high current drivers capable of sinking 
50 mA in the low state and sourcing 5 mA in the high 
state. 

features 

■ Non-inverting inputs (DS1605/DS3605, DS1607/ 
DS3607) 

■ Inverting inputs (DS1606/DS3606, DS1608/DS3608) 

■ No external components required (direct MOS sensing) 

■ Programmable input thresholds 

■ Current sensing-1 OOpA minimum 

■ 50 mA drive capability 

■ TRI-STATE control 

■ Single 5V supply 

■ 15 ns typical propagation delay (DS3605) 


connection diagram 


Dual-ln-Line Package 

V cc DISABLE IN 6 0UT 6 IN 5 0UT 5 IN. 0UT 4 



TOP VIEW 


ordering information 


ORDER NUMBERS 

PACKAGE 

DS1605J, DS1606J. DS1607J. DS1608J 

DS3605J, DS3606J, DS3607J, DS3608J 
DS3605N, DS3606N, DS3607N, DS3608N 

Cavity DIP (J) 
Cavity DIP (J) 
Molded DIP (N) 


See Package 10 or 15 


typical application 


PACE Interface 



DS3608 shown as an interface between the PACE 
microprocessor and TTL data bus and I/O bus. 
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DS1640/DS3640, DS1670/DS3670 
general description 


quad MOS TRI-SHARE™ port drivers 


The DS1640/DS3640 and DS1670/DS3670 are quad 
MOS TRI-SHARE port drivers with outputs designed to 
drive large capacitive loads up to 500 pF associated 
with MOS memory systems. PNP input transistors are 
employed to reduce input current, allowing the large 
fan-out to these drivers needed in memory systems. 
The circuit has Schottky-clamped transistor logic for 
minimum propagation delay. 


for address expansion. For example, two packages may 
be used to implement a three-input, eight-outp ut decoder. 
Also included is a refresh control, read/write, and strobe 
input. These functions are required by the MM5270 
4k TRI-SHARE MOS RAM. 


The DS1640/DS3640 has a 15 £2 resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The DS1670/DS3670 has 
a direct, low impedance output source for use with or 
without an external resistor. 


features 


The DS1640/DS1670 has two address inputs which 
decode to one-of-four-high outputs. Provisions are made 


TRI-SHARE port driver for MM5270 RAM 
TTL/DTL compatible inputs 
PNP inputs minimize loading 
Capacitance-driving outputs 
Built-in damping resistor (DS1640/DS3640) 


logic and connection diagrams 



Dual-In-Line Package 



■ 


OUT EXPN REFSH 
A-B 


schematic diagram 


EQUIVALENT INPUT 


EQUIVALENT OUTPUT 




‘DS1640/DS3640 only 
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DS1640/DS3640, DS1670/DS3670 quad MOS TRI-SHARE™ port drivers 



DS1642/DS3642, DS1672/DS3672 
dual bootstrapped TTL to MOS clock drivers 



DS1642/ DS3642 , DS1672/DS3672 

dual bootstrapped TTL to MOS clock drivers 


general description 

The DS1672 is a dual bi polar- to-MOS clock driver 
designed to provide high output current and voltage 
capabilities necessary for driving high capacitance (up 
to 500 pF) MOS memory systems. The circuit needs 
only one power supply, (12V typical). This feature 
greatly reduces high stand-by power levels and at the 
same time simplifies system* deisgn. 

The circuit also features output bootstrapping, elimin- 
ating the need for an additional supply to provide a 
higher voltage to the output stage. The function is 
accomplished by connecting a small value capacitor 
(typically 200 pF) from the output to the bootstrap 
pin on each driver. 

The circuit has Schottky-clamped transistor logic for 
minimum propagation delay. Typical stand-by power 
(output low) is 48 mW per driver. A fail-safe condition 


is provided in the circuit, so if the input is opened the 
output assumes the logic "0” state. 

The DS1642/DS3642 has a 10 £2 resistor in series with 
each output to dampen transients caused by the fast- 
switching output. The DS1672/DS3672 has a direct 
low impedance output for use with or without an 
external resistor. 

features 

■ High output voltage capability 13.2V 

■ TTL/DTL compatible inputs 

■ High speed operation 

■ Bootstrapping eliminates extra supplies— reduces 
power 

■ Low stand-by power 48 mW/driver 

■ Built-in 10 £2 damping resistor (DS1642/DS3642) 
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DS1645/DS3645, DS1675/DS3675 
hex TRI-STATE® TTL to MOS latch/drivers 
general description 

The DS1645/DS3645 and DS1675/DS3675 are hex 
MOS latch/drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PiSiP input transistors are used to 
reduce input currents, allowing the large fan-out to 
these drivers needed in memory systems. The circuit 
has Schottky -clamped transistor logic for minimum 
propagation delay, and TRI-STATE® outputs which 
allow bus operation. 

The DS1645/DS3645 has a 15 2T2 resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The DS1675/DS3675 
has a direct, low impedance output for use with or 
without an external resistor. 


logic and connection diagrams 



truth table 


INPUT 

ENABLE 

OUTPUT 

DISABLE 

DATA 

OUTPUT 

OPERATION 

1 

0 

1 

0 

Data Feed-Through 

1 

0 

0 

1 

Data Feed-Through 

0 

0 

X 

Q 

Latched to Data Present 
when Enable Went Low 

X 

1 

X 

Hi-Z 

High Impedance Output 


X = Don't care 

Hi-Z = TRI-STATE mode 


The circuit employs a fall-through-latch which captures 
the data in parallel with the output, thereby eliminating 
the delay normally encountered in other latch circuits. 
The DS1645/DS3645 and DS1675/DS3675 may be 
used for input address lines or input/output data lines 
of a MOS memory system. 

features 

■ TTL/DTL compatible inputs 

■ PNP inputs minimize loading 

■ Capacitance-driving outputs 

■ TRI-STATE outputs 

■ Built-in damping resistor (DS1645/DS3645) 
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DS1645/DS3645, DS1675/DS3675 hex TRI-STATE® TTL to MOS latch/drivers 




DS1646/DS3646 , DS1676/DS3676 



Memory/Clock Drivers 

Advance Information* 


DS1646/DS3646, DS1676/DS3676 6-bit TRI-STATE® 
MOS refresh counter/driver 


general description 

The DS1 646/DS3646 and DS1676/DS3676 are 6-bit 
refresh counters with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed 
to reduce input currents. The circuit has Schottky- 
clamped transistor logic for minimum propagation delay, 
and TRI-STATE outputs allow it to be used on common 
data buses. 

The DS1646/DS3646 has a 1512 resistor in series with 
the outputs to dampen transients caused by the fast 
switching output circuit. The DS1676/DS3676 has 
a direct, low impedance output, for use with or without 
an external resistor. 

The counter uses as its input the RAM clock signal, and 


with each clock input, it advances the count by one, 
thus generating a new refresh address. 

Extra pins in the package are used for a 2-input NAND 
gate and a 2-input NOR gate, both of which have capa- 
citive drive outputs. 

features 

■ Circuit counts when clock goes high 

■ TTL/DTL compatible inputs 

■ PNP inputs minimize loading 

■ Capacitance-driver outputs 

■ TRI-STATE outputs 

■ Extra gates on unused pins 

■ Built-in damping resistor (DS1646/DS3646) 

■ Initialize input 


logic diagram 


OUT 1 OUT 2 OUT 3 0UT4 0UT5 OUT 6 a! D 



ENABLE 


connection diagram 


typical application 


Dual-In-Line Package 

OUT 

V CC ENBL OUT 6 OUT 5 0UT4 0 0 INIT 



CLK OUT 1 OUT 2 OUT 3 A B a^B GND 

TOP VIEW 


Order Number DS1646J, DS1676J, DS3646J, 
DS3676J, DS3646N, or DS3676N 
See Package 10 or 15 


The DS1646/DS3646 and DS1676/DS3676 have TRI- 
STATE outputs which can be tied to the outputs of 
another TRI-STATE driver. The refresh counter can 
control the address lines into a memory array during 
a short refresh cycle, and then return to the high- 
impedance state to allow the primary driver to control 
the address lines. 



MOS 

MEMORY 

ARRAY 


•Specifications may change. 
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Interface 

Advance Information* 


DS1647/DS3647, DS1677/DS3677. DS16147/DS36147, DS16177/DS36177 
quad TRI-STATE® MOS memory I/O registers 


general description 

The DS1647/DS3647 series are 4-bit I/O buffer registers 
intended for use in MOS memory systems. The circuits 
employ a fall-through latch for data storage. This method 
of latching captures the data in parallel with the output, 
thus eliminating the delays encountered in other designs. 
The circuits use Schottky-damped transistor logic for 
minimum propagation delay and employ PNP input 
transistors'-so that input currents are low, allowing large 
fan-out to these circuits needed in a memory system. 

Two pins per bit are provided, and data transfer is bi- 
directional so that the register can handle both input and 
output data. The direction of data flow is controlled 
through the input enables. The latch control, when 
taken low, will cause the register to hold the data present 
at that time and display it at the outputs. Data can be 
latched into the register independent of the output 
disables or EXPANSION input. Either or both of the 
outputs may be taken to the high-impedance state with 
the output disables. The EXPANSION pin disables both 
outputs to facilitate multiplexing with other I/O regis- 
ters on the same data lines. 


DS1647/DS3647 and DS1677/DS3677 they are TRI- 
STATE. The "B" port outputs are also designed for use 
in bus organized data transmission systems andean sink 
50 mA and source —5.2 mA. The "A" port outputs in 
all four types are TRI-STATE. 

Data going from port "A" to port "B" is inverted in the 
DS1647/DS3647 and DS16147/DS36147 and is not 
inverted in the DS1677/DS3677 and DS16177/DS36177. 
Data going from port "B" to port "A" is inverted in 
all four types. 

features 

■ PNP inputs minimize loading 

■ Fall-through latch design 

■ High speed circuitry 

■ TRI-STATE outputs 

■ EXPANSION control 

■ Bi-directional data flow 


The "B" port outputs in the DS16147/DS36147 and - TT L/DTL compatible 

DS16177/DS36177 are open collectors, and in the ■ Transmission line driver output 

logic and connection diagrams 



Dual-In-Line Package 

OUT OUT 


V CC B4 A4 OIS A EXPN DIS B A3 B3 



INPUT 

ENABLES 


TOP VIEW, 

Order Number DS1647D, DS3647D, DS1677D, 
DS3677D, DS16147D, DS36147D, DS16177D, 
DS36177D, DS3647N, DS3677N, DS36147N 
or DS36177N 



•Specifications may change. 
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DS1648/DS3648, DS1678/DS3678 TRI-STATE® TTL to MOS multiplexer/d rivers 




DS1648/DS3648, DS1678/DS3678 

TR I -STATE® TTL to MOS multiplexer/drivers 

general description 

The DS1648/DS3648 and DS1678/DS3678 are quad low impedance output for use with or without an 
2-input multiplexers with TRI-STATE outputs designed external resistor. 


to drive the large capacitive loads (up to 500 pF) 
associated with MOS memory systems. A PNP input 
structure is employed to minimize input currents so that 
driver loading in large memory systems is reduced. The 
circuit employs Schottky-clamped transistors for high 
speed and TRI-STATE outputs for bus operation. 

The DS1648/DS3648 has a 15 12 resistor in series with 
the outputs to dampen transients caused by the fast- 
switching output. The DS1678/DS3678 has a direct. 


features 

■ TRI-STATE outputs interface directly with system 
bus 

■ Schottky-clamped for better ac performance 

■ PNP inputs to minimize input loading 

■ DTL and TTL compatible 

■ High-speed capacitive load drivers 

■ Built-in damping resistor (DS1648/DS3648 only) 



III 

o 

< 

IL 

DC 
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H 
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INTERFACE 




DS1649/DS3649, DS1679/DS3679 
general description 

The DS1649/DS3649 and DS1679/DS3679 are Hex 
TRI-STATE MOS drivers with outputs designed to drive 
large capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga- 
tion delay, and TRI-STATE outputs for bus operation. 

The DS1649/DS3649 has a 15 12 resistor in series with 
the outputs to dampen transients caused by the fast- 
switching output. The DS1679/DS3679 has a direct low 


schematic diagram 


EQUIVALENT INPUT 


hex TRI-STATE® TTL to MOS drivers 


impedance output for use with or without an external 


features 

■ High speed capabilities 

• Typ 9 ns driving 50 pF 

• Typ 30 ns driving 500 pF 

■ TRI-STATE outputs for data bussing 

■ Built-in 15 S2 damping resistor (DS1649/DS3649) 

■ Same pin-out as DM8096 and DM74366 


EQUIVALENT OUTPUT 



DS1649/DS3649 only 


connection diagram 


typical application 



Duat-ln-Line Package 

V cc OIS 2 IN 6 OUTS INS OUTS IN4 0UT4 




r r r r r 

2 OUT 2 IN 3 OUT 3 GN0 


ADDRESS OR 
COUNT SELECT 



REFRESH & 

ADDRESS 

LINES 


"0" ADDRESS 
"I" COUNTER 
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DS1649/DS3649, DS1679/DS3679 hex TRI-STATE® TTL to MOS drivers 



DS1671/DS367I 



Interface 

Advance Information* 


DS1671/DS3671 bootstrapped two phase MOS clock driver 


general description 

The DS1671/DS3671 is a high speed dual MOS clock 
driver and interface circuit. Unique circuit design pro- 
vides both very high speed operation and the ability 
to drive large capacitive loads. The device accepts 
standard TTL/DTL outputs and converts them to MOS 
logic levels. It may be driven from standard 54/74 
and 54S/74S series gates and flip-flops or from drivers 
such as the DS8830 or DM7440. The circuit can be used 
in both P-channel and N-channel MOS memory system 
drive applications. 

The DS1671/DS3671 is intended to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
input address and precharge drive for an 8k by 16-bit 
1 103 RAM memory system. 


Each driver uses output bootstrapping to provide a 
higher voltage to the output stage, thus eliminating the 
need for an additional V DD supply. The bootstrapping 
function is accomplished by connecting a small value 
capacitor (typically 200 pF) from each output to each 
drivers bootstrap node. 

features 

■ Fast rise and fall times— 20 ns with 1000 pF load 

■ High output swing— 20V 

■ High output current drive— ±1.5A 

■ TTL/DTL compatible inputs 

■ High rep rate— 5 to 10 MHz depending on power 
dissipation 

■ Low power consumption in MOS "0" state— 2 mW 

■ Swings to 0.4V of GND for RAM address drive 


connection diagrams 

Metal Can Package 

v + 



TOP VIEW 

Order Number DS1671H 
or DS3671H 
See Package 23 


Dual-1 n-Line Package 

OUT 1 V* B2 OUT 2 



TOP VIEW 

Order Number DS3671N 
See Package 1 2 


Dual-1 n-Line Package 

V + B2 OUT 2 NC IN 2 NC NC 



Order Number DS1671J or DS3671J 
See Package 9 


typical applications 

V, + 



•SEE GRAPH FOR VALUE 

DS3671 Operating with Extra Supply 
to Inhance Output Voltage Level 



Bootstrap Clock Driver Driven from a TTL Gate 

•Specifications may change. 
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interface 


DS3625 dual high speed MOS sense amp 


general description 


The DS3625 is a dual high speed MOS to TTL ievei 
converter. It acts as an interface level converter between 
MOS and TTL logic devices. It consists of two 1-input 
converters with common strobe input to inhibit "0" 
entry when strobe is high. It allows parallel entry when 
strobe is low and the internal latch is preset by the com- 
mon preset input. TRI-STATE® output logic is imple- 
mented in this circuit to facilitate high speed time shar- 
ing of decoder-drivers, fast random-access (or sequential) 
memory arrays, etc. 


features 

■ Easily interfaces with most popular lk and 2k 
dynamic MOS RAMs 

■ Pin-for-pin replacement for the 8T25 

■ Very low output impedance — high drive ability 

■ High impedance output state which allows many out- 
puts to be connected to a common bus line 

■ Average power dissipation 110 mW per converter 


logic and connection diagrams 



Dual-ln-Line Package 

^ 7 “ 


Vcc 


DISABLE/PRESET 


Order Number DS3625N 
See Package 12 
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Advance Information* 


DS3643, DS3673 decoded quad MOS clock drivers 
general description 

The DS3643 and DS3673 are quad bipolar-to-MOS switching output, w 

decoder/clock drivers with TTL/DTL compatible inputs. impedance output, 1 

They are designed to provide high output current and resistor, 
voltage capabilities necessary for optimum driving of 
high capacitance N-channel MOS memory systems. 


switching output, while the DS3673 has a direct, low 
impedance output, for use with or without an external 
resistor. 


The device features full decoding of input address lines 
from two inputs to one of four outputs. Also featured is 
the capability of expanding to three inputs to one of 
eight outp uts with the use of the Expansion and 
Expansion inputs. Also included are clock and refresh 
inputs. 

The circuit was designed for driving large capacitive 
loads at high speeds and uses Schottky-clamped transis- 
tors. PNP transistors are used on all inputs, thereby 
minimizing input loading. 

The DS3643 has a 10 f2 damping resistor in series with 
each output to dampen transients caused by the fast 


features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ PNP inputs minimize input loading 

■ Full logic decoding for either two inputs to one of 
four outputs or three inputs to one of eight outputs 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Built-in damping resistors (DS3643) 


logic and connection diagrams 



truth table 


Dual-ln-Line Package 


V CC1 OUT 4 CLK RFSH EXPN OUT 3 V cc3 




Order Number DS3643J 
or DS3643N 
Order Number DS3673J 
or OS3673N 
See Package 9 or 14 



X = Don’t Care State. 


•Specifications may change. 
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DS3644, DS3674 quad TTL to MOS 
general description 

The DS3644 and DS3674 are quad bipolar-to-MOS 
clock drivers with TTL/DTL compatible inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for optimum driving of high 
capacitance N-channel MOS memory systems. 

The device features two common enable inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky- 
clamped transistors. PNP transistors are used on all 
inputs thereby minimizing input loading. 

The DS3644 contains a 10 £2 resistor in series with 
each output to dampen the transients caused by the 
fast-switching output, while the DS3674 has a direct, 


clock drivers 

low impedance output for use with or without an 
external damping resistor. 

features 

■ TTL/DTL compatible inputs 

■ Operates from standard bipolar and MOS supplies 

■ PNP inputs minimize loading 

■ High voltage/current outputs 

■ Input and output clamping diodes 

■ Control logic optimized for use with MOS memory 
systems 

■ Pin and function compatible with MC3460 and 
3235 

■ Built-in damping resistors (DS3644) 
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I nterface 

Advance Information* 


DS3651, DS3653 quad high speed MOS sense amplifiers 
general description features 

The DS3651 and DS3653 are TTL compatible high speed ■ Highspeed 15ns(typ) 

circuits intended for sensing in a broad range of MOS 

memory system applications. Switching speeds have been “ TTL compatible 

enhanced over conventional sense amplifiers by applica- _ . .. . 

tion of Schottky technology, and TRI-STATE® strobing ' npUt SenS,, ' U,tV ±? mV 

is incorporated offering a high impedance output state „ TR1 . STATE outputs for high spee d buses 
for bused organization. 

■ Standard supply voltages ±5V 

The DS3651 has active pull-up outputs, and the DS3653 

offers open collector outputs providing implied "AND" ■ Pin and function compatible with MC3430 and 
operations. MC3432 

connection diagram truth table 


Dual-ln-Line Package 


lal 

O 
< 
I L 
ff 
III 
H 
Z 


-IN B +IN B OUT B 





OUTPUT | 



DS3651 

DS3653 

V ID >+7.0 mV 

L 

H 

Open 

T A = 0°C to +70°C 

H 

Open 

Open 

-7.0 mV < V ID <+7.0 mV 

L 

X 

X 

T a - 0°C to +70°C 

H 

Open 

Open 

V id <-7.0 mV 

L 

L 

L 

T a = 0°C to +70°C 

H 

Open 

Open 


IN A +IN A OUT A STB OUT C +IN C -INC GND 
TOP VIEW 

Order Number DS3651J, DS3653J, DS3651N 
or DS3653N 
See Package 10 or 15 


L = Low logic state 
H = High logic state 
Open = TRI-STATE 
X = Indeterminate State 


typical applications 


A Typical MOS Memory Sensing Application for a 4k word by 4-bit 
memory arrangement employing 1103 type memory devices 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 


Ik WORD 
MOS MEMORY 



Ik WORD I 

MOS MEMORY ” 

Ik WORD 

MOS MEMORY 




1- 

Ik WORD 

MOS MEMORY 

. Ik WORD 

MOS MEMORY 





Ik WORD 

MOS MEMORY 

Ik WORD 
-MOS MEMORY 





Ik WORD 

MOS MEMORY 

Ik WORD 

MOS MEMORY 


Note: Only four devices ate required for a 4k 
word by 16-bit memory system. 


I 

•Specifications may change 
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DS7803/DS8803, DS8813 


Interface 



DS7803/DS8803, DS8813 two phase oscillator/clock driver 
general description 

The DS7803 is a self contained two phase oscillator/ 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies 
and pulse widths. Other frequencies can easily be 
obtained by programming input voltages. Three sets of 
outputs are provided: damped and undamped MOS 
outputs and TTL monitor outputs. The MOS outputs 
easily drive 500 pF loads with less than 150 ns rise and 
fall times. In addition the outputs have current limiting 
to protect against momentary shorts to the supplies. 

The DS7803 and DS8803 are available in a 14-lead cavity 
DIP. The DS8803 is also available in a 14-pin molded 

block and connection diagrams 

b 

3 DS7 803/ DS8803 

T3 



*^oo TEST SNH'StT 


DIP. The DS8813 comes in an 8-pin molded DIP, 
providing damped MOS outputs only. 

features 

■ Two phase non-overlapping outputs 

■ No external timing components required 

■ Frequency adjustable from 100 kHz to 500 kHz 

■ Pulse width adjustable from 260 ns to 1 .4/is 

■ Damped and undamped MOS outputs 

■ TTL monitor outputs 



Dual-In-Line Package 



TOP VIEW 


Order Number DS8813N 
See Package 1 2 
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DS16149/DS 36149, DS16179/DS36179 hex MOS drivers 


general description 


The DS16149/DS36149 and DS16179/DS36179 are 
Hex MOS drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga- 
tion delay, and a disable control that places the outputs 
in the logic "1” state (see truth table). This is especially 
useful in MOS RAM applications where a set of address 
lines has to be in the logic "1" state during refresh. 

The DS1649/DS3649 has a 15 £2 resistor in series with 
the outputs to dampen transients caused by the fast- 


switching output. The DS1679/DS3679 has a direct low 
impedance output for use with or without an external 
resistor. 


features 

■ High speed capabilities 

• Typ 9 ns driving 50 pF 

• Typ 29 ns driving 500 pF 

■ TRI-STATE outputs for data bussing 

■ Built-in 15 damping resistor (DS16149/DS36149) 

■ Same pin-out as DM8096 and DM74366 
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DS55325/DS75325 memory drivers 
general description 


The DS55325 and DS75325 are monolithic mem- 
ory drivers which feature high current outputs as 
well as internal decoding of logic inputs. These cir- 
cuits are designed for use with magnetic memories. 

The circuit contains two 600 rnA sink-switch 
pairs and two 600 mA source-switch pairs. Inputs 
A and B determine source selection while the 
source strobe <S-, ) allows the selected source turn 
on. In the same manner, inputs C and D determine 
sink selection while the sink strobe (S 2 ) allows the 
selected sink turn on. 

Sink-output collectors feature an internal pull up 
resistor in parallel with a clamping diode connected 
to V CC2 . This protects the outputs from voltage 
surges associated with switching inductive loads. 

The source stage features Node R which allows 
extreme flexibility in source current selection by 
controlling the amount of base drive to each source 
transistor. This method of setting the base drive 
brings the power associated with the resistor out- 
side the package thereby allowing the circuit to 


operate at higher source currents for a given 
junction temperature. If this method of source 
current setting is not desired, then Nodes R and 
R int can be shorted externally activating an 
internal resistor connected from V CC2 to Node R. 
This provides adequate base drive for source 
currents up to 375 mA with V CC2 = 15V or 
600 mA with Vq^ 2 - 24V.- 

The DS55325 operates over the fully military 
temperature range of -55°C to +125°C, while the 
DS5325 operates from 0°C to +70°C. 

features 

■ 600 mA output capability 

■ 24V output capability 

■ Dual sink and dual source outputs 

■ Fast switching times 

■ Source base drive externally adjustable 

■ Input clamping diodes 

■ DTL/TTL compatible 


schematic and connection diagrams 


Dual-In-Line Package 



NODE 



C0UECT0HS 

STROBES . 

TOR VIEW 

Order Number DS55325J, DS75325J, 
DS75325N or DS55325W 
See Package 10, 15 or 28 


truth table 


ADDRESS INPUTS 

STROBE 

NPUTS 

OUTPUTS 

SOURCE 


SINK 

SOURCE 

SINK 

SOURCE 

SINK | 

A 

B 

c 

O 

SI 

S2 

W 

X 

Y 

Z 

L 

H 

E 

D 

■■ 

H 

ON 

OFF 

OFF 

OFF 

H 

l 

E 

H 


H 

OFF 

ON 

OFF 

OFF 

■a 

□ 

i 

H 

H 

o 

OFF 

OFF 

ON 

OFF 

n 

m 

H 

L 

H 

D 

OFF 

OFF 

OFF 

ON 

H 

D 

X 

X 

H 


GFF 

OFF 

OFF 

OFF 

LL. 

H 

H 

H ■ 

X 

H 

OFF 

OFF 

OFF 

OFF 


H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at any one time. 
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DS75322 dual TTL-to-MOS driver 


general description 

The DS75322 is a monolithic integrated dual TTL-to- 
MOS driver and interface circuit. The device has separate 
driver address inputs with common strobe. The device 
accepts standard TTL and DTL input signals and pro- 
vides high-current and high-voltage output levels suitable 
for driving MOS circuits. The DS75322 is designed for 
driving N-channel RAMs where low power dissipation is 
desirable when the driver output is in the low state. It 
may be used to drive the chip-enable clock of 4096-bit 
dynamic MOS RAM components. 

The DS75322 requires two external PNP transistors 
per package. 

The DS75322 operates from the TTL 5V supply and the 
MOS Vdd supply. With the use of an external pull-down 
resistor, the driver output of the DS75322 will be forced 
to the low state upon loss of the 5V supply. 


features 

■ Operates from standard bipolar and MOS supply 
voltages 

■ High speed switching 

■ TTL and DTL compatible inputs 

■ Separate driver address inputs with common strobe 

■ Voh ar >d Vql compatible with 4k RAMs 

■ No 12V supply current (except leakage) when output 
in low state ■ 

■ Low 5V supply supply current when output in low 
state 

V 

■ Output in high impedance state upon loss of 5V 
supply 

■ Requires 2 external PNPs per package for operation 
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interface 

DS75324 memory driver with decode inputs 
general description 

The DS75324 is a monolithic memory driver 
which features two 400 mA (source/sink) switch 
pairs along with decoding capability from four 
address lines. Inputs B and C function as mode 
selection lines (source or sink) while lines A and 
D are used for switch-pair selection (output pair 
Y/Z or W/X). 


features 

■ High voltage outputs 

■ Dual sink/source outputs 

■ Internal decoding and timing circuitry 

■ 400 mA output capability 

■ DTL/TTL compatible 

■ Input clamping diodes 



schematic and connection diagrams 



Dual-ln-Line Package 


Dual-In-Line Package 



H00BISS INPUTS TIMING INPUTS 

GND 1 and GND 2 are to be used in parallel. 

TOP VIEW 


OUTPUT OUTPUT SOURCE OUTPUT OUTPUT 

Z Y C01LEC X W 



ADDRESS INPUTS TIMING INPUTS 


TOP VIEW 


Order Number DS75324J 
See Package 10 


Order Number DS75324N 
See Package 14 
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DS75361 




Interface 


DS75361 dual TTL-to-MOS driver 


general description 


The DS75361 is a monolithic integrated dual TTL-to- 
MOS driver interface circuit. The device accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels for driving MOS circuits. 
It is used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 11 03 and 
MM5270 and MM5280 

The DS75361 operates from standard TTL 5V supplies 
and the MOS V ss supply in many applications. The 
device has been optimized for operation with V CC2 
supply voltage from 16V to 20V; however, it is designed 
for use over a much wider range of V CC2 . 


features 

■ Capable of driving high-capacitance loads 

■ Compatible with many popular MOS RAMs 

■ V CC2 supply voltage variable over wide range to 24V 

■ Diode-clamped inputs 

■ TTL and DTL compatible 

■ Operates from standard bipolar and MOS supplies 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


connection diagrams 


Dual-In-Line Package 


Dual-1 n-Line Package 


I13 1 1 2 11 io g 



Order Number DS75361N 
See Package 1 2 


Order Number DS75361J 
See Package 9 
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Interface 


DS75362 dual TTL-to-MOS driver 
general description 

The DS75362 is a dual monolithic integrated TTL-to- 
MOS driver and interface circuit that accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 


The DS75362 operates from the TTL 5V supply and the 
MOS V ss and V BB supplies in many applications. This 
device has been optimized for operation with V CC2 
supply voltage from 16V to 20V, and with nominal 
V cc3 supply voltage from 3V to 4V higher than V CC2 . 
However, it is designed so as to be usable over a much 
wider range of V cc2 and V cc3 . In some applications the 
V CC3 power supply can be eliminated by connecting the 
V CC 3 P' in to the V CC2 pin. 


features 

■ Dual positive-logic NAND TTL-to-MOS driver 

■ Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 

■ Capable of driving high-capacitance loads 

■ Compatible with many popular MOS RAMs 

■ V CC2 supply voltage variable over wide range to 24V 
maximum 

■ V cc3 supply voltage pin available 

■ V CC3 pin can be connected to V CC2 pin in some 
applications 

■ TTL and DTL compatible diode-clamped inputs 

■ Operates from standard bipolar and MOS supply 
voltages 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


schematic and connection diagrams 


Dual-ln-Line Package 




See Package 1 2 

Dual-ln-Line Package 
Y1 NC Y2 



Order Number DS75362J 
See Package 9 
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DS75364 dual MOS clock driver 


general description 

The DS75364 is a dual MOS driver and interface circuit 
that operates with either current source or voltage 
source input signals. The device accepts signals from 
TTL levels or other logic systems and provides high 
current and high voltage output levels suitable for 
driving MOS circuits. It may be used to drive address, 
control and/or timing inputs for several types of MOS 
RAMs and MOS shift registers. 

The DS75364 operates from standard MOS and bipolar 
supplies, and has been optimized for operation with V CC1 
supply voltage from 12— 20V positive with respect to 
V EE , and with nominal V CC2 supply voltage from 3— 4V 
more positive than V CC1 . However, it is designed so as to 
be useable over a much wider range of V CC1 and V CC2 . 
In some applications the V CC2 power supply can be 
eliminated by connecting the V CC2 pin to the V CC1 pin. 

Inputs of the DS75364 are referenced to the V EE ter- 
minal and contain a series current limiting resistor. The 
device will operate with either positive input current sig- 
nals or input voltage signals which are positive with res- 
pect to V EE . In many applications the V EE terminal is 
connected to the MOS V DD supply of -12V to -15V 
with the inputs to be driven from TTL levels or other 
positive voltage levels. The required negative level 


Interface 


shifting may be done with an external PNP transis- 
tor current source or by use of capacitive coupling and 

appropriate input voltage pulse characteristics. 

The DS75364 is characterized for operation over the 

0°C to +70°C temperature range. 

features 

■ Versatile interface circuit for use between TTL levels 
and level shifted high current, high voltage systems 

■ Inputs may be level shifted by use of a current source 
or capacitive coupling or driven directly by a voltage 
source 

■ Capable of driving high capacitance loads 

■ Compatible with many popular MOS RAMs and MOS 
shift registers 

■ V CC1 supply voltage variable over wide range to 22V 
maximum with respect to V EE 

■ V CC2 pull-up supply voltage pin available 

■ Operates from standard bipolar and/or MOS supply 
voltages 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


connection diagrams 


Dual-ln-Line Package 


Dual-ln-Line Package 


V C C2 vi Vcci Y2 




Order Number DS75364N 
See Package 1 2 


Order Number DS75364J 
See Package 9 
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DS75365 quad TTL-to-MOS driver 
general description 

The DS75365 is a quad monolithic integrated TTL-to- 
MOS driver and interface circuit that accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 

The DS75365 operates from the TTL 5V supply and the 
MOS V ss and V BB supplies in many applications. This 
device has been optimized for operation with V CC2 
supply voltage from 16V to 20V, and with nominal 
V C c 3 supply voltage from 3V to 4V higher than V CC2 . 
However, it is designed so as to be usable over a much 
wider range of V CC2 and V CC3 . In some applications the 
Vcc 3 power supply can be eliminated by connecting the 
V C c 3 P' n to the V CC2 pin. 


features 

■ Quad positive-logic NAND TTL-to-MOS driver 

■ Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 


■ Capable of driving high-capacitance loads 

■ Compatible with many popular MOS RAMs 

■ Interchangeable with Intel 3207 

■ Vcc 2 supply voltage variable over wide range to 24V 
maximum 

■ V CC3 supply voltage pin available 

■ V C q 3 pin can be connected to V CC2 pin in some 
applications 

■ TTL and DTL compatible diode-clamped inputs 

■ Operates from standard bipolar and MOS supply 
voltages 

■ Two common enable inputs per gate-pair 

■ High-speed switching 

■ Transient overdrive minimizes power dissipation 

■ Low standby power dissipation 


schematic and connection diagrams 


Vcci V CC 3 VcC 2 



Dual-ln-Line Package 



TOP VIEW 

Positive Logic: Y-AE1E2 

Order Number DS75365J 
or DS75365N 
See Package 10 or 15 
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United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 


It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub- 
assembly and panel components, hardware, 
production equipment and tools, test instru- 
mentation, power sources, wire and cable, and 
chemicals. 


The MASTER CATALOG is divided into four 
basic sections: 


The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers whose prod- 
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 


The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 


The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distribu- 
tors. 


First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 
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OPERATING TEMPERATURE RANGE: 

A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85° C 
C SUFFIX Oto +70° C 


nc?nn wiQm nmno nnQm 

uuuuu uuuu i uuwuc. uuvvw 

DG304 DG305 DG306 DG307 


c SERIES CMOS ANALOG SWITCHES 

LATCHPROOF MONOLITHIC CMOS SWITCH WITH DRIVER 


Description 

The DG300 through DG307 switch family features four 
switching functions using CMOS technology for low and 
nearly constant ON resistance (less than 50 £2) over the full 
analog signal range. In the ON condition the switches will 
conduct current in either direction with no offset voltage. 
With low power dissipation, (a few milliwatts for the DG300- 
303, a few hundred microwatts for the DG304-307), this 
series of switches becomes an ideal candidate for battery- 
powered or remote switching applications. The switching 
speed is among the fastest available with the low quiescent 
power dissipation. In the OFF condition, the switches will 
block voltages up to 30 V peak-to-peak. A logic input driver 
controls the ON/OFF state of the switches. (See the "Pin 
Configuration" for switch status with a logic "1" input.) 
The DG300- 303 switches areTTL and CMOS input compati- 
ble and have a logic "0" state with an input less than 0.8 V 
and a logic "1" state with an input greater than 4.0 V. The 
DG304-307 switches are CMOS input compatible and have 
a logic "0" state with an input less than 3.5 V and a logic "1" 


PIN CONFIGURATIONS 

DUAL SPST DG300 or DG304 
Metal Can Package 

V + (SUBSTRATE AND CASE) 


D i(7 



ORDER NUMBERS: 

«,0_ 

51 c 

. S2 

DG300AA OR DG300BA 

1 1 

1 1 

DG304AA OR DG304BA 

IN 1 (^-| 

L_h 

d~-£) ,N 2 



Ouat-ln-Line and Flat Package 


nc[T 


Di[7 

1 I j3 D 2 

nc[T 


Si E 

| ! L_jT)s 2 

nc[T 

1 | ^NC 

|N id 

-t>- J l -<}-M iN 2 

gnd[T 

11 V- 


TOP VIEW 


DUAL DPST DG302 or DG306 
Dual-In- Line and Flat Package 


ORDER NUMBERS: 
DG300AP OR DG300BP 
DG304AP OR DG304BP 

DG300CJ 

DG304CJ 

DG300AL OR DG3U0BL 
DG304AL OR DG304BL 


ORDER NUMBERS: 
DG302AP OR DG302BP 
DG306AP OR DG306BP 


state with an input greater than 11 V (for 15 V positive 
supply). The logic inputs are protected against overvoltage 
up to 18 V above and 36 V below the positive supply. The 
combination of low cost, low power, low resistance and fast 
speed optimizes system design. 

Features 

• Analog Switching With Low Quiescent Power Consump- 
tion 

• Impossible to Latch Up Under Any Circumstances 

• ±15 V Analog Signal Range With ±15 V Supplies 

• tqs < 50 £2 Over Full Signal Range 

• Fast Switching Speed — to n = 150 ns Typ (DG300-303) 

ton = HO ns Typ (DG304-3Q7) 

• DG300-303 TTL, DTL, CMOS Input Compatible 

• DG304-307 CMOS Input Compatible 

• All Terminals Protected Against Static Electricity 

• Logic Inputs Overvoltage Protected to 18 V Above or 
36 V Below the Positive Supply 

• Four Different Switch Functions to Give Optimum Flexi- 
bility 


SPDT DG301 or DG305 

Metal Can Package 


V + (SUBSTRATE AND CASE) 



Dual-In-Line and Flat Package 



DUAL SPDT DG303 or DG307 
Dual-In-Line and Flat Package 


ORDER NUMBERS: 
DG301AA OR DG301BA 
DG305AA OR DG305BA 


ORDER NUMBERS: 
DG301APOR DG301BP 
DG305AP OR DG305BP 

DG301CJ 

DG305CJ 

DG301AL OR DG301BL 
DG305AL OR DG305BL 


ORDER NUMBERS: 
DG303AP OR DG303BP 
DG307AP OR DG307BP 



DG302CJ 

DG306CJ 

DG302AL OR DG302BL 
DG306AL OR DG306BL 


I 3 S4 

^V- ID d 4 


DG303CJ 

DG307CJ 

DG303AL OR DG303BL 
DG307AL OR DG307BL 


SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 




Vi N to Ground . V + +18 V, V + -36 V 

Power Dissipation* 


V$ or V D . ■ • 

. . V + to V 

14 Pin Sidebraze DIP (P)** 

. . 825 mW 

V + to Ground 

. . . +36 V 

14 Pin Plastic DIP (J)*** . 

. . 470 mW 

V + to V- 

. . . +36 V 

Metal Can (A)**** 

. . 450 mW 

Current, Any Terminal (Except S or D) . 

. . . 30 mA 

Flat Package (L)***** 

. . 750 mW 

Current, S or D, Continuous 

. . . 30 mA 

* 


Pulsed 1 ms 10% Duty Cycle .... 

. . 100 mA 

* Device mounted with all leads welded or soldered to 

Operating Temperature (A Suffix) . . . 

-55 to +125°C 

PC board. 


(B Suffix) . . . 

-20 to +85° C 

** Derate 1 1 mW/°C above 75°C 


(C Suffix) . . . 

. 0 to +70°C 

***Derate 6.5 mW/°C above 25°C 


Storage Temperature (A & B Suffix) . . 

-65 to +150° C 

****Derate 6 mW/°C above 75°C 


(C Suffix) .... 

-65 to +125°C 

*****Derate 10 mW/°C above 75°C 


ELECTRICAL CHARACTERISTICS 




All DC parameters are 100% tested at 25°C 

Lots are sample tested for AC parameters and high and low temperature limits 

to assure conformance with specifications. 






Max Limits 


A/B Suffix 


125°C/ 
85° C 


Test Conditions 

V + = +15 V, V - = -15 V, Gnd = 0 V 


111 

o 

< 

ll. 

K 

Ul 



Input Current DG3(X)-303 Only | -0.001 
Input Voltage High OG300-307 


Input. Current Input Voltage Low 


*on 

T urn ON Time 

l off 

Turn OFF Time 


Turn ON Time 

l off 

Turn OFF Time 

*on ~ *off 

Break-Before-Make 

Interval 


DG300-303 

Only 


DG304-307 

Only 


DG305/307 Only 


Cg( 0 jf) Source OFF Capacitance 


^D(off) Drain OFF Capacitance 


^D(on) + ^S(on) Channel ON Capacitance 


Cim Input Capacitance 


Positive Supply Current 
Negative Supply Current DG300-303 
Positive Supply Current Only 
Negative Supply Current 


Positive Supply Current 



= -10 mA 


V D = -10V,l s = +10mA 


V s = +15 V. V D =-15 V 


V s = -15 V, Vq = +15 V 


V D = +15 V, V $ = -15 V 


V D = -15 V, V $ = +15 V 


Vp=V s =+15V 


Vp = V S = -15 V 


V IN=+5V 

M A V |n =+15V 


See Switching Time Test Circuit 


See Break-Before-Make Time Test Circuit 


V $ = 0, Note 2 



-10 


0.001 10 


-10 


0.001 10 


Negative Supply Current | DG304-307 | —0.001 | -10 
Only 


Positive Supply Current 


Negative Supply Current 


0.001 10 


- 0.001 -10 


pF V D = V s = 0. Note 2 f = 1 MHz 


V (N = 0, R l = IK n, C L = +15 pF 
V S = 1 V RMS- f = 500 kHz 


V IN ~ 4 v (One Input! (All Other Inputs = 0) 


V |N = 0.8 V (All Inputs) 


V, N = +15 V (All Inputs) 


V, N = 0 (All Inputs) 


NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

DG300 ICMA-A 

DG302 ICMB-A 

2. 

V|N = Input voltage to perform proper function, DG300-303: Vj^ - For logic "1 

" = 4 V, for logic "0" = 0.8 V 

DG301 JCMA-B 

DG303 ICMB-B 

3. 

DG 304-307: V |N - For logic "1 

"OFF" Isolation « 20 log Vg/Vg, Vg = Input to OFF switch, Vq = Output 

” = 11 V, for logic ”0” = 3.5 V 

DG304 ICMA-C 

DG305 ICMA-D 

DG306 ICMB-C 

DG307 ICMB-O 


S ) 5 i I i c □ n i x incorporated 
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INTERFACE 


SilicDnix incorporated 


OPERATING TEMPERATURE RANGE: 

A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85° C 
C SUFFIX 0 to +70° C 

LATCHPROOF MONOLITHIC 

Description 

The DG381 through DG390 switch family features four 
switching functions using CMOS technology for low and 
nearly constant ON resistance (less than 50 12) over the full 
analog signal range. In the ON condition the switches will 
conduct current in either direction with no offset voltage. 
With low power dissipation, a few milliwatts, this series of 
switches becomes an ideal candidate for battery-powered or 
remote switching applications. The switching speed is among 
the fastest available with the low quiescent power dissipa- 
tion. In the OFF condition, the switches will block voltages 
up to 30 V peak-to-peak. A logic input driver controls the 
ON/OFF state of the switches. (See the "Pin Configuration" 
for switch status with a logic "1" input.) The switches are 
TTL and CMOS input compatible and have a logic "0" state 
with an input less than 0.8 V and a logic "1" state with an 
input greater than 4.0 V. The logic inputs are protected 
against overvoltage up to 18 V above and 36 V below the 


PIN CONFIGURATIONS 

DUAL SPST DG381 

Metal Can Package 

s 2 


n*wwv« rutoni i\aoai raaaa 
UU00I UU0W UU00 / UUOiJU 




ORDER NUMBERS: 
DG381AA OR DG381BA 


SERIES CMOS ANALOG SWITCHES 

CMOS SWITCH WITH DRIVER 

positive supply. The combination of low cost, low power, 
low resistance and fast speed optimizes system design. * 

Features 

• Pin for Pin Compatible with DG181-190 Series 

• Analog Switching with Low Quiescent Power Consump- 
tion 

• Impossible to Latch Up Under Any Circumstances 

• ±15 V Analog Signal Range with ±15 V Supplies 

• rpg < 50 S2 Over Full Signal Range 

• Fast Switching Speed — t on = 150 ns Typ 

• TTL, DTL, CMOS Input Compatible 

• All Terminals Protected Against Static Electricity 

• Logic Inputs Overvoltage Protected to 18 V Above or 
36 V Below the Positive Supply 

• Four Different Switch Functions to Give Optimum Flexi- 
bility 


SPDT DG387 

Metal Can Package 

d 2 

ORDER NUMBERS: 

Si (OL_h-~ f?>NC DG387AA OR DG387BA 



(SUBSTRATE 
AND CASE) „ 



(SUBSTRATE 
AND CASE) 


Dual-ln-Line Package 



ORDER NUMBERS: 
DG381AP OR DG381BP 


Duai-in-Line Package 


d iGl — l i — 

ID d 2 



SiE — i s — H 


•nE-0-C>~‘ 

2£]nc 

v+[T 

3 v- 

nc[T 

3GND 


ORDER NUMBERS: 
DG387AP OR DG387BP 


DUAL DPST DG384 

Dual-ln-Line Package 

p iP"l— T*l s i 


PJIN, 

-1 y gv- 

__y j3gnd 


ORDER NUMBERS: 
DG384AF OR DG384BP 


DUAL SPDT DG390 

Dual-ln-Line-Package 



ORDER NUMBERS: 
DG390AP OR DG390BF 


DG390CJ 


SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 


V|fyj to Ground V 

+ +18 V, V + -36 V 

Power Dissipation* 


Vs°rV D 

. . . . V + , V" 

14 Pin Sidebraze DIP (P)** 

. . 825 mW 

V + to Ground 

. . . . +36 V 

14 Pin Plastic DIP (J)*** 

. . 470 mW 

V + to V 

. . . . +36 V 

Metal Can (A)**** 

. . 450 mW 

Current, Any Terminal (Except S or D) 

. . . . 30 mA 



Current, S or D, Continuous .... 

. . . . 30 mA 



Pulsed 1 ms 10% Duty Cycle . . . 

. . . 100 mA 



Operating Temperature (A Suffix) . 

. -55 to +125°C 

* Device mounted with all leads welded or soldered to 

(B Suffix) . 

. -20 to +85° C 

PC board. 


(C Suffix) . 

. . 0 to +70° C 

** Derate 1 1 mW/°C above 75° C 


Storage Temperature (A & B Suffix) . 

. -65 to +1 50° C 

***Derate 6.5 mW/°C above 25°C 


(C Suffix) . . . 

. -65 to +1 25° C 

****Derate 6 mW/°C above 75°C 



ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25° C. Lots are sample tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 


Characteristics 

Typ 1 2 
25° C 

Max Limits 

Unit 

Test Conditions 

V + = +15 V, V" = -15 V, Gnd = 0 V 

A/B Suffix 

C Suffix 

-55°C/ 

-20°C 

25° C 

125°C/ 
85° C 

m 

25° C 

70°C 

1 


Drain Source 

r DS(on) ON Resistance 

30 

50 


75 


■ 

HI 

n 

V D = +10 V, l s = -10 mA 

Note 2 

2 



HI 

75 



wm 

V D = -10 V, l s = +10 mA 

3 

1 Source OFF 

Leakage Current 

wm 


1 

imi 


5 

mi 

nA 

V s = +15 V, V D = -15 V 

Note 2 

4 

bd 


-1 

-100 


H 

EE3 

V S = -15V, Vp = +15V 

5 

1 Drain OFF 

Leakage Current 

H3 


1 



H 

mi 

Vp = +15 V, V s = -15 V 

6 

HO 


-1 

-100 


H 

mi 

V D = -15 V, V s = +15 V 

7 

1 Channel ON 

Leakage Current 

HO 


1 

100 


5 

mi 

Vq = Vg = +1 5 V 

Note 2 

8 

mg 


-2 



-5 

gHH 

Vp = V s = -15V 

9 

1 

N 

Input Current 

Input Voltage High 

-0.001 

-1 

-1 

-1 


-1 


mA 

V, N = +5 V 

10 

0.001 

1 

1 

1 


1 


V,N = +15 V 

11 

l|fjL Input Current Input Voltage Low 

-0.001 

-1 

-1 

-1 


-1 


V| N =0 

12 

D 

Y 

N 

A 

M 

1 

C 

t on Turn ON Time 

HI 


mi 





nS 

See Switching Time Test Circuit 

13 

t 0 ff Turn' OFF Time 

H 







14 

Break-Before-Make 

'on -t 0 ff , nterval DG387/390 only 

50 







See Break-Before-Make Time Test Circuit 

15 

Cs(off) Source OFF Capacitance 

14 







pF 

Vg = 0, Note 2 

f = 1 MHz 

16 

Cp (off ) Drain OFF Capacitance 

14 







Vp = 0, Note 2 

17 

t-Dion) + Cs(on) Channel ON Capacitance 

40 







Vp = V s = 0, Note 2 

18 

C||\j Input Capacitance 

!] 







•V,N = 0 

19 








V, N = +15V 


OFF Isolation 3 

62 







dB 

B8 

iiJ 

S 

u 

p 

p 

L 

Y 

ll Positive Supply Current 

mm 

1 

Hi 

0.5 


1 


ISQi 

V|N = 4 V (One Input) (All Other Inputs = 0) 

22 

12 Negative Supply Current 


■ 

Til 

-100 




MA 

23 

1^ Positive Supply Current 

0.001 


HI 





V|n = 0.8 V (All Inputs) 

24 

12 Negative Supply Current 

gOI 

- 1 ° 


-100 


-100 



NOTES. 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG381 ICMA-E DG384 ICMB A 

2. V, N = Input voltage to perform proper function, V, N for logic "1" = 4 V, for logic *'0" = 0.8 V DG387 ICMA B DG390 ICMB B 

A 

3. "OFF ' Isolation = 20 log Vg/VQ = Input to OFF switch, Vq = Output 


jfjs ilicanix incorporated 
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r DS(on) vs V D and 
Temperature 


r DS(on) vs V D and 
Power Supply Voltage 


lyKiwoi u^iay , * «o6, tan, Seining times, ana 

switching transients in this circuit. 
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Vq - DRAIN VOLTAGE (VOLTS) 

Device Power Dissipation 
vs Switching Frequency 

Single Logic Input 




>■1 t 10 100 IK 10K TOOK 1M 

LOGIC SWITCHING FREQUENCY (Hz) 

50% DUTY CYCLE 

! S(off) or 1 D(off) vs Temperature' 


Vq - DRAIN VOLTAGE (VOLTS) 


OFF Isolation vs Frequency 


■MMHIRii iminif] 

MSIlimSIlillHIIIi 
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f- FREQUENCY (Hz) 


*D(on) vs Temperature’ 




-=- V GEN 

l r 

v LOGIC® 


If Rqen, R|_ or C|_ is increased, there will be 
proportional increases in rise and/or fall RC 
times. Applying V GEN to D rather than S 
results in much greater spikes. 


T - TEMPERATURE (°C) 


T - TEMPERATURE (°C) 


‘The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog voltage 
and temperature, and will vary greatly from unit to unit. 

Output ON Capacitance Input Capacitance vs 

vs Drain Voltage Input Voltage 


V + = +15 V 
- V- - -15 V - 

V S“ V Q 


V + = +15 V 
— V“ = -15 V- 
Ta = 25”C 



Vq - DRAIN VOLTAGE (VOLTS) 


I J„_. I I 

- u04-uuou/ I f- 


TRANSITION (INDETERMINATE 
' DUE TO ACTIVE INPUT) I 


-(DG300-DG303)- 
(DG381 DG390) 


! 4 6 8 10 12 14 16 

V| N - INPUT VOLTAGE (VOLTS) 


DG300 THRU DG303 

i DG384 THRU DG390 
mG381 INVERTED LOGIC! 


- DG304 THRU DG307- 
I I INPUT I I 





'Note: The turn-off time is primarily limited here by the 
RC time constant (100 ns) of the load. 
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SWITCHING TIME TEST CIRCUIT 
(DG300-307 DG381-390) 


LOGIC "1" - SWITCH ON 
V|NH /■■ \ 



NEGATIVE SUPPLY VOLTAGE (VOLTS) 


DG300-303 
DG381 390 


V+ - POSITIVE SUPPLY VOLTAGE (VOLTS) 


BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301, DG303, DG305, DG307, DG384, DG390) 

LOGIC "1" - SWITCH ON f~ ~~~ V IN u I 


V INH 

DG300-303 DG381-DG390 4 V 

DG 304- 307 15 V 


SWITCH . „ V 01 

.T 0 V 



SWITCH 
OUTPUT 
f— OVqi 


-I RL2< RlI^ -L C L2 J-CL1 

300n>300n> ~T 33pF 'T 33pF 
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LD110 LD111 LD111A LD114 


OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70°C 3 1/2 DIGIT A/D CONVERTER SETS 

LD110/LD114 DIGITAL A/D PROCESSOR 
LD1 1 1/LD1 1 1 A ANALOG A/D PROCESSOR 

Description 


The PMOS LD110 synchronous digital processor combines 
the counting, storage and data multiplexing functions with 
the random logic necessary to control the quantized charge- 
balancing function of the analog processor. Seventeen static 
latches store the 3VS- digits of BCD data as well as overrange, 
underrange and polarity information. Nine push-pull output 
buffers (capable of driving one standard TTL load each) 
provide the sign, digit strobe and multiplexed BCD data out- 
puts, all of which are active high. The digit scan is an inter- 
laced format of digits 1, 3, 2 and 4. 

The monolithic LD 111 analog processor contains a bipolar 
comparator, a bipolar integrating amplifier, two MOSFET 
input unity gain amplifiers, several P-Channel enhancement 
mode analog switches and the necessary level shifting drivers 
to allow the analog and digital processors to be directly 
interfaced. A wide range of conversion rates (1/3 to 12 
samples per second) as well as two voltage ranges can be 
accommodated using externally determined RC time con- 
stants. All amplifiers are internally compensated. 

The monolithic LD1 1 1 A high performance analog processor 
contains a bipolar comparator, a bipolar integrating ampli- 
fier, a bipolar reference amplifier, two MOSFET input 
unity gain amplifiers, several P-channel enhnacement mode 
analog switches and the necessary level shifting drivers to 
allow the analog and digital processors to be directly 
interfaced. The high impedance input and reference buffer 
amplifiers eliminate source loading errors and provide the 
outstanding temperature coefficient inherent in this system. 
Break-before-make switch action insures that neither the 
analog input nor the reference voltage will be shorted to 
ground at any time. 

The PMOS LD114 digital processor combines the counting 
storage and data multiplexing functions with the random 
logic necessary to control the quantized charge-balancing 
function of the analog processor. Seventeen static latches, 
in response to external control, store the 3 1/2 Digits of 
BCD data as well as underrange and polarity information. 
Ten push-pull output buffers (capable of driving one stan- 

PIN CONFIGURATIONS 


Dual-ln-Line Package 


Dual-ln-Line Package 




dard TTL load) provide the clock frequency ^512, sign, 
digit strobe and multiplexed BCD data. Four data output 
format options allow the user to tailor the BCD output to 
his circuit requirements. 


Features 

• 0.05% Accuracy (of reading) ±1 Count (LD110/LD111) 

• 0.02% Accuracy (of reading) ±1 Count (LD110/ 
LD111A) 

• Two Voltage Ranges — 1.999 V and 199.9 mV 

• Sampling Rates up to 12 Samples/Sec. 

• FET Input for Z\ n > 1000M Li 

• Auto-Zero Minimizes Effects of Offset, Drift and Temp- 
erature 

• 10 juV Resolution (A Usable 20 mV Scale) (LD110/ 
LD111A) 

• Auto-Polarity 

• Differential Input Capability 

• External Latch Inhibit Control (LD114) 

• Multiplexed Parallel BCD or Serial BCD Output (LD1 14) 

• Active High or Active Low Logic Outputs (LD114) 

• Overrange and Underrange Signals Available for Auto- 
Ranging Capability 

• -r512 Output Available for Phase Locked Loop Clock 
(LD114) 

• TTL Compatible Outputs 

• LD111A Directly Replaces LD1 11 

• Typical T.C. of 5 ppm/°C (LD111A) 


Applications 

• DVM/DPM 

• Micro Processor Interface 

• Controllers 

• Digital Weighing Systems 


Dual-ln-Line Package 


• Digital Thermometers 

• Instrumentation 

• Sampling A/D Converter 

Dual-ln-Line Package 




ORDER NUMBER: LD110CJ 


ORDER NUMBER: LD111CJ 


ORDER NUMBER: LD111ACJ 


ORDER NUMBER: LD114CR 
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OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to 70° C 


nr <44 

UT4II 


4 DIGIT LCD DECODER DRIVER 


MONOLITHIC CMOS FOUR DIGIT DECODER DRIVER 


Description 

The DF411 Four Digit LCD Decoder Driver is a CMOS 
Monolithic multiplexed BCD to LCD Decoder Driver. 
One DF411 contains all of the circuitry needed to decode 
up to 4 digits of multiplexed BCD information and derive 
the AC signals needed to drive a 4 digit LCD display. 

An on board oscillator, its frequency being controlled by an 
external capacitor, develops a backplane (BP) signal which 
is a square wave swinging between ground (V$s) and the 
positive supply (Vqd)- Segment drivers supply square 
waves of the same frequency as the backplane but either in 
phase for an OFF segment or out of phase for an ON 
segment. In this manner of LCD digit driving the net DC 
voltage applied between segment and backplane is zero, 
a necessary requirement for long display life. Digital input 
levels are defined as input voltages > 5V being a logic " 1 " 
and input voltages < 0.8V being a logic "0" with Vqd = 
6V. 

BCD input data is decoded into 7 segment form using an 
rt ' n board ROM. The 7 segment data is then latched into 


the appropriate static latches via the digit strobe inputs 
and control logic. 

The pinout of the DF411 allows easy PC board interfaces 
to Dual In-Line LCDs as well as edge connecting types of 
displays. 

Features 

• Decodes MUX BCD to LCD 7 Segments 

• 4 Digit Drive Capability 

• Low Power Consumption 

• TTL (Open Collector), DTL, CMOS Input Compatible 

• Easy LCD/Driver Interfacing 

• Internal Oscillator 

• AC LCD Drive Signals 

• Drives Large LCD Displays Easily 

• Can be Clocked Using an External Oscillator 

• Reset Capability Allows Easy Ganging of Devices to 
Drive More than 4 Digits 
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LD130 LD131 


OPERATING TEMPERATURE RANGE: 
B SUFFIX —20 to +85° C 
C SUFFIX 0 to +70° C 


Description 

The LD1 30 combines both the analog and digital subsystems 
of a 3 digit A/D system in a single monolithic CMOS I.C. 
The "Quantized Feedback" conversion scheme, introduced 
by Siliconix, provides the LD130 with an Auto-zero, Auto- 
polarity A/D system requiring only a single reference volt- 
age. External parts are minimized by the on-chip resistors 
and buffer amplifiers. These high impedance input and 
reference buffer amplifiers eliminate source loading errors 
providing the outstanding temperature coefficient and ratio 
operation inherent in this system. Break-before-make switch 
action insures that neither the analog input nor the refer- 
ence voltage will be shorted to ground at any time. 

The LD130 3 digit A/D is made functionally complete by 
the following additions: 

1. (0.10juF) between AZ and 2 pins 

2. C||\jy (0.033 juF) between I NT and 2 pins 

3. Cq 5 q (0.001 (iF) between OSC and Digital Ground 

4. V REF s 2.000 V 

5. ±5 V supplies (@ 3 mA) 

The LD131 is functionally equivalent to the 3digitLD130 
A/D converter with the exception of not having overrange 
blinking when the count exceeds 999. 

FUNCTIONAL DIAGRAM 


ANGE: LD130 ±3 DIGIT A/D CONVERTER 

LD131 ±3 1/3 DIGIT A/D CONVERTER 

MONOLITHIC CMOS CONVERTERS 
Features 


Low Cost 

Accuracy of 0.1% (of reading) ±1 Count 

Auto- Zero 

Auto-Polarity 

Low Power Consumption (25 mW Typical) 

1 mV Resolution (1.000 V Full Scale LD130) 

1 mV Resolution (1.500 V Full Scale LD131) 

Minimum of External Components (3 Capacitors, 1 
Reference) 

Buffered Analog Input (Z|ty > 1000M £2) 

Buffered Reference Input (Zjn > 1000M £2) 

Internal Clock Oscillator 

Overrange and Underrange Signals Provided for Auto- 
ranging 

Multiplexed BCD with Inter-Digit Blanking 
TTL Compatible Outputs (1 Load) 

Sampling Rates from 1 to 60 samples/second 


Applications 

• DVM/DPM 

• Digital Thermometers 

• Digital Environment Meters (Noise, Light, pH) 

• Digital Scales 

• Instrumentation 

• Controllers 

• juP Interface to Analog World 



Connection Diagram 
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LD120 LD121 


OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to +70° C 


4>/ 2 DISIT A/D CONVERTER 


LD120 ANALOG A/D PROCESSOR/LD121 DIGITAL A/D PROCESSOR 


Description 

The LD120/LD121 4Y2 digit A/D system uses Siliconix's 
proprietary "Quantized Feedback" (patent pending) 
conversion technique. Intrinsic features of this sytem are 
Auto-Polarity, Auto-Zero and ratiometric operation. No 
critical components are required except for a stable 
voltage reference. The technique offers superior linearity, 
normal mode rejection, and stability due to the simultan- 
eous integration of the unknown input and the reference 
voltages. Unlike other conversion techniques, the integrator 
output voltage never represents more than 30 counts, 
thus critical, high resolution performance is not required 
of either the integrator or comparator. 

The LD120 analog processor is fabricated with a unique 
combined PMOS, bipolar process. It contains all the 
necessary amplifiers, MOSFET switches, and switch driver 
circuits for the system. The reference voltage input is 
fully buffered on the LD120 to eliminate the reference 
switch resistance as a source of error. All the amplifiers 
are internally compensated. The LD120 directly interfaces 
the LD121 digital processor with no additional active 
components required. (Continued on page 3) 

Applications 

• DVM/DPM's up to 4Y2 Digits 

• A/D Converters 

• Controllers 

• Digital Weighing Systems 


• Digital Process Control 

• Digital Thermometers 

• Scientific Instrumentation 

Features 

• Proven Siliconix "Quantized Feedback" A/D Technique 

• 0.005% Accuracy ±1 Count, 2 Volt Range 

• 0.01% Accuracy ±1 Count, 200.00 mV Range 

• 0.5 Count Stability on 2.0000 V Range, 1.0 Count 
Stability 200.00 mV Range 

• Linear to 28,500 Counts 

• 1 to 5 Samples/Second 

• MOSFET Input for Z||\| > 1000M £2 

• Auto-Zero Cycle 

• Intrinsic Auto-Polarity Operation 

• Monolithic Design 

LD120 Bipolar/PMOS Linear Process 
LD121 Depletion Load PMOS/ LSI Process 

• Multiplexed TTL Compatible BCD Outputs 

• Space Saving 300 Mil DIP Packages 

• 25% Interdigit Blanking for Ghost-Free LED or Gas 
Discharge Display Interface 

• Autoranging Control Outputs 

• Convert-on-Command Input Permits Processor Con- 
trolled Operation 

• Blinking Display Overrange Indication at 20,000 Counts 
(Electrically Selectable) 

• Underrange Output Indicates Underrange at 1800 
Counts 
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Siliconix 


applications 

1. The recommended supply voltages are: 

V+= 12 V ±10% 

V DD ,V-=-12V±10% 

V$S = 5 V ±10% 

Vref = 2 Vto 10 V 

2. The reading is essentially the proportionality of V|N 
compared to Vref as shown in the gain equation: 


VREADOUT = (V|N - VhI-qGND). — 

R2 


Rl 65,536 


vref 


Rl is independent of the U/D switch resistance due to 
the incorporation of the U/D buffer amplifier in the 
LD120. Gain can be calibrated either by varying Vref 
or trimming the resistance of Ri to obtain the correct 
full scale reading. 

3. The output of the integrator should always be more 
positive than —9 V (for Vqd = —12 V) to obtain speci- 
fied accuracy: 


Vq (min) > — 9 V 

vref R 3 


Vq (min) 


15 


2Ri 


f OSC C INT l 2Ri 


Vref V|N (max) 


R2 


Large integrator swing provides the best performance. 
V|NT (P-P) = 6 to 8 volts is recommended. 


Vint (p-p) 


30 


fQSC ClNT 


Vref Vin (max) 
+ 


2R 1 


«2 


4. Although any oscillator frequency from 50 kHz to 
250 kHz can be used, frequencies that provide integer 
number of line frequency cycles per measure period 
provide maximum line noise rejection. These frequencies 
are: 


32,768 F|_|NE 


T OSC 


, n = 8, 9, 10 40 


5. The sampling rate = f()SC/49,152 cycles/sample. 

6. After a start conversion pulse, data is valid 32,850 
clock pulses later and remains valid until at least 32,768 
clock pulses after the next start pulse. During contin- 
uous cycle operation, data is assured valid when M/Z 
is high or 100 clock cycles after the one/zero transition 
of M/Z. 


7. Any capacitive coupling between U/D and Comp, is 
detrimental to proper algorithm operation. PC board 
layouts should not allow these traces to be adjacent. 


8. All power supplies should be capacitively bypassed to 
ground for maximum count stability. 

9. C|NT and CsTRG should be selected for low leakage. 
Silvered mica is recommended for CfNT and mylar for 
C$trg- Polypropylene capacitors also work well for 
both CgTRG and c l NT- 

10. For a given leakage into CgjpQ of Isjrq: 

At I A 7 

AVstrg = c^ 

where At = a measure interval = ~ 

3 f SAMPLE 

AV$trg w 'H inject a Al integrator of AVgjRQ/R 3 
Now a Al integrator would have been equivalent to a 

AV| N /R2 

1 R 2 2 

So the equivalent input drift is AV||\j = ^ 

*STRG 

F SAMPLE c STRG 

the Vz factor is provided by integrator action. 

Example: We wish to see 1 count (0.1 mV of AV|^ on 
the 2 V range) of drift for the circuit of Figure 6 with 
*STRG = !00 pA @ 70° C. What CgjRG is needed? 


Answer: 


R 2 1 


STRG 


C STRG R 3 3 F SAMPle • AV| N 


100K n 1 


10 


10 


62K SI X 3 X 3 Hz x 1(H V 
= 0.18 juF Minimum 



25 35 45 55 65 75 8 

TEMPERATURE (°C) 

Typical Leakage Over Temperature 
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S75V03 


high speed, power 
peripheral drivers 
(2.0 A, 60 V) 

designed for . . . 


■ Laser Diode Pulsing benefits 


■ High Speed Line Drivers 

■ CMOS to High Current Interfacing 

■ TTL to High Current Interfacing 

■ Switching Reactive Loads 


• Directly Interfaces to CMOS, TTL, 
DTL, and MOS Logic Families Low 
Input Current, Typically <1 nA 

• Fan Out from CMOS Greater than 100 

• Output will Sink 2 Amps 

• Open Drain Output 

• Output will Withstand 90 V 

• No Power Supply Required 

• Easily Paralleled for Greater than 2 
Amp Currents 

• Very Short Propagation Delay t Q n 
Typically less than 4 ns 


ABSOLUTE MAXIMUM RATINGS 

TO- 202 


Output Voltage 

Continuous Output Current 

Peak Output Current 

Voltage at Input 

Power Dissipation at 25°C Case Temperature 

Linear Derating Factor 

Storage Temperature 

Operating Temperature 

Lead Temperature 

(1/16" from case for 10 seconds) 


60V 

2.0 A 

3.0 A 

35 V 

12.5 W 

. . . 100 mW/°C 
-55° C to 150°C 
-55° C to 150°C 



V 
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ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 



V|N 

Logical "1" Input Voltage 


(Note 2) 

V|N 

Logical “0" Input Voltage 


(Note 2) 


IH Logical "1" Input Current 


l|L Logical "0" Input Current 
(Note 2) 


Von Output Breakdown Voltage 


Specifications For Use With CMOS 


Min 

Typ 

4.0 

2.0 

5.0 

3.5 

10.0 

6.5 


1.2 

0.8 

0.8 



10 


11 


12 


13 

Propagation Delay to tpdO 

14 

Logical "0" Output (Notes 2, 3) 

15 

Propagation Delay to tpdl 

16 

Logical "1" Output (Notes 2, 3) 

Specifications For Use With TTL 

17 

Vql Output ON Voltage 

18 

(Note 1) 


tpdO Propagation Delay to 

19 

Logical "0" Output 


(Notes 2, 3) 


tpdl Propagation Delay to 

20 

Logical "1" Output 


(Notes 2, 3) 


Test Conditions 


0 = 100 mA, VquT = 25 V 


= 300 mA, VquT = 25 V 


o = 1.0 mA, V OUT = 25V 


o = 0.1 mA, Vqut = 25 V 


V| N = 10 V, V 


V|N = ov, Vqut = 25 V 


l Q = 10 mA, V| N = 0 


l 0 = 100 mA, V| N = 5 V 


l Q = 300 mA, V| N = 5 V 


l 0 = 1.0 Amp, V )N = 10 V 


o = 0.3 Amp, V| N =0-15V 


0 = 1.0 Amp, V, N =0-10V 


= 0.3 Amp, V|n = 5—0 V 


= 10-0 V 


V 

l 0 = 100 mA, V| N = 5 V 

l 0 = 300 mA, V, n = 5 V 

ns 

V+ = 10 V, R L = 30 SZ, 
l 0 = 0.3 Amp 

V+ = 10 V, R l = 30 n, 
l 0 = 0.3 Amp 


NOTES: 

1. Pulse Test — 80 tis pulse, 1% duty cycle. 

2. Sample Test 3. See switching time test circuit. 


Switching Time Test Circuit 


S 0UT 1 

/ ■ 20 dB 50. ft 

^nd attenuator 


TO SAMPLING SCOPE 
50 ft INPUT 


Li I ^ 
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Master Selection Guide 
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The Master Selection Guide provides sufficient informa- 
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers’ names. It 
enables you to find the products which are most appro- 
priate to fulfill your major requirements and then pro- 
vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list- 
ings lead to the page and the line on that page where 
each device appears. 

In the Linear section over 1000 operational amplifiers are 
covered. Since there are so many devices, the opera- 
tional amplifier entries have been given special con- 
sideration. Separate lists are provided for those which 
have High Speed, High Voltage capability, Wide Band- 
width, etc. Under General Purpose, four amplifier types 
are listed; these are the ones that the high volume manu- 
facturers indicate are the most widely used; however, 
|^»-quad amplifiers should also be considered when appro- 
pM priate. If you have located an op amp in a specialized 
■H category, you can review its characteristics by finding it 
H in the Part Number or product Indexes and looking it up 
H in the Operational Amplifier Characteristics and in the 
Data Sections. 

Following the special lists, the “Operational Amplifier- 
Characteristics’’ listings, categorize’ amplifiers by input 
parameters. They are arranged in order of increasing 
offset voltage, bias current, offset current and then 
voltage drift. The other parameters listed do not affect 
the sequence in which the devices are presented. The 
column labeled “Comp” indicates the number of exter- 
nal components normally used for compensation; for 
example, “0” means no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, 
and TV circuits as well as some digital devices (watches, 
calculators, etc.) are covered by model number in the 
Consumer Circuit Section. Linear devices and unusual 
circuits which do not fit elsewhere are listed under the 
heading “Other Linear Devices.” 


CC 

< 

111 
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Category 

Page 

Amplifiers, Special Purpose 

545 

Arrays 


Transistor 

547 

Special 

548 

Comparators 

549 

Consumer Circuits 

554 

Followers 

563 

Operational Amplifiers 


General Purpose 

564 

High Output Current 

564 

High Speed 

565 

High Voltage 

565 

Low Bias Current 

566 

Low Drift 

566 

Low Power 

566 

Programmable 

567 

Single Supply 

567 

Wide Band 

568 

Characteristics 

569 

Phase Locked Loop Circuits 

596 

Telecommunication Circuits 

598 

Timers 

600 

Voltage Regulators 


Fixed 

601 

Adjustable 

609 

Switching 

611 

Other Linear Devices 

612 

Detailed Product Information 


provided by: 


Fairchild Semiconductor 

617 

Harris Semiconductor 

656 

National Semiconductor 

764 

Precision Monolithics, Inc. 

837 

Raytheon Semiconductor 

967 

Siliconix. 

977 

Texas Instruments 

985 

The manufacturers listed above are 


viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. 
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LINEAR-Amplifiers, Special Purpose 


Function Device 

Source 

Special Purpose 

AC Amplifier, Dual with automatic gain control, for 

tape recorders 


M5130 

Mitsubishi 

1 AC Amplifier, Quad, Single Supply 

CA3048 

tRCA 

CA3052 

RCA 

1 AGC/Squelch Amplifier (Gain Controlled Amplifier) 1 

LM170 

t National 

LM270 

National 

LM370 

National 

1 AGC Generator, for SSB receivers 

SL621C 

Plessey 

SL1621C 

Plessey 

1 AGC Generator (voice operated gain adjusting device) 

SL620C 

Plessey 

SL622C 

Plessey 

SL1620C 

Plessey 

SL1622C 

Plessey 

Amplifier, CATV. See Linear Consumer Circuits, TV 

Amplifier, Audio with three NPN transistors 

| LM389 

National 

I Amplifier, triple for active filters (See also Linear Other 

Devices, Active Filters) 


TAA960 

Signetics 

I Current Amplifier (unity gain, 100 ma output) 

SH0002C 

Fairchild 

LH0002 

t National 

LH0002C 

National 

9910 

tOEl 

1 Current Amplifier (unity gain, 200 ma output) 

3553 

t Burr-Brown 

9963 

tOEl 

1 Current Amplifier (unity gain, 300 ma output) 

MCI 438 

Motorola 

MCI 538 

t Motorola 

1 Current Amplifier (unity gain, 500 ma output) 

823 

Beckman 

9911 

tOEl 

1 Current Amplifier (unity gain, 600 ma output) 

HA-2630 

t Harris (696) 

HA-2635 

Harris (696) 

Current Amplifiers, See also Linear Followers 

Differential Input/Differential Output Amplifier 

(bandwidth less than 2 MHz) 


HA730C 

Fairchild 

jiA730M 

t Fairchild 

MCI 590 

t Motorola 

CA3000 

tRCA 

CA3007 

fRCA 

NE515 

Signetics 

SE515 

t Signetics 

1 Differential Input/Single Output DC Amplifier with 

switched inputs for a gain of ± 


MN2120 

Micro Net 

MN2120H 

Micro Net 

1 Differential/Cascode Amplifier (dc to r.f.) 

MC3330 

Motorola 

LM3028 

t National 

LM3053 

t National 

CA3028 

tRCA 

CA3028A 

tRCA 

CA3028B 

tRCA 

TA7045 

Toshiba 


Special Purpose (Cont’d) 


Special Purpose (Cont’d) 




Followers. See Linear Followers 

Front End Amplifier, for ultrasonic or infrared remote 

control systems 

TDA4180 

Telefunken 

Gated Linear Amplifier (operational amplifier) 

ZN424 

Ferranti 

Hearing Aid Amplifiers. See Linear Consumer Circuits 

Instrumentation, (Differential Input, Independent Gain 

Adjustment) 

AD520J 

AD 

AD520K 

AD 

AD520S 

tAD 

AD521J 

AD 

AD521K 

AD 

AD521S 

tAD 

AD522A 

AD 

AD522B 

AD 

AD522C 

AD 

AD522S 

tAD 

3660J 

Burr-Brown 

3660K 

Burr-Brown 

3660S 

t Burr-Brown 

3626A 

Burr-Brown 

3626B 

Burr-Brown 

3626C 

Burr-Brown 

3662 

Burr-Brown 

HC3020 

HyComp 

MN2000 

Micro Net 

MN2200 

Micro Net 

LH0036 

t National 

LHQ036C 

National 

LH0037 

t National 

LH0037C 

National 

Instrumentation, (Differential FET Input, Independent 

Gain Adjustment) 

3670J 

Burr-Brown 

3670K 

Burr-Brown 

3670S 

t Burr-Brown 

AM-435-1 C 

Datel 

AM-435- 1M 

t Datel 

LF152 

t National 

LF252 

National 

LF352 

National 

Instrumentation, (unity gain) 

3627 

Burr-Brown 

Instrumentation, with low pass filter 

MN2200 

Micro Net 

Isolation Amplifier, Optically Coupled 

3650 

Burr-Brown 

3652 

Burr-Brown 

Linear Antilog Amplifier, Dual (Differential input, 

separate control input) 

SSM2000 

SSM 

SSM2020 

SSM 

Log/Antilog Amplifier, (Antilog) 

8049C 

Intersil 

2910 

tOEl 

Log/Antilog Amplifier, (Log) 

4127 

Burr-Brown 

8048C 

Intersil 

2910 

tOEl 

TL441C 

Tl 

TL441M 

t Tl 


t Military Temperature Range (-55° to 125"C) 


Microphone/ Headphone Amplifier 

SL630C P 

(Continued) 


* Typical Values 


Microphone/Headphone Amplifier (Cont'd.) 

SL1630 Plessey 

TA1066 Toshiba 

Microphone Amplifier (for microphones in telephones) 

TBA836 

Siemens 

TAA970 

Signetics 

TCA980 

Signetics 

Mixer (to 200 MHz) 


S042 

Siemens 

1 MOS Amplifier, MOS and NPN transistors, 3 terminal 

TAA320 

Signetics 

TAA320A 

Signetics 

1 Operational Amplifier, Dual with Dual Voltage 

Comparator 


MC3405 

Motorola 

MC3505 

t Motorola 

1 Operational Transconductance Amplifier 

CA3060 

RCA 

CA3060 

tRCA 

CA3060A 

tRCA 

CA3060B 

tRCA 

CA3080 

RCA 

CA3080A 

tRCA 

1 Power Amplifier, Motor and Actuator Driver, to 24V, 3a 

IH8510C 

Intersil 

IH8510M 

t Intersil 

IH8520C 

Intersil 

IH8520M 

t Intersil 

IH8553C 

Intersil 

IH8553M 

t Intersil 

Power Amplifier/Switch (equivalent to an operational 

amplifier with uncommitted Darlington power output 

transistor), Programmable Gain 


CA3094 

tRCA 

CA3094A 

tRCA 

CA3094B 

tRCA 

1 Preamplifier, JFET (Impedance Converter) 

T10Q 

Siiiconix 

T300 ' 

Siconix 

1 Preamplifier JFET (to precede operational amplifiers 

and comparators) 


HA-2000 

t Harris 

HA-2005 

Harris 

1 Preamplifier, Low Noise. (60db gain, 15MHz 

bandwidth) 


ZN459C 

Ferranti 

ZN459T 

Ferranti 

1 Preamplifier, Precision (to precede operational 

amplifiers) 


LM121 

t National 

LM221 

National 

LM321 

National 

LM121A 

t National 

LM221A 

National 

LM321A 

National 

1 Preamplifier, Temperature Controlled 

fiA727C 

Fairchild 

/iA727M 

t Fairchild 

1 Preamplifier, with ALC transistor, for tape recorders 

| LA3201 

Sanyo 

1 Preamplifier with automatic level control, for tape 

recorders 


TDA1054 

SGS 

TDA1002 

Signetics 

(Continued) 
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IC MASTER 

LINEAR-Amplifiers, Special Purpose (Cont’d) 


Special Purpose (Cont’d) 

Preamplifier with automatic level control, for tape 
recorders (Cont’d.) 

TA7055 Toshiba 

Programmable Channel Op Amp (one of 4 input 
stages can be connected to single output) 


Special Purpose (Cont’d) 


HA-2400 

t Harris 

(668) 

HA-2404 

Harris 

(668) 

HA-2405 

Harris 

(668) 


Read Amplifier/Preamplifier (for magnetic tape 

memory systems) 


MC3467 

Motorola 

MC3468 

Motorola 

. R.F. Amplifier, Gated 


MCI 445 

Motorola 

MCI 545 

! 

t Motorola 

Signal Sources Switch, (Buffer Amplifiers with input 

switches) 


TDA1028 

Signetics 

TDA1029 

Signetics 

Single ended Input/Output Amplifier, Triple 

1 CA3035 

RCA 

Two Wire Transmitter (Sends current signal over same 

two lines from which it is powered) 


LH0045 

t National 

LH0045C 

National 

Video, IF and RF Amplifiers 


592C 

AMD 

592M 

tAMD 

733 

fAMD 

733C 

AMD 

HFS-23 

DDC 

HVA-23 

DDC 

ftA703C 

Fairchild 

pA703M 

t Fairchild 

pA733C 

Fairchild 

pA733M 

f Fairchild 

^A753 

Fairchild 

TBA970 

Fairchild 

733C 

Intersil 

733M 

t Intersil 

753 

Intersil 

MCI 350 

Motorola 

MCI 410 

Motorola 

MCI 510 

t Motorola 

MCI 550 

t Motorola 

MCI 552 

t Motorola 

MCI 553 

t Motorola 

MCI 590 

t Motorola 

MCI 733 

t Motorola 

MC1733C 

Motorola 

NE592 

Motorola 

SE592 

t Motorola 

LM171 

t National 

LM271 

National 

LM371 

National 

LM703 

f National 

i U7nnr 


LM733 

t National 

LM733L 

National 

LM3011 

National 

AN606 

Panasonic 

AN607 

Panasonic 

AN608 

Panasonic 

SL541 

Plessey 

SL550 

Plessey 

SL560 

Plessey 

SL610C 

Plessey 

(Continued) 



Video, IF and RF Amplifiers (Cont’d.) 

SL611C 

Plessey 

SL612C 

Plessey 

I SL1205 

Plessey 

SL1550 

Plessey 

SL1610C 

Plessey 

SL1611C 

Plessey 

SL1612C 

Plessey 

SL1030 

t Plessey 

RC733 

Raytheon 

RM733 

t Raytheon 

CA3001 

tRCA 

CA3002 

tRCA 

CA3004 

tRCA 

CA3005 

tRCA 

CA3006 

tRCA 

CA3011 

tRCA 

CA3012 

tRCA 

CA3020 

tRCA 

CA3020A 

RCA 

CA3021 

tRCA 

CA3022 

tRCA 

CA3023 

tRCA 

TAA721 

Siemens 

TAA722 

Siemens 

TBA400 

Siemens 

NE592 

Signetics 

SE592 

t Signetics 

TAA263 

Signetics 

TBA1440 

Signetics 

TDA2541 

Signetics 

jiA733 

t Signetics 

pA733C 

Signetics 

SG1401 

tSifconG 

SG2401 

Silicon G 

SG3001 

t Silicon G 

SG3401 

Silicon G 

TDA440 

Telefunken 

pA733C 

Tl 

pA733M 

t Tl 

TA7027 

Toshiba 

TA7060 

Toshiba 

TA7061 

Toshiba 

TA7081 

Toshiba 

TA7084 

Toshiba 

CA2800 

TRW 

CA2810 

TRW 

CA2820 

TRW 

CA2830 

TRW 

CA2840 

TRW 

CA2870 

TRW 

CA2875 

TRW 

Gain Controlled IF Amplifier 


pA757 

Fairchild 

SL550 

Plessey 

Limiting Amplifier/Detector (IF or RF) 

SL613C 

Plessey 

SL1613C 

Plessey 

Voltage Controlled Amplifier 


| SSM2000 

SSM 

SSM2020 

SSM 

! Wideband Amplifier with low level video detection (7 to 

200 MHz for log IF amplifiers) 


SL521 

Plessey 

SL571 

Plessey 

SL525 

t Plessey 

SL613C 

Plessey 

SL1521 

t Plessey 

(Continued) 



Special Purpose (Cont’d) 

Wideband Amplifier with low level video detection (7 to 
200 MHz for log IF amplifiers) (Cont’d.) 

SL1522 Plessey 

SL1523 Plessey 

Wideband Amplifier, Logarithmic limiting (4 to 85 MHz) 140 
SL530C Plessey 

Wideband Amplifier, Triple 

CA3035 +RCA 


t Military Temperature Range (-55' to 125“C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Arrays 


Function Device 

Source 


Transistor Arrays 

Dual Transistors, Monolithic NPN Tightly Matched 


AD810 

tAD 


AD811 

tAD 


AD812 

tAD 


AD813 

tAD 


AD814 

tAD 


AD815 

tAD 


AD816 

tAD 


MPS301 

Micro Power 


MPS302 

Micro Power 


MPS303 

Micro Power 


MPS310 

Micro Power 


MPS311 

Micro Power 


MPS312 

Micro Power 


LM114 

t National 


LM114A 

t National 


LM115 

t National 


LM115A 

t National 


LM3018 

t National 


LM194 

t National 


LM394 

National 


LM3018A 

t National 


SL301 

Plessey 


SL360 

Plessey 


SL362 

Plessey 


MAT-01 

tPMI 

(887) 

MAT-01 A 

t PMI 

(887) 

MAT-01 F 

tPMI 

(887) 

MAT-01 G 

t PM! 

(887) 

Dual Transistors, Monolithic PNP, Tightly Matched 


AD820 

tAD 


AD821 

tAD 


AD822 

tAD 


MPS350 

Micro Power 


MPS351 

Micro Power 


MPS352 

Micro Power 


Dual Transistors, Monolithic NPN, Logarithmic 


Conformance 



AD818 

tAD 


MPS318 

Micro Power 


MAT-01 

tPMI 

(887) 

MAT-01A 

tPMI 

(887) 

MAT-01 F 

tPMI 

(887) 

MAT-01 G 

tPMI 

(887) 

1 Dual Transistors, Monolithic PNP, Logarithmic 


Conformance 



MPS358 

Micro Power 


Dual Transistors, NPN, Matched plus a third transistor j 

SL303 

Plessey 


Dual Matched Transistor Pairs, NPN 



SL354 

Plessey 


1 Darlington Pair and two Matched NPN Transistors 


|iA3018M 

t Fairchild 


(iA3018AM 

t Fairchild 


LM3018 

t National 


LM3018A 

t National 


LM3118 

t National 


LM3118A 

t National 


SFC2018 

tNPC 


SL3018 

t Plessey 


SL3018A 

t Plessey 


SL3118 

t Plessey 


SL3118A 

t Plessey 


CA3018 

tRCA 


CA3018A 

tRCA 


CA3118 

tRCA 


CA3118A 

tRCA 


SG3818 

Silicon G 


(Continued) 




Function Device 

Source 

Line 

Transistor Arrays (Cont’d) 


Darlington Pair and two Matched NPN Transistors 


(Cont’d.) 



SG3818A 

Silicon G 

70 

TA7047 

Toshiba 


Dual Darlington (NPN) 



jiA3036M 

t Fairchild 


SFC2036 

tNPC 


SL305 

Plessey 


CA3036 

tRCA 


1 Dual Darlington (NPN PNP Quasi Complementary) 


TDA1410 

SGS 


TDA1420 

SGS 


Dual Darlington Switch 


80 

ULN-2061M 

Sprague 


Quad Darlington Switch 



ULN-2064B 

Sprague 


ULN-2074B 

Sprague 


ULN-2841 

Sprague 


ULN-2842 

Sprague 


ULN-2843 

Sprague 


ULN-2844 

Sprague 


ULN-2845 

Sprague 


ULN-2846 

Sprague 

90 

1 Four High Current NPN Transistors (Core Driver) 


FQ3724 

Fairchild 


FQ3725 

Fairchild 


MHQ4001A 

Motorola 


MHQ4002A 

Motorola 


MHQ4013 

Motorola 


MHQ4014 

Motorola 


MPQ3303 

Motorola 


MPQ3725 

Motorola 


MPQ3725A 

Motorola 

100 

MPQ4003 

Motorola 


MPQ4004 

Motorola 


DH3725C 

National 


DH6376C 

National 


AN807 

Panasonic 


CA3138 

tRCA 


C A3 138 A 

tRCA 


CA3724 

tRCA 


CA3725 

tRCA 


TPQ3724 

Sprague 

110 

TPQ3725 

Sprague 


TPQ3725A 

Sprague 


I Four High Current PNP Transistors (Core Driver) 


FQ3467 

Fairchild 


FQ3468 

Fairchild 


MHQ3467 

Motorola 


DH3467C 

National 


1 Differential Pair and Three NPN Transistors 


(1A3045M 

t Fairchild 


fiA3046C 

Fairchild 

120 

jiA3086C 

Fairchild 


MC3346 

t Motorola 


MC3386 

t Motorola 


LM3045 

t National 


LM3046 

National 


LM3086 

National 


LM3145 

t National 


LM3145A 

t National 


LM3146 

National 


LM3146A 

National 

130 

SFC2046 

tNPC 


AN903 

Panasonic 


AN905 

Panasonic 


SL3045 

t Plessey 


(Continued) 




Transistor Arrays (Cont’d) 


Differential Pair and Three NPN Transistors (Cont’d.) 

SL3046 

Plessey 

SL3086 

Plessey 

SL3145 

t Plessey 

SL3146 

Plessey 

CA3045 

tRCA 

CA3046 

tRCA 

CA3086 

tRCA 

CA3146 

RCA 

CA3146A 

RCA 

LI 59 

SGS 

TBA331 

SGS 

TCA671 

Siemens 

TCA871 

Siemens 

SG3045 

Silicon G 

SG3046 

Silicon G 

SG3146 

Silicon G 

SG3821 

Silicon G 

SG3886 

SSiconG 

ULS-2045A 

t Sprague 

ULN-2Q46A 

Sprague 

ULN-2086A 

Sprague 

1 Three NPN and two PNP Transistors j 

CA3096 

tRCA 

CA3096A 

tRCA 

Five High Current NPN Transistors 


SL3083 

t Plessey 

SL3183 

t Plessey 

CA3083 

tRCA 

CA3183 

tRCA 

CA3t83A 

tRCA 

CA3083 

tSignetics 

CA3183 

t Signetics 

CA3183A 

t Signetics 

TDA3083 

Signetics 

SG3083 

t Silicon G 

SG3183 

t Silicon G 

SG3183A 

t Silicon G 

ULN-2083 

Sprague 

ULS-2083 

t Sprague 

I Five High Frequency NPN Transistors, (f>GHz) 1 

SL3127 

Plessey 

CA3127 

RCA 

1 Dual Darlington (NPN) and two NPN Transistors 1 

j SG3823 

Silicon G j 

1 Dual Differential Amplifiers (NPN) with diode 1 

j M5109 

Mitsubishi j 

I Dual Differential Amplifiers (NPN), to 120 MHz 1 

pA3026 

t Fairchild 

(U.A3054 

Fairchild 

LM3026 

t National 

LM3054 

National 

AN904 

Panasonic 

CA3026 

tRCA 

CA3054 

RCA 

SG3822 

Silicon G 

ULN-2054A 

Sprague 

1 Dual Differential Amplifiers (NPN), biasing, to above 1 

100 MHz 


NE510 

Signetics 

NE511 

Signetics 

SE510 

tSignetics 

SE511 

t Signetics 

1 Dual Differential Amplifiers (NPN), to 500 MHz 

CA3049 

tRCA 

CA3102 

tRCA 


OC 

< 

U1 

z 


t Military Temperature Range (—55° to 125“C) 


* Typical Values 


1C MASTER 1978 


547 


Master Selection Guide 






























Master Selection Guide 


1C MASTER 

LINEAR-Arrays (Cont’d) 


Transistor Arrays (Cont’d) 


Transistor Arrays (Cont’d) 


Dual Differential Darlington Amplifiers (NPN) with 

Diode Bias String 


CA3050 

fRCA 

CA3051 

RCA 

Three Differential Amplifiers (NPN) 


ULN-2047A 

Sprague 

One Darlington PNP Pair, and one Current Mirror Pair 
with shared Diode, and two PNP Transistors 

MCI 41 6 

Motorola 

CA3084 

RCA 

Five High Voltage, High Current NPN Darlington 

Amplifiers 


LB1287 

Sanyo 

LB1288 

Sanyo 

Five High Voltage, High Current NPN Darlington 
Amplifiers, Source, for load connected to negative 

supply 


UDN-2956A 

Sprague 

UDN-2957A 

Sprague 

Seven NPN Transistors, Common Emitter 

SL3081 

Plessey 

CA3081 

fRCA 

CA3081 

Signetics 

TDA3081 

Signetics 

SG3081 

Silicon G 

ULN-2081A 

Sprague 

1 Seven High Current NPN Transistors, Common 

Collector 


SL3082 

Plessey 

CA3082 

fRCA 

CA3082 

Signetics 

TDA3082 

Signetics 

SG3082 

SiconG 

ULN-2082A 

Sprague 

Seven NPN Darlingtons 


LB1270 

Sanyo 

Seven High Current Darlingtons 


ULN-2031A 

Sprague 

ULN-2032A 

Sprague 

ULN-2033A 

Sprague 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 500ma 

XR2201 

Exar 

XR2201M 

tExar 

XR2202 

Exar 

XR2202M 

tExar 

XR2203 

Exar 

XR2203M 

tExar 

XR2204 

Exar 

XR2204M 

tExar 

9665 

Fairchild 

9666 

Fairchild 

9667 

Fairchild 

9668 

Fairchild 

MC1411 

Motorola 

MC1412 

Motorola 


Motorola 

MC1416 

Motorola 

ULN2001 

Signetics 

ULN2002 

Signetics 

ULN2003 

Signetics 

ULN2004 

Signetics 

PBD352301 

RIFA 

PB0352302 

RIFA 

P8D352303 

RIFA 

L201 

SGS 

L202 

SGS 

(Continued) 



Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 500ma (Cont'd.) 

L203 

SGS 

SG2001 

Silicon G 

. SG2002 

Silicon G 

SG2003 

Silicon G 

SG3851 

Sificon G 

SG3852 

Silicon G 

SG3853 

Silicon G 

ULN-2001 A 

Sprague 

ULN-2002A 

Sprague 

ULN-2003A 

Sprague 

ULN-2004A 

Sprague 

ULN-2005A 

Sprague 

ULS-2001H 

t Sprague 

ULS-2002H 

t Sprague 

ULS-2003H 

t Sprague 

ULS-2004H 

t Sprague 

SN75466 

Tl 

SN75467 

Tl 

SN75468 

Tl 

SN75469 

Tl 

ULN2001A 

Tl 

ULN2002A 

Tl 

ULN2003A 

Tl 

ULN2004A 

Tl 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 600ma 

ULN-2011A 

Sprague 

ULN-2012A 

Sprague 

ULN-2013A 

Sprague 

' ULN-2014A 

Sprague 

ULN-2015A 

Sprague 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 95v, 500ma 

NE5501 

Signetics 

NE5502 

Signetics 

NE5503 

Signetics 

NE5504 

Signetics 

ULN-2021A 

Sprague 

ULN-2022A 

Sprague 

ULN-2023A 

Sprague 

ULN-2024A 

Sprague 

ULN-2025A 

Sprague 

Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 500ma 

ULN-2801 A 

Sprague 

ULN-2802A 

Sprague 

ULN-2803A 

Sprague 

ULN-2804A 

Sprague 

ULN-2805A 

Sprague 

Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 600ma 

ULN-2811A 

Sprague 

ULN-2812A 

Sprague 

ULN-2813A 

Sprague 

ULN-2814A 

Sprague 

ULN-2815A 

Sprague 

Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 95v, 500ma 

ULN-2821A 

Sprague 

UIN-2822A 

Sprague 

ULN-2823A 

Sprague 

ULN-2824A 

Sprague 

ULN-2825A 

Sprague 


Transistor Arrays (Cont’d) 

Eight High Current, High Voltage NPN Darlington 
Amplifiers, Current Source (Cont’d.) 

UDN-2982A Sprague 

UDN-2983A Sprague 

70 UDN-2984A Sprague 

Super Beta Differential Cascode Amplifier and three 
NPN Transistors 

CA3095 fRCA 

Special Arrays 

Audio Amplifier and three NPN transistors 
LM389 National 

CMOS (Three p channel and three n channel 
80 enhancement MOS Transistors tested for linear 
operation) 


Thyristor/Transistor Array (SCR, Programmable 
Unijunction Transistor, PNP/NPN Transistor Pair, NPN 
Transistor and Zener Diode) 

CA3097 fRCA 


Transistor/Diode Array (Three NPN Transistors two 
Zener Diodes and one Diode) 

CA3093 RCA 


t Military Temperature Range (-55’ to 125°C) 


Eight High Current, High Voltage NPN Darlington 
Amplifiers, Current Source 

UDN-2981 A Sprague 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Comparators 


Offset 
Voltage 
mv (25°C) 

Bias 

Current 

(25-C) 

Offset 

Current 

(25°C) 

Response 

Time 

ns 

Max. 

Differential 

Voltage 

Gar 

Fan Out 

Supply 

Voltage 

Comparators-Single 

0.8 

50nA 

3nA 

270 

11 

200K 


5 to ±18 


600nA 

25nA 

180 

11 

200K 


5 to ±18 

1.0 

15ftA 

1p.A 

60 

5 

1400 


-6,12 


5 to ±18 
5 to ±18 


±5 to ^18 


5, 0 to ±15 







CM P-02 

fPMI (906) 

CMP-02E 

PMI (906) 

CMP-01 

tPMI (902) 

CMP-01E 

PMI (902) 

RM710A 

Raytheon 

685L 

AMD 

685M 

t AMD 

686M 

tAMD 

TL810M 

+ T1 

LM106 

tAMD 

LM206 

AMD 

LM106 

t National 

LM206 

National 

LM106 

t Raytheon 

LM206 

Raytheon 

LM106 

t Tl 

LM206 

Tl 

jiA710M 

t Fairchild 

MC1710 

t Motorola 

LM710 

t National 

pA710 

t Signers 

SG710 

t Silicon G 

SFC2710 

tNPC 

jiA710M 

t Tl 

RM710 

t Raytheon 

CMP-02C 


CMP-01C 

PMI (902) 

fiA734M 

t Fairchild 

LM111 

t Tl 

AD1 11 

tAD 

AD211 

AD 

fiAIIIM 

t Fairchild 

111 

t Intersil 

211 

Intersil 

LM111 

t Motorola 

LM211 

Motorola 

LM111 

t National 

LM211 

National 

SFC2111 

tNPC 

SFC2211 

NPC 

CA111 

tRCA 

CA211 

RCA 

LM111 

t Raytheon 

LM211 

Raytheon 

LM111 

t Signetjcs 

LM211 

Signetics 

SG1 11 

t Silicon G 

SG211 

Silicon G 

LM111 

tAMD 

LM211 

AMD 

8001 M 

t Intersil 


t AMD 
AMD 
t Fairchild 
t National 
National 


K 

< 

III 

Z 



+ Military Temperature Range (-55° to 125°C) 


(Continued) 
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IW MAS I tH 


LINEAR-Comparators (Cont’d) 


Offset Bias Offset 

Voltage Current Current 

mv (25*C) (25*C) (25'C) 


Comparators-Single (Cont’d) 


4.0 (Cont'd.) 

2pA 0.5/iA 

12pA 3jiA 


OC 

< 

III 


2>iA 

0.75ftA 

26 

20j*A 

5pA 

22 

60fiA 

7.5jiA 

16* 

250nA 

lOOnA 

250 

250nA 

50nA 

165' 


- lOOnA 


Comparators-Dual 


250 

30 

200K' 

40* 

5 

700 





15jiA 

V A ' 

40 

5 

1400 

lOOnA 

25nA 

1300* 

36 

50K 

250nA 

50nA 

1300* 

36 

50K 


5, (-6, 5-±10) 
5,(-6,5-±10) 


(-6, 5 to ±15) 


±5 




5-15, ±5-±15 


5, (-6, 5-±10) 
5, (-6, 5-±10) 
±4.5 to ±6.5 

±6 to ±18 


5,0 to ±15 




LM306 

AMD 

MC1710C 

Motorola 

LM710C 

National 

HPC7 

'1 

NEC America 

RC710 

Raytheon 

SG710C 

Silicon G 

ftA710C 

Signetics 

wm 

mMm i 

m 

Signetics 

m 

6 

t Signetics 

TL710M 

t Tl 

fiA734C 

Fairchild 

TL331M 

t Tl 

TL331C 

Tl 

8001 C 

Intersil 

NE527 

Signetics 



K 


S 

tAD 



5, 0 to ±15 


- 6,12 


± 



t Military Temperature Range (-55" to 125"C) 


(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Tl 


AD 

Fairchild 

Intersil 

Motorola 

National 

NEC Arnica 

NEC America 

NPC 

RCA 

Raytheon 

Signetics 

Silicon G 

Fairchild 



LF311 

AMD 

fiAFSH 

Fairchild 

LF311 

National 

M51201 

Mitsubishi 


RM711A 

t Raytheon 

LM193A 

t National 

LM193A 

t Signetics 

LM293A 

National 
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LINEAR-Comparators (Cont’d) 


Offset Bias 

Voltage Current 

mv (25'C) (25‘C) 

Offset 

Current 

(25‘C) 

Response 

Time 

ns 

Max. 

Differential 

Voltage 

Gain 

Fan Out 

Supply 

Voltage 

Device 

Source 

Comparators-Dual (Cont’d) 


2.0 250nA 

50nA 

1300* 

36 

50K 


2 to 36 

(Cont’d.) 









LM393A 

National 








LM293A 

Signetics 








LM393A 

Signetics 

10/tA 

1/iA 

8 

6 



-5.2, 5 

687AM 

tAMD 



10 

6 



-5.2, 5 

687M 

tAMD 

15/iA 

3/iA 

80 

5 

12.5K 


-6,12 

TL514M 

t Tl 








TL820M 

tH 

20/iA 

3/iA 

30* 

5 

1250 

1 

-6,12 

LM1514 

t National 



40 

5 

40K* 

10 

-3 to -12,12 

SN52506 

t Tl 



40* 

5 

1250 


-6,12 

MC1514 

t Motorola 








RM1514 

t Raytheon 

3.0 lOOnA 

10nA 

200* 

30 

200K* 

5 

5, 0 to ±15 

LH2111 

tAMD 








LH2211 

AMD 








LH2111 

t Intersil 








LH2111 

t National 








LH2211 

National 








LH2111 

t Signetics 








LH2211 

Signetics 



250 

30 

200K* 


5, 0 to ±15 

1500M 

tAMD 








1500L 

AMD 

10/iA 

1/iA 

8 

6 



-5.2, 5 

687 AL 

AMD 



10 

6 



-5.2, 5 

687L 

AMD 

3.5 20/iA 

3/iA 

80 

5 

12.5K 


-6,12 

TL811M 

t Tl 


5/iA 

80 

5 

10K 


-6,12 

TL514C 

Tl 








TL820C 

Tl 

75p.A 

10/iA 

40* 

5 

700 

1 

-6,12 

MCI 71 

t Motorola 





750 

1 

-6,12 

/iA711M 

t Fairchild 








LM711 

t National 








RM711 

t Raytheon 








/iA711 

t Signetics 



60 

5 

750 

1 

-6,12 

SG711 

Silicon G 



80 

5 

750 

1 

-6,12 

/iA711M 

t Tl 

4.0 500nA 

75nA 

80* 

5 

10K 

2 

5, Oto ±15 

LM119 

tAMD 








LM219 

AMD 








LM119 

t National 








LM219 

National 








LM119 

t Signetics 








LM219 

Signetics 

5.0 lOOnA 

25nA 

1300* 

36 

50K 


2 to 36 

LM193 

t National 








LM193 

t Signetics 








LM193 

t Tl 

250nA 

50nA 

1300* 

36 

50K 


2 to 36 

LM293 

National 








LM393 

National 








LM293 

Signetics 








LM393 

Signetics 








LM293 

Tl 








LM393 

Tl 

600nA 

150nA 

5000 

30 



4.5 to 20 

/iPC379 

NEC America 

25/iA 

5/i A 

28* 

5 

40K* 

10 

-3 to -12,12 

TL506C 

Tl 



30* 

5 

1000 

1 

-6,12 

LM1414 

National 



40* 

5 

1000 


-6,12 

MC1414 

Motorola 








RC1414 

Raytheon 

30/i A 

5/xA 

33* 

5 

10K 


-6,12 

TL811C 

Tl 

100/iA 

15/iA 

40* 

5 

700 

1 

-6,12 

/iA711C 

Fairchild 








MC1711C 

Motorola 








SFC2711 

NPC 





(Continued) 
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1C MASTER 



LINEAR-Comparators (Cont’d) 


Offset 

Bias 

Offset 

Response 

Max. 






Voltage 

Current 

Current 

Time 

Differential 



Supply 



mv (25*C) 

(25*C) 

(25*C) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-Dual (Cont’d) 


5.0 

lOOfiA 

15fiA 

40* 

5 

700 

1 

-6,12 

(Cont'd.) 

LM711C 

National 









RC711 

Raytheon 









M A711C 

Signers 









SG711C 

Silicon G 









;iA71lC 

n 




65* 

5 

700 

1 

-6,12 

HA.17711 

Hitachi 

7.0 

250nA 

50nA 

1500* 

36 

25K 


2 to 36 

LM2903 

National 









LM2903 

Signetics 









LM2903 

Tl 

7.5 

250nA 

50nA 

200* 

30 

200K* 

5 

5, 0 to ±15 

LH2311 

AMD 









LH2311 

Intersil 









MC3411 

Motorola 









LH2311 

National 









LH2311 

Signetics 




250 

30 

200K 


5, 0 to ±15 

1500C 

AMD 


20/xA 

5jiA 

18 

6 

5K* 

10 

±5 

NE521 

Signetics 




25 

6 

5K* 

10 

±5 

NE522 

Signetics 


tOOfiA 

15/iA 

40* 

5 

700 


-6,12 

TL720C 

Tl 

8.0 

1/iA 

0.2fiA 

80* 

5 

8K 

2 

5, 0 to ±15 

LM319 

AMD ' 









juPC319 

NEC America 









LM319 

National 









LM319 

Signetics 









TDA0319 

Signetics 

| Comparators-Quad 


2.0* 

20pA 

IjiA* 

55 

5 

1.2K* 

10 

±5 

MC3430 

Motorola 









MC3431 

Motorola 




65 

5 

1.2K* 

10 

±5 

MC3432 

Motorola 









MC3433 

Motorola 

2.0 

lOOnA 

25nA 

1300* 

36 

50K 

2 

2-36/±1-±18 

LM139A 

t AMD 









LM139A 

t Intersil 









LM139A 

t Motorola 









LM139A 

t National 









CA139A 

tRCA 









SG139A 

t Silicon G 






200K* 

2 

2-36/±1-±18 

LM139A 

Signetics 


250nA 

50nA 

1300* 

36 

50K 

2 

2-36/ ±(-±18 

LM239A 

AMD 









LM339A 

AMD 









LM239A 

Intersil 









LM339A 

Intersil 









LM239A 

Motorola 









LM339A 

Motorola 









CA239A 

RCA 









CA339A 

RCA 









LM239A 

National 









LM339A 

National 




t 





SG239A 

Silicon G 









SG339A 

Silicon G 






200K* 

2 

2-36/+1-+18 

LM239A 

Signetics 









1 MRRQfl 

SjnnotjCS 

2.5 

5nA 

0.5nA 

10ms 

36 

25K 


2 to 36 

L161 

Siticonix (984) 

3.0 

75nA 

25nA 

130* 

15 

400K* 


5 to ± 15 

HA-4900 

Harris (739) 

5.0 

100nA 

25nA 

1300* 

35 

200K* 

2 

2-36/±1-±18 

LM139 

t AMD 









U.A139M 

t Fairchild 









LM139 

t Intersil 









LM139 

t Motorola 









LM139 

t Raytheon 









LM139 

t National 









CA139 

tRCA 






(Continued) 






t Military Temperature Range (-55’ to 125’C) * Typical Values 


i 


10 


20 


30 


40 


50 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Comparators (Cont’d) 


Offset Bias Offset Respon 

Voltage Current Current Time 

mv (25’Cj (25°C) (25'C) ns 


Comparators-Quad (Cont’d) 

5.0 lOOnA 25nA 1300* 



2-36/±1-±18 


(Cont’d.) 
LM139 
SGI 39 
LM139 
LM239 
LM339 
MA339C 
LM239 
LM339 
LM239 
LM339 
LM239 
LM339 
/iPC177 
M PC339 
LM239 
LM339 
CA239 
CA339 
LM239 
LM339 
SG239 
SG339 
LM239 
LM339 


t Signetics 
t Silicon G 
tTI 
AMD 
AMD 
Fairchild 
Intersil 
Intersil 
Motorola 
Motorola 
National 
National 
NEC America 
NEC America 
Raytheon 
Raytheon 
RCA 
RCA 
Signetics 
Signetics 
Silicon 6 
SiconG 
Tl 
Tl 



250nA 

50nA 

1300* 

15 

200K* 

1 

3-15 

HD54C909 

HD74C909 

MM54C909 

MM74C909 

t Harris 

Harris 
t National 
National 


500nA 

75nA 

1300* 

36 

200K* 


3-36 

MC3505 

t Motorola 


2 Operational Amplifiers, 2 Comparators 







7.0 

250nA 

50nA 

1300* 

36 

50K 

2 

2-36/±1-±18 

LM2901 

Motorola 









LM2901 

National 









LM2901 

Raytheon 









LM2901 

Signetics 









LM2901 

Tl 

7.5 

150nA 

50nA 

130* 

15 

400K* 


5 to ±15 

HA-4905 

t Harris (739) 

9.0 

300nA 

70nA 

1300’ 

36 



2-36/±1-±18 

jiA775C 

Fairchild 


2 Operational Amplifiers, 2 Comparators 








10 

500nA 

1300* 

36 



3-36 

MC3405 

Motorola 

20 

500nA 

3nA* 

2000* 

Vcc 

2K 

1 

2 to 28 

MC3302 

Motorola 









fiA3302C 

Fairchild 









RV3302 

Raytheon 









MC3302 

Signetics 









SG3302 

SiconG 



lOOnA 

1300* 

Vcc 

2K 

2 

5 to ±15 

LM3302 

— ^ 

National 


Special purpose comparators (Alarm Circuits; Analog Digital Control Circuits; Comparators, Programmable; Level Detectors; Voltage Sensors, etc.) are 
listed under Linear Other Devices. 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


LINEAR-Consumer Circuits 


Function Device 

Source 

Line 

Function Device 

Source 

Consumer Circuits 


Consumer Circuits (Cont’d) 

Alarm Circuits: See Linear Other Devices, Alarms 


AM/FM Receiver System (Cont'd.) 


Amplifier, AGC/Squelch 



AN253 

Panasonic 

LM170 

t National 


AN260 

Panasonic 

LM270 

National 


AN277 

Panasonic 

LM370 

National 


SL437 

Plessey 

Amplifier, with AGC, for recorders 

■ 


SL624C 

Plessey 

TDA1054 

SGS 


MCC401 

Micro Comp 

TDA1002 

Signetics 


MCC402 

Micro Comp 

TA7055 

Toshiba 


AN366 

Panasonic 




TDA1220 

SGS 

Amplifier, Dual with AGC, for stereo recorders 

10 

TDA1230 

SGS 

M5130 

Mitsubishi 


TBA570 

Signetics 

Amplifier, Dual, Tone, for stereo recorders 


TBA700 

Signetics 

M5138 

Mitsubishi 


ULN-2204A 

Sprague 

Amplifier, Hearing Aid 



TBA570 

Telefunken 

MCC263 

Micro Comp 


TDA1083 

Telefunken 

MPS5003 

Micro Power 


AM/FM/SSB Detector 


MPS5014 

Micro Power 


SL624C 

Plessey 

pPCl2 

OM200 

NEC America 
Panasonic 


AM/SSB Detector 


CA3078 

tRCA 

20 

SL623C 

Plessey 

OM200 

Signetics 


AM/FM Tuner Control and Clock 


TAA370 

Signetics 


AY3-8110 

Gl 

AM IF Amplifier 



AY3-8112 

Gl 

LM172 

t National 


Stereomega 

Gl 

LM272 

National 


Appliance Timer 


LM372 

National 


FCM7040 

Fairchild 

AM Receiver System 



AY5-1230 

Gl 

p. A720 

Fairchild 


AY5-1231 

Gl 

fiA7330 

Fairchild 


AY5-1232 

Gl 

ZN414 

Ferranti 

30 

AY5-1233 

Gl 

HA1138 

Hitachi 


AY5-1250 

Gl 

HA1151 

Hitachi 


AY5-1251 

Gl 

LM1820 

National 


CD22017 

RCA 

LM1860 

National 


UCN-4105 

Sprague 

AN259 

Panasonic 


Audio Amplifier and Preamplifier, low power 

CA3088 

tRCA 


TCA210 

Signetics 

C A3 123 

tRCA 




TDA1046 

Siemens 


Audio Amplifier, low power 


NE546 

Signetics 


TBA915 

Signetics 

TCA440 

Signetics 

40 

Audio Controls, Stereo, dc operated 


TBA651 

SGS 


TCA730 

Signetics 

ULN-2137 

Sprague 


TCA740 

Signetics 

SN76635 

Tl 





— 


Audio Dover 


AM RF, Mixer, IF 



MCI 385 

Motorola 

/iPC30 

NEC America 


MC3320 

Motorola 

(iPCl013 

NEC America 


MC3321 

Motorola 

|iPC1021 

NEC America 


LM391 

National 

AM/FM IF Amplifier 



NE540 

Signetics 

pA757 

t Fairchild 


NE541 

Signetics 

fiPC27 

NEC America 


Audio Noise Reduction, Compander. See Linear 

pPC577 

NEC America 


Telecommunications Circuits 



Panasonic 




AN210 

Panasonic 


Audio, Noise Reduction, Dolby 


AN353 

Panasonic 


p.A7300 

Fairchild 

LAI 201 

Sanyo 


LM1101 

National 

TAA931 

Siemens 


LM1101A 

National 

i A/ ina 

Toshiba 


NE545B 

Signetics 

AM/FM IF and AF Amplifier 



NE645B 

Signetics 

TBA460 

Siemens 


Audio, Power Amplifier, <5 Watts 


AM/FM Receiver System 


60 

TBA641 

Fairchild 

P.A721 

Fairchild 


TBA820 

Fairchild 

LM273 

National 


HA1306 

Hitachi 

LM274 

National 


HA1310 

Hitachi 

LM373 

National 


HA1311 

Hitachi 

LM374 

National 


HA1312 

Hitachi 

AN217 

Panasonic 


HA1313 

Hitachi 

(Continued) 



(Continued) 



Function 


Device 


Source 



70 


80 


90 


100 


110 


120 


Consumer Circuits (Cont’d) 

Audio, Power Amplifier, <5 Watts (Cont'd.) 

HA1314 Hitachi 

HA1316 Hitachi 

HA1325 Hitachi 

HA1329 Hitachi 

M5106 Mitsubishi 

M5115 Mitsubishi 

M5115R Mitsubishi 

M51 18 Mitsubishi 

M5155 Mitsubishi 

M5156 Mitsubishi 

M51182 Mitsubishi 

M51512 Mitsubishi 

M51513 Mitsubishi 

MCI 306 Motorola 

MCI 384 Motorola 

MCI 454 Motorola 

MCI 554 t Motorola 

MC3360 Motorola 

LM380 National 

LM386 National 

LM388 National 

LM389 National 

LM390 National 

pPC41 NEC America 

fiPCl025 NEC America 

AN214 Panasonic 

AN215 Panasonic 

AN252 Panasonic 

AN374 Panasonic 

SL414 Plessey 

SL424 Plessey 

CA3020 tRCA 

CA3094 tRCA 

LA4030 Sanyo 

LA4031 Sanyo 

LA4032 Sanyo 

LA4050 Sanyo 

LA4051 Sanyo 

LA4100 Sanyo 

LA4101 Sanyo 

LA4102 Sanyo 

LA4200 Sanyo 

LA4201 Sanyo 

LA4220 Sanyo 

LA4430 Sanyo 

TAA611 SGS 

TBA641 SGS 

TBA820 SGS 

TCA830 SGS 

NE540 ' Signetics 

SE540 Signetics 

TCA160 Signetics 

TCA760 Signetics 

ULN-2280 Sprague 

ULN-2281 Sprague 

TBA0800 Telefunken 

TCA830 Telefunken 

SN76000 Tl 

SN76011 Tl 

SN76021 Tl 

SN76024 Tl 

TA7083 Toshiba 

TA7200 Toshiba 

TA7204 Toshiba 


130 


Audio, Power Amplifier, 5 10 Watts 

jiA706 Fairchild 

TBA800 Fairchild 

TBA810 Fairchild 

(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55” to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device Source Line 

Consumer Circuits (Cont’d) 


Audio, Power Amplifier, 5 10 Watts 

(Cont’d.) 

TDA2002 

Fairchild (643) 

TDA2002A 

Fairchild (643) 

HA1308 

Hitachi 

HA1317 

Hitachi 

HA1322 

Hitachi 

HA1338 

Hitachi 

HA1339 

Hitachi 

TBA810 

Hitachi 

TBA800 

ITT 

M5112 

Mitsubishi 

LM383 

National 

LM383A 

National 

LM384 

National 

TDA2002 

National 

TDA2002A 

National 

fiPC571 

NEC America 

fiPC578 

NEC America 

/iPC1020 

NEC America 

jiPC1155 

NEC America 

|iPC1156 

NEC America 

AN272 

Panasonic 

AN315 

Panasonic 

AN7150 

Panasonic 

AN7151 

Panasonic 

SL415 

Plessey 

SL425 

Plessey 

TBA800 

Plessey 

CA810 

RCA 

CA2002 

RCA 

CA3131 

RCA 

CA3132 

RCA 

SI1010 

Sanken 

LA4420 

Sanyo 

STK011 

Sanyo 

TDA1037 

Siemens 

LI 65 

SGS 

TBA80O 

SGS 

TBA810 

SGS 

TCA940E 

SGS 

TDA2002 

SGS 

TDA2002A 

SGS 

TDA1037 

Siemens 

TDA1004A 

Signetics 

TDA1010 

Signetics 

TDA2611 

Signetics 

TBA810 

Telefuriken 

TCA940 

Telefunken 

SN76005 

Tl 

TA7201 

Toshiba 

TA7202 

Toshiba 

TA7205 

Toshiba 

Audio Power Amplifier, >10 Watts 


LM391 

National 

ESM532 

NPC 

TCA940 

SGS 

TDA2010 

SGS 

TDA2020 

SGS 

S1 1020 

Sanken 

S1 1030 

Sanken 

S1 1050 

Sanken 

STK015 

Sanyo 

STK016 

Sanyo 

STK020 

Sanyo 

STK022 

Sanyo 

STK024 

Sanyo 

STK025G 

Sanyo 

STK031 

Sanyo 

STK032 

Sanyo 

(Continued) 



Function Device 

Source 

Line 

Consumer Circuits (Cont’d) 


Audio Power Amplifier, >10 Watts 

(Cont’d.) 

70 

STK035 

Sanyo 


STK036 

Sanyo 


STK050 

Sanyo 


STK055 

Sanyo 


STK057 

Sanyo 


STK058 

Sanyo 


STK060 

Sanyo 


STK062 

Sanyo 


STK070 

Sanyo 


STK075 

Sanyo 

80 

STK077 

Sanyo 


STK078 

Sanyo 


STK080 

Sanyo 


STK082 

Sanyo 


STK084 

Sanyo 


STK086 

Sanyo 


STK0030 

Sanyo 


STK0035 

Sanyo 


STK0040 

Sanyo 


STK0045 

Sanyo 

90 

STK0065 

Sanyo 


Audio Power Amplifier, Dual, <5 Watts 


LM377 

National 


LM378 

National 


LM1877 

National 


AN274 

Panasonic 


AN313 

Panasonic 


ULN-2274 

Sprague 


ULN-2275 

Sprague 


ULN-2277 

Sprague 

100 

ULN-2278 

Sprague 


TA7203 

Toshiba 


I Audio Power Amplifier, Dual, 5 10 Watts 


DA-101 

Delco 


LM379 

National 


STK433 

Sanyo 


STK435 

Sanyo 


TDA1009 

Signetics 


Audio Power Amplifier, Dual, >10 Watts 


STK040A 

Sanyo 

110 

STK041 

Sanyo 


STK043 

Sanyo 


STK437 

Sanyo 


STK439 

Sanyo 


STK441 

Sanyo 


Audio Preamplifier 



ZN459C 

Ferranti 


ZN459T 

Ferranti 


HA1406 

Hitachi 


LM3080 

National 

120 

LM3080A 

National 


ML120 

Mitsubishi 


(iPC566 

NEC America 


fiPC573 

NEC America 


fiPC592 

NEC America 


/ 1 PCIOI 6 

NEC America 


fiPC1023 

NEC America 


(iPC1024 

NEC America 


jiPCI 027 

NEC America 


fiPCI 032 

NEC America 

130 

AN127 

Panasonic 


AN 136 

Panasonic 


AN262 

Panasonic 


AN270 

Panasonic 


CA3080 

RCA 


CA3080A 

fRCA 


LA3120 

Sanyo 


(Continued) 




Function Device 

Source 

Consumer Circuits (Cont’d) 

Audio Preamplifier (Cont’d.) 


LA3134 

Sanyo 

LA3150 

Sanyo 

TAA263 

Signetics 

TAA310A - 

Signetics 

TAA1002 

Signetics 

TA7063 

Toshiba 

TA7120 

Toshiba 

TA7122 

Toshiba 

TA7129 

Toshiba 

TA7136 

Toshiba 

Audio, Preamplifier with ALC 


LA3201 

Sanyo 

LA3210 

Sanyo 

TDA1054 

SGS 

TA7055 

Toshiba 

Audio, Preamplifier, Dual 


XR4739 

Exar 

XR4739M 

tExar 

JJ.A739 

Fairchild 

fxA381 

Fairchild 

yA7305 

Fairchild 

yA749 

t Fairchild 

HA1451 

Hitachi 

HA1452 

Hitachi 

M5111 

Mitsubishi 

M5152 

Mitsubishi 

M51521 

Mitsubishi 

, MCI 303 

Motorola 

LM1303 

National 

LM381 

National 

LM382 

National 

LM387 

National 

AN215 

Panasonic 

AN264 

Panasonic 

AN360 

Panasonic 

AN370 

Panasonic 

CA3048 

RCA 

CA3052 

RCA 

LA3115 

Sanyo 

LA3122 

Sanyo 

LA3133 

Sanyo 

LA3155 

Sanyo 

NE542 

Signetics 

LM381 

Signetics 

LM382 

Signetics 

LM387 

Signetics 

PA239 

Signetics 

TCA490 

Signetics 

ULN-2231 

Sprague 

SN76130 

Tl 

SN76131 

Tl 

SN76149 

Tl 

TA7108 

Toshiba 

Audio Preamplifier, Quad 


XR4212 

Exar 

XR4212M 

tExar 

Automotive Adaptive Sense Amplifier (one shot with 

peak detector adjusted shut off threshold) 

LM1815 

National 

Automotive, Ignition Circuit 


MC3333 

1 

Motorola 

Automotive, Speied Control Processor 

MCI 4460 

Motorola 

Automotive, Speedometer Circuit 


SAY 115 

ITT 


t Military Temperature Range (-55’ to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 

Automotive, Tachometer Circuit. See Tachometer 
Circuit below. 

Automotive, Voltage Regulator 

FA8008 Hitachi 

FA8025 Hitachi 

TCA 700 in 

MC3325 Motorola 

MC3326 Motorola 


C/CF583 

C/CF585 

C/CF589 

C/CF593 

C/CF594 

C/CF595 

C/CF596 

C/CF598 

C/CF599 

C683D 

C/CF683 

C685D 

C/CF685 

C/CF687 

C687D 

CF689 

C689D/HV 

HD3633 

MPS2529 

MM5725 

MM5734 

MM5736 

MM5737 

MM5738 

MM5739 

MM5758 

MM5760 

MM5762 

MM5763 

MM5764 

MM5765 

MM57123 

MM5766 

MM5767 

MM5777 

MM5780 

MM5791 

MM5794 

MM5795 

MM57103 

MM57104 

MM57109 

fiPD276 

MPD277 

JU.PD278 

;iPD284 

P.PD286 

pPD299 

uPD940 

MPQ941 

fiPD943 

pPD946 

/J.PD947 

pPD950 

MPD951 

pPD952 

/iPO1201 

fiPDieoi 

MN5530 

MN5540 

(Continued) 


Gl 

61 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Hitachi 

MOS 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

NEC America 

NEC America 

NEC America 

NEC America 

NEC .America 

NEC Amenca 

NEC America 

NEC America 

NEC Amenca 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC Amenca 

NEC America 

Panasonic 

Panasonic 


Function Device 

Source 

Consumer Circuits (Cont’d) 

Calculator (Cont'd.) 

MN5550 

Panasonic 

MN5556 

Panasonic 

MN5701 

Panasonic 

MN5710 

Panasonic 

MN5750 

Panasonic 

MN5752 

Panasonic 

A4521 

Rockwell 

A550 

Rockwell 

Calculator, Display Interface, (use with printer) 

C719 

Gl 

C720 

Gl 

Calculator, Printing 

EA7251 

EA 

EA7261 

EA 

C716 

Gl 

C717 

Gl 

C717X 

Gl 

C718 

Gl 

jiPD299 

NEC Amenca 

1022 

SMC 

I Camera, Exposure Control 

MCC100 

Micro Comp 

MCC102 

Micro Comp 

MCC122 

Micro Comp 

MCC127 

Micro Comp 

MCC129 

Micro Comp 

MCC130 

Micro Comp 

MCC131 

Micro Comp 

MCC132 

Micro Comp 

MCC137 

Micro Comp 

MCC580 

Micro Comp 

pPC551 

NEC America 

pPC558 

NEC America 

pPC589 

NEC America 

1 Camera, Strobe Lights 

j MCC139 

Micro Comp 

I Citizens Band Programmer, for PLL 

DS8900 

National 

MM57190 

National 

LC7120 

Sanyo 

LC7123 

Sanyo 

I Citizens Band Remote Controller and Display Driver 

FCB0801 

Fairchild 

MC3391 

Motorola 

MN6080 

Panasonic 

LC7181 

Sanyo 

LC7190 

Sanyo 

LC7191 

Sanyo 

Citizens Band Controller 


TMS1022 

Ti 

Citizen Band, See Linear Phase Locked 

Loops/Synthesizers 

Clock (See also Digital CMOS Oscillators/Dividers) 

Sld07t 

AM! 

SI 998 A 

AMI 

S1998B 

AMI 

S1998C 

AMI 

S1998E 

AMI 

S1998F 

AMI 

S2622 

AMI 

S2709 

AMI 

SI 856 

AM! 

AY5-1200A 

G! 

AY5-1202A 

Gl 

(Continued) 


Consumer Circuits (Cont’d) 

Clock (See also Digital CMOS Oscillators/Dividers) 


Clock (See also Digital CMOS Osc 

(Cont'd.) 

AY5-1203A 

AY5-1204A 

AY5-1224A 

CK3500 

ICM7028 

ICM7051 

SAJ300 

TAA780 

TCA860 

Cl 200 

MCI 4440 

MM5218 

MM5309 

MM5311 

MM5312 

MM5313 

MM5314 

MM5315 

MM5375 

MM5376 

MM5377 

MM5378 

MM5379 

MM5382 

MM5383 

fiPD811 

pPD815 

m PD816 

CD22010 

CD22011 

CD22012 

CD22013 

CD22014 

CD22015 

MN6070 

SAA1028 

SAJ250 

UCN-4103 

UCN-4104 

UCN-4112 

Clock, Alarm Clock 

Si 998 A 

S1998B 

S1998C 

S1998E 

S1998F 

S2622 

EA5316 

EA7316 

EA7317 

3817 

CK3000 

CK3100 

CK3200 

CK3400 

ICM1115 

ICM7038 

ICM7049 

ICM7050 

MPS7111 

MK50250 

MK50253 

MK50254 

MM5316 

MM5370 

MM5371 

MM5375 

MM5376 

(Continued) 


Gl 

Gl 

Gl 

Gl 

Intersil 

Intersil 

ITT 

in 

in 

LSI Comp 

Motorola 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

NEC America 

NEC America 

NEC America 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

Panasonic 

Signetics 

Stgnetics 

Sprague 

Sprague 

Sprague 

AMI 

AMI 

AMI 

AMI 

AMI 

AM! 

EA 

EA 

EA 

Fairchild 

Gl 

Gl 

Gl 

Gl 

Intersil 

Intersil 

Intersil 

Intersil 

Micro Power 

Mostek 

Mostek 

Mostek 

National 

National 

National 

National 

National 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Clock, Alarm Clock (Cont’d.) 


MM5385 

National 

MM5386 

National 

MM5387 

National 

MM5396 

National 

MM5397 

National 

MM53108 

National 

MM5402 

National 

MM5405 

National 

jiPD832 

NEC America 

fiPD833 

NEC America 

fiPD5388 

NEC America 

MN6052 

Panasonic 

MN6053 

Panasonic 

MN6091 

Panasonic 

MN6092 

Panasonic 

CD22016 

RCA 

SAA114 

Signetics 

UCN-4111 

Sprague 

UCN-4113 

Sprague 

UCN-4114 

Sprague 

Clock, Clock Radio 


SI 998 A 

AMI 

S1998B 

AMI 

S1998C 

AMI 

S1988E 

AMI 

S1988F 

AMI 

3817 

Fairchild 

CK3300 

Gl 

MM5282 

National 

MM5283 

National 

MM5284 

National 

Coinbox Circuit 


AY1-8622 

Gl 

LM8091 

Sanyo 

LM8092 

Sanyo 

FM Detector. See Linear Phase Locked Loop Circuits 

and IF Amplifier/Detector below. 


FM IF Amplifier 


fiA753 

Fairchild 

pA3076 

Fairchild 

HA1150 

Hitachi 

HA1211 

Hitachi 

MCI 350 

Motorola 

MCI 355 

Motorola 

MC3310 

Motorola 

AN278 

Panasonic 

AN377 

Panasonic 

CA3002 

fRCA 

CA3005 

tRCA 

CA3006 

tRCA 

CA3012 

tRCA 

CA3028 

fRCA 

CA3076 

tRCA 

LAI 111 

Sanyo 

LAI 222 

Sanyo 

ULN2208 

Signetics 

ULN2209 

Signetics 

ULN-2208 

Sprague 

ULN-2209 

Sprague 

SN76676 

n 

SN76678 

n 

FM IF Amplifier/Detector 


jiA2136 

Fairchild 

pA3065 

Fairchild 

HA3075 

Fairchild 

fiA3089 

Fairchild 

(Continued) 



FM IF Amplifier/Detector (Cont'd.) 


fiA3089M 

t Fairchild 

HA1137 

Hitachi 

M5143 

Mitsubishi 

M5144 

Mitsubishi 

M51172 

Mitsubishi 

MCI 351 

Motorola 

MCI 356 

Motorola 

MCI 375 

Motorola 

LM1351 

National 

LM1841 

National 

LM2111 

National 

LM2113 

National 

LM273 

National 

LM274 

National 

LM373 

National 

LM374 

National 

LM3065 

National 

LM3075 

National 

LM3089 

National 

TBA120 

National 

jiPC1004 

NEC America 

(1PC1028 

NEC America 

TAA661 

Plessey' 

TBA120 

Plessey 

TBA750 

Plessey 

CA2111A 

tRCA 

CA3014 

tRCA 

CA3041 

RCA 

CA3042 

RCA 

CA3043 

tRCA 

CA3065 

RCA 

CA3075 

tRCA 

CA3089 

'tRCA 

LAI 230 

Sanyo 

TDA1200 

SGS 

TDA1230 

SGS 

S041 

Siemens 

TBA120 

Siemens 

TDA1047 

Siemens 

CA3089 

Signetics 

TBA120 

Signetics 

TBA750 

Signetics 

TCA420 

Signetics 

TCA770 

Signetics 

ULN2111 

Signetics 

ULN2211 

Signetics 

ULN-2111 

Sprague 

ULN-2113 

Sprague 

ULN-2136 

Sprague 

ULN-2289 

Sprague 

TBA120 

Telefunken 

SN76642 

Tl 

SN76643 

Tl 

SN76669 

Tl 

SN76675 

Tl 

SN76689 

Tl 

TA7028 

Toshiba 

FM, IF Amplifier, PLL, Squelch, narrow band j 

SL660 

Plessey 

SL662 

Plessey 

SL664 

Plessey 

SL665 

Plessey 

FM Muting/Tuning Point System 


HA1149 

Hitachi 

FM Noise Canceller 


M51011 

Mitsubishi 

AN101 

Panasonic 

(Continued) 



Consumer Circuits (Cont’d) 

FM Noise Canceller (Cont’d.) 


LA2100 

Sanyo 

1 FM Receiver System with squelch and scan control 

MC3357 

Motorola 

FM, RF/IF Amplifier 


AN219 

Panasonic 

CA3127 

tRCA 

TCA770 

Signetics 

FM Stereo Decoder 


XR1310 

Exar 

jiA732 

Fairchild 

(iA758 

Fairchild 

fiA767 

Fairchild 

jiA1310 

Fairchild 

HA1115 

Hitachi 

HA1120 

Hitachi 

HA1142 

Hitachi 

HA1156 

Hitachi 

HA1173 

Hitachi 

M5132 

Mitsubishi 

M5133 

Mitsubishi 

MCI 310 

Motorola 

LM1304 

National 

LM1305 

National 

LM1307 

National 

LM1310 

National 

LM1800 

National 

LM1810 

National 

pPC554 

NEC America 

fiPC585 

NEC America 

(iPC587 

NEC America 

fiPCl026 

NEC America 

AN211 

Panasonic 

AN271 

Panasonic 

AN362 

Panasonic 

AN363 

Panasonic 

SL758 

Plessey 

SL1310 

Plessey 

CA758 

RCA 

CA1310 

RCA 

CA3090A 

tRCA 

LA3300 

Sanyo 

LA3301 

Sanyo 

LA3350 

Sanyo 

TBA450 

Siemens 

jiA758 

Signetics 

TCA290 

Signetics 

TDA1005 

Signetics 

ULN-2120 

Sprague 

ULN-2121 

Sprague 

SN76104 

Tl 

SN76105 

Tl 

SN76110 

Tl 

SN76111 

Tl 

SN76113 

Tl 

SN76115 

Tl 

SN76116 

Tl 

TA7154 

Toshiba 

TA7156 

Toshiba 

TA7159 

Toshiba 

FM Tuner 


TDA1062 

Telefunken 

Four Channel Sound 


/iA1312 

Fairchild 

HA1327 

Hitachi 

HA 1328 

Hitachi 

HA1333 

Hitachi 

(Continued) 



t Military Temperature Range (-55" to 125”C) 


* Typical Values 
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LINEAR-Consumer Circuits (Cont’d) 


OC 

< 

in 

z 


Function Device 

Source 

Consumer Circuits (Cont’d) 

Four Channel Sound {Cont’d.) 


HA1334 

Hitachi 

MCI 31 2 

Motorola 

MCI 31 4 

Motorola 

MCI 31 5 

Motorola 

LM1852 

National 

LM1853 

National 

QSI5022 

Panasonic 

CG392 

Signetics 

CG477 

Signers 

TA7117 

Toshiba 

Games, T.V. 


AY3-8500 

Gl 

AY3-8500-1 

Gl 

AY3-8550 

Gl 

AY3-8550-1 

Gl 

AY3-86Q0 

Gl 

AY3-8600-1 

Gl 

AY3-8601 

Gl 

AY3-8602 

Gl 

AY3-8603 

Gl 

AY3-8604 

Gl 

AY3-8605 

Gl 

AY3-8700 

Gl 

AY3-8700-1 

Gl 

AY3-8900 

Gl 

AY3-8900-1 

Gl 

MPS7100 

MOS 

LM1889 

National 

MM4789 

National 

MM5789 

National 

MM53104 

National 

MM57100 

National 

MM57105 

National 

MM57106 

National 

VES 

Nortec 

Cl 0091 

Synertek 

SN76400 

71 

SN76401 

T) 

SN76402 

Tl 

SN76423 

T1 

SN76424 

Tl 

SN76425 

Tl 

SN76426 

Tl 

SN76427 

Tl 

SN76428 

Tl 

SN76429 

Tl 

SN76430 

Tl 

SN76431 

Tl 

SN76442 

Tl 

SN76443 

Tl 

SN76445 

Tl 

SN76450 

Tl 

SN76460 

Tl 

SN76462 

Tl 

Games, T.V. Color Converter (converts game chip 

B/W outputs to Color) 


AY3-3515-1 

Gl 

AY3-8615-1 

Gl 

Ground Fault Interrupter 


pA7390 

Fairchild 

MC3426 

Motorola 

LM1850 

National 

Microwave Oven Controller 


TMS1117 

Tl 

Motor Speed Regulator 


fiA7391 

Fairchild 

MCC140 

Micro Comp 

(Continued) LM1815 

National 


Function Device 

Source 

Line 

Function Device 

Source 

Consumer Circuits (Cont’d) 

Motor, Speed Regulator 

SL440 Plessey 

TCA900 SGS 

TCA910 SGS 

TOA1151 SGS 

Motor Speed Regulator, with erase oscillator, for tape 
recorders 

TDA1003A Signacs 

Motor Speed Regulator, with tape end indicator, for 
tape recorders 

TDA1006 Signetics 

Motor, Stepping Motor Drive 

SAA1027 Signetics 

Music, Electronic Piano Keyboard Interface 

AY1-1320 Gl 

Music, Voltage Controlled Oscillator 

SSM2030 SSM 

Music, Voltage Controlled Transient Generator 

SSM2050 SSM 

Music, See Organ Circuits 

70 

80 

Consumer Circuits (Cont’d) 

Organ, Frequency Divider, 7 Stage (Cont’d.) 

SAJ210 SGS 

SAJ410 Siemens 

SAJ1 10 Signetics 

Organ, Counter/Divider, -4- 2 7 , 2 10 , 2 U , 2 12 , 2 1! , 2“ 
AY9-1000 Gl 

Organ, Frequency Generator. See also Organ, Top 

Octave Generator 

M081 SGS 

M082 SGS 

M087 SGS 

SAJ205 Siemens 

Organ, Gate for Key Contact 

TDA0470 ITT 

H629 SGS 

H632 SGS 

Organ, Latch Pedal Sustain 

M147 SGS 

Organ, Noise Generator 

S2688 AMI 

MM5837 National 

Organ, Arpeggio, Chord and Bass Accompaniment 

90 

Organ, Priority Latching Network 


Generator 



AY1-1313 

Gl 

M251 

SGS 


Organ, Rhythm Circuit 


Organ, Chord Generator 



S2566 

AMi 

AY5-1317A 

Gl 


S2567 

AMI 

SI 63 

Siemens 


S8890 

AMI 

Organ, Delay Circuit, See also Analog Shift Registers 


S9660 

AMI 

h under Linear Other Devices. 



AY5-131 5 

Gl 

S10110 

AMI 


MCM6550 

Motorola 

S10111 

AMI 


MM5871 

National 

TCA350 

ITT 

100 

LM8271 

Sanyo 

SAD512 

Reticon 


LM8272 

Sanyo 

SADI 024 

Reticon 


LM8371 

Sanyo 




LM8372 

Sanyo 

Organ, Electronic Attenuator 



LM8471 

Sanyo 

MC3340 

Motorola 


LM8972 

Sanyo 

CA3080 

RCA 


M252 

SGS 

CA3080A 

tRCA 


M253 

SGS 

Organ, Frequency Divider, 4 Stage 



M254 

SGS 

AY1-5051 

Gl 


M255 

SGS 

Organ, Frequency Divider, 5 Stage 



1 Organ, Serial to Parallel Converter, 33 Bits 

AY1 -6721/5 

Gl 

110 

MM5559 

National 

Organ, Frequency Divider, 6 Stage 



Organ, Top Octave Generator 


Si0i2a 

AMi 


S60240 

AMI 

SI 01 30 

AMI 


S50241 

AMI 

S10131 

AMI 


S50242 

AMI 

AY1-1006 

Gl 


S50243 

AMI 

AY1-2006 

Gl 


S50244 

AMI 

AY1 -6721/6 

Gl 


S50245 

AMI 

HD3111 

Hitachi 


AY1-0212 

Gl 

MM5554 

National 


AY1-0212A 

Gi 

MM5823 

National 

120 

AY3-0214 

Gl 

MM5824 

National 


AY3-0215 

G! 

LM321B 

Sanyo 


AY3-021 6 

Gl 

Organ, Frequency Divider, 7 Stage 



MK50240 

Mostek 

S2193 

AMI 


MK50241 

Mostek 

F4727 

Fairchild 


MK50242 

Mostek 

AY1-1007B 

Gi 


MM5555 

National 

AY1-5050 

Gl 


MM5556 

National 

in3715 

ITT 


MM5832 

National 

SAA1024 

in 


MM5833 

National 

MCI 302 

Motorola 

130 

MM5891 

National 

HBF4727 

SGS 


NC1 183 

Nitron 

HBF4737 

SGS 


NC1 184 

Nitron 

(Continued) 



LM8071 

Sanyo 


t Military Temperature Range {-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided chi the page noted. 
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Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Organ, Voltage Controlled Filter, Four Stage 


SSM2040 

SSM 


Radio Receiver, Noise Inverter for car radios 


TDA1068 

Telefunken 


Radio, Receiver, Counter/Display and Clock 


AY5-8100 

Gl 


AY5-8102 

Gl 


Remote Control Transmitters, Receivers. See Citizen 

Band and T.V. Remote Control above 


RF Amplifier/Mixer 



CA3005 

tRCA 


CA3006 

tRCA 


CA3049 

tRCA 


CA3127 

tRCA 


SD6000 

Sigoetics 


RF Detector/Video Amplifier 



SL510 

Plessey 


SL511 

Piessey 


CA3068 

RCA 


Servo Driver 



NE543 

Signetics 


NE544 

Signebcs 


NE644 

Signetics 


Security Systems Detector 



L911 

Siliconix 

(983) 

Smoke Detector 



MEM4962 

Gl 


MEM4963 

Gl 


MCC158 

Micro Comp 


MCC258 

Micro Comp 


MD4301 

Mitel 


MCI 4461 

Motorola 


MCI 4462 

Motorola 


LM1801 

National 


NF5301 

National 


ESM427 

NPC 


SM1 10 

Siliconix 


SMI 20 

Siliconix 


Sonar Transceiver 



LM1812 

National 


SSB Detector 



SL623C 

Plessey 


SL624C 

Plessey 


Synthesizers. See Linear Phase Locked 


Loop/Synthesizer Circuits 



Switches, Capacitance or Touch Sensing 


S9260 

AMI 

(364) 

S9261 

AMI 

(364) 

S9262 

AMI 

(359) 

- S9263 

AMI 

(364) 

S9264 

AMI 

(364) 

S9265 

AMI 

(364) 

S9266 

AMI 

(359) 

SAS560 

Siemens 


SAS570 

Siemens 


SAS580 

Siemens 


SAS590 

Siemens 


TCA205 

Siemens 


SAS660 

Telefunken 


SAS670 

Telefunken 


SAS6600 

Telefunken 


SAS6610 

Telefunken 


SAS6700 

Telefunken 


SAS6710 

Telefunken 


U112 

Telefunken 


(Continued) 




Switches, Capacitance or Touch Sensing (Cont’d.) 

U113 

Telefunken 

U221 

Telefunken 

Tachometer Circuit 


SAK215 

ITT 

LM2907 

National 

LM2917 

National 

AN603 

Panasonic 

SN76810 

Tl 

Telephone. See Linear Telecommunication Circuits 

Timers. See Appliance Timers, Clock, Watch circuits in 

1 this section and Linear Timers 


Tuning Voltage Stabilizer, for use with variable 

capacitance diodes 


ZTK6.3 

ITT 

ZTK9 

ITT 

ZTK11 

ITT 

ZTK18 

ITT 

ZTK22 

in 

ZTK23 

ITT 

ZTK33 

ITT 

TAA550 

Signetics 

TCA530 

Signetics 

TCA750 

Signetics 

TAA550 

SGS 

T.V. AFT System 


M A3064 

t Fairchild 

HA1108 

Hitachi 

1 26 

Hitachi 

M5134 

Mitsubishi 

M5135 

Mitsubishi 

MCI 364 

Motorola 

LM3064 

National 

m PC423 

NEC America 

AN220 

Panasonic 

AN221 

Panasonic 

AN222 

Panasonic 

AN320 

Panasonic . 

AN321 

Panasonic 

AN325 

Panasonic 

AN326 

Panasonic 

CA3044 

tRCA 

CA3064 

tRCA 

CA3139 

RCA 

LAI 364 

Sanyo 

ULN-2264 

Sprague 

SN76565 

Tl 

TA7050 

Toshiba 

TA7070 

Toshiba 

T.V. Camera Sync. Generator 


3262A 

Fairchild 

3262B 

Fairchild 

ZNA134 

Ferranti 

MM5320 

National 

MM5321 

National 

MN6060 

Panasonic 

TV, CATV Amplifiers 


CA2100 

TRW 

CA2300 

TRW 

CA2301 

TRW 

CA2418 

TRW 

CA2600 

TRW 

CA2601 

TRW 

T.V. Channel Display 


AY5-8300 

Gl 

(Continued) 



| Consumer Circuits (Cont’d) 

T.V. Channel Display (Cont’d.) 


AY5-8301 

Gl 

T.V. Channel Display with Time 


AY5-8310 

Gl 

AY5-831 1 

Gl 

AY5-8321 

Gl 

AY5-8322 

Gl 

AY5-8324 

Gl 

AY5-8320 

Gl 

MM5318 

National 

MM5810 

National 

MM5841 

National 

MM58106' 

National 

T.V. Channel Selection 


M51230 

Mitsubishi 

M51231 

Mitsubishi 

pPC1009 

NEC America 

LB 1500 

Sanyo 

LB1501 

Sanyo 

LB1515 

Sanyo 

SAS560 

Siemens 

SAS570 

Siemens 

SAS580 

Siemens 

SAS590 

Siemens 

TDA2620 

Signetics 

TDA2630 

Signetics 

TDA2631 

Signetics 

ML231 

. Tl 

ML232 

Tl 

SN76701 

Tl 

- SN76702 

Tl 

SN76710 

Tl 

SN76721 

Tl 

SN76727 

Tl 

TM4357 

Toshiba 

T.V. Chroma Circuits 


fiA746 

Fairchild 

M A780 

Fairchild 

H A781 

Fairchild 

>iA787 

Fairchild 

H A788 

Fairchild 

(O.A3067 

Fairchild 

TAA630 

Fairchild 

TBA510 

Fairchild 

TBA520 

Fairchild 

TBA540 

Fairchild 

TBA560 

Fairchild 

TBA990 

Fairchild 

TDA2510 

Fairchild 

TDA2521 

Fairchild 

HA1153 

Hitachi 

HA1157 

Hitachi 

HA1158 

Hitachi 

HA1177 

Hitachi 

M5108 

Mitsubishi 

M5192 

Mitsubishi 

M5190 

Mitsubishi 

MCI 323 

Motorola 

MCI 324 

Motorola 

MCI 327 

Motorola 

MCI 398 

Motorola 

MCI 399 

Motorola 

LM746 

National 

LM1828 

National 

LM1848 

National 

LM3067 

National 

LM3070 

National 

LM3071 

National 

(Continued) 
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* Typical Values 


1C MASTER 1978 


559 


Master Selection Guide 

































Master Selection Guide 


1C MASTER 


LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function Device 

Source 

Line 

Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d) 


T.V. Chroma Circuits (Cont’d.) 



T.V. Chroma Circuits (Cont’d.) 


70 

T.V. Horizontal Processor (Cont’d.) 


LM3126 

National 


TBA396 

Signetics 


TDA9500 

in 


TBA510 

National 


TBA500 

Signetics 


MC1391 

Motorola 


TBA530 

National 


TBA510 

Signetics 


MCI 394 

Motorola 

140 

TBA540 

National 


TBA520 

Signetics 


LM1391 

National 


TBA56Q 

National 


TBA530 

Signetics 


LM1394 

National 


TBA990 

National 


TBA540 

Signetics 


TBA920 

National 


fiPC29 

NEC America 


TBA550 

Signetics 


fiPC570 

NEC America 


fiPC31 

NEC America 


TBA560 

Signetics 


SL451 

Plessey 


pPC32 

NEC America 

10 

TBA990 

Signetics 


TBA920 

Plessey 


jiPC562 

NEC America 


TCA640 

Signetics 

80 

TBA940 

Plessey 


pPC580 

NEC America 


TCA650 

Signetics 


TBA950 

Plessey 


yPCl38Q 

. NEC America 


TCA660 

Signetics 


CA1391 

RCA 


/iPC1381 

NEC America 


TCA800 

Signetics 


CA1394 

RCA 

150 

AN225 

Panasonic 


TDA2500 

Signetics 


CA3147 

RCA 


AN227 

Panasonic 


TDA2510 

Signetics 


CA920 

RCA 


AN234 

Panasonic 


TDA2520 

Signetics 


LAI 384 

Sanyo 


AN235 

Panasonic 


TDA2522 

Signetics 


TBA720A 

Signetics 


AN236 

Panasonic 


TDA2523 

Signetics 


TBA920 

Signetics 


AN237 

Panasonic 

20 

TDA2530 

Signetics 


TDA2571 

Signetics 


AN242 

Panasonic 


TDA2560 

Signetics 

90 

TDA2573 

Signetics 


AN281 

Panasonic 


TDA2670 

Signetics 


TDA2581 

Signetics 


AN282 

Panasonic 


ULN-2114 

Sprague 


TDA2590 

Signetics 


AN288 

Panasonic 


ULN-2124 

Sprague 


ULN-2291 

Sprague 

160 

AN289 

Panasonic 


ULN-2127 

Sprague 


ULN-2294 

Sprague 


AN342 

Panasonic 


ULN-2216 

Sprague 


SN76525 

Tl 


AN 343 

Panasonic 


ULN-2224 

Sprague 


TA7151 

Toshiba 


AN380 

Panasonic 


ULN-2228 

Sprague 


T.V. Horizontal & Vertical Processor 


SL901 

Plessey 


ULN-2229 

Sprague 


M5188 

Mitsubishi 


SL917 

Plessey 

30 

ULN-2269 

Sprague 


LM1880 

National 


SL918 

Plessey 


ULN-2298 

Sprague 

100 

AN202 

Panasonic 


SL1327 

Plessey 


TBA520 

Telefunken 


AN232 

Panasonic 


TBA520 

Plessey 


TBA530 

Telefunken 


AN332 

Panasonic 


TBA530 

Plessey 


TBA540 

Telefunken 


AN334 

Panasonic 

170 

TBA540 

Plessey 


TBA560 

Telefunken 


LA1381 

Sanyo 


TBA560 

Plessey 


TBA990 

Telefunken 


LAI 382 

Sanyo 


TBA990 

Plessey 


TDA2140 

Telefunken 


TCA511 

SGS 


TCA800 

Plessey 


TDA2150, 

Telefunken 





CA1398 

RCA 


TDA2151 

Telefunken 


T.V. Picture Sharpness 



CA3066 

RCA 

40 

TDA2160 

Telefunken 


TA7126 

Toshiba 


CA3067 

RCA 


TDA2161 

Telefunken 

110 

T.V. Remote Control (also for other remote control 


CA3070 

RCA 


SN76242 

Tl 


applications) 



CA3071 

RCA 


SN76243 

Tl 


S2600 

AMI 


CA3072 

RCA 


SN76246 

Tl 


S2601 

AMI 


CA3121 

RCA 


SN76267 

Ti 


S2742 

AMI 

180 

CA3125 

RCA 


SN76298 

Tl 


S2743 

AMI 


CA3126 

RCA 


TA7053 

Toshiba 


S2744 

AMI 


C A3 128 

RCA 


TA7102 

Toshiba 


AY5-8410 

Gl 


CA3135 

RCA 


TA7103 

Toshiba 


AY5-841 1 

Gl 


C A3 137 

RCA 

50 

TA7141 

Toshiba 


AY5-8420 

Gl 


C A3 143 

RCA 


TA7150 

Toshiba 

120 

AY5-8450 

Gl 


CA3144 

RCA 


TA7161 

Toshiba 


AY5-8460 

Gl 


CA3170 

RCA 


TA7168 

Toshiba 


AY5-8461 

Gl 


CA3172 

RCA 


TA7169 

Toshiba 


SAA1024 

Gl 


LA1366N 

Sanyo 


T.V. Color Bar Generator 



SAA1025-01 

Gl 

190 

LAI 367 

Sanyo 


MM5332 

National 


SAA 1025-02 

Gl 


LAI 368 

Sanyo 





SAA1024 

ITT 


LAI 369 

Sanyo 


T.V Convergence Circuit 



SAA1025 

m 


lAi 375 

Sanyo 


nA1 146 

Hitschi 


SAA1130 

ITT 


LAI 374 

Sanyo 

60 

HA1147 

Hitachi 


MCI 4422 

Motorola 


LAI 375 

Sanyo 


HA1148 

Hitachi 


MC6525 

Motorola 


LAI 376 

Sanyo 


T.V. Games, see Games, T.V. 


130 

MC6526 

Motorola 


LAI 397 

Sanyo 





MC6527 

Motorola 


MCI 327 

Signetics 


T.V. Horizontal Processor 



LM1812 

National 


MCI 399 

Signetics 


yxAl 391 

Fairchild 


CA3035 

tRCA 

200 

TAA630 

Signetics 


fiA1394 

Fairchild 


SAFI 031 

Signetics 


TAA6301 

Siemens 


TBA920 

Fairchild 


SAFI 032 

Signetics 


TBA327 

Signetics 


HA1160 

Hitachi 


M054 

SGS 


TBA395 

Signetics 


TDA9400 

in 


M055 

SGS 


(Continued) 


(Continued) 


(Continued) 



t Military Temperature Range (-55’ to 125°C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Consumer Circuits (Cont’d) 

T.V. Remote Control (also for other remote control 

applications) (Cont’d.) 


Ml 024 

SGS 

Ml 025 

SGS 

SAB2000 

Telefunken 

SAB2010 

Telefunken 

SAB2020 

Telefunken 

U318M 

Telefinken 

U321M 

Telefunken 

SN76730 

n 

TM4500 

Toshiba 

T.V. Signal Processor (Jungle Circuit) 


HA1155 

Hitachi 

HA1159 

Hitachi 

HA1180 

Hitachi 

MCI 344 

Motorola 

LM1845 

National 

AN228 

Panasonic 

AN229 

Panasonic 

AN230 

Panasonic 

AN231 

Panasonic 

AN249 - - - 

Panasnnir 

AN328 

Panasonic 

AN331 

Panasonic 

AN349 

Panasonic 

AN350 

Panasonic 

SN76544 

Plessey 

TBA550 

Plessey 

CA3120 

RCA 

CA3142 

RCA 

LAI 388 

Sanyo 

LA3181 

Sanyo 

LAS 182 

Sanyo 

LA3187 

Sanyo 

, TBA31 1 

SGS 

TBA550 

Signetics 

TBA890 

Signetics 

TBA900 

Signetics 

TDA2680 

Signetics 

TDA2690 

Signetics 

ULN-21 25 

Sprague 

SN76524 

Tl 

SN76544 

Tl 

SN76545 

Tl 

T.V. Sound Circuit 


MA3065 

Fairchild 

HA1124 

Hitachi 

HA1125 

Hitachi 

HA1154 

Hitachi 

TDA1035 

in 

M5143 

Mitsubishi 

M5144 

Mitsubishi 


Function Device 

Source 

Line 

Consumer Circuits (Cont’d) 


T.V. Sound Circuit (Cont’d.) 



AN240 

Panasonic 


/ AN241 

Panasonic 


AN255 

Panasonic 


AN341 

Panasonic 


AN340 

Panasonic 


SL432 

Plessey 


SL437 

Plessey 


TAA570 

Plessey 


TAA661 

Plessey 

80 

TBA120 

Plessey 


TBA750 

Plessey 


CA2111 

tRCA 


CA3041 

RCA 


CA3042 

RCA 


CA3043 

tRCA 


CA3065 

RCA 


CA3075 

tRCA 


CA3134 

RCA 


LAI 363 

Sanyo 

90 

LAI 365 

Sanyo 


TDA1190 

SGS 


TDA1290 

SGS 


TBA120 

Siemens 


TBA120 

Signetics 


TBA750 

Signetics 


TDA2610 

Signetics 


ULN2111 

Signetics 


ULN2211 

Signetics 


ULN-21 11 

Sprague 

100 

ULN-21 65 

Sprague 


ULN-221 1 

Sprague 


ULN-2212 

Sprague 


TBA120 

. Telefunken 


SN76643 

Tl 


SN76651 

Tl . 


SN76660 

Tl 


SN76665 

Tl 


SN76666 

Tl 


SN76688 

Tl 

110 

TA7051 

Toshiba 


TA7071 

Toshiba 


TA7072 

Toshiba 


TA7073 

Toshiba 


TA7130 

Toshiba 


TA7146 

Toshiba 


T.V. Timer, Programmable 



MM53100 

National 


MM53105 

National 


T.V. Tone Control 


120 

TA7125 

Toshiba 


1 T.V. Touch Tuner. See also Switches, Capacitance 


above. 



TDA2620 

Signetics 


TDA2630 

Signetics 


TDA2631 

Signetics 


SAS660 

Telefunken 


SAS670 

Telefunken 


T.V. Tuner Controller 



AY3-8203 

Gl 

130 

AY5-8290 

Gl 


MEM4956 

Gl 


T1001 

Gl 


Til 01 

Gl 


T1201 

Gl 


fiPCIOlO 

NEC America 


jiPCIOII 

NEC America 



Line 


Function 


Device 


Source 


MCI 331 

MCI 351 

MCI 357 

MCI 358 

TDA1190 

LM1351 

LM1808 

LM2111 

LM2113 

LM3065 

TBA120 

M PC16 

jiPC558 

fiPC575 

pPC576 

(J.PC1022 

AN239 

AN206 

(Continued) 


Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

National 

National 

National 

National 

National 

National 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

Panasonic 

Panasonic 


10 


20 


30 


40 


50 


60 


70 


Consumer Circuits (Cont’d) 


T.V. Tuning Indicator 

AY3-8330 

Gl 

T.V. Tuning System 

Economega 

Gl 

Omega 

Gl 

T.V. Vertical Deflection 

[ TDA1170 

Fairchild 

M5188 

Mitsubishi 

MCI 393 

Motorola 

jrPC572 

NEC America 

(iPC1031 

NEC America 

AN232 

Panasonic 

AN332 

Panasonic 

AN334 

Panasonic 

LAI 383 

Sanyo 

TDA1170 

SGS 

TDA1270 

SGS 

TDA2600 

Signetics 

TA7152 

Toshiba 

TA7166 

Toshiba 

T V. Video Circuits 

TBA970 

Fairchild 

AY3-8900 

Gl 

AY3-8900-1 - 

Gl 

HA1144 

Hitachi 

HA1152 

Hitachi 

M5167 

Mitsubishi 

M5168 

Mitsubishi 

M5169 

Mitsubishi 

M5181 

Mitsubishi 

M5184 

Mitsubishi 

MC1330 

Motorola 

MCI 331 

Motorola 

MCI 349 

Motorola 

' MCI 350 

Motorola 

MCI 352 

Motorola 

LM1807 

National 

LM1889 

National 

TBA440 

National 

/uPC50 

NEC America 

jiPC595 

NEC America 

pPC596 

NEC America 

AN239 

Panasonic 

AN245 

Panasonic 

AN246 

Panasonic 

AN247 

Panasonic 

AN248 

Panasonic 

AN279 

Panasonic 

AN349 

Panasonic 

AN350 

Panasonic 

SL437 

Plessey 

SL456 

Plessey 

SL457 

Plessey 

TBA440 

Plessey 

TCA270 

Plessey 

TDA440 

Plessey 

CA270 

RCA 

CA1352 

RCA 

CA3068 

RCA 

C A3 136 

RCA 

LAI 352 

Sanyo 

LAI 353 

Sanyo 

TBA1440 

Siemens 

TBA1441 

Siemens 

TBA440 

Signetics 

TBA1440 

Signetics 

TBA1441 

Signetics 

TBA14406 

Signetics 

TCA270 

Signetics 

(Continued) 


140 


150 


160 



170 



180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Consumer Circuits (Cont’d) 


CC 

< 

IU 


Function Device 

Source 

Consumer Circuits (Cont’d) 

T.V. Video Circuits (Cont’d.) 


TCA540 

Signetics 

TDA2540 

Signetics 

TDA2541 

Signetics 

TDA440 

SGS 

TDA440 

Telefunken 

TDA4400 

Telefunken 

TDA4410 

Telefunken 

TDA4420 

Telefunken 

TDA4421 

Telefunken 

SN76600 

Tl 

SN76644 

Tl 

SN76650 

Tl 

TA7069 

Toshiba 

TA7074 

Toshiba 

TA7076 

Toshiba 

TA7124 

Toshiba 

TA7145 

Toshiba 

TA7147 

Toshiba 

TA7162 

Toshiba 

TA7175 

Toshiba 

Video Tape Recorder 


AN301 

Panasonic 

AN302 

Panasonic 

AN303 

Panasonic 

AN304 

Panasonic 

AN305 

Panasonic 

' AN306 

Panasonic 

AN 307 

Panasonic 

AN316 

Panasonic 

AN318 

Panasonic 

AN6Q5 

Panasonic 

TDA2700 

'Signetics 

TDA2710 

Signetics 

TDA2720 

Signetics 

TDA2730 

Signetics 

1 Watch, Analog (See also Digital CMOS 

Oscillators/Dividers) 


ICM7047 

Intersil 

MC14450 

Motorola 

MCI 4451 

Motorola 

pPD809 

NEC America 

CD22004 

RCA 

SY5008 

Synertek 

Watch, Digital (See also Digital CMOS 

Oscillators/Dividers) 


SI 424 A 

AMI 

S1424C 

AMI 

S1427A 

AMI 

S2732 

AMI 

S2733 

AMI 

SI 0305 

AMI 

HD04821 

Harris 

HD04822 

Harris 

HD04823 

Harris 

HDO4830 

Harris 

HD04831 

Harris 

MD4111 

Hitachi 

HD4205 

Hitachi 

300 

Hughes 

313 

Hughes 

352 

Hughes 

359 

Hughes 

367 

Hughes 

371 

Hughes 

398 

Hughes 

405 

Hughes 

5810 

Intel 

(Continued) 



Consumer Circuits (Cont’d) 


t Military Temperature Range (-55’ to 125°C) 


Watch, Digital (See also Digital CMOS 
Oscillators/Dividers) (Cont’d.) 70 

ICM1424 Intersil 

ICM7200 Intersil 

ICM7202 Intersil 

ICM7203 Intersil 

ICM7204 Intersil 

ICM7210 Intersil 

ICM721 4 Intersil 

ICM7220 Intersil 

ICM7221 Intersil 

ICM7222 Intersil 80 

MPS7145 Micro Power 

MPS7155 Micro Power 

MPS7175 Micro Power 

MCI 4440 Motorola 

MCI 4470 Motorola 

MCI 4479 Motorola 

MCI 4480 Motorola 

MCI 4481 Motorola 

MCC14482 Motorola 

MCI 4483 Motorola 90 

MM58104 National 

MM58115 National 

MM58117 National 

MM58118 National 

MM58119 National 

MM58120 National 

MM5829 National 

MM5860 National 

MM58601 National 

MM5880 National 100 

MM58801 National 

MM5882 National 

MM5885 National 

MM5886 National 

MM5890 National 

MM58127 National 

MM58128 National 

MM58129 National 

MM58130 National 

juPD810 NEC America 110 

>iPD819 NEC America 

ftPD824 NEC America 

JJ.PD826 NEC America 

juPD828 NEC America 

jliPD 829 NEC America 

/ 1 PD 844 NEC America 

5024 Nortec 

5055 Nortec 

MN6050 Panasonic 

MN6051 Panasonic 120 

MN6052 Panasonic 

MN6053 Panasonic 

MN6070 Panasonic 

MM6090 Panasonic 

MN5091 Panasonic 

MN6092 Panasonic 

MS680 RIG . 

* iocoh nm 1 

ivjvjwO i n i 

MS682 RTC 

MS683 RTC 130 

CD22001 RCA 

CD22002 , RCA 

CD22003 RCA 

CD22005 RCA 

CD22006 RCA 

CD22007 RCA 

CD22008 RCA 

CD22009 RCA 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Consumer Circuits (Cont’d) 

Watch, Digital (See also Digital CMOS 
70 Oscillators/Dividers) (Cont’d.) 


TA6656 

TA10176 

TA10177 

TA10294 

SCL5430 

SY5001 

SY5Q02 

SY5007 

RCA 

RCA 

RCA 

RCA 

SSS 

Synertek 

Synertek 

Synertek 


Watch, Digital Calculator 

MM58101 

National 


MM58102 

National 


Watch Message 

325 

Hughes 


328 

Hughes 


Watch, Stopwatch 

400 

Hughes 


ICM7045 

Intersil 


ICM7205 

Intersil 


ICM7215 

Intersil 


Cl 200 

LSI Comp 


MM5865 

National 


CD22007-1 

RCA 


CD22008-1 

RCA 


DF213 

SVconix 

(981) 

DF214 

Sttconix 

(981) 

SY5009 

Synertek 
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LINEAR-Followers 


Bias 

Current 

na25"C 

Offset 

Voltage 
mv 25”C 

Voltage 

Drift 

4V/°C 

Unity Gain 
Bandwidth 

MHz min 

Slew 

Rate 
v/p s 

Output 
v @ ma 

Supply 

Range 

Comments 

Device 

Source 

Followers 


0.1 

10 

25* 

100* 

1000 

9 @90 

+5 to +20 

Fast Follower 

LH0033 

t National 


50 

400 

200 

3000 

10 @200 

±11 to ±18 

Very Fast, FET 

9963 

tOEl 

0.15 

20 

25* 

100* 

1000 

9 @90 

±5 to ±20 

Fast Follower 

LH0033C 

National 

0.2 

25 

300* . 

200* 

2000 

10 @200 

±5 to ±20 

Very Fast Follower 

LH0063 

t National 


50 

300* 

200* 

2000 

10 @200 

±5 to ±20 

Very Fast Follower 

LH0O63C 

National 

0.2* 

50 

300* 

300* 

2000 

10 @200 

±5 to ±20 

Gain 0.094 (50 ohm) 

3553 

t Burr-Brown 

1.0 

10.0 

- 

- 

4* 

12 @ 2 

±5 to ±18 

Follower 

TCA410A 

Signetics 

3 

4.0 

6* 

12* 

30* 

10 @ 1 

± 5 to ±18 

Follower, replaces 102 

SG210 

Silicon G 




20* 

30* 

10 @ 1 

±5 to ±18 

Follower, replaces 102 

LM210 

AMD 









LM210 

Motorola 









LM210 

National 








Dual 210 Follower 

LH2210 

National 



10* 

20* 

30* 

10 @ 1 

±5 to ±18 

Follower, replaces 102 

110 

t Intersil 









210 

Intersil 



12* 

12* 

30* 

10 @ 1 

±5 to ±18 

Follower, replaces 1 02 

SG1 10 

t Silicon G 




20* 

30’ 

10 @ 1 

±5 to ±18 

Follower, replaces 102 

LM110 

t AMD 









jiAIIOM 

t Fairchild 









LM110 

t Motorola 









LM110 

t National 








Dual 1 1 0 Follower 

LH2110 

Intersil 









LH2110 

t National 


10.0 

- 

- 

4* 

12 @ 2 

±5 to ±18 

Follower 

TCA410B 

Signetics 









TCA410D 

Signetics 

5 

20.0 

100 

200 

1000 

10 @500 

±11 to ±18 

Fast, High Current 

9911 

tOEl 

7 

7.5 

10* 

12* 

30* 

10 @ 1 

±5 to ±18 

Follower, replaces 102 

SG310 

Silicon G 




20* 

30* 

10 @ 1 

±5 to +18 

Follower, replaces 102 

LM310 

AMD 









fiA310C 

Fairchild 









310 

Intersil 









LM310 

Motorola 









LM310 

National 








Dual 310 Follower 

LH231Q 

Intersil 









LH2310 

t National 

10 

5.0 

6* 

8* 

10* 

10 @ 1 

±15 

Follower 

SGI 02 

t Silicon G 




10’ 

10* 

10 @ 1.25 

±12 to ±18 

Follower 

LM102 

t National 




20* 

20* 

10 @ 1.25 

±5 to +18 

Follower 

LM202 

AMD 




- 

- 

10 @ 1.25 

±15 

Follower 

pA102M 

t Fairchild 









102 

t Intersil 



12* 

20’ 

20* 

10.@ 1.25 

±5 to ±18 

Follower 

LM102 

t AMD 

15 

10.0 

15* 

8* 

10* 

10 @ 1 

±15 

Follower 

SG202 

Silicon G 




10* 

10* 

10 @ 1.25 

±12 to ±18 

Follower 

LM202 

National 




- 

- 

10 @ 1.25 

±15 

Follower 

202 

Intersil 

20 

20.0 

100 

60 

2000 

10 @ 100 

±6 to ±18 

Very Fast Follower 

9910 

tOEl 

30 

15.0 

20* 

8* 

10* 

10 @ 1 

±15 

Follower 

SG302 

Silicon G 




10* 

10* 

10 @ 1.25 

±12 to ±18 

Follower 

LM302 

National 




20* 

20* 

10 @ 1.25 

±5 to ±18 . 

Follower 

LM302 

AMD 




- 

- 

10 @ 1.25 

±15 

Follower 

M A302C 

Fairchild 









302 

Intersil 

See also Linear Amplifiers, Special Purpose Current Amplifiers 





10 



40 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Operational Amplifiers 



General Purpose (Cont’d) 


Line J ma @ v Device 


High Output Current 


FET Input. Bipolar/ JFET available in standard (155), 
wideband (156) and uncompensated (157) versions, 
premium performance (A and B suffixes), and various 
temperature ranges (155, 255, 355, etc are available.) 
Some versions approach the low cost of the units 

below. (Cont’d.) 


LF155 

National (786) 

OP-15 

PMI (871) 

PM 155 

PMI (871) 

LF155 

Raytheon 

LF155 

Signetics 

LF155 

Tl 

FET Input. The “741 ” of the FET input devices has yet 
to be established. Such a device requires very low 
cost, several sources, and many users. Commercial 
devices in the 155 series above meet some of these 
criteria, however, devices from the series below are 

generally lower in cost. 


jiAF771 

Fairchild 

LF351 

National (776) 

LF13741 

National 

C A3 140 

RCA 

CA3160 

RCA 

TL081 

Tl (991) 


3000 @24 

IH8530C 

Intersil 


IH8530M 

t Intersil 

2000 @30 

3572A 

Burr-Brown 

2000 @ 24 

IH8520C 

Intersil 


IK8520M 

t intersii 

1100 @ 11 

833-21 

Beckman 


LH0021 

t National 

1000 @30 

3571 A 

Burr-Brown 

1000 @24 

IH8510C 

Intersil 


IH8510M 

t Intersil 

1000 @10 

833-21 C 

Beckman 


LH0021C 

National 

500 @ 10 

LH0061 

t National 


LH0061C 

National 

200 @10 

MA759 

t Fairchild 


pA759C 

Fairchild 

130 @ 13 

LH0041 

t National 


LHQ041C 

National 

100 @ 10 

3554A 

Burr-Brown 


3554B 

Burr-Brown 


3554S 

Burr-Brown 


LH0003 

National 

100 @ 

CA3094 

RCA 

75 @ 145 

3583 

Burr-Brown 

60 @30 

3580J 

Burr-Brown 

50 @10 

1430 

Teledyne P 

50 @5 

LH0005 

National 


LH0005A 

t National 

47 @ 14 

LH0020 

t National 


LH0020C 

National 

40 @4 

LH0005C 

National 

38 @11 

CA3033A 

tRCA 


CA3047A 

RCA 

32 @8 

TAA851 

Telefunken 


TAA865 

Telefunken 

30 @ 70 

3581 J 

Burr-Brown 

30 @ 10 

HVA23 

DDC 


HFS23 

DDC 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers (Cont’d) 


ma @ » device Source 


High Output Current (Cont’d) 


Unity Gain Slew Rate 
Line (vZ/isec min) Device 


20 @ 12 

TAA761 

Siemens 


TAA762 

t Siemens 


TAA765 

Siemens 


TCA315 

Siemens 


TCA325 

Siemens 

20 @10 

9912 

tOEl 

20 @8 

TAA861 

Siemens 


TAA862 

t Siemens 

18 @9 

CA3033 

tRCA 

15 @ 145 

3582J 

Burr-Brovm 


3584 

Burr-Brown 

15 @30 

LH0004C 

National 

15 @10 

HA-2620 

t Harris (692) 


HA2620 

Intersil 



High Speed 

1000 

AM-500 

Datei 


800(g=2) 

NE539 

Signetics 


600 

9912 

tOEl 


500 

1430 

Teledyne P 


400 

LH0024 

t National 


350 

LHQ032 

t National 



LH0032C 

National 


300 

9916 

tOEl 


280 

HA-2530 

t Harris 

(684) 

250 

HA-2535 

Harris 

(684) 


LH0024C 

National 



1435 

t Teledyne P 


250(g=5) 

9906 

tOEl 


200 

9908 

t OEI 


120 

AD505J 

AD 



AD505K 

AD 



AD505S 

tAD 


100(g=3) 

HA-2520 

Harris 

(680) 

100 

AD509K 

AD 



AD509S 

tAD 



3550K 

Burr-Brown 


80 

AD509J 

AD 



3507 J 

Burr-Brown 



1322 

t Teledyne P 



1322-01 

Teledyne P 


65 

3550J 

Burr-Brown 



3550S 

t Burr-Brown 


50 

LM118 

fAMD 



LM318 

AMD 



A0518 

AD 



AD518S 

tAD 



AD528 

AD 



AD528S 

tAD 



JU.A118 

t Fairchild 



(J.A318 

Fairchild 



HA-2510 

t Harris 

(676) 


LH0062 

t National 



LH0062C 

National 



LM118 

t National 



LM318 

National 



SFC2118 

tNPC 



SFC2318 

NPC 



LM118 

t Raytheon 



LM318 

Raytheon 



LM118 

t Tl 



LM318 

Tl 



Maximum 



Supply Voltage Device 

Source 

Line 


High Voltage 


450 (5v Internal Regulator) 
ZN417 


± 225 (5v Internal Regulator) 
ZN417- 


±150 

3582J 

t Burr-Brown 



3583 

Burr-Brown 



3584 

Burr-Brown 


±75 

3581 J 

t Burr-Brown 


±40 

3571 A 

t Burr-Brown 



3572A 

t Burr-Brown 



AM-464-2 

Datei 



AM-464-2M 

t Datei 



HA-2640 

t Harris 

(700) 


HA-2645 

Harris 

(TOO) 


MCI 536 

t Motorola 



LH0004 

t National 



LH0004C 

National 



LM143 

t National 



LM243 

National 



LM144 

t National 



SGI 536 

Silicon G 



1332 

Teledyne P 


±35 

3580J 

Burr-Brown 


±34 

MCI 436 

Motorola 



LM344 

National 



SGI 436 

Silicon G 


±30 

IH8510C 

Intersil 



IH8510M 

t Intersil 



IH8520C 

Intersil 



IH8520M 

t Intersil 



IH8530C 

Intersil 



IH8530M 

t Intersil 



MC1436C 

Motorola 



LM343 

National 



SG1436C 

Silicon G 



ac 

< 

iii 


t Military Temperature Range (-55’ to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Operational Amplifiers (Cont’d) 


Currant 

pa25*C 

Device 

Source 

Low Bias Current 

Rated values do not usually include thermal rise due 

to circuit operation. 


0.01 

ICH8500A 

Intersil 

0.075 

AD515L 

AD 

0.1 

3523L 

Burr-Brown 


ICH8500 

Intersil 

0.15 

AD515K 

AD 

0.25 

3523K 

Burr-Brown 

0.3 

AD515J 

AD 

0.5 

3523J 

Burr-Brown 

1.0 

AD523J 

AD 


3522L 

Burr-Brown 


8007AC 

Intersil 


8007AM 

t IntersH 


LH0052 

t National 


1439 

TetedyneP 

2.0 

3527B 

Burr-Brown 

5.0 

ADM501C 

AD 


AD506L 

AD 


AD523K 

. AD 


3522K 

Burr-Brown 


3522S 

Burr-Brown 


3527A 

Burr-Brown 


3527C 

Burr-Brown 


LH0052C 

National 


CA3080 

RCA 


CA3080A 

tRCA 


1425-01 

TeledyneP 


1425-02 

TetedyneP 


Voltage Drift 
(p.v/°C Max) 

Device 

Source 


Line 

Low Drift 


0.1 

AM-490-2C 

Datel 


40 

0.3 

AM-490-2B 

Datel 




HA-2904 

Harris 

(724) 


0.5 

AD504M 

AD 




3570C 

Burr-Brown 




LH0044A 

t National 




LH0044AC 

National 




LH0044B 

National 


50 


OP-05A 

PMI 

(849) 


0.6 

SSS725A 

tAMD 




pA7l4A 

t Fairchild 




HA-2900 

t Harris 

(724) 



OP-05E 

PMI 




OP-07A 

t PMI 

(853) 



SSS725A 

t PMI 




SSS725E 

PMI 



1.0 

AD504S 

fAD 


60 


3500E 

Burr-Brown 




351 OB 

Burr-Brown 




351 OS 

t Burr-Brown 




3521 L 

Burr-Brown 




AM-490-2A 

Datel 




MA714 

t Fairchid 

(627) 



pA714E 

Fairchild 




pA725A 

t Fairchild 




pA725E 

Fairchild 


70 


LH0044 

t National 




LH0044C 

National 




LM725A 

National 




SSS725 

tPMI 

(849) 



SSS725B 

PMI 




OP-05 

tPMI 

(849) 


1 .0 (Dual Unit) 

OP-10 

t PMI 

(857) 



OP-IOA 

t PMI 




OP-10E 

PMI 


80 

1.3 

OP-07 

f PMI 

(853) 



OP-07E 

PMI 

(853) 


1.5 

351 0A 

Burr-Brown 




jiA714C 

Fairer*! 




OP-05C 

PMI 




SSS725C 

PMI 



1 .5 (Dual Unit) 

OP-IOC 

PMI 


90 

1.6 

OP-07C 

PMI 

(853) 


2.0 

3527C 

Burr-Brown 




Supply Current 
pa@±15v Device 

Source 


Low Power 

Programmable 



! The current drain limits of these units are 


approximately 10 300 pa. 



p A776 

t Fairchild 


pA776C 

Fairchild 


HA-2720 

Haris 

(712) 

HA-2725 

Harris 

(712) 

4250 

t Intersil 


425CC 

Intersil 


8021 C 

Intersil 


8021 M 

t Intersil 


MCI 776 

t Motorola 


MC1776C 

Motorola 


MC3476 

Motorola 


LM4250 

f National 


LM4250C 

National 


CA3078 

tRCA 


CA3078A 

tRCA 


CA3094 

tRCA 


CA3094A 

tRCA 


CA3094B 

tRCA 


CA6078AT 

tRCA 


SGI 250 

t Silicon G 


SG2250 

SftconG 


SG3250 

SiiconG 


SG4250 

t Slcon G 


SG4250C 

Silicon G 


UC4250 

tSolitron 


UC4250C 

Solitron 


| Non Adjustable 

125 



LH0001 

National 


150 



HA-2700 

Haris 

(788) 

HA-2704 

Harris 

(708) 

HA-2705 

Harris 

(708) 

200 



TL061 

Tl 

(985) 

See TL061 series 



600 



ADI 08 

tAD 


LM108 

tAMD 


LM112 

tAMD 


LM212 

AMD 


pA108 

t Fairchid 


108 

t Intersil 


LM108 

t Motorola 


LM108 

t National 


LM112 

t National 


LM212 

National 


LM216A 

National 


LM316A 

National 


SFC2108 

NPC 


OP-08 

t PMI 

(858) 

OP-12 

tPMI 

(858) 

PM108 

t PMI 

(858) 

LM108 

Raytheon 


CAina 

tRnfl 


LM108 

t Signetics 


SGI 08 

SiconG 



t Military Temperature Range (-55° to 125"C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers (Cont’d) 


Function Device 

Source 


Line 

Supply 

Voltage 

Device 

Source 

Programmable 


Single Supply 

Adjustable Current/Performance 



Single (1 unit per package) 


Single (1 unit per package) 




5 to 16 



jiA776C 

Fairchild 




CA3130 

tRCA 

fiA776M 

t Fairchild 




C A3 130 A 

tRCA 

HA-2720 

t Harris 

(712) 



CA3130B 

tRCA 

HA-2725 

Harris 

(712) 


to 24 



.4250 

Intersil 




CA3094 

tRCA 

4250C 

Intersil 






802 1C 

Intersil 



to 36 



8021 M 

t Intersil 


10 


jiA759 

t Fairchild 

MC1776 

t Motorola 




fiA759C 

Fairchild 

MC1776C 

Motorola 




CA3140 

Intersil 

MC3476 

Motorola 




CA3140 

RCA 

LM4250 

t National 




CA3094A 

tRCA 

LM4250C 

National 






CA3078 

RCA 




CA3140B 

t Intersil 

CA3078A 

tRCA 




CA3140B 

tRCA 

CA3080 

RCA 




CA3094B 

tRCA 

CA3080A 

tRCA 






CA3094 

tRCA 


20 

Dual (2 units per package) 


CA3094A 

tRCA 






CA3094B 

tRCA 



10 to 16 



SGI 250 

t Silicon G 




DA-101 

Delco 

SG2250 

Silicon G 



3 to 26 



SG3250 

Silicon G 




LM2904 

National 

SG4250 

t Silicon G 




LM2904 

Tl 

SG4250C 

Silicon G 






TL066 

Tl 

(985) 



■ LM158 

t Motorola 

Dual (2 units per package) 





LM258 

Motorola 

HA-2730 

t Harris 

(718) 

30 


LM358 

Motorola 

HA-2735 

Harris 

(718) 



1 LM158 

t National 

8022C 

Intersil 




LM258 

National 

8022M 

t Intersil 




LM358 

National 

LH24250 

t National 




LM158A 

t National 

LH24250C 

National 




LM258A 

National 

Triple (3 units per package) 





LM358A 

National 

8023C 

Intersil 




LM158 

tSignetics 

8023M 

t Intersil 




LM258 

Signetics 

CA3060 

RCA 




LM358 

Signetics 

CA3060 

tRCA 


40 


NE532 

tSignetics 

CA3060A 

RCA 




SA532 

Signetics 

CA3060B 

RCA 




SE532 

Signetics 

L144A 

tSttconix 

(982) 



LM158 

t Tl 

L144B 

Sriiconi* 

(982) 



LM258 

Tl 

L144C 

SHiconii 

(982) 



LM358 

Tl 

SL144 

Siltronics 



3 to 36 



Quad (4 units per package) 





/tA798 

Fairchild 

XR146 

tExar 




MC3458 

Motorola 

XR246 

Exar 



8 to 36 



XR346 

Exar 


50 


TBA231 

SGS 

XR4202 

Exar 






XR4202M 

tExar 



Quad (4 units per package) 


LM146 

t National 

(766) 





LM246 

National 

(766) 





LM346 

National 

(766) 



fiA340lC 

Fairchild 






LM3401 

National 






MC3401 

Motorola 






CA3401 

tRCA 






RC3401 

Raytheon 





3 to 26 








LM2902 

Motorola 






LM2902 

National 





4 to 28 








(iA3301C 

Fairchild 






MC3301 

Motorola 






LM3301 

National 






RC3301 

-Raytheon 





3 to 30 








LM124 

tAMD 






(Continued) 


t Military Temperature Range 

-55“ to 125*0 



* Typical Values 


Supply 

Voltage Device 

Source 

Line 

Single Supply (Cont’d) 


3 to 30 (Cont'd.) 


120 

LM224 

AMD 


LM324 

AMD 


;iA124 

t Fairchild 


jiA224 

Fairchild 


MA324 

Fairchild 


LM124 

t Intersil 


LM224 

Intersil 


LM324 

Intersil 


LM324 

Motorola 


LM124 

t National 

130 

LM224 

National 


LM324 

National 


(iPC224 

NEC America 


jiPC324 

NEC America 


CA124 

tRCA 


CA224 

RCA 


CA324 

RCA 


LM124 

t Raytheon 


LM224 

Raytheon 


LM324 

Raytheon 

140 

LM124 

t Signetics 


LM224 

Signetics 


LM324 

Signetics 


• SA534 

Signetics 


SGI 24 

t Silicon G 


SG224 

Silicon G 


SG324 

Silicon G . 


LM124 

tn 


LM224 

Tl 


LM324 

Tl 

150 

TL321C 

Tl 


TL321M 

t Tl 


3 to 32 



LM2902 

Motorola 


LM2902 

Raytheon 


RC4137 

Raytheon 


RM4137 

t Raytheon 


RV4137 

Raytheon 


4 to 32 



LM2900 

National 

160 

LM3900 

National 


3 to 36 



XR3303 

Exar 


XR3403 

Exar 


XR3503M 

tExar 


pA3303C 

Fairchild 


fiA3403C 

Fairchild 


pA3503M 

t Fairchild 


MC3303 

Motorola 


MC3403 

Motorola 

170 

MC3503 

t Motorola 


RC3403 

Raytheon 


RM3503 

t Raytheon 


RV3403 

Raytheon 


4 to 36 



LM1900 

National 


LM2900 

Raytheon 


LM3900 

Raytheon 



60 


70 


80 


90 


100 


110 
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1C MASTER 

LINEAR-Operational Amplifiers (Cont’d) 


Unity Gain 

Bandwidth MHz Device 

Source 

Wide 

Band 


500* 


1435 

t Teledyne P 

200 1 


9916 

t OEI i 

100 > 


AM-500 

Datel 


HVA23 

DDC 


SS08 

t OEI 

80 1 


HFS23 

DDC | 

70* 1 


3554A 

Burr-Brown 


3554B 

Burr-Brown 


3554S 

t Burr-Brown 


LH0024 

t National 


LH0024C 

National 


LH0032 

t National 


LH0032C 

National 

65* 


jiA715C 

Fairchild 


ftA715M 

t Fairchild 

60* 


9912 

t OEI 


1430 

Teledyne P 

50* 


3551 J 

Burr-Brown 


3551 S 

t Burr-Brown 


CA3015 

fRCA 


CA3015A 

tRCA 


CA3016 

fRCA 


CA3016A 

tRCA 


CA3030 

RCA 


CA3030A 

RCA 


CA3038 

tRCA 


CA3038A 

tRCA 

38* 


CA3100 

tRCA 

35* ' 


AD507J 

AD 


AD507K 

AD 


AD507S 

tAD 

30* I 


fiA702C 

Fairchild 


jxA702M 

t Fairchild 


MCI 71 

Motorola 


LH0003 

t National 


LH0003C 

National 


LH0005 

t National 


LH0005A 

National 


LH0005C 

t National 


pPC51A 

NEC America 


liP C702 

NEC America 


SL702C 

Plessev 


RC702 

Raytheon 


RM702 

t Raytheon 


TL702M 

tTI 


TL702C 

n 


/iA702M 

tTI 


Unity Gain 
line Bandwidth MHz Device 


Unity Gain 

Line 8andwidth MHz Device 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operatlonal Amplifiers-Characteristics 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25*C) 

na. (25’C) 

na. (25”C) 

pv/‘C 

MHz 

V/(IS 

v/v 

db 

Comp. 

Comments 

Device 

Source 

Single Units 


In this list the "Comp.” column indicates the number of compensation components required at unity gain. Thus 0 indicates a fully compensated amplifier. 



The bandwidth and slew rate are listed with the amplifier compensated for unity gain. 






0.020* 

0.15* 

0.05* 

0.1 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AM-490-2C 

. Datel 




0.3 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AM-490-2B 

Datel 




0.6 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AM-490-2M 

t Datel 




1.0 

3* 

2.5’ 

1M 

120 

3 

Chopper Stabilized 

AM-490-2A 

Datel 

0.025 

2 

2 

0.6 

1.2* 

0.25’ 

300K 

110 

0 

Ultra Low Offset Voltage. Low Drift 

fiA 71 4A 

t Fairchild 











OP-07A 

+ PMI (853) 


10 

2.5 

2 

0.3* 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510L 

AD 











AD510S 

tAD 


15 

2.5 

0.5 

0.4* 

0.06* 

1M 

120 

1 

Precision, Low Noise 

LH0O44A 

t National 











LH0044AC 

National 

0.05 

0.050 

0.0005* 

75* 

1* 

6* 

20K 

70 

0 

FET 

3540J 

t Burr-Brown 


0.5 

0.3 

0.2* 

3* 

10* 

1 0OK ' 

80 

3 

Chopper Stabilized 

TL089I 

Tl 


1 

0.5 

0.4 

3* 

2.5* 

10M 

130 

3 

Chopper Stabilized 

HA-2904 

Harris (724) 


13 

4.0 

1 

0.3 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510K 

AD 


30 

5 

0.5 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044B 

National 




1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044 

t National 

0.06 

1 

0.5 

0.6 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

HA-2900 

t Harris (724) 


15 

10 

0.5 

0.4* 

0.5 

1M 

no 

1 

Low Drift 

351 0C 

Burr-Brown 

0.075 

3 

2.8 

1.3 

1.2* 

0.25* 

200K 

110 

0 

Ultra Low Offset Voltage, Low Drift 

/xA714 

t Fairehfld (627) 











OP-07 

fPMI (853) 


4 

3.8 

1.3 

1.2* 

0.25* 

200K 

106 

0 

Ultra Low Offset Voltage, Low Drift 

M A714E 

Fairchild 

0.12 

25 

15 

1 

0.4* 

0.5 

1M 

110 

1 

Low Drift 

351 0B 

Burr-Brown 











351 OS 

t Burr-Brown 











OP-07E 

PMI (853) 

0.08 

1 

0.5 

0.2* 

3’ 

2.5* 

1M 

120 

3 

Chopper Stablilized 

AM-490 

Datel 











HA-2905 

Harris (724) 











1340 

Teledyne P 

0.10 

10 

5 

0.5 

0.3* 

0.1* 

1-1000 

80 

0 

Instrumentation 

AD522C 

AD 


25 

5 

3 

3* 

0.1* 

250K 

94 

0 

Trimmed Offset 

AD510J 

AD 


35 

5 

1 

0.4* 

0.06’ 

500K 

114 

1 

Precision, Low Noise 

LH0044C 

National 


70 

1 

0.6 

- 

- 

1M 

120 

4 

Instrumentation 

SSS725A 

t PMI 




0.8 

- 

- 

1M 

120 

4 

High Performance 725 

SSS725A 

tAMD 

0.15 

1 

0.6 

0.2* 

3* 

10* 

100K 

100 

3 

Chopper Stabilized 

TL089C 

Tl 


2 

0.2 

2.5 

0.8* 

0.12* 

80K 

104 

0 

Improved 108A, low bias, 
compensated 

OP-12A 

t PMI (858) 











OP-12E 

PMI (858) 









1 

Improved 108A, low bias 

OP-08A 

t PMI (858) 











OP-08E 

PMI (858) 



2 

0.9 

1.2* 

0.25* 

300K 

114 

0 

Instrumentation 

OP-05A 

t PMI 


7 

6 

1.8 

1.2* 

0.25* 

120K 

100 

0 

Ultra Low Offset Voltage, Low Drift 

HA714C 

Fairchild 











OP-07C 

PMI (853) 


12 

6 

2.5 

1.2* 

0.25* 

120K 

94 

0 

Ultra Low Offset, Low Drift 

OP-07D 

PMI (853) 


35 

20 

2 

0.4* 

0.5 

1M 

110 

1 

Low Drift 

351 OA 

Burr-Brown 

0.20 

15 

10 

2 

0.3* 

0.1* 

1-1000 

80 

0 

Instrumentation 

AD522B 

AD 


25 

20 

6 

0.3* 

0.1* 

1-1000 

75 

0 

Instrumentation 

AD522S 

t AD 

0.25 

0.002 

0.0003* 

5 

1* 

0.6 

100K 

76* 

0 

Low Drift FET 

3527B 

Burr-Brown 


0.005 

0.0003’ 

2 

1* 

0.6 

100K 

76* 

0 

Ultra Low Drift FET 

3527C 

Burr-Brown 


0.010 

0.002* 

1 

1.5* 

0.6 

100K 

90* 

0 

Ultra Low Drift FET 

3521 L 

Burr-Brown 


0.015 

0.002* 

2 

1.5* 

0.6 

100K 

90* 

0 

Ultra Low Drift FET 

3521 K 

Burr-Brown 


0.020 

0.020* 

5 

1.5* 

0.6 

50K 

90* 

0 

Ultra Low Drift FET 

3521 J 

Burr-Brown 







(Continued) 






t Military Temperature Range (-55° to 125°C) * Typical Values 
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1C MASTER 

LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

na. (25'C) 

na. (25*C) 

fiv/'C 

MHz 

V/flS 

v/v 


Single Units (Cont’d) 


0.25 

0.020 

0.020* 

5 

1.5* 

0.6 

50K 

90* 

0.30 

2 

0.2 

3.5 

0.8* 

0.12* 

80K 

104 


25 

20 

6 

0.3* 

0.1* 

0.0001 

0.00005 

25 

1* 

0.6 

0.00025 

0.0001 

25 

1* 

0.6 

0.001 

0.0001 

5 

1* 

1.5 

0.005 

0.001* 

25 

1* 

06 


0.0003* 

10 

1* 

0.6 

0.020 

0.002* 

10 

1.5* 

0.6 

0.050 

0.01 

5 

2.5* 

3 


CC 

< 

111 

z 


100K 86 


Comp Comments 

0 Ultra Low Drift FET 

0 Improved 108A, low power, 

compensated 

1 Improved 108A, low power 

0 Instrumentation 

0 Ultra Low Bias FET 

0 Ultra Low Bias FET 

0 Precision FET 

0 Low Offset FET 

0 Low Drift FET 

0 Ultra Low Drift FET 

0 Precision Bipolar JFET 

0 Precision Wideband JFET 

0 Bipolar-JFET, bias comp. 

0 Wideband-JFET, bias comp. 

— Wideband, Decompensated, 

Settles to 0.01% in 1.5 jiS 

1 Precision Bipolar, Low Bias 


LM108A 

LM208A 

AD108A 

AD208A 

pA108AM 

pA208AM 

108 A 

208 A 

LM108A 

LM208A 

LM108A 

LM208A 

SFC2108A 

SFC2208A 

PM 108 A 

PM208A 

LM108A 

LM208A 

CA108A 

CA208A 

LM108A 

LM208A 

SG108A 

SG208A 


t Burr-Brown 


fPMI (858) 

PMI (858) 

tPMI (858) 

PMI (858) 

~ AD 
Burr-Brown 
Burr-Brown 
t National 


t National (800) 
National (800) 

t National (800) 
National (800) 20 

tPMI (871) 

PMI (871) 

tPMI (877) 

PMI (877) 


tPMI (882) 

PMI (882) 

fAMD 

AMD 

tAD 

AD 

t Fairchild 
Fairchild 
f Intersil 
Intersil 
t Motorola 
Motorola 
t National 
National 
tNPC 
NPC 

tPMI (858) 
PMI 

t Raytheon 
t Raytheon 
tRCA 
RCA 
t Signedcs 
Signetics 
} Silicon G 
Silicon G 





0.3* 

0.1 

80K 

96 

0 

Compensated 108A 

SG1118A 

SG2118A 

t Silicon G 

Silicon G 

3 

2.8 

2 

1.2* 

0.25* 

200K 

114 

0 

instrumentation 

OP-05 

tPMi (849) 

4 

3.8 

2 

1.2* 

0.25* 

200K 

no 

0 

Instrumentation 

OP-05E 

PMI 

7 

1 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar 

LM308A 

AMD 


t Military Temperature Range (-55* to 1 25*C) 


(Continued) 

* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25"C) 

Bias 

Current 
na. (25'C) 

Offset 
Current 
na (25'C) 

Voltage 

Drift 

jiv/”C 

Band- 

width 

MHz 

Slew 

Rate 

Y/flS 

Voltage 

Gain 

y/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 



V 






0.5 

7 

1 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar 

(Cont’d.) 

LM308A 

LM308A 

PM308A 

CA308A 

LM308A 

LM308A 

SG308A 

Motorola 

National 

PMI 

RCA 

Raytheon 

Signetics 

Silicon G 





0.3* 

0.1 

80K 

96 

0 

Compensated 308A 

SG3118A 

Silicon G 


30 

5 

5 

1* 

0.25* 

80K 

90 

1 

General Purpose 

AD301AL 

AD 


35 

2 

8 

0.8 

0.25 

100K 

90 

0 

General Purpose 

OP-02A 

OP-02E 

t PMI (839) 

PMI (839) 


50 

5 

5 

1* 

0.5* 

50K 

90 

0 

Higher Accuracy 741 

AD741L 

AD 



30 

1 

1.5* 

0.8 

100K* 

100* 

0 

Low Drift 

3500E 

Burr-Brown 


75 

5 

2 

1 

0.005* 

1000K 

110 

4 

High Accuracy Instrumentation 

HA725AM 

t Fairchild 


80 

5 

0.6 

- 

- 

1000K 

120 

4 

Instrumentation 

SSS725E 

PMI 




1 

- 

- 

1000K 

120 

4 

Instrumentation 

SSS725 

PMI (849) 


500 

200 

15 

0.3 

- 

- 

72 

0 

Instrumentation 

HC3020 

HyComp 

0.7 

30 

2 

5 

2.5* 

18* 

50K 

90 

0 

High Speed 

OP-01 

OP-01 H 

t PMI (837) 

PMI (837) 

0.75 

80 

5 

1 

- 

- 

1000K 

110 

4 

Instrumentation 

SSS725B 

PMI 




2.8* 

- 

- 

1000K 

110 

4 

High Performance 725 

SSS725B 

AMD 




- 

1* 

0.3* 

50K 

80 

0 

High Performance 

pA741AM 

t Fairchild 





0.44 

0.3 

50K 

80 

0 

High Performance 

/iA741EC 

Fairchild 

1.0 

0.000075 

- 

25 

0.35 

0.3 

50K 

70 

0 

FET Electrometer 

AD515L 

AD 


0.00015 

- 

15 

0.35 

0.3 

100K 

80 

0 

FET Electrometer 

AD515K 

AD 


0.0005 

0.0002 

50 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523J 

Burr-Brown 


0.005 

0.0002 

10 

1* 

1 

75K 

76 

0 

Precision FET 

LH0052C 

National 



0.002 

25 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501C 

AD 





1 

3 

50K 

70 


Low Bias Current, FET 

1425-01 

Teledyne P 



0.002* 

10 

1 

3 

50K 

70 

0 

Low Bias Current, FET 

1425-02 

Teledyne P 



- 

10 

1* 

3 

75K 

80 

0 

High Accuracy, FET 

AD506L 

AD 


0.010 

0.002* 

50 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

3522J 

Burr-Brown 



0.005* 

25 

1 

3 

50K 

70 


Low Drift, FET 

1426-01 

Teledyne P 





10* 

65 

25K 

70* 

0 

Fast Settling, 1 juls to 0.01 % 

3550J 

3550S 

Burr-Brown 
t Burr-Brown 





20* 

100 

25K 

70* 

0 

Fast Settling, 0.6 /is to 0.01 % 

3550K 

Burr-Brown 



- 

25 

4* 

3 . 

25K 

80* 

0 

General Purpose FET 

ADM501B 

AD 


0.015 

— 

25 

10* 

50 

50K 

80 

0 

Fast Wideband, High Accuracy 

AD528K 

AD528S 

AD 

tAD 


0.025 

0.01* 

5 

1 

3 

50K 

70 

0 

Low Drift, FET 

1426-03 

Teledyne P 




10 

1 

3 

50K 

70 

0 

Low Drift, FET 

1426-02 

Teledyne P 


0.050 

0.01 

15 

70 

1000 

100K 

44 

1 

150ns Settling to 0.05% 

3554B 

Burr-Brown 




25 

70 

1000 

100K 

44 

1 

150ns settling to 0.05% 

3554S 

t Burr-Brown 


0.10 

0.01 

50 

50* 

250* 

100K 

70* 

1 

Wideband, Fast Settling 

3551 J 

3551 S 

Burr-Brown 
t Burr-Brown 



0.02 

10 

13* 

7.5 

75K 

86 

0 

Bipolar-JFET, bias comp. 

OP-15B 

OP-15F 

tPMI (871) 

PMI (871) 





18* 

12 

75K 

86 

0 

Wideband-JFET, bias comp. 

OP-16B 

OP-16F 

t PMI (877) 

PMI (877) 






35 

75K 86 

(Continued) 


Wideband, Decompensated, 

Settles to 0.01% in 1.5 jis 

OP-17B 

t PMI (882) 


t Military Temperature Range (-55° to 125°C) * Typical Values 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



Offset 
Vottage 
mv (25'C) 

Bias 

Current 
na. (25’C) 

Offset 

Current 
na (25'C) 

Voltage 

Drift 

(iv/‘C 

Band- 

width 

MHz 

Slew 

Rate 

V/(»S 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


1.0 

0.10 

0.02 

10 


35 

75K 

86 


Wideband, Decompensated, 

Settles to 0.01% in 1.5 fis 

(Cont’d.) 

OP-17F 

PMI (882) 


5 

0.5 

10 

0.8* 

0.12* 

40K 

84 

0 

Precision, low input current 

OP-12C 

OP-12G 

tPMI (858) 

PMI (858) 









1 

Precision, low input current 

OP-08C 

OP-08G 

t PMI (858) 

PMI (858) 



7* 

3 

1.5* 

1 

45K 

100* 

0 

Low Bias, Low Noise 

3500C 

Burr-Brown 




5 

1.5* 

1 

45K 

100* 

0 

Low Bias, Low Noise 

3500T 

t Burr-Brown 



7 

- 

- 

1.5* 

50K 

- 

0 

Low Input Bias, High Slew Rate 

ULS-2171 

t Sprague 


100 

20 

4* 

1* 

0.25* 

25K 

70 

2 

General Purpose, Low Quiescent 
Power 

LH0001 

t National 







30K 

70 

2 

High Voltage 

LH0004 

t National 




5 

1* 

0.005* 

1000K 

110 

4 

High Accuracy Instrumentation 

pA725M 

LM725 

tFarchM 
t National 





0.5* 

0.01* 

1000K 

110 

4 

Instrumentation 

RM725 

t Raytheon 







1000K 

110 

4 

Instrumentation 

725 

pPCl54 

PM725 

t AMD 

NEC America 

t PMI (849) 


200 

50 

6 

1* 

0.4* 

25K 

80 

3 

General Purpose 

RM709A 

t Raytheon 

1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Instrumentation 

OP-05C 

PMI 


110 

13 

4.5 

- 

- 

500K 

100 

4 

Instrumentation 

SSS725C ■ 

PMI 

1.5 

0.010 

- 

25 

1* 

3 

50K 

80 

0 

High Accuracy, FET 

AD506K 

AD 




50 

1* 

3 

50K 

80 

0 

High Accuracy, FET 

AD506S 

tAD 


0.020 

- 

25 

1* 

50* 

50K 

80 

1-3 

High Speed, Laser Trim 

AD516K 

AD 




50 

1* 

50* 

50K 

80 

1-3 

High Speed, Laser Trim 

AD516S 

tAD 


80 

5 

2 

- 

- 

1000K 

120 

4 

High Performance 725 

SSS725 

t AMD 





0.5* 

0.005* 

1000K 

120 

4 

Instrumentation 

LM725A 

t National 




2* 

- 

- 

1000K 

120 

4 

High Performance 725 

SSS725E 

AMD 



10 

0.5 

0.3* 

0.12* 

1000K 

110 

1 

Low Drift, Low Noise 

AD504M 

AD 




1 

0.3* 

0.12* 

1000K 

110 

1 

Low Drift, Low Noise 

AD504L 

AD504S 

AD 

tAD 


100 

15 

3 

0.3* 

0.12* 

500K 

100 

1 

Low Drift, Low Noise 

AD504K 

AD 


120 

45 

4* 

1* 

0,25* 

30K 

70 

2 

High Voltage 

i unman 

Mationa! 

2.0 

0.010 

0.0005’ 

5 

1* 

3 

50K 

70 

0 

Low Offset Voltage, FET 

8007C-1 

Intersil 




15 

1* 

3 

50K 

70 

0 

Low Offset Voltage, FET 

8007C-2 

8007M-2 

Intersil 
t Intersil 



0.005* 

50 

1 

3 

50K 

70 

- 

Low Bias Current, FET 

1425 

Teledyne P 



- 

75 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501A 

AD 


0.020 

0.010 

15 

4* 

10* 

50K 

86 

1 

MOS FET, Single Supply, Strobe 

CA3130B 

tRCA 







100K 

86 

0 

MOS FET Single Supply, Strobe 

CAS 1608 

tRCA 


0.025 

0.01* 

50 

1 

3 

100K 

72 


Low Drift, FET 

1426 

Teledyne P 


0.030 

0.01 

5* 

4,5* 

9* 

50K 

86 

0 

MOS FET, Single Supply 

CA3140B 

CA3140B 

t IntersH 
tRCA 


0.050 

0.01 

5 

2.5* 

3 

50K 

85 

(Continued) 

0 

Bipolar - JFET 

LF155A 

LF355A 

|iAF155A 

)iAF355A 

LF155A 

LF355A 

t AMD 

AMD 
t Fairchild 

Fairchild 
t Intersil 

Intersil 


t Military Temperature Range (-55° to 125'C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




mv (25*C) 

na. (25'C) 

na. (25°C) 

/iv/‘C 

MHz 

v/|lS 

v/v 

* 

Comp. Comments 

Device 

Source 


Single Units (Cont’d) 


2.0 


0.050 


0.01 


2.5* 


50K 


85 


Bipolar - JFET 


10 


50K 


85 


Wideband - JFET 


40 


50K 


85 


Wideband Decompensated 


50 


70 


1000 


100K 


44 


150ns Settling to 0.05% 


0.10 


0.05 

0.05* 


13* 


50K 


80 


Wideband Bipolar JFET 


40 


0.5* 


50K 


80 


High Current, High Power 


0.50 

2 


75 


60* 


500 


200K 


Inverting, Settles to 0.01 % in 200 ns 


0.2 


0 . 2 * 


50K 


85 


Micropower, Supply Current 600 ]ia 


0.1 * 50K 


85 


Compensated 108/208 


0.3* 50K 85 


(Continued) 


Precision Bipolar 


(Cont’d.) 

LF155A 

t Motorola 

LF355A 

Motorola 

PM155A 

tPMI (871) 

PM355A 

PMI (871) 

LF155A 

t National (786) 

LF355A 

National (786) 

LF155A 

t Raytheon 

LF355A 

Raytheon 

LF155A 

tSignetics 

LF355A 

Signetics 

LF155A 

t Tl 

LF355A 

Tl 


LF156A 

tAMD 

LF356A 

AMD 

fiAF156A 

t Fairchild 

pAF356A 

Fairchild 

LF156A 

Intersil 

LF356A 

Intersil 

LF156A 

t Motorola 

LF356A 

Motorola 

LF156A 

t National (786) 

LF356A 

National (786) 

PM 156 A 

t PMI (877) 

PM356A 

PMI (877) 

LF156A 

t Raytheon 

LF356A 

Raytheon 

LF156A 

tSignetics 

LF356A 

Signetics 

LF156A 

t Tl 

LF356A 

Tl ' 


LF157A 

tAMD 

LF357A 

. AMD 

jiAF157A 

t Fairchild 

pAF357A 

Fairchild 

LF157A 

t Intersil 

LF357A 

Intersil 

LF157A 

t Motorola 

LF357A 

Motorola 

LF157A 

t National (786) 

LF357A 

National (786) 

PMI 57 A 

t PMI (882) 

PM357A 

PMI (882) 

LF157A 

t Raytheon 

LF357A 

Raytheon 

LF157A 

tSignetics 

LF357A 

Signetics 

LF157A 

t Tl 

LF357A 

Tl 


3554A 


LF351A 


3571 A 
3572A 


1430 


LM112 

LM212 

LM112 

LM212 


SG1 118 
SG2118 


LM108 
LM208 
ADI 08 
AD208 


Burr-Brown 


National (776) 


Burr-Brown 

Burr-Brown 


Teledyne P 


tAMD 
AMD 
t National 
National 


t Silicon G 
Silicon G 


tAMD 

AMD 

tAD 

AD 


10 


20 



40 


50 


60 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 


j 



Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




mv (25"C) 

na. (25*C) 

na. (25*C) 

)iW‘C 

MHz 

V/flS 

v/v 

db 

Comp. Comments 

Device 

Source 


Single Units (Cont’d) 


a 

< 

III 



10 

15 


50 

25 

60 

10 

15 

75 

10 

15 


1* 0.3* 


50K 85 


1 Precision Bipolar 


(Cont'd.) 
/J.A108M 
pA208M 
108 
208 
LM1Q8 
LM208 
LM108 
LM208 
SFC2108 
SFC2208 
PM108 
PM208 
LM108 
LM208 
CA108 
CA208 
LM108 
LM208 
SGI 08 
SG208 


Low Bias, Low Noise 
Low Bias, Low Noise 
Low Offset Current 

High Speed 

General Purpose 

High Performance, Low Drift 
High Performance 741 

General Purpose 
High Performance, High Gain 
High Performance, Low Drift 
High Slew Rate 
60V/ps Comp, for g=5 
General Purpose, Compensated 


RM1556A 

3500B 

3500S 


LM107 

LM207 

pA107M 

U.A207M 

107 

207 

LM107 

LM207 

LM107 

LM207 

SFC2107 

SFC2207 

LM107 

LM207 

CA107 


t Military Temperature Range (-55° to 125“C) 


' (Continued) 

* Typical Values 

Bold face indicates additional data is provided on the page noted. 


t Fairchild 
Fairchild 
t Intersil 
Intersil 
t Motorola 
Motorola 
t National 
National 
tNPC 
NPC 

tPMI (858) 
PMI 

t Raytheon 
Raytheon 
tRCA 
RCA 
t Signetics 
Signetics 
f Silicon G 
Silicon G 





0.3* 

0.3* 

50K 

85 

1 

Low Noise 108 

108LN 

t Intersil 

3 

2 

10 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501 C 

Burr-Brown 

5 

0.5 

10 

- 

1.7* 

2.5K 

80 

3 

Wideband 

pA702M 

t Tl ' 

7 

3 

10 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501 B 

3501 S 

Burr-Brown 
t Burr-Brown 

15 

5 

3 

3 

1.5 

40K 

80 

0 

High Performance, High Gain 

MCI 556 

t Motorola 


t Raytheon 
Burr-Brown 
t Burr-Brown 


PMI (837) 

t PMI (837) 

fPMI (839) 

PMI (839) 

t Teiedyne P 
tAMD 

t PMI (839) 

t Sprague 
t Raytheon 
Teledyne P 
t Signetics 
t Signetics 

tAMD 
AMD 
t Fairchild 
Fairchild 

+ jrttorcjj 

Intersil 
t Motorola 
Motorola 
f National 
National 
tNPC 
NPC 

t Raytheon 
Raytheon 
tRCA 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

na (25'C) 

na (25*C) 

pv/°C 

MHz 

v/jiS 

v/v 


CMRR 

db Comp. Comments 


Single Units (Cont’d) 

2.0 75 10 


50K 80 


General Purpose, Compensated 


(Cont'd.) 
CA207 
LM107 
LM207 
SGI 07 
SG207 
LM107 
LM207 


Higher Accuracy 741 

AD741S 

tAD • 

90 

0 

Higher Accuracy 741 C 

AD741K 

AD 

80 

1 

General Purpose, Improved 101, 
Uncompensated 

AD101A 

tAD 




AD201A 

AD 




LM101A 

f AMD 




LM201A 

AMD 




pAIOIAM 

t Fairchild 




ftA201AM 

Fairchild 


0.3* 0.12* 


CA3010A 

CA3029A 

CA3037A 


t Intersil 
Intersil 
t Motorola 
Motorola 
t National 
National 
t Raytheon 
Raytheon 
tRCA 
RCA 
t Signetics 
Signetics 
t Silicon G 
Silicon G 
til 
Tl 





0.8* 

0.5* 

50K 

80 

1 

Low Noise 101 A 

101 ALN 

t Intersil 


30 

- 

- 

1 

50K 

70 

0 

Improved 307 

844C 

Teledyne S 








1 

Improved 301 A 

846C 

Teledyne S 


- 

15* 

4* 

120 

1 0OK 

- 

0 

High Speed Inverting 

AD505J 

AD 

200 

50 

10 

5* 

0.3* 

25K 

80 

3 

General Purpose 

|iA709AM 

MC1709A 

LM709A 

SFC2709A 

fiA709A 

fiA709AM 

t Fairchild 
t Motorola 
t National 
tNPC 
t Signetics 
t Tl 

800 

200 

— 

10* 

6* 

50K 

80 

1 

Wideband, low noise 

SE5534 

SE5334A 

f Signetics 
t Signetics 

4000 

1500 

1.2’ 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 

CA3008A 

RCA 


2.5K 

80 

2 

Wideband 

MC1712 

t Motorola 

2.5 K 

80 

3 

Wideband 

pA702M 

t Fairchild 





RM702 

t Raytheon 





/J.A702M 

t Tl 

2K 

80 

1 

12 Volt, Wideband 

CA3015A 

tRCA 





CA3016A 

tRCA 





CA3030A 

RCA 





CA3038A 

tRCA 

250K 

94 

1 

Choppertess, Low Drift 

AD508J 

AD 

200K 

— 

0 

High Speed Inverting 

AD505K 

AD 





AD505S 

tAD 


(Continued) 






t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



Offset 

Bias 

Offset 

Voitage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25'C) 

na. (25'C) 

na. (25*C) 

fiv/X 

MHz 

V/(lS 

v/v 

(ft) 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


2.5 

(Cont’d.) 

100 

20 

3* 

1* 

0.25* 

25K 

70 

2 

Micropower, High Performance 

LH0001A 

t National 


125 

35 

2* 

1* 

0.005* 

250K 

94 

4 

High Accuracy Instrumentation 

725C 

AMD 










* 

jiA725C 

Fairchild 











LM725C 

National 











pPC725 

NEC America 











PM725C 

PMI 











RC725 

Raytheon 




3 

- 

- 

250K 

96 

4 

725 type 

|iPC154A 

NEC America 


200 

40 

5 

0.3* 

0.12* 

250K 

94 

1 

Low Drift, Low Noise 

AD504J 

AD 


250 

50 

10* 

1* 

0.25* 

100K 

90 

2 

High Gain Instrumentation, 50 ma 

LH0020 

t National 

3.0 

0.0003 

- 

50 

0.35 

0.3 

40K 

66 

0 

FET Electrometer 

AD515J 

AD 


0.020 

0.020* 

25 

5 

20* 

50K 

110* 

0 

High Voltage FET 

3581 J 

Burr-Brown 





3* 

20* 

100K 

110* 

0 

High Voltage FET 

3582J 

Burr-Brown 





5* 

20* 

400K 

110* 

0 

High Voltage FET 

3583 

Burr-Brown 





7* 

- 

1000K 

110* 

2 

High Voltage FET 

3584 

Burr-Brown 


0.030 

- 

50 

10* 

50 

25K 

70 

0 

Fast Wideband, High Accuracy 

AD528J 

AD 


0.050 

0.01 

8* 

4* 

13* 

50K 

80 

0 

Wideband FET 

jiAF771A 

f Fairchild 



0.015 

— 

1* 

0.3* 

40K 

80 

0 

High Performance, Low Input Current 

LM216A 

AMD 











LM316A 

AMD 











LM216A 

National 











LM316A 

National 











LM216A 

Raytheon 











LM316A 

Raytheon 


20.0 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low noise, Bipolar-FET 

TL071AM 

t Tl (988) 











TL071BC 

Tl (988) 




15 

12* 

5 

50K 

82 

0 

Bipolar-JFET, bias comp. 

OP-15C 

t PMI (871) 











OP-15G 

PMI (871) 





17* 

9 

50K 

82 

0 

Wideband-JFET, bias comp. 

OP-16C 

t PMI (877) 


- 









OP-16G 

PMI (877) 






25 

50K 

82 


Wideband, Decompensated, 

Settles to 0.01 % in 1 .6 ps 

OP-17C 

t PMI (882) 











OP-17G 

PMI (882) 



0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low power, Bipolar-JFET 

TL061AM 

t Tl (985) 











TL061BC 

Tl (985) 










Programmable Bipolar FET 

TL066AM 

t Tl (985) 











TL066BC 

Tl (985) 





3* 

13* 

50K 

80 

0 

Bipolar-JFET 

TL081AM 

t Tl (991) 











TL081BC 

Ti (9S1) 









1 

Bipolar-JFET 

TL080BC 

Tl (991) 


4 

0.5 

5 

100 

1000 

1000K 

0 


Settles to 0.01 % in 200ns 

AM-500GC 

Datel 











AM-500MC 

Datel 




7 

100 

1000 

1000K 

0 

- 

Fast Settling 

AM-500MR 

Datel 




10 

100 

1000 

1000K 

0 

- 

Fast Settling 

AM-500MM 

t Datel 


5 

3 

10* 

- 

0.1* 

40K 

80 

0 

Programmable Amplifier 

HA-2720 

t Harris (712) 


7.5 

3 

- 

0.25* 

0.16* 

100K 

70 

0 

Programmable 

4250 

t Intersil 











LM4250 

t National 











SG4250 

t Silicon G 











UC4250 

t Solitron 


10 

2 

15 

0.3* 

0.13* 

50K. 

80 

0 

Micropower 

RM4132 

t Raytheon 





12* 

4 

100K 

80 

0 

High Impedance 

HA-2600 

t Harris (688) 











HA2600 

t Intersil 


12 

5 

4* 

— 

0.2* 

1 0OK 

70 

0 

Programmable 

SGI 250 

t Silicon G 











SG2250 

Silicon G 


15 

15 

15 

35* 

25 

100K 

80 

1 

Wideband, General Purpose 

AD507K 

AD 







(Continued) 






t Military Temperature Range (-55" to 125*C) 


* Typical Values 


10 


20 


30 


40 


50 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25'C) 

Bias 

Current 
na. (25‘C) 

Offset 

Current 
na. (25’C) 

Voltage 

Drift 

/iv/‘C 

Band- 

width 

MHz 

Slew 

Rate 

V/flS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


3.0 

i(Cont'd.) 

20 

7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

8021 M 

t Intersil 



10 

5* 

1* 

10 

400K 

86 

0 

Wide Response, Low Power 

HA-2700 

HA-2704 

t Harris (708) 
Harris (708) 


25 

5 

10* 

- 

- 

4K 

60 

3 

Matched Transistors 

LH0005A 

t National 


50 

5 

- 

- 

- 

50K 

80 

0 

Higher Performance 

SSS741B 

PMI (839) 


80 

30 

15 

0.4 

0.3 

50K 

80 

0 

Higher Performance 

LM741A 

LM741E 

t National 

National 









1 

High Slew Rate Inverting 

HA-2530 

f Harris (684) 




- 

1* 

0.6 

50K 

80 

0 

to 500 ma, single supply 

;zA759 

f Fairchild 


100 

25 

— 

— 

— 

25K 

70 

0 

High Performance 741 

SSS741 

SSS741G 

t PMI (839) 

t PMI (839) 


110 

30 

15 

0.43 

0.3 

50K 

’ 80 

0 

JAN 741 

38510/10101 

t Intersil 


200 

50 

20 

1* 

0.5* . 

50K 

80 

0 

Higher Accuracy 741 C 

AD741J 

AD 










High Current 

AD512K 

AD 




25 

1’ 

0.5* 

50K 

80 

0 

High Current 

AD512S 

tAD 


300 

100 

- 

2* 

1 

25K 

70 

1 

±1 amp 

833-21 

t Beckman 




3* 

1* 

1.5* 

100K 

70 

1 

0.2 amp Power 

LH0041 

t National 




10 

1* 

0.4* 

25K 

70 

3 

High Gain 

RM709 

t Raytheon 




25 

1* 

1.5 

1 0OK 

70 

1 

1.0 amp Power 

LH0021 

t National 


500 

60 

5* 

1* 

34* 

5QK 

80 

3 

Fast General Purpose 

1339-02 

t Teledyne P 




- 

- 

4.2* 

15K 


2 

High Slew Rate 

ULS-2139 

t Sprague 



75 

3* 

2* 

4.2* 

50K 

80 

2 

General Purpose 

MCI 539 

t Motorola 


2000 

200 

4* 

10* 

— 

20K 

70 

0 

General Purpose Wide Bandwidth 

LH0003 

LH0003C 

t National 

National 

3.5 

0.015 

- 

75 

1* 

3 

20K 

70 

0 

High Accuracy, FET 

AD506J 

AD 


0.030 

- 

75 

1* 

50* 

20K 

70 

1-3 

High Speed, Laser Trim 

AD516J 

AD 


12 

2.5 

6* 

- 

0.04* 

40K 

80 

1 

Micropower 

CA3078A 

tRCA 










Low Noise, Micropower 

CA6078A 

tRCA 

4.0 

0.010 

0.002 

10 

1* 

1.5 . 

100K 

80 

0 

High Performance FET 

LH0022 

t National 


0.020 

0.0005* 

30 

1* 

3 

50K 

70 

0 

FET Input 

8007C-3 

Intersil 


15 

2 

15 

4* 

2* 

40K 

80 

0 

High Performance, High Gain 

RM1556 

t Raytheon 





1* 

2.5* 

100K 

80 

0 

High Performance 

MCI 556 

MCI 556 

SGI 556 

t Motorola 

Signetics 
t Silicon G 



15 

10* 

35* 

25 

100K 

80 

1 

Wide Band, High Impedance 

HA-2620 

HA2620 

t Harris (692) 

t Intersil 




20 

35* 

20 

100K 

80 

1 

Wideband, General Purpose 

AD507S 

tAD 


25 

12 

15* 

4* 

5* 

100K 

80 

0 

High Voltage 

HA-2640 

t Harris (700) 


200 

50 

15 

12* 

10 

50K 

80 

0 

High Speed, Fast Settling 

AD518K 

AD 




20 

12* 

10 

50K 

80 

0 

High Speed, Fast Settling 

AD518S 

tAD 


250 

50 


15* 

50 

50K 

80 

0 

Precision High Speed 

LM118 

LM218 

fiA118 

/iA218 

LM118 

LM218 

SFC2118 

SFC2218 

LM118 

LM218 

LM118 

LM218 

tAMD 

AMD 
t Fairchild 

Fairchild 
t National 

National 

tNPC 

NPC 

t Raytheon 
Raytheon 
t TI 

Tl 


300 

100 

5* 

1* 

25 

50K 

70 

(Continued) 

1 

0.5a, Wideband 

LH0061 

t National 


t Military Temperature Range (-55° to 125°C) * Typical Values 


10 



40 


50 
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ir M ACTED 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voitage 





Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




na. (25"C) 

na (25'C) 

,ivrc 

MHz 

v/fis 

v/v 

* 

Comp. Comments 

Device 

Source 


Single Units (Cont’d) 

4.0 (Cont'd.) 


(Cont'd.) 

350 

100 

3* 

1* 

0.5 

50K 

80 

1500 

300 

““ 

10* 

6* 

25K 

70 

30000 

5000 

20* 

70* 

400 

4K 

60' 

170 

32 

6* 

- 

0.04* 

25K 

80 

0.001 

0.0005* 

25 

1* 

0.6 

50K 

90’ 

0.005 

0.0006 


2* 

50* 

— 

80 


0.025 

0.002 

25 

15* 

50 

50K 

80 

0.030 

0.02 

6* 

4* 

10* 

50K 

80 



10* 

4* 

10* 

50K 

80 

0.040 

0.02 

6* 

4.5* 

9* 

20K 

70 

0.10 

0.02 

5* 

2.5* 

5* 

50K 

85 


a 

< 

u 

z 


t Military Temperature Range (-55’ to 125*C) 

578 


50K 85 


0 741 type 

1 Low noise, Comp, for G=3 

3 High Slew Rate 

1 Micropower 

"o Low Offset FET 

0 Micropower, Tranlfconductance 
Amplifier 

0 Precision, High Speed, FET 

0 MOS-Bipolar 

1 MOS, Single Supply, Strobe 

0 MOS FET, Single Supply 

0 Bipolar - JFET 


Wideband - JFET 


— Wideband Decompensated 


(Continued) 

* Typical Values 

Bold face indicates additional data is provided on the page noted. 


t Siemens 

Signetics 

Signetics 

t National 
RCA 
Burr-Brown 


CA3080 

RCA 

CA3080A 

tRCA 

LH0062 

t National 

CA3160A 

tRCA 

CA3130A 

tRCA 

CA3140A 

Intersil 

CA3140A 

RCA 

LF155 

t AMD 

LF255 

AMD 

pAF155 

t Fairchild 

>tAF255 

Fairchild 

LF155 

t Intersil 

LF255 

Intersil 

LF155 

t Motorola 

LF255 

Motorola 

LF355B 

Motorola 

LF155 

t National (786) 

LF255 

National (786) 

LF355B 

National (786) 

PM155 

tPMI (871) 

PM255 

PMI (871) 

LF155 

t Raytheon 

LF255 

Raytheon 

LF155 

t Signetics 

LF255 

Signetics 

LF355B 

Signetics 

LF155 

t Tl 

LF255 

Tl 

LF156 

tAMD 

LF256 

AMD 

U.AF156 

■ t Fairchild 

jiAF256 

Fairchild 

LF156 

t Intersil 

LF256 

Intersil 

LF156 

t Motorola 

LF256 

Motorola 

LF356B 

Motorola 

LF156 

t National (786) 

LF256 

National (786) 

LF356B 

National (786) 

PM156 

t PMI (877) 

PM256 

PMI (877) 

LF156 

t Raytheon 

LF256 

Raytheon 

LF156 

t Signeiics 

LF256 

Signetics 

LF356B 

Signetics 

LF156 

t Tl 

LF256 

Ti 

LF157 

tAMD 

LF257 

AMD 

fiAF157 

t Fairchild 

/iAF257 

Fairchild 

LF157 

t Intersil 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

na. (25'C) 

na. (25“C) 

pvrc 

MHz 

V/jlS 

v/v 


Single Units (Cont’d) 

5.0 0.10 0.02 


Comp. Comments 


— Wideband Decompensated 


Wideband-JFET 


Ultra Fast FET 


{Cont’d.) 

LF257 

LF157 

LF257 

LF357B 

LF157 

LF257 

LF357B 

PM157 

PM257 

LF157 

LF257 

LF157 

LF257 

LF357B 

LF157 

LF257 


LM4250C 

SG4250C 

UC4250C 


Intersil 
t Motorola 
Motorola 
Motorola 
t National (786) 
National (786) 
National 

tPMI (882) 

PMI (882) 

t Raytheon 
Raytheon 
t Signetics 
Signetics 
Signetics 
t Tl 
Tl 


0.20 

0.1 

10* 

4* 

13* 

50K 

80 

0 

Wideband Bipolar-JFET 

LF351B 

National (776) 

4 

1 

10 

1* 

0.5* 

20K 

80 

0 

Low Input Current 

AD502L 

AD 




0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801B 

AD 


2 

20 

0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801A 

AD 



40 

0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801S 

tAD 

7 

4 

20 

1* 

0.5* 

20K 

80 

0 

Low Input Current 

AD502K 

AD 

10 

5 

7* 

1* 

0.5* 

20K 

70 

0 

Low Input Current 

8008M 

t Intersil 



10* 

- 

0.1* 

25K 

74 

0 

Programmable Amplifier 

HA-2725 

Harris (712) 



20* 

1* 

0.5* 

20K 

80 

0 

Darlington 741 

AD502S 

tAD 


6 

- 

0.25* 

0.16* 

50K 

70 

0 

Programmable 

4250C 

Intersil 


15 

5 

20 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501 A 

3501 R 

Burr-Brown 
t Burr-Brown 

20 

3 

— 

1* 

2* 

100K 

80 

0 

High Voltage 

MCI 536 

SGI 536 

t Motorola 
f Silicon G 




- 

2.5* 

100K 

80 

1 

High Voltage 

LM144 

t National 

25 

5 

20 

0.3* 

0.13* 

50K 

70 

0 

Micropower 

RC4132 

Raytheon 


25 

10* 

12* 

4 

80K 

74 

0 

High Impedance 

AM-460-2 

Datel 


Wide Band, High Impedance 


t Military Temperature Range (-55“ to 125“C) 


(Continued) 

* Typical Values 


AM-462-1 

AM-462-2 

AM462-2M 

HA-2622 

HA-2625 

HA2622 

HA2625 


Datel 
Datel 
t Datel 

t Harris (692) 

Harris (692) 50 

t Intersil 
Intersil 


20* 

12* . 

- 

80K 

74 

0 

Wideband 

3506J 

Burr-Brown 

30* 

1 

- 

80K 

74 

1 

Wideband 

3508J 

Burr-Brown 

— 

10* 

20 

80K 

100* 

1 

Wideband, High Gain 

1321 

1321-01 

Teledyne P 
t Teiedyne P 

20 

1.5* 

0.6 

45K 

100* 

0 

Low Bias, Low Noise 

3500A 

Burr-Brown 


f Burr-Brown 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Voltage Current 

mv (25*C) na. (25*0 

Offset 

Current 
na. (25‘C) 

Voltage 

Drift 

fiv/’C 

Band- 

wkftti 

MHz 

Slew 

Rate 
v/fj. s 

Voltage 

Gam 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source | 

Single Units (Cont’d) 

| 

5.0 (Cont’d.) 

35 

10 

20 

1.5 

3 

40K 

70 

0 

High Performance, High Gain 

RC1556A 

Raytheon 

40 

2.5 

30* 

1* 

10 

200K 

80 

0 

Micropower FET High Current Out 

1323 

Teledyne P 


15 

10 

1* 

10 

200K 

80 

0 

Wide Response, Low Power 

HA-2705 

Harris (708) 


20 

0.5 

0.2 

2.5 

1-1000 

70 

1 

Full Instrumentation 

AD520K 

AD520S 

AD 

tAD 

50 

15 

- 

0.2 

0.8* 

100K 

70 

0 

Programmable Low Power 

MCI 776 

f Motorola 


20 

20* 

- 

0.8 

25K 

80 

0 

General Purpose 

1320 

Teledyne P 



- 

- 

1.5* 

25K 

- 

0 

Low Input Bias, High Slew Rate 

ULN-2171 

Sprague 

100 

20 

10 

2.5* 

18* 

25K 

80 

0 

High Speed 

OP-01C 

OP-01G 

PMI (837) 

tPMI (837) 



30 

0.5 

0.5* 

25K 

70 

1 

Precision 

SG777C 

fiA777C 

Silicon G 

Tl 




1* 

0.5* 

25K 

70 

1 

Precision 

HA777C 

Fairchild 



- 

- 

- 

50K 

70 

0 

High Performance 741 C 

SSS741C 

AMD 


25 

- 

- 

- 

50K 

70 

0 

High Performance 741 

SSS741G 

t PMI (839) 


50 

3* 

— 

— 

20-40K 

80 

1 

Micropower 

|iPC153A 

jiPC253A 

NEC America 

NEC America 


100 

- 

1* 

0.4* 

50K 

70 

0 

Programmable 

XR146 

Exar 

150 

20 

20 

4* 

2* 

25K 

70 

0 

High Performance, High Gain 

RC4131 

Raytheon 


30 

— 

— 

— 

50K 

70 

0 

Single Supply 

TL321I 

TL321M 

Tl 
t Tl 


40 

6* 


10 

50K 

70 

0 

High Slew Rate 

NE535 

Signetks 





60* • 

50K 

70 

1 

60V/jiS, Comp, for G=5 

NE538 

SigneScs 

180 

25 

6.6* 

- 

3* 

22K 

93 

2 

High Output Current 

CA3033A 

fRCA 



- 

- 

3* 

22K 

93 

2 

High Output Current 

CA3047A 

RCA 

200 

20 

5* 


250 

100K 

80 

1 

High Slew Rate, Inverting 

HA-2535 

Harris (684) 


25 

20* 

12* 

25 

20K 

80 

0 

High Slew Rate 

HA-2500 

HA2500 

t Harris (672) 

t Intersil 


50 

20* 

8* 

15* 

50K 

80 

1 

Four Addressable Inputs, Single 
Amplifier 

HA-2400 

HA-2404 

t Harris (668) 
Harris (668) 


60 

3* 

1* 

0.25* 

25K 

70 

2 

Micropower, High Performance 

LH0001AC 

National 


- 

10* 

10* 

130 

25K 

- 

2 

High Speed inverting 

801 7M 

t Intersil 

250 

20 

20 

1’ 

0.5* 

25K 

96 

1 

General Purpose 

LM301A 

Raytheon 








0 

General Purpose 

LM307 

Raytheon 



25 

1* 

0.4 

50K 

80 

0 

High Performance, Low Drift 

1319 

Teledyne P 


50 

- 

- 

0.6* 

25K 

- 

0 

General Purpose 

ULN-2151 

Sprague 

300 

150 

10* 

7* 

3.5 

25K 

80 

0 

Low Noise 

HA-909 

t Harris (656) 

350 

35 

6.6* 

- 

2.7* 

16K 

84 

2 

High Output Current 

CA3033 

fRCA 



- 

- 

2.7* 

16K 

84 

2 

High Output Current 

CA3047 

RCA 

500 

200 

3’ 

0.5* 

0.3* 

25K 

70 

3 

General Purpose 

jiA709M 

MCI 709 

LM709 

TAA522 

jjA709 

TL1709 

jiA709M 

t Fairchild 
t Motorola 
t National 
t Siemens 
t Stgnetics 

Teiefunken 
t Tl 




0.8* 

5* 

50K 

70 

0 

Wideband 741 

SG1217 

t Silicon G 




1* 

0.5* 

50K 

70 

Continued) 

0 

General Purpose Compensated 

AD741 

741 M 
HA741M 

741 

tAD 
t AMD 
t Fairchild 
t Intersil 


t Military Temperature Range (-55” to 125*C) * Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

mv (25*C) 

na. (25°C) 

na. (25°C) 

pv/"C 

MHz 

v/ps 

v/v 


Single Units (Cont’d) 

5.0 500 200 


50K 70 


Comp. Comments 


General Purpose Compensated 


Compensated 101 

1 General Purpose, Uncompensated 


Uncompensated 741 


High Slew Rate 741 
Programmable 


(Cont’d.) 
M5141 
MCI 741 
MCI 741 
LM741 
PM741 
RM741 
CA741 
pA741 
SG741 
TL1741 
pA741M 

741 LN 
CA6741 


748M 

fiA748M 

MCI 748 

LM748 

LM748C 

RM748 

CA748 

(J.A748 

SG748 

pA748M 

MCI 741 S 
SG741S 

CA3094 

CA3094A 

CA3094B 


Mitsubishi 
Motorola 
t Motorola 
t National 
PMI ( 
t Raytheon 
tRCA 
tSignetics 
t Silicon G 
Telefunken 

_rn 

t Intersil 
tRCA 

t National 
t Raytheon 

tAMD 
AMD 
t Fairchild 
t National 
t Raytheon 
tRCA 
t Signetics 
t Silicon G 

tAMD 
t Fairchild 
t Motorola 
t National 
National 
t Raytheon 
tRCA 
t Signetics 
t Silicon G 

_rn 

t Motorola 
t Silicon G 

tRCA 

tRCA 

tRCA 


NEC America 

Plessey 

Raytheon 


10 0 


fiC 

< 

III 

z 




- 

0.5* 

35 

50K 

70 

1 

High Slew Rate 

RM4531 

t Raytheon 




1* 

0.7 

50K 

70 

0 

High Speed 741 

741 MHS 

t Intersil 





30* 

50K 

70 

1 

High Slew Rate 

SE531 

tSignetics 




- 

- 

100K* 

70 

0 

General Purpose 

M51802 

Mitsubishi 

750 

250 

6* 

65* 

15 

15K 

74 

3 

High Speed High Gain 

fiA715M 

715 

t Fairchild 
tAMD 

800 

200 

20 

- 


2K 

70 

3 

709 Type 

(iPC55A 

NEC America 

1000 

150 

8* 

- 

2* 

40K 

90 

3 

General Purpose 

MCI 533 

Motorola 

2000 

400 

- 

38* 

25* 

0.6K 

76 

1 

Large Signal Wideband 

CA3100 

tRCA 

7000 

2000 

5* 

- 

- 

2K 

70 

1 

702 Type 

piPC51A 

NEC America 

7500 

2000 

5* 

7* 

1.5* 

2K 

70 

2 

Wideband 

MC1712C 

Motorola 



20 

30* 

3.5* 

' 2K 

70 

3 

Wideband 

pA702C 

Fairchild 


10000 

2000 

10* 

1.7* 

1.4K 

70 

3 

General Purpose 

TL702M 

t Tl 





4.5K 

70 

3 

General Purpose 

MCI 530 

t Motorola 

12000 

5000 

1.2* 

15* 3* 

0.7K 

70 

1 

6 Volt, Wideband 

CA3008 

tRCA 


t Military Temperature Range (-55° to 125°C) 


(Continued) 

* Typical Values 
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LINEAR-Operationai Amplifiers-Characteristics (Cont’d) 



Offset Bias 1 

Voltage Current 

mv (25'C) na. (25‘C) 

Offset 

Current 
na. (25‘C) 

Voltage 

Drift 

fiv/'C 

Band- 

width 

MHz 

Slew 

Rate 

V/fLS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


5.0 12000 

5000 

1.2* 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 

(Cont'd.) 

CA3037 

tRCA 

20000 

— 

10 

— 

800 

250 

70 

1 

Fast, slews 800 V/fis 

NE5539 

SE5539 

Signetics 

fSignetics 



25 

500* 

250 

10K 

80 

1 

Settles to 0.01% in 70 ns 

1435 

t Teledyne P 

24000 

5000 

3.5* 

50* 

7* 

2K 

80 

1 

12 Volt, Wideband 

CA3015 

CA3016 

CA3030 

CA3038 

tRCA 

fRCA 

RCA 

tRCA 

6.0 0.025 

0.002 

15 

1* 

1 

75K 

70 

0 

High Performance FET 

LH0022C 

National 

0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL071AC 

TL071M 

Tl (988) 

t Tl (988) 



0.1 

10* 

1* 

3.5* 

40K 

0 

Low Power Bipolar JFET 

TL061AC 

TL061M 

Tl (985) 

t Tl (985) 









Programmable Bipolar JFET 

TL066AC 

TL066M 

Tl (985) 

t Tl (985) 




3* 

13* 

50K 

80 

0 

Bipolar-JFET 

HPCF081 

TL081AC 

TL081M 

NEC America 

Tl (991) 

t Tl (991) 








1 

Bipolar-JFET 

TL080AC 

TL080M 

Tl (991) 

t Tl (991) 

25 

10 

6* 

- 

0.2* 

75K 

70 

0 

Programmable 

SG3250 

Silicon G 


12 

40 

1* 

0.5* 

20K 

80 

0 

Low Input Current 

AD502J 

AD 


20 

15* 

- 

0.5* 

20K 

70 

0 

Low Input Current 

8008C 

Intersil 


25 

15* 

35* 

20 

80K 

74 

1 

Wideband, General Purpose 

AD507J 

AD 

30 

30 

15* 

4* 

5* 

100K 

74 

0 

High Voltage 

AM-464-2 

AM-464-2M 

HA-2645 

1332 

Date! 
t Datel 

Harris (700) 

Teledyne P 

35 

10 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

8021 C 

Intersil 

50 

25 

— 

0.2 

0.8* 

50K 

70 

0 

Programmable Low Power 

MC1776C 

MC3476 

Motorola 

Motorola 

100 

25 

- 

- 

- 

25K 

70 

0 

High Performance 741 C 

SSS741C 

PMI (839) 


30 

5* 

- 

0.3* 

25K 

70 

1 

Supply to ±10v 

TCA520 

Signetics 

250 

. 50 

- 

1* 

0.5 

25K 

80 

0 

to 500 ma, single supply 

jzA759C 

Fairchild 

500 

200 

3* 

1* 

10 

20K 

70 

0 

High Slew Rate 741 

MCI 741 SC 
SG741SC 

Motorola 

Silicon G 



5* 

0.8* 

5* 

20K 

70 

0 

Wideband 741 C 

SG3217 

Silicon G 




r 

1 

100K 

70 

i 

0.2 amp Power 

LH0041C 

National 



10* 

i* 

0.25 

100K 

90 

2 

High Gain, Instrumentation, 50 ma 
Output 

LH0020C 

National 





0.5* 

25K 

70 

0 

Low Noise 741 

741 CLN 

Intersil 



15* 

0.2* 

0.2* 

20K 

70 

0 

High Power • 

(iA791C 

Fairchild 



30 

1* 

1* 

100K 

70 

0 

1.0 amp Power 

LH0021C 

National 



- 

i * 

0.5* 

20-50K 

70 

1 

Gdnsr&l Purpose 

748C 

AMD 







[Continued) 



jaA748C 

MC1748C 

SFC748C 

SL748 

RC748 

CA748C 

fiA748C 

TDA0748 

SG748C 

jiA748C 

Faii'Clwu 

Motorola 

NPC 

Plessey 

Raytheon 

RCA 

Signetics 

Signetics 

Silicon G 

Tl 


t Military Temperature Range (-55° to 125°C) 


10 


20 


30 


40 


50 


582 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25°C) 

Bias 

Current 
na. (25°C) 

Offset 

Current 
na. (25*C) 

Voltage 

Drift 

,ivfC 

Band- 

width 

MHz 

Slew 

Rate 

V/)1S 

Voltage. 

Gain 

w/v 

CMRR 

db 

Comp, 

Comments 

Device 

Source 

Single Units (Cont’d) 


6.0 

500 

200 

- 

1* 

0.5* 

20-50K 

70 

1 

(Cont’d.) 

High Reliability 

LI 48 

SGS 






0.5 

20-50K 

70 

0 

General Purpose Compensated 

AD741C 
li A741C 
HA17741 
. 741 C 

MCI 741 C 

LM741C 

pPC151 

m PC741 

SFC741C 

PM741C 

RC741 

CA741CC 

/iA741C 

SA741C 

TDA0741 

SG741C 

TL1741C 

TL3741C 

TL4741C 

pA741C 

AD 

Fairchild 

Hitachi 

Intersil 

Motorola 

National 

NEC America 

NEC America 

NPC 

PMI (839) 

Raytheon 

RCA 

Signetics 

Signetics 

Signetics 

Silicon G 

Telefunken 

Telefunken 

Telefunken 

Tl 






0.7 

25K 

70 

0 

High Speed 741 

741 CHS 

Intersil 





- 

1 

20K 

70 

1 

1 amp 

833-21 C 

Beckman 



300 

10* 

7* 

5* 

20K 

74 

0 

Low Noise 

HA-911 

Harris (656) 





12* 

50 

25K 

70 

0 

High Speed, Fast Settling 

AD518J 

AD 


1000 

300 

6* 

- 

18* 

5K 

60 

0 

20ma Output 

TCA325 

Siemens 







12K 

65 

.1 

20ma Output 

TAA761 

TAA765 

Siemens 

Siemens 







18K 

70 

1 

20ma Output 

TAA762 

TAA862 

t Siemens - 
t Siemens 


1200 

500 

5* 

4* 

4* 

10K 

70 

2 

Gated 

ZN424 

Ferranti 


1500 

200 

- 

0.5* 

35* 

20K 

70 

1 

High Slew Rate 

RC4531 

Raytheon 





1* 

20 

20K 

70 

1 

High Slew Rate, High Performance 

NE531 

Signetics 

7.0 

200 

10* 

10* 

10* 

130* 

25K 

- 

2 

High Speed Inverting 

8017C 

Intersil 



50 

- 

- 

- 

25K 

65 

0 

Single Supply 

TL321C 

Tl 

7.5 

7 

1 

6* 

- 

- 

25K 

80 

1 

308 Type 

(iPC156A 

NEC America 




30 

1* 

0.3* 

25K 

80 

0 

Micropower, Supply Current 800pa 

LM312 

LM312 

AMD 

National 





0.3* 

0.1 

25K 

80 

0 

Compensated 308 

SG3118 

Silicon G 





1* 

0.3* 

25K 

80 

1 

Precision Bipolar 

AD308 

LM308 

/zA308C 

308 

LM308 

LM308 

SFC2308 

PM308 

LM308 

CA308 

LM308 

SG308 

AD 

AMD 

Fairchild 

Intersil 

Motorola 

National 

NPC 

PMI 

Raytheon 

RCA 

Signetics 

Silicon G 




- 

0.3* 

0.3* 

25K 

80 

1 

Low Noise 308 

308LN 

Intersil 


15 

2 

30 


0.1 

25K 

80 

1 

Precision 

1660 

AMD 





0.3* 

0.1 

25K 

80 

1 

Improved 201, 301 A 

SGI 660 

Silicon G 









0 

Improved 307, 741 

SGI 760 

Silicon G 


250 

50 

30 

1* 

0.5* 

25K 70 

(Continued) 

0 

General Purpose, Uncompensated 

LM307 

pA307C 

307 

AMD 

Fairchild 

Intersil 


t Military Temperature Range (-55' to 125"C) * Typical Values 


10 


20 



50 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Vottage 

Band- 

Stew 

Voitage 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

mv (25*C) 

na. (25‘C) 

na. (25‘C) 

fiv/'C 

MHz 

V/jlS 

v/v 


CMRR 

db 


Comp. Comments 


Device 


Source 


Single Units (Cont’d) 


7.5 


250 


50 


350 

600 


35 


60 


1000 


100 

150 


1500 


250 

500 


2000 


100 

500 


30 


0.5* 


25K 


70 


General Purpose, Uncompensated 


General Purpose, Compensated 


0 . 8 * 


0.5* 


25K 


70 


Low Noise 301 A 


16K 


84 


General Purpose 


34* 


40K 


80 


Fast General Purpose 


34* 


15K 


80 


Fast General Purpose 


4.2* 


15K 


80 


General Purpose 


65* 


10K 


High Speed 


0.5* 


20K 


65 


Compensated 201 


General Purpose 


6 - 10 * 


0.3* 


15K 


65 


General Purpose 


4.2* 


50K 


High Slew Rate 


30K 


80 


General Purpose 


(Cont'd.) 

LM307 

Motorola 

LM307 

National 

SFC2307 

NPC 

CA307 

RCA 

LM307 

Signetics 

SG307 

Silicon G 

LM307 

ti 

AD301A 

AD 

LM301A 

AMD 

jj.A301A 

Fairchild 

301 A 

Intersil 

LM301A 

Motorola 

LM301A 

National 

/J.PC1 57 

NEC America 

fiPC301 

NEC America 

SFC2301A 

NPC 

CA301A 

RCA 

LM301A 

Signetics 

TDA0301 

Signetics 

SG301A 

Silicon G 

LM301A 

TI 


301 ALN 


M5133 


1339-01 


1339 


MCI 439 


71 5C 
MA715C 


LH201 

LH201 


ULN-21 39 


MCI 433 


Intersil 


Mitsubishi 


Teledyne P 


Teledyne P 


Motorola 


AMD 

Fairchild 


National 

Raytheon 


LM301 

AMD 

/iA201M 

Fairchild 

LM201 

National 

LM201 

Raytheon 

CA201 

RCA 

LM201 

Signetics 

SG201 

Silicon G 


jiA709C 

Fairchild 

M51709 

Mitsubishi 

LM709C 

National 

RC709 

Raytheon 

TAA521 

Siemens 

uA709C 

Signetics 

SA709C 

Signetics 

TL1709C 

Telefunken 

TL3709C 

Telefunken 

/iA709C 

TI 


Sprague 


Motorola 


20 


30 


40 


50 


8.0 


40 

200 


10 


250 


50 


2.5’ 


70K 


70 


High Voltage 


20 * 


50 


10K 


80 


High Slew Rate 


20 * 


100 


10K 


80 


10Gv/fiS, Gain =3 


30 


20 * 


100 


10K 


80 


High Speed, Fast Settling 


20 * 


20 


15K 


High Slew Rate 


(Continued) 


LM344 


HA-2510 


HA-2520 

HA2520 


AD509K 

AD509S 


AM-450-2 

AM-450-2M 

HA-2502 

HA-2505 

HA2502 


National 


t Harris (676) 


t Harris (680) 

t Intersil 


AD 

tAD 


Datel 
t Datel 

t Harris (672) 
Harris (672) 

t Intersil 


60 


t Military Temperature Range (-55* to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

' Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





my (25*C) 

na. (25“C) 

na. (25*C) 

pv/t 

MHz 

V/|lS 

v/v 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


8.0 

250 

50 

20* 

12* 

20 

15K 

74 

0 

High Slew Rate 

(Cont’d.) 

HA2505 

Intersil 





6* 

20 

16K 

74 

0 

Fast Slewing 

3505J 

Burr-Brown 


40000 

15000 

25* 

70* 

250 

3K 

60* 

3 

High Slew Rate 

LH0024C 

National 

9.0 

250 

50 

30* 

8* 

15* 

50K 

74 

1 

Four Addressable Inputs Single 
Amplifier 

HA-2405 

Harris (668) 

10.0 

0.010 

0.0005* 

10 

1* 

3 

50K 

70 

0 

FET Input 

8007C-4 

Intersil 




15 

1* 

3 

50K 

70 

0 

FET Input 

8007C-5 

Intersil 











8007M-5 

t Intersil 


0.050 

0.020* 

30 

3* 

15* 

2QK 

86* 

0 

High Voltage FET 

3580J 

t Burr-Brown 


0.15 

0.05 

— 

1* 

0.3* 

20K 

80 

0 

High Performance, Low Input Current 

LM216 

AMD 











LM316 

AMD 











LM216 

National 











LM316 

National 











LM216 

Raytheon 











LM316 

Raytheon 


0.20 

0.05 

5* 

2.5 

5* 

25K 

80 

0 

Bipolar - JFET 

LF355 

AMD 











pAF355 

Fairchild 











LF355 

Intersil 











LF355 

Motorola 











LF355 

National (786) 











PM355 

PMI (871) 











LF355 

Raytheon 











LF355 

Signetics 











LF355 

Tl 





5 

12* 

25K 

■ 80 

0 

Wideband - JFET 

LF356 

AMD 











fiAF356 

Fairchild 











LF356 

Intersil 











LF356 

Motorola 











LF356 

National (786) 











PM356 

PMI (877) 











LF356 

Raytheon 











LF356 

Signetics 











LF356 

Tl 





- 

— 

25K 

80 

— 

Wideband Decompensated 

LF357 

AMD 











pAF357 

Fairchild 











LF357 ' 

Intersil 











LF357 

Motorola 











LF357 

National (786) 











PM357 

PMI (882) 











LF357 

Raytheon 











LF357 

Signetics 











LF357 

Tl 




8* 

4* 

13’ 

25K 

70 

0 

Wideband JFET 

(iAF771C 

Fairchild 




10* 

3* 

13* 

25K 

70 

0 

Low Noise Bipolar-JFET 

TL071C 

Tl (988) 





5* 

15* 

25K 

70 

0 

Bipolar-JFET 

LF351 

National (776) 


10 

3 

150 

- 

250 

0.7K 

50 

1 

100MHZ Unity Gain Frequency 

9906 

OEI 


30 

10 

20 

4* 

2* 

40K 

70 

0 

High Performance, High Gain 

RC1556 

Raytheon 




— 

1* 

2.5* 

70K 

70 

0 

High Performance 

MCI 456 

Motorola 











SGI 456 

Silicon G 


40 

10 

— 

1* 

2* 

70K 

70 

0 

High Voltage 

MCI 436 

Motorola 











MCI 456 

Signetics 











SGI 436 

Silicon G 


50 

20 

20* 

- 

- 

2K 

55 

3 

Matched Input Transistors 

LH0005 

t National 


80 

40 

1000 

0.2 

2.5 

1-1000 

65 

1 

Full Instrumentation 

AD520J 

AD 


100 

25 

25* 

- 

- 

2K 

50 

3 

Matched Input Transistors 

LH0005C 

t National 


150 

25 

- 

- 

0.4* 

2.5K 

65 

3 

Darlington Input 

MCI 531 

t Motorola 


250 

50 

20* 

20* 

80 

7.5K 

74 

1 

High Speed, Fast Settling 

AD509J 

AD 
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ii a ercn 
mno i L_n 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25*C) 

na. (25"C) 

na. (25'C) 

fiv/’C 

MHz 

v/jis 

v/v 

eft) 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


10.0 

250 

50 

(Cont’d.) 

25* 

12* 

40 

7.5K 

74 

0 

High Slew Rate 

HA-2512 

t Harris (676) 





20* 

80 

7.5K 

74 

1 

BOV/fis Gain = 3 

HA-2522 

t Harris (680) 











HA2522 

t Intersil 




30* 

12* 

40 

7.5K 

74 

0 

High Slew Rate 

HA-2515 

Harris (676) 






80 

7.5K 

74 

1 

80V/ps Gain = 3 

AM-452-2 

Datel 











AU ACO Oil 

t Datel 











HA-2525 

Harris (680) 











HA2525 

Intersil 





20* 

80 

7.5K 

89* 

1 

High Slew Rate 

1322 

Teledyne P 











1322-01 

t Teledyne P 





- 

80 

7K 

74 

1 

Fast Slewing 

3507 J 

Burr-Brown 


500 

200 

5* 

1* 

25 

25K 

60 

1 

0.5A, wideband 

LH0061C 

National 




— 

15* 

50 

25K 

70 

0 

Precision, high speed 

LM318 

AMD 











fiA318 

Fairchild 











LM318 

National 











jtPC159A 

NEC America 











SFC2318 

NPC 











LM318 

Tl 


600 

200 

- 

15* 

50 

25K 

70 

2 

Precision, High Speed 

LM318 

Raytheon 


750 

- 

- 

- 

- 

14K 

- 

1 

Telephone Channel Amplifier 

L045 

SGS 


1000 

300 

6* 

— 

18* 

0.56K 

60 

1 

to 90 ma Output 

TAA861 

Siemens 











TAA865 

Siemens 











TAA861 

Telefunken 











TAA865 

Telefunken 


15000 

4000 

- 

- 

1.7 

3K 

65 

3 

General Purpose 

MCI 430 

Motorola 



5000 

5* 

- 

1.7* 

IK 

65 

3 

General Purpose 

TL702C 

Tl 


2000 

100 

2* 

10* 

5* 

IK 

75 

2 

Differential Output 

MCI 520 

t Motorola 

12.0 

0.020 

0.02 

20* 

5* 

10* 

80K 

74 

1 

Wideband, FET Input 

HA-2060A 

t Harris (664) 




40* 

5* 

10* 

80K 

70 

1 

Wideband, FET Input 

HA-2065A 

Harris (664) 


90 

25 

— 

1* 

2* 

50K 

50 

0 

High Voltage 

MC1436C 

Motorola 











SG1436C 

Silicon G 



30 

— 

1* 

2.5 

25K 

110* 

0 

High Performance 

MC1456C 

Motorola 











SG1456C 

Silicon G 

14.0 

0.020 

0.02 

20* 

8* 

40* 

7.5K 

74 

1 

120V/ps Gain = 3 

HA-2050A 

t Harris (660) 




40* 

8* 

40* 

7.5K 

70 

1 

1 20V / jxs Gain = 3 

HA-2055A 

Harris (660) 


20 

- 

75* 

20* 

60 

40K* 

90 

0 

High Slew Rate 

1434 

Teledyne P 

15.0 

0.010 

0.005 

25 

1 

3 

1 00K 

80 

0 

General Purpose, Low Drift 

1421-02 

Teledyne P 


0.015 

0.01 

25 

1 

3 

100K 

72 

0 

Low Noise 

1421-25 

Teledyne P 




50 

1 

3 

100K 

72 

0 

General Purpose, Low Drift 

1421-01 

Teledyne P 



o.or 

50 

5 

8 

100K 

72 

- 

Wideband, FET 

1422-01 

Teledyne P 


0.020 

0.01 

10* 

0.14* 

1* 

1-1000 

75 

2 

Full Instrumentation FET 

AM-435-1 M 

t Datel 











LF152 

t National 


0.050 

0.025 

50 

1 

3 

50K 

72 

0 

Genera! Purpose 

1421 

Teledyne P 





- 

- 

50K 

72 

0 

Low Noise 

1421-24 

Teledyne P 



0.030 

10* 

4* 

10* 

5QK 

70 

t 

MOS FET Single Supply, Strobe 

CA313Q 

t RCA 




8* 

4*. 

10* 

50K 

70 

0 

MOS FET, Single Supply 

C A3 160 

tRCA 





4.5* 

9* 

20K 

70 

0 

MOS FET, Single Supply 

C A3 140 

Intersil 











C A3 140 

tRCA 


0.065 

0.005 

35 

15* 

50 

25K 

70 

0 

Precision, High Speed, FET 

LH0062C 

National 


0.20 

0.05 

10* 

1* 

0.5* 

25K 

70 

0 

JFET-741 

LF13741 

National 

t 



25* 

50* 

350 

IK 

50 

2 

Ultra Fast FET 

LH0032C 

National 



0.10 

5* . 

1* 

6* 

50K 

80 

0 

FET Input 

LH740A 

t National 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25"C) 

Bias 

Current 
na. (25°C) 

Offset 

Current 
na. (25°C) 

Voltage 

Drift 

|iv/°C 

Band- 

width 

MHz 

Slew 

Rate 

V/|iS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units (Cont’d) 


15.0 

(Confd.) 












0.4 

02 

10 * 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL061C 

Tl (965) 










Programmable Bipolar-JFET 

TL066C 

Tl (985) 





3* 

13* 

25K 

70 

0 

Bipolar-JFET 

/ 1 PCFO 8 I 

NEC America 











TL081C 

Tl (991) 









1 

Bipolar-JFET 

TL080C 

Tl (991) 


300 

100 

- 

- 

1.4* 

1.5K 

60 

3 

Darlington Input 

MCI 431 

Motorola 


4000 

200 

2 * 

10 * 

5* 

0.75K 

60 

2 

Differential Output 

MCI 420 

Motorola 

20.0 

0.005 

- 

30 

0.5* 

3 

40K 

80 

0 

Electrometer, FET 

AD523K 

AD 


0.010 

0 . 002 * 

25 

1* 

2.5 

31 K 

86 * 

0 

High Performance, Low Bias FET 

3503B 

Burr-Brown 











3503S 

t Burr-Brown 



- 

25 

0.75* 

0.5* 

50K ' 

70 

0 

Low Noise FET 

AD514L 

AD 


0.020 

0.0005* 

75 

1 * 

6 * 

50K 

70 

0 

High Performance FET 

8007M 

t Intersil 



- 

25 

1* 

3 

50K 

80 

1-3 

50V/fts Feed Forward 

AD513K 

AD 





0.75* 

0.5 

50K* 

70 

0 

Low Noise FET 

AD514K 

AD 




50 

0.75* 

0.5*. 

50K* 

70 

0 

Low Noise FET 

AD514S 

tAD 





1 * 

3 

50K 

80 

1-3 

50V/ p.s Feed Forward 

AD513S 

tAD 


0.025 

0 . 002 * 

50 

1* 

0.5* 

25K 

80*. 

0 

Low Noise 

3542J 

Burr-Brown 











3542S 

t Burr-Brown 



0,010 

20 

1* 

1.5 

50K 

70 

0 

Low Cost FET Input 

LH0042 

t National 



- 

25 

1* 

6 * 

50K 

70 

0 

Low Cost FET Input 

AD540K 

AD 




50 

1 * 

6 * 

50K 

70 

0 

Low Cost FET Input 

AD540S 

tAD 






0.5* 

25K 

80 

0 

FET 

AD3542J 

AD 




60 

0.5* 

3 

40K 

80 

0 

Electrometer, FET 

AD523L 

AD 


0.030 

0.005* 

20 * 

1* 

6 * 

50K 

70 

0 

FET 

SU536 

Signetics 


0.050 

0.005 

25 

1 * 

1 

25K 

70 

0 

Low Cost FET 

LH0042C 

National 



- 

25 

1 * 

6 * 

25K 

70 

0 

Low Cost FET 

AD0042C 

AD 


0.10 

_ 

25 

1* 

3 

5QK 

80 

0 

Low Cost FET Input 

AD503K 

AD 











AD503S 

tAD 


0.20 

0.15 

20 * 

3* 

6 * 

50K 

64 

0 

High Slew Rate FET 

fiA740M 

t Fairchild 











740 

t Intersil 


0.50 

0.15 

5* 

1 * 

6 * 

50K 

80 

0 

FET Input 

LH740AC 

National 


50 

25 

200 

- 

- 

3K 

60 

0 

Darlington Input 

TCA315 

Siemens 









1 

Darlington Input 

TCA335 

Siemens 

25.0 

0.020 

0.02 

50* 

5* 

10 * 

80K 

74 

1 

120V/fts Gain=3 

HA-2060 

t Harris (664) 





8 * 

40* 

7.5K 

74 

1 

High Slew Rate, FET 

HA-2050 

t Harris (660) 


40000 

10000 

1000 

60 

600 

IK 

50 

2 

Wide Gain-Bandwidth 

9912 

t OEI 

30.0 

0.001 

0 . 0002 * 

50 

1* 

2.5 

20K 

86 

0 

Low Bias FET 

8007AM 

t Intersil 











8007 AC 

Intersil 



- 

50* 

1 * 

6 * 

20K 

86 

0 

FET 

1439 

Teledyne P 


0.040 

0.020 

10 * 

0.14* 

1 * 

1-1000 

65 

2 

Full Instrumentation, FET 

AM435-1C 

Datel 











LF252 

National 











LF352 

National 


30* 

2 

0.06* 

1 * 

6 * 

1000K 

80* 

0 

High Slew Rate FET 

fiA740C 

Signetics 


30000 

10000 

150 

200 

300 

IK 

50 

0 

Wide band 

9916 

t OEI 

50.0 

0.00001 

- 

- 

- 

0.5* 

20K 

60 

0 

Ultra Low Bias FET 

ICH850OA 

Intersil 


0.0001 

- 

- 

- 

0.5* 

20K 

60 

0 

Ultra Low Bias FET 

ICH8500 

Intersil 


0.001 

0.0005* 

90 

0.5* 

3 

20K 

70 

0 

Electrometer, FET 

AD523J 

AD 



- 

50 

0.3* 

- 

10K 

70 


MOS FET 

(iPC250A 

NEC America 


0.015 

- 

75 

1 * 

3 

20K 

70 

0 

Low Cost FET Input 

AD503J 

AD 


0.025 

0.005* 

75 

1* 

2.5 

20K 

86 * 

0 

High Performance, Low Bias FET 

3503A 

Burr-Brown 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Current 
na. (25‘C) 

Offset 

Current 
na. (25'C) 

Voltage 

Drift 

jiv/'C 

Band- 

width 

MHz 

Slew 

Rate 

V/flS 

Voltage 

Gain 

v/v 

Units (Cont’d) 

0.025 

0.005* 

75 

1* 

2.5 

20K 

0.030 

- 

75 

1* 

3 

20K 

0.050 

0.0005* 

75 

1* 

6* 

20K 


- 

75 

0.75* 

0.5* 

20K 




1* 

6* 

20K 

150 

- 

25 

100 

600 

63K 

0.020 

0.02 

60* 

5* 

10* 

80K 


DC 

< 

III 

Z 


Dual Units 


30* 

1* 

6* 

50K 

64 

20* 

1* 

6* 

20K 

55 

- 

1* 

6* 

20K 

55 

50* 

1* 

0.4* 

10K 

70 1 

3000 

100 

200 

0.3K 

50 

25 

80 

400 

63K 

— 


20K 86* 0 High Performance, Low Bias FET 


1-3 50V /fis Feed Forward 

0 High Performance, FET 

Low Cost FET 
0 Low Noise FET 

0 Low Cost FET 

0 Wideband inverting 

1 Wideband, FET Input 


120V//is Gain = 3 

FET, High Input Impedance 
High Slew Rate FET 
High Slew Rate FET 
MOS FET 

Wideband, Fast Slewing 
Fast Settling, Inverting 


1.2* 0.25* 200K 114 


1.2* 0.25* 200K 110 


0.3* 80K 


0 Dual Matched Instrumentation 


0 Dual Matched Instrumentation 

1 Dual 308A 


Device 

Source 


(Cont’d.) 


3503R 

t Burr-Brown 

AD513J 

AD 

3540J 

Burr-Brown 

8007C 

Intersil 

1424 

Teledyne P 

AD514J 

AD 

AD540J 

AD 

HVA23 

DDC 

AM-406-2 

Datel 

AM-406-2M 

t Datel 

HA-2065 

Harris (664) 

1433 

Teledyne P 

AM-405-2 

Datel 

AM-405-2M 

t Datel 

HA-2055 

Harris (660) 

NE536 

Signetics 

p.A740C 

Fairchild 

740C 

Intersil 

p.PC152A 

NEC America 

9908 

OEI 

HFS23 

DDC 


100K 90 


t Intersil 
t National 
National 
fSiqnetts 
Signetics 

t PMI (857) 
t PMI 



t PMI (844) 

PMI (844) 

t PMI (844) 

PMI (844) 


1.3 7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Dual Matched Instrumentation 

OP-10C 

PMI 


2.0 0.10 

0.05 

10* 

4* 

13* 

50K 

80 

0 

Dual 351 A 

LF353A 

National (784) 


2 

0.2 

15 

1* 

0.3* 

50K 

85 

1 

Dual 108 

LH2108 

t National 

40 


t Military Temperature Range (-55” to 125"C) 

588 


Dual High Performance 741 

Low Power 
Single Supply 



25 

5 

1.5* 

0.8 

100K* 

100* 


Matched Amplifier Pairs 

350QMP 

Burr-Brown 

60 

10 

15 

1* 

10 

50K 

70 

0 

High slew rate 

SE5535 

t Signetics 




- 

- 

50K 

70 

1 

40 V/fiS, G=5 

SE5538 

t Signetics 

75 

5 

10 

0.8 

0.5 

50K 

90 

0 

Dual Matched 

OP-04 

PMI (844) 


(Continued) 

* Typical Values 
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PMI (844) 

t PMI (844) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25°C) 

Bias 

Current 
na. (25'C) 

Offset 
Current 
na. (25‘C) 

Voltage 

Drift 

j»v/‘C 

Band- 

width 

MHz 

Slew 

Rate 

V/flS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. Comments 

Device 

Source 

Dual Units (Cont’d) 


2.0 

75 

5 

10 

0.8 

0.5 

50K 

90 

0 

Dual Matched 

(Cont’d.) 












OP-14C 

PMI (844) 



10 

15 

1* 

0.5* 

50K 

80 

1 

Dual LM101A High Performance 

1 501 L 

. tAMD 











1 501 M 

tAMD 











LH2101A 

tAMD 











LH2201A 

AMD 











LH2101A 

Intersil 











LH2101A 

t National 











LH2201A 

National 











LH2101A 

t Signetics 











LH2201A 

Signetics 


800 

200 

- 

10* 

6* 

50K 

80 

0 

Dual 5534 

SE5533 

t Signetics 

3.0 

0.05 

.0.01 

8* 

4* 

13’ 

50K 

80 

0 

Wideband JFET 

(iAF772A 

t Fairchild 


0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL072AM 

t Tl (988) 











TL072BC 

Tl (988) 



0.1 

10* 

1* - 

3.5* 

4K 

80 

0 

Low Power, Bipolar JFET 

TL062AM 

t Tl (985) 











TL072BC 

Tl (988) 





3* 

15* 

50K 

80 

0 

Bipolar JFET 

TL082AM 

t Tl (991) 











TL082BC 

Tl 


5 

3 

10* 

25* 

0.1* 

40K 

80 

0 

Programmable 

HA-2730 

t Harris (718) 


15 

5 

- 

.25* 

0.16* 

100K 

70 

0 

Programmable Dual LM4250 

LH24250 

t National 


20 

7.5 

5* 

0,27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

8022M 

t Intersil 


50 

5 

- 

- 

- 

50K 

80 

0 

Higher Performance 

SSS747B 

PMI (844) 


80 

15 

15 

1* 

- 

50K 

70 

0 

Low Power 

LM258A 

National 



30 

15 

0.44 

0.3 

50K 

80 

0 

Dual 741 

fiA747AM 

fFairctid 











)iA747EC 

Fairchild 











LM747A 

t National 











LM747E 

National 


100 

30 

8* 

8* 

2 

25K 

80 

0 

High Slew Rate 

HA-2650 

t Harris (704) 




20 

1’ 

- 

25K 

65 

0 

Low Power, Single Supply 

LM358A 

National 


750 

400 

3* 

— 

2* 

20K 

70 

3 

Audio Preamp 

U.A749C 

Fairchild 











fiA749M 

t Fairchild 


3000 

300 

10* 

1* 

.0.01* 

4K 

70* 

3 

General Purpose 

MCI 535 

t Motorola 

4.0 

1500 

300 

- 

10* 

6* 

25K 

70 

1 

Dual 5534 

NE5533 

Signetics 

5.0 

0.10 

0.02 

8* 

4* 

13 

50K 

80 

0 

Wideband JFET 

jiAF772 

Fairchild 











jiAF772E 

Fairchild 



0.20 

0.10 

10* 

4* 

13* 

50K 

0 

Dual 351 B 

LF353B 

National (784) 


7.5 

3 

3* 

1* 

15* 

200K 

70 

0 

Multi-Purpose Programmable 

IX A776M 

t Fairchild 


10 

5 

10* 

- 

0.1* 

25K 

74 

0 

Programmable 

HA-2735 

Harris (718) 



25 

10* 

1* 

0.6* 

50K 

70 

0 

Single Supply, I/O operates to groun 

f (llA798M 

t Fairchild 


100 

25 

_ 

_ 

— 

50K 

70 

0 

Dual High Performance 741 C 

SSS747C 

AMD 











SSS747C 

PMI (844) 











SSS747G 

tPMI (844) 











SSS1458 

PMI (844) 











SSS1558 

f PMI (844) 



40 

- 

0.8* 

0.5* 

4K 

60 

0 

Low Power 

TL022M 

t Tl 


150 

30 

7* 

1* 

— 

50K 

70 

0 

Half LM124 

LM158 

t Motorola 











LM158 

t National 











LM258 

National 











LM158 

t Signetics 











LM258 

Signetics 











SE532 

t Signetics 











LM158 

t Tl 




40 

6* 

1* 

10 

70 

0 

High Slew Rate, Dual 535 

NE5535 

Signetics 






- 

- 

70 

1 

60 V/jis, G=5, Dual 538 

NE5538 

Signetics 


200 

60 

8* 

8* 

2 

20K 

74 

0 

High Slew Rate 

HA-2655 

Harris (704) 
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IC MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25*C) na. (25'C) na. (25"C) pv/°C MHz v/jas v/v db Comp. Comments 

Device Source 

Dual Units (Cont’d) 


5.0 200 (Cont’d.) 

80 — 0.8* 0.5* IK 60 0 Low Power 

TL022C Tl 

500 50 10* 1* 0.6* 50K 70 0 Single Supply 

MC3558 t Motorola 

200 2-15* 1* 0.5* 50K .70 0 Dual 741 

• 

■ 

747M fAMD 

1558 fAMD 

XR1558 fExar 

m A747M f Fairchild 

pA1558M t Fairchild 

MCI 747 t Motorola 

MCI 558 t Motorola 

LM747 f National 

LM1558 t National 

PM747 fPMI (844) 

PM1558 t PMI (844) 

CA747 tRCA 

CA1558 tRCA 

RM747 t Raytheon 

RM1558 t Raytheon 

MCI 558 t Signers 

TDA1458 Signetics 

fiA747 f Signetics 

SG747 f Silicon G 

SGI 558 f Silicon G 

jxA747M f Tl 

MCI 558 t Tl 

Low Noise 

MC1558N f Motorola 

0.25 25K 70 3 Dual MCI 709 

MCI 537 t Motorola 

2 1.5* 50K 70 0 Dual Wideband 741 

RM4558 t Raytheon 

RM4558 t Tl 

3 1 .5 50K 70 0 3MHz min. Bandwidth 

RM4559 t Raytheon 

(974) 

2.5 1.5 50K 70 0 Dual Wideband 741 

MC4558 t Motorola 

MC4558A Motorola 

- 10 50K 70 0 High Slew Rate 1558 

MC1558S t Motorola 

5000 500 10’ 1* 0.01* 3.5K 70 3 General Purpose 

MCI 435 Motorola 

6.0 0.2 0.05 10* 3* 13 * 50K 80 0 Low Noise Bipolar-JFET 

TL072AC Tl (988) 

TL072M fTI (988) 

0.1 10’ 1* 3.5* 4K 80 0 Low Power Bipolar-JFET 

TL062AC Tl (985) 

TL062M fTI (985) 

3* 13* 50K 80 0 Bipolar JFET 

TL082AC Tl (991) 

TL082M fTI (680) 

TLO03AC Tl (991) 

TL083M fT! (991) 

10 6 3* 1* 15’ 50K 70 0 Multi-Purpose Programmable 

jiA776C Fairchild 

30 10 5* 0.27* 0.16* 50K 70 0 Low Power Adjustable Current 

8022C Intersil 

— 0.25* 0.16* 75K 70 0 Programmable Dual LM4250 

LH24250C National 

250 50 7* 1* 0.6* 25K 65 0 Half LM244/324 

LM258 Motorola 

LM358 Motorola 

NE532 Signetics 

SA532 Signetics 

75 10* 1* 0.6* 20K 70 0 Single Supply, I/O operates to groun 

pA798C Fairchild 

500 '200 - 1* 0.5* 20-50K 70 0 Dual 741 C 

(Continued) 

1458 AMD 

747C AMD 

XR1458 Exar 

jzA747C Fairchild 

pA1458C Fairchild 

MCI 458 Motorola 

MC1747C Motorola 

LM747C National 

LM1458 National 

ftPC251 NEC America 


t Military Temperature Range (-55" to 125”C) 


* Typical Values 


10 


20 


30 


40 


50 


60 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Stew 

Voltage 






Voltage Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25”C) na. (25'C) 

na (25’C) 

liv/"C 

MHz 

V/jlS 

v/v 

db 

Comp. 

Comments 

Device 

Source 

Dual Units (Cont’d) 



200 

- 

1* 

0.5* 

20-50K 

70 

0 

Dual 741 C 

(Cont’d.) 

|iPC1458 

NEC America 










PM747C 

PMI (844) 










PM1458 

PMI (844) 










CA747C 

RCA 










CA1458 

RCA 










RC747 

Raytheon 










RC1458 

Raytheon 










fiA747C 

Signetics 










SA747C 

Signetics 










MCI 458 

Signetics 










SA1458 

Signetics 










SG747C 

Silicon G 










SGI 458 

Silicon G 










jiA747C 

n 










MCI 458 

Tl 




2 

0.5* 

20 

70 

0 

Dual Wideband 741 C 

MC4558C 

Motorola 




3 

1.5 

20K 

70 

0 

3MHz min. Bandwidth 

RC4559 

Raytheon 

(974) 










RV4559 

Raytheon 

(974) 




3* 

1 

20K 

70 

0 

Wideband 741 

XR4558 

Exar 










pA4558 

Fairchild 










pPC4558 

NEC America 










RC4558 

Raytheon 










RC4558 

Tl 









Low Noise 

XR4739 

Exar 










RC4739 

Raytheon 



10* 

1* 

0.8* 

20K 

70 

0 

Low Noise 

MC1458N 

Motorola 





10 

20K 

70 

0 

High Slew Rate 1458 

MC1458S 

Motorola 

1000 

500 

- 

- 

- 

12K* 

70 

2 

Low Noise 

TCA490 

Signetics 

2000 

1000 

— 

— 

1* 

6.5K 

70 

2 

Low Noise 

fiA739 

Fairchild 










TBA231 

SGS 

7.0 250 

50 

7* 

1* 

— 

25K 

65 

0 

Halt LM224 

LM358 

National 










LM358 

Signetics 










NE532 

Signetics 










LM258 

Tl 










LM358 

Tl 






100K 

50 

0 

Low Power, Single Supply 

LM2904 

National 










LM2904 

Tl 

500 

50 

- 

1* 

- 

100K* 

55* 

0 

258 type 

TDA0358 

Signetics 

7.5 7 

1 

30 

1* 

0.3* 

25K 

80 

1 

Dual 308 

LH2308 

National 

250 

50 

30 

1* 

0.5* 

25K 

70 

1 

Dual High Performance 

1501C 

AMD 










LH2301A 

AMD 










LH2301A 

Intersil 










LH2301A 

National 










LH2301A 

Signetics 

1500 

500 

1.5* 

1* 

0.3* 

15K 

65 

3 

Matched Dual 709 

RC1437 

Raytheon 





0.25* 

15K 

65 

3 

Matched Dual MC1709C 

MCI 437 

Motorola 

10.0 0.05 

0.01 

8* 

4* 

13* 

25K 

80 

0 

Wideband JFET 

fiAF772C 

Fairchild 

0.20 

0.05 

10* 

3* 

13* 

25K 

70 

0 

Low Noise Bipolar-FET 

TL072C 

Tl (988) 


0.10 

10* 

4* 

13* 

25K 

70 

0 

Dual 351 , wide band 

LF353 

National (784) 

500 

50 

7* 

1 

0.6 

20K 

70 

0 

Single Supply 

MC3458 

Motorola 

700 

300 

15* 

1.1* 

0.5* 

20K 

60 

0 

General Purpose 

)iA1458CC 

Fairchild 










MC1458C 

Motorola 

1500 

600 


- 

- 

10K 

70 

0 

Audio Preamp 

fiA749D 

Fairchild 

15.0 0.4 

0.2 

10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL062C 

Tl (985) 




3* 

13* 

25K 

70 

0 

Bipolar-JFET 

TL082C 

Tl (991) 










TL083C 

Tl (991) 


800* 

- 

- 

- 

32K* 

- 

0 

Audio 5 watts/channel 

DA-101 

Delco 

\ Military Temperature Range 

-55” to 125”C) 




* Typical Values 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25*C) 

na (25*C) 

na. (25*C) 

IxvfC 

MHz 

v/fis 

v/v 

db 

Comp. 

Comments 

Device 

Source 

Dual 

Units (Cont’d) 









20.0 

0.02 

0.0005* 

75 

r 

6* 

50K 

70 

0 

FET Input Dual 

8043 M 

t Intersil 

50.0 

0.05 

0.0005* 

75 

i* 

6* 

20K 

70 

0 

FET Input Dual 

8043C 

Intersil 

Triple Units 


2.0 

500 

250 

5* 

10* 

““ 

4K 

90* 

0 

Two amplifiers of triple unit, 
includes 5v regulator 

ZN417 

Ferranti 

3.0 

30 

7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Programmable 

8023M 

t Intersil 

5.0 

70 

14 


0.02* 

0.1* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

tRCA 


200 

50 

3.3* 

0.6* 

0.4* 

3K 

80 

0 

Programmable 

L144A 

t Sificonix (982) 











L144B 

Sificonix (982) 


550 

100 


0.045* 

1* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

tRCA 


5000 

1000 


0.11* 

8* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

fRCA 

6.0 

30 

10 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Programmable 

8023C 

Intersil 

7.0 

150 

50 

- 

2* 

0.7* 

20K 

70 

0 

Low Power, Programmable 

SL144C 

Siltronics 

10.0 

250 

70 

3.3* 

0.6* 

0.4* 

IK 

70 

0 

Programmable 

L144C 

Sificonix (982) 


2000 

200* 

- 

5 

0.46 

4K* 

90* 

2 

Supply ±6 v 

TCA220 

Signers 

20.0 

50 

25 


0.5* 


4K 

90* 

0 



Low input current amplifier of triple 
unit indudes 5v regulator 

ZN417 

Ferranti 

Quad Units 


0,5 

300 

20 

10 

1.5 

0.7 

100K 

100 

0 

Symmetrical, Matched 

OP-09A 

tPMI (864) 











OP-09E 

PMI (864) 











OP-11 A 

t PMI (864) 











OP-11E 

PMI (864) 

2,0 

0.10 

0.05 

10* 

4* 

13* 

50K 

80 

0 

Wideband, Quad 351 A 

LF347A 

National 


50 

10 

20 

1* 

— 

50K 

70 

0 

Low Power 

LM124A 

t AMD 











LM124A 

t National 











LM124A 

Signetics 

2.5 

200 

75 

2* 

8* 

4* 

100K. 

86 

0 

Wideband 

HA-4602-2 

t Harris (728) 


500 

50 

15 

1.5 

0.7 

100K 

100 

0 

Symmetrical, Matched 

OP-09B 

t PMI (864) 











OP-09F 

PMI (864) 











OP-1 IB 

t PMI (864) 











OP-1 IF 

PMI (864) 

3.0 

0.05 

0.01 

8* 

4* 

13* 

50K 

80 

0 

Wideband JFET 

(iAF774A 

t Fairchild 


0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise, Bipolar-JFET 

TL074AM 

t Tl 











TL074BC 

Tl 











TL075AM 

t Tl 











TL075BC 

Tl 



0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL064AM 

t Tl (985) 











TL064BC 

Tl 





3* 

12* 

5QK 

80 

o 

JFET 

TIJUMAU 

+ Tj (001} 











TL084BC 

Tl 


80 

15 

20 

1* 

— 

50K 

70 

0 

Low Power 

LM224A 

AMD 











LM224A 

National 











LM224A 

Signetics 


100 

30 

30 

1* 

— 

25K 

65 

0 

Low Power 

LM324A 

AMD 











LM324A 

National 











LM324A 

Signetics 


200 

30 

5* 

3 

1.2 

25K 

80 

0 

Noise 2jtV max 

RM4156 

t Raytheon 












(971) 








(Continued) 








20 


30 


40 


50 


t Military Temperature Range (-55° to 125”C) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25*C) 

Bias 

Current 
na. (25°C) 

Offset 

Current 
na. (25*C) 

Voltage 

Drift 

fiv/"C 

Band- 

width 

MHz 

Slew 

Rate 

v/jis 

Voltage 

Gain 

v/v 

CMRR 

* 

Comp. 

Comments 

Device 

Source 

Quad Units (Cont’d) 


3.0 

200 

30 

5* 

(Cont'd.) 

3.5* 

1.6* 

50K 

80 

0 

Quad 741 

HA-4741-2 

HA4741-2 

t Harris (735) 
t Raytheon 

3.5 

300 

100 

2* 

8* 

4* 

75K 

80 

0 

Wideband 

HA-4605-5 

Harris (728) 

4.0 

400 

50 

5* 

1* 

1.2* 

50K 

70 

0 

LM124 with improved output 

RM3503A 

t Raytheon 

5.0 

0.10 

0.02 

8* 

4* 

13* 

50K 

80 

0 

Wideband JFET 

ix AF774 
(jAF774E 

t Fairchild 

Fairchild 


0.20 

0.10 

10* 

4* 

13* 

50K 

80 

0 

Wideband, Quad 351 B 

LF347B 

National" 


100 

10 

— 

1* 

0.4* 

50K 

70 

0 

Programmable 

XR146 

LM146 

Exar 

t National (766) 



25 


1* 

0.5* 

50K 

70 

0 

Quad 741 with standard npn input 
stage 

LM148 

pA148 

LM148 

LM148 

LM148 

tAMD 

Fairchild 
t Intersil 
t National 
t Raytheon 





4* 

2.0* 

50K 

70 

0 

Wideband quad 741 for gains >5 

LM149 

LM149 

LM149 

LM149 

tAMD 
t Intersil 
t National 
t Raytheon 



40 

- 

0.8* 

0.5* 

4K 

60 

0 

Low Power 

TL044M 

t Tl 


150 

30 

7* 

1* 


50K 

70 

0 

Single Supply; I/O Operates to 
ground 

LM124 

LM224 

ju.A124 

LM124 

LM124 

LM224 

LM124 

LM224 

LM124 

GA124 

LM124 

LM224 

SGI 24 

LM124 

LM224 

tAMD 

AMD 
t Fairchild 
t Intersil 
t Motorola 

Motorola 
t National 

National 
t Raytheon 
tRCA 
t Signetics 

Signetics 
t Silicon G 
t Tl 

Tl 


250 

80 

- 

0.8 

0.5* 

IK 

60 

0 

Low Power 

TL044C 

Tl 


300 

50 

5* 

3 

1.2 

25K 

80 

0 

Noise 2(iV max 

RC4156 

RV4156 

Raytheon 

(971) 

Raytheon 

(971) 





3.5* 

1.6* 

25K 

80 

0 

Quad 741 

HA-4741-5 

HA4741-5 

Harris (735) 

Raytheon 


500 

50 

10* 

1* 

0.6* 

50K 

70 

0 

Single Supply; I/O Operates to 
ground 

XR3503 

jiA3503M 

MC3503 

RM3503 

tExar 
t Fairchild 
t Motorola 
t Raytheon 










2 op amps, 2 comparators 

MC3505 

Motorola 




— 

2 

1.5* 

5K 

70 

0 

Programmable Quad 741 

XR4202 

MC4202 

Exar 

Motorola 






1.6* 

20K 

70 

0 

Low Noise, Low Power 

XR4212M 

tExar 



200 

15* 

1 

0.5* 

50K 

70 

0 . 

Quad 741 

MC4741 

t Motorola 





3* 

1.5* 

50K 

70 

0 

Quad 741 , High Gain 

XR4136M 

|iA4136M 

PM4136 

RM4136 

RM4136 

tExar 
t Fairchild 

t PMI (864) 

t Raytheon 
t Tl 


t Military Temperature Range (-55° to 125”C) * Typical Values 
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1C MASTER 

LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

na. (25'C) 

na. (25‘C) 

pv/"C 

MHz 

v/ps 

v/v 


Quad Units (Cont’d) 

6.0 0.2 0.05 


CMRR 

db Comp. Comments 


FET, wideband 
Low Noise Bipolar-JFET 


3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL064C 

TL064M 

Tl 

tT! 

(985) 

(985) 

13* 

50K 

80 

0 

Bipolar JFET 

TL084AC 

TL084M 

Tl 

t Tl 

(991) 

0.5* 

25K 

70 

0 

Quad 741 with standard npn input 





a 

< 

in 

z 



50 

- 1* 

1.2* 

25K 

70 

0 

LM324 with improved output 

RC3403A 

RV3403A 

t Raytheon 
Raytheon 


2 

1.6 

5K 

70 

0 

Quad 741 

XR4212C 

Exar 

100 

1* 

0.4* 

i Ci 

CM 

70 

0 

Programmable 

XR246 

XR346 

Exar 

Exar 







Quad 741 

LM246 

LM346 

National (766) 
National (766) 

200 

3* 

1* 

20K 

60-70 

0 

Quad 741 

XR4136C 

Exar 


0.5* ' 20K 

25K 


pA4136C 

pPC4136 

PM4136C 

RC4136 

RV4136 

RC4136 


Fairchild 
NEC America 
Pill (864) 
Raytheon 
Raytheon 


Single Supply; I/O Operates to 
ground 


t Military Temperature Range (-55° to 1 25’C) 


(Continued) 

* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





~v (25'Cj 

na. (25"C) 

na. (25*0) 

r v /"C 

MHz 

Vlj-S 

y/y 

db 

Comp. 

Comments 

Device 

Source 

Quad Units (Cont’d) 


7.0 

250 

50 

7* 

i* 


25K 

65 

0 

Single Supply; I/O Operates to 
ground 

(Cont’d.) 

LM324 

Tl 







100K* 

50 

0 

Single Supply 

LM2902 

National 


500 

50 

— 

— 

— 

100K* 

85* 

0 

324 type 

fiPC324 

NEC America 











HPC451 

NEC America 

7.5 

500 

50 

- 

r 

- 

100K* 

85* 

0 

Single supply, 324 type 

TDA0324 

Signetics 

8.0 

500 

75 

10* 

i* 

0.6* 

20K 

70 

0 

Single Supply: I/O Operates to 
ground 

XR3303 

Exar 











pA330C 

Fairchild 











MC3303 

Motorola 

10.0 

0.20 

0.05 

8* 

4* 

13* 

25K 

70 

0 

Wideband JFET 

jiAF774C 

Fairchild 




10* ' 

3* 

13* 

25K 

70 

0 

Low Noise Bipolar-JFET 

TL074C 

Tl (988) 











TL075C 

Tl (988) 




0,10 

4* 

13* 

25K 

70 

0 

Bipolar-JFET, Quad 351 

LF347 

National (764) 


500 

50 

10* 

1* 

0.6* 

20K 

70 

0 

Single Supply; I/O Operates to 
ground 

XR3403 

Exar 











/J.A3403 

Fairchild 











MC3403 

Motorola 











RC3403 

Raytheon 










2 op amps, 2 comparators 

MC3405 

Motorola 




- 

1* 

2* 

15K 

70 

0 

LM224 with improved output 

RV3403A 

Raytheon 





— . 

— 

100K 

85* 

0 

Extended Temp LM224 

LM2902 

Motorola 











LM2902 

Raytheon 











LM2902 

Signetics 











LM2902 

Tl 


600 

300 

— 

3* 

1* 

15K 

60 

0 

Quad 741 

RC4136C 

Raytheon 











RC4136C 

Tl 

15.0 

0.20 

0.05 

- 

7* 

20 

25K 

70 

0 

FET, wideband 

MC3471 

Motorola 


0.40 

0.2 

10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL064C 

Tl (985) 





3* 

13* 

25K 

70 

0 

Bipolar FET 

TL084C 

Tl (991) 

- 

100 

- 

- 

2.5* 

0.5/20* 

2K 

- 

0 

Current Mirror, Single Supply 

LM1900 

t National 


200 

_ 

— 

2.5* 

0.5/20* 

“ 1.2K 

_ 

0 

Current Mirror, Single Supply 

LM2900 

National 











LM3900 

National 











LM2900 

Raytheon 











LM3900 

Raytheon 


300 

— 

— 

4* 

0.6* 

IK 

— 

0 

Current Mirror, Single Supply 

|iA330lC 

Fairchild 











MC3301 

Motorola 











RC3301 

Raytheon 





2.5* 

0.5/20* 

1.2K 

_ 

0 

Current Mirror, Single Supply 

LM3301 

National 











LM3401 

National 





5* 

0.6* 

IK 

— 

0 

Current Mirror, Single Supply 

(iA340lC 

Fairchild 











MC3401 

Motorola 











CA3401 

tRCA 








- 



RC3401 

Raytheon 


t Military Temperature Range (-55" to 125°C) * Typical Values 
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LINEAR-Phase Locked Loops/Synthesizers 


Function 


Device 


Source 


Function 


Source 


Line 


Function 


Device 


Source 


Phase Locked Loop Circuits 


Note: Stereo Decoders are listed under Consumer 
Circuits 

Counter Logic Control 

SP8790 Plessey 

Counter Control Logic (Use with MCI 201 2 for high 

frequency programming) 

MCI 201 4 

Motorola 

Crystal Oscillator (0.1 to 2.0 MHz) 

MCI 2060 

Motorola 

MCI 2560 

t Motorola 

Crystal Oscillator (2 to 20 MHz) 

MCI 2061 

Motorola 

MCI 2561 

t Motorola 

Current Controlled Oscillator and Phase Comparator 

HA-2820 

t Harris (750) 

HA-2825 

Harris (750) 

Digital Mixer 

MCI 2000 

Motorola 

Double Balanced Mixer 

MCI 2002 

Motorola 

MCI 2502 

t Motorola 

FSK Modulator/Demodulator 

XR210 

Exar 

XR210M 

fExar 

XR2211 

tExar 

XR2211M 

tExar 

XR2211C 

Exar 

XR2211C 

Raytheon 

XR2211M 

t Raytheon 

Offset Control System (for synthesizer tuned 

transceivers) 

MCI 2020 

Motorola 

MCI 2021 

Motorola 

MCI 2520 

t Motorola 

MCI 2521 

Motorola 

Phase Comparator and Programmable Counter 

MC14568BA 

t Motorola 

WC14568BC 

Motorola 

Phase Frequency Detector 

11C44C 

Fairchild 

MC4044 

Motorola 

MC4344 

t Motorola 

MCI 2040 

Motorola 

MCI 2540 

t Motorola 

Phase Locked Loop 

' XR215 

Exar 

XR215M 

tExar 

M5136 

Mitsubishi 

M51361 

Mitsubishi 

SL652 

Plessey 

NE564 

Signetics 

Phase Locked Loop (CMOS) 

F4046BC 

Fairchild 

F4046BM 

i PairrhiiH 

SIL4046B 

t Mitel 

SIL4046BE 

Mitel 

MC140468A 

t Motorola 

MC14046BM 

Motorola 

CD4046BC 

National 

CD4046BM 

t National 

CD4046B 

tRCA 

CD4046BE 

RCA 

SCL4046B 

tsss 

SCL4046BE 

SSS 

SCL4446 

SSS 

1 Military Temperature Range (-55° to 125°C) 


Phase Locked Loop Circuits 
(Cont’d) 


20 


30 


40 


50 


60 


Phase Locked Loop Control (Oscillator, programmable 

divider, phase comparator 


SP8760 

Plessey 

PLL Peripheral (VCO, mixer, amp for CB) 

LM1861 

National 

LM1862 

National 

AN 103 

Panasonic 

Prescaler, for FM radio 


DS8629 

National 

Programmers and Controllers for Citizens Band See 

Linear Consumer Circuits 


Programmer, for CB Synthesizer 


MM57190 

National 

Synthesizer, 200 channel, for AM/FM 


8X08 

Signetics 

Synthesizer (Programmable Divider, to 1021 channels, 

adder, phase comparator) 


HCTR0320 

Hughes 

Synthesizer, Citizens Band 


11C84 

Fairchild 

HCTR0347 

Hughes 

MPS7139 

Micro Power 

MPS7149 

Micro Power 

MC3390 

Motorola 

MCI 451 04 

Motorola 

MCI 451 06 

Motorola 

MC145107 

Motorola 

MC145109 

Motorola 

MC145112 

Motorola 

DS8900 

National 

LM1861 

National 

LM1862 

National 

MM55104 

National 

MM55106 

National 

MM55107 

National 

MM55108 

National 

MM55109 

National 

MM55110 

National 

MM55114 

National 

MM55116 

National 

HPD861 

NEC America 

NC64Q0A 

Nitron 

NC6402A 

Nitron 

NC6403 

Nitron 

NC6405A 

Nitron 

MN6040 

Panasonic 

MN6040A 

Panasonic 

MN6040B 

Panasonic 

SP8920 

Plessey 

SP8921 

Plessey 

SP8922 

Plessey 

SP8923 

Plessey 

TA10336 

RCA 

LC7110 

Sanyo 

NE575 

Signetics 

Synthesizer, CB/Marine Radio, to 82 channels 

NC6400 

Nitron 

NC6405A 

Nitron 

Synthesizer, T.V., dual 82 channels 


NC6410A 

Nitron 

Synthesizer, Fixed or Programmable 


CRC8100 

Rockwell 


Synthesizer, Externally Programmable 

NC6423 Nitron 


Phase Locked Loop Circuits 
(Cont’d) 


70 


80 


90 


100 


110 


120 


Synthesizer (Programmable Dividers, Phase 

Comparator) 


SI 87 

Siemens 

Tone Decoder 


XR567C 

Exar 

XR567M 

tExar 

XR2211C 

Exar 

XR2211M 

tExar 

LM567 

t National 

LM567C 

National 

XR2211C 

Raytheon 

XR2211M 

t Raytheon 

NE567 

Signetics 

SE567 

t Signetics 

Dual Tone Decoder 


XR2567C 

Exar 

XR2567M 

tExar 

XR2567C 

Raytheon 

XR2567M 

t Raytheon 

Dual Tone Decoder/Receiver 


MT8820A 

t Mitel 

MT8820AE 

Mitel 

Tone Generator 


FX205 

CMA 

Two Modulus Prescaler (-h3/4) 


SP8720 

Plessey 

SP8725 

Plessey 

Two Modulus Prescaler (-^5/6) 


11C91C 

Fairchild 

11C91M 

f Fairchild 

95H91C 

Fairchild 

95H91M 

t Fairchild 

MCI 2009 

Motorola 

MCI 2509 

t Motorola 

SP8740 

Plessey 

SP8745 

Plessey 

Two Modulus Prescaler (e-6/7) 


SP8741 

Plessey 

SP8746 

Plessey 

Two Modulus Prescaler (-r8/9) 


MC12011 

Motorola 

MCI 2511 

t Motorola 

SP8743 

Plessey 

SP8748 

Plessey 

Two Modulus Prescaler (e-10/1 1) 


11C90C 

Fairchild 

11C90M 

t Fairchild 

95H90C 

Fairchild 

95H90M 

t Fairchild 

MCI 201 3 

Motorola 

MC12513 

t Motorola 

SP8640 

Plessey 

SP8641 

Plessey 

3P8642 

Plessey 

SP8643 

Plessey 

SP8646 

Plessey 

SP8647 

Plessey 

SP8685 

Piessey 

SP8690 

Plessey 

SP8695 

Plessey 

1 Two Modulus Prescaler (-f5/6, 10/11, 10/12) 

MC12012 

Motorola 

Two Modulus Prescaler (h- 248/256) 


11C83 

Fairchild 


130 


140 


150 


160 


170 


180 


190 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Phase Locked Loops/Synthesizers (Cont’d) 


Function Device Source 


Phase Locked Loop Circuits 
(Cont’d) 


Count Extender, -8 (extends division ratio of a Two 
Modulus Prescaler while retaining the difference, 
ie-MO/ll becomes 4-80/81) 

SP8794A t Plessey 

SP8794B Plessey 

SP8794M Plessey 

Count Extender, 4-4, 4-10/11 becomes 4-40/41 

SP8790A 

t Plessey 

SP8790B 

Plessey 

SP8790M 

Plessey 

For other Prescalers see Digital Special, Dividers 

VCO 

11C58C 

Fairchild 

MCI 648 

t Motorola 

MCI 658 

Motorola 

SP1648 

Plessey 

SP1658 

Plessey 

SN74LS320 

Tl 

SN54LS324 

t Tl 

SN74LS324 

Tl 

VCO and Phase Comparator 1 

LM565 

Motorola 

LM565 

National 

LM565C 

t National 

NE560 

Signetics 

SE560 

t Signetics 

NE561 

Signetics 

SE561 

t Signetics 

NE562 

Signetics 

SE562 

f Signetics 

NE565 

Signetics 

SE565 

t Signetics 

TA7133 

Toshiba 

VCO Function Generator, (Includes square and 

triangular waveforms but not sine.) 

XR2207 

Exar 

XR2207C 

Exar 

XR2209C 

Exar 

XR2209M 

tExar 

LM566 

National 

LM566C. 

t National 

XR2207C 

Raytheon 

XR2207M 

t Raytheon 

NE566 

Signetics 

SE566 

t Signetics 

VCO Waveform Generator (pulse, sawtooth and 

triangle) 

SSM2030 

SSM | 

VCO Waveform Generator (Includes sinewave output 

among its functions) 

XR205 

Exar 

XR2206 

tExar 

XR2206C 

Exar 

XR2206M 

tExar 

XR8038 

Exar 

XR3038M 

tExar 

8038C 

Intersil 

8038M 

t Intersil 

VCO, Amplifier, Analog Multiplier 

XR-S200 

Exar 

XR205 

Exar 

VCO, Phase Comparator, Multiplier i 

SL651 

Plessey 

VCO, Phase Comparator Multiplier, with Auxiliary 

Amplifier 

SL650 

t Plessey 


Line I Function 


Source 


Phase Locked Loop Circuits 
(Cont’d) 


Dual VCO 


11C24C 

Fairchild 

MC4024 

Motorola 

MC4324 

t Motorola 

SN54LS124 

t Tl 

SN54S1 24 

t Tl 

SN74LS124 

Tl 

SN74S124 

Tl 

SN54LS325 

Tl 

SN74LS325 

Tl 

SN54LS326 

t Tl 

SN74LS326 

Tl 

SN54LS327 

t Tl 

SN74LS327 

Tl 


10 


20 


30 


40 


50 


60 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


LINEAR-Telecommunication Circuits 


Telecommunication Circuits 


oe 

< 

111 

z 


Address Selector (Gives output if sequential input is 

entered in a fixed order within a maximum time 


interval) 



7511-01 

Telenetics 


1 Baseband Modulator/Demodulator (50db carrier 


suppression) 



SL1001 

Plessey 


j Baseband Channel Amplifier (24 27db amplifier) 


| SL1020 

Plessey 


1 Coin box Circuit (Coin recognition for pay telephones) j 

AY5-9300 

Gl 


Codec, p255 Law 



S2563 

AMI 

(380) 

DF331 

Siconix 

(979) 

DF332 

Siconix 

(979) 

Codec, A Law 



DF341 

Siconix 

(978) 

DF342 

Siconix 

(978) 

1 Compander (Signal Compressor /Expander) 


XR2216 

Exar 


LM2704 

National 


LM2705 

National 


LM2706 

National 


LM2707 

National 


LS3704 

National 


LM3705 

National 


LM3706 

National 


LM3707 

National 


LI 50 

SGS 


NE570 

Slgnetics 


NE571 

Signetics 


1 Companding Analog to Digital Converter 


MN5110 

Micro Net 


NC331 

Nitron 


DF331 

Siconix 

(979) 

DF341 

Siconix 

(978) 

1 Companding Digital to Analog Converter 


NC332 

Nitron 


DAC-86 

PMI 

(935) 

DAC-87 

PM! 

(935) 

ST100 

Signetics 


DF332 

Siconix 

(979) 

DF342 

Siconix 

(978) 

I Companding A/D and D/A Converter 


LF2700 

National 


MM81 00 

National 


1 Delta Modulation System, Continuously Variable Slope | 

FX209 

CMA 


FX309 

CMA 


HC55516-2 

f Harris 

(754) 

HC5551M 

f Harris 

(754) 

HC55516-9 

Harris 

(754) 

HC55532-2 

t Harris 

(754) 

HC55532-8 

t Harris 

(754) 

HC55532-9 

Harris 

(7541 

un/117 

llAiz-Vt-Ajo 


MC3418 

Motorola 


| Dialer, Push Button Telephone Dialer Circuit (Converts j 

push button inputs to pulses) 



S2560 

AMI 

(374) 

AY5-9100 

Gl 


AY5-9106 

Gl 


AY5-9110 

Gl 


AY5-91 1 8 

Gl 


AY5-9120 

G! 


SAH215 

ITT 


(Continued) 




Function • Device 

Source 

Line 

1 Telecommunication Circuits 


(Cont’d) 



Dialer, Push Button Telephone Dialer Circuit (Converts 


push button inputs to pulses) (Cont’d.) 


MCI 4408 

Motorola 


MCI 4409 

Motorola 

70 

MM5393 

National 


NC320 

Nitron 


NC321 

Nitron 


NC322 

Nitron 


CRC8000 

Rockwell 


CRC8001 

Rockwell 


DF320 

Siconix * (977) 


DF321 

Siconix (977) 


DF322 

Siconix (977) 


Dialer, Repertory 



S2562 

AMI (378) 


AY5-9200 

Gl 


I (Dialer) Clock Generator (for AY5 9100/9200) 


| AY5-9500 

Gl 


I Tone Decoder (Three tone, 8 combinations sequential 


code receiver) 



FX307 

CMA 

90 

I Tone Decoder (Operates from 0.01 Hz to 500 kHz) 


XR567 

tExar 


XR567C 

Exar 


XR2211C 

Exar 


XR2211M 

tExar 


LM567 

t National 


LM567C 

National 


NC8030 

Nitron 


XR2211C 

Raytheon 


XR2211M 

t Raytheon 

100 

NE567 

Signetics 


SE567 

t Stgnebcs 


I Dual Tone Decoder (Operates from 0.01 Hz to 500 


kHz) 



XR2567 

Exar 


XR2567M 

tExar 


XR2567C 

Raytheon 


XR2567M 

t Raytheon 


Dual Tone Decoder 



AY5-9801 

Gl 

110 

AY5-9802 

Gl 


AY5-9803 

Gl 


AY5-9804 

Gl 


AY5-9822 

Gl 


AY5-9805 

Gl 


AY5-9806 

Gl 


AY5-9807 

Gl 


AY5-9808 

Gl 


AY5-9821 

Gl 


AY5-9822 

Gl 

120 

- AY5-9823 

Gl 


AY5-9824 

Gl 


AY5-9825 

Gl 


AY5-9826 

Gl 


AY5-9827 

Gl 


AY5-3828 

Gl 


MT8820 

Mitel 


CRC8030 

Rockwell 


7516-01 

Telenetics 


Dual Tone Receiver Circuit (combine with filters for 

130 

touch tone receiver) 



MT8820 

Mitel 


AF104 

National 


AF106 

National 


AF107 

National 


AF108 

National 


(Continued) 




Telecommunication Circuits 
(Cont’d) 


Dual Tone Receiver Circuit (combine with filters for 
touch tone receiver) (Cont’d.) 

AF110 National 

Quad Tone Decoder 

883-5 

Beckman 

Tone Ringer (operates from ring signal, drives 

speaker) 

S2561 

AMI (376) 

Relay Driver (For 48v telephone relays) 

DS1686 

t National 

DS1687 

t National 

DS3686 

National 

DS3687 

National 

Encoder 2 of 8 keyboard to Binary Encoder (4x4 

Key Input to 4 line output) 

MC14419 

Motorola 

Low Pass Rlter, 3825Hz 

ACF7110C 

Gl 

Bandpass (touchtone) Filters 

883-X 

t Beckman 

CHI 295 

Cermetek 

CHI 296 

Cermetek 

ACF7323C 

Gl 

ACF7363C 

Gl 

ACF7383 

Gl 

ACF7711C 

Gl 

AF101 

National 

AF102 

National 

AF103 

National 

AF111 

National 

AF112 

National 

AF113 

National 

AF114 

National 

Bandpass Filters 

ACF7310C 

Gl 

ACF7311C 

Gl 

ACF7320C 

Gl 

AF99 

National 

j Bandpass Filter and Detector 

ACF7300C 

Gl 

ACF7301C 

Gl 

ACF7302C 

Gl 

! Filter, Dial Tone Suppression 

[ ACF7401C 

Gl 

j Filter, 2600Hz Suppression 

| ACF7410C 

Gl 

Filter, 60Hz Suppression 

J ACF7480C 

Gl 

Rlter, PCM 

ACF7170C 

Gl 

ACF7173C 

Gl 

ACF7174C 

Gl 

ACF7175C 

Gl 

ACF7176C 

Gi 

Dual Tone Generator (Touchtone Frequencies) 

S2559 

AMI (372) 

ICM7206 

Intersil 

MK5085-1 

Mostek 

MK5085-2 

Mostek 

MK5086-1 

Mostek 

MK5086-2 

Mostek 

MK5089 

Mostek 

MCI 4410 

Motorola 

MM5395 

National 

7601-01 

Telenetics 

(Continued) 


t Military Temperature Range (-55' to 125'C) 


* Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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Dual Tone Generator (Touchtone Frequencies) 

(Cont'd.) 


7603-02 

Telenetics 

Dual Tone Generator (Generates 1216 tone pairs) 

AY3-9400 

Gl 

AY3-9401 

Gl 

AY3-9410 

Gl 

Gyrator 


TCA580 

Signetics 

AF120 

National 

Dual Limiter (Touchtone Amplitude Limiter) 

8834 

Beckman 

Modem, Frequency Division Multiplex Transmitter and 

Receiver 


LM1823 

National 

LM1826 

National 

Modem (Frequency Shift Keying 
Modulator/Demodulator) 


XR210 

Exar 

XR210M 

tExar 

MC14412 

Motorola 

Modem, FSK Modulator 


XR2206 

Exar 

XR2206M 

tExar 

XR2207 

Exar 

XR2207M 

tExar 

Modem, FSK Demodulator 


XR2211 

Exar 

XR2211M 

tExar 

Modem (For Serial Communications at up to 600 bps) 

S6860 

AMI 

MC6860 

Motorola 

Modem Circuits, for 103/113 and other FSK systems 

CH1213 

Cermetek 

CH1214 

Cermetek 

CHI 223 

Cermetek 

CHI 224 

Cermetek 

CHI 252 

Cermetek 

CHI 257 

Cermetek 

CHI 262 

Cermetek 

CHI 267 

Cermetek 

CHI 273 

Cermetek 

CHI 280 

Cermetek 

Modem Circuits, for CCITT FSK System 

CH1215 

Cermetek 

CH1216 

Cermetek 

CHI 225 

Cermetek 

CHI 226 

Cermetek 

CHI 253 

Cermetek 

CHI 258 

Cermetek 

CHI 263 

Cermetek 

CHI 268 

Cermetek 

CH1271 

Cermetek 

CHI 276 

Cermetek 

Digital Filter Switch (Tone Decoder) 


FX105 

CMA 

Frequency Sensitive Switch (Provides two set points 
adjustable with external components.) 

FX101 

CMA 

Frequency Sensitive Switch (Provides set points with 

widely adjustable hysteresis) 


FX301 

CMA 


Tone Transmitter (Three tone sequential code 
transmitter) 

FX207 CMA 


Tone Transceiver (Decodes and encodes 5 sequential 
tones) 

FX407 CMA 

FX507 CMA 


Tone Transceiver Code Selector (Programs 3 codes 
for FX407/507) 

FX707 CMA 


Tone Transceiver (Single tone transmitter receiver 
simplex.) 

FX107 CMA 


Crosspoint Array (Double 4x4 switch matrix) 
MC3466 Motorola 

RC4444 Raytheon 

RM4444 Raytheon 


Crosspoint Array (4x4 switch matrix) 

CD22100 RCA 


Crosspoint Array (8x2 switch matrix) 

SD5301 Signetics 


Crosspoint Array (8x4 switch matrix) 

MT8804B t Mitel 

MT8804BE Mitel 


cc 

< 

III 


Frequency Sensitive Switch (Provides two set points 
and three state outputs) 

FX401 CMA 


t Military Temperature Range (-55” to 125”C) 


* Typical Values 
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1C MASTER 


LINEAR-Timers 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function 

Device 

Source 

Line 

Timers 


Timers (Cont’d) 






Timer 



Timer, Programmable (includes a coulter for long time 






NE555 

tAMD 


delays) Binary Control (Cont'd.) 






SE555 

AMD 


MC14541BC 

Motorola 






XR555C 

Exar 


HA2240C 

Tl 

70 





XR555M 

tExar 


fiA2240M 

tTI 






fiA555C 

Fairchild 


Timer, Programmable (includes counter) Decimal 






NE555 

Intersil 


Control 







SE555 

t Intersil 


8250 

Intersil 






MCC555 

Micro Como 









M51843 

Mtsubishi 

■n 

Timer, Programmable (includes counter) 






MCI 455 

Motorola 


Hours/Minutes/Seconds Control 






MCI 555 

t Motorola 


8260 

Intersil 






LM555C 

National 


Dual Timer (dual 555) 







LM555M 

t National 


NE556 

AMD 






fiPCl555 

NEC America 


SE556 

tAMD 

80 





RC555 

Raytheon 


XR556C 

Exar 






RM555 

t Raytheon 


XR556M 

tExar 






CA555 

tRCA 


pA556 

Fairchild 






CA555C 

RCA 


NE556 

Intersil 






NE555 

Signetics 

ivl 

SE556 

t Intersil 






SE555 

t Signebcs 


MC3456 

Motorola 






TDA0555 

Signetics 


MC3556 

t Motorola 






SA555 

Signetics 


LM556 

t National 






SG555 

t Silicon G 


LM556C 

National 






SG555C 

Silicon G 


RC556 

Raytheon 

90 





ULN-3303 

Sprague 


RM556 

t Raytheon 






ULN-3304 

Sprague 


NE556 

Signetics 






355A/C 

Teledyne S 


SE556 

t Signetics 






355B/M 

t Tetedyne S 


SA556 

Signetics 






SE555 

tTI 

KJ 

SG556 

t Silicon G 






NE555 

Tl 


SG556C 

Silicon G 






Ttmer, Adjustable Threshold 



Dual Timer (dual 555), pinout variations 






MC1422 

Motorola 


XR2556C 

Exar 






j Timer, delayed switch ON/OFF (for driving relays, 


XR2556M 

tExar 






lamps, etc.) 



Dual Set Point Timer (includes timer, selectable time 

100 





PBA30Q8 

RIFA 


range) 







PBA3009 

RIFA 


DF215 

SKconix (981) 






Timer, Detector /Timer, LED Driver, audio oscillator 


Universal Timer (includes two 4 digit counters, 






MD4301 

Mitel 


comparator, dock oscillator and divider) 






Timer, Industrial, with -f5, -^6, 

h- 10, h- 4096 counters, 


MM5865 

National 






1 



Dual Monostable Timer 







Hz output 



FX109 

CMA 






CD22017 

RCA 












Quad Timer, Current Sink Output 






Timer, Internal Current Source 



NE558 

Signetics 






XR320 

Exar 


SA558 

Signetics 

110 





XR320M 

tExar 


SE558 

t Signetics 






Timer, Low Power (Supply 3v) 



Quad Timer, Current Source Output 






SN76812 

Tl 


NE559 

Signetics 






1 Timer/Microwave Oven Controller 


SA559 

Signetics 






TMS1117 

Tl 


SE559 

t Signetics 






Timer, Precision 


I?! 

Tone Triggered Timer 







ZN1034E 

Ferranti 


FX601 

CMA 






LM122 

t National 


Other Timer Circuits: See Linear Consumer Circuits, 






LM222 

National 


Appliance Timers: Clocks; Watches; Stopwatches; T V. 






LM322 

National 


Timers and Digital CMOS Oscillators/Dividers 

120 





LM2905 

National 









j LM3905 

National 







■ 


Timer with Counter, (time constant 128 RC) 









XR2242C 

Exar 









XR2242M 

tExar 









! Timer, Programmable (includes a counter for long time 

60 








delays) Binary Control 










XR2240C 

Exar 









XR2240M 

tExar 









fiA2240 

Fairchild 









8240 

Inters! 









MC14541BA 

t Motorola 









(Continued) 










t Military Temperature Range (-55* to 1 25*C) * Typical Values 



Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators 


Output Output 

Voltage Current 

Device 

Source 

Line 

Output Output 

Voltage Current 

Device 

Source 

Line 

Fixed, Positive 



Fixed, Positive (Cont’d) 



The output current listed is the maximum current for 




5 la 

(Cont'd.) 



which load regulation is specified 





LM209K 

Motorola 


2.6 100 ma 

pA78L26C 

Fairchild 



LM309 

Motorola 



MC78L02C 

Motorola 



MC7805C 

Motorola 

70 


/iA78L02C 

Signetics 



LM109K 

t National 



jiA78L02C 

n 



LM209K 

National 


5 100 ma 

jiA78L05C 

Fairchild 



LM309K 

National 



MC78L05C 

Motorola 



SFC2109M 

NPC 



LM14QLA-5 

National (806) 



LM109K 

t Raytheon 



LM240LA-5 

National 

10 


LM209K 

Raytheon 



LU340LA-5 

National (806) 



LM309K 

Raytheon 



LM78L05C 

National 



LM209DA 

Signetics 



fiPC78L05 

NEC America 



LM309DA 

Signetics 



pA78L05C 

Signetics 



SG109K 

t Silicon G 

80 


fiA78L05C 

Tl 



SG209K 

Silicon G 


200 ma 

LM109G 

Motorola 



SG309K 

Silicon G 



LM209G 

Motorola 



SG7805AR 

t Silicon G 



LM309G 

Motorola 


' 

SG7805ACR 

Silicon G 



LH0075 

National 



SG7805CR 

t Silicon G 



LM109H 

t National 

20 


SG7805R 

Silicon G 



LM209H 

National 


1.2 a 

SI3551M 

Sanken 



LM309H 

National 







LM342-5 

National 


1.5 a 

(iA7805C 

Fairchild 



SFC2109 

tNPC 



pA7805M 

t Fairchild 



SFC2209 

NPC 



LAS1505 

Lambda 

90 


SFC2309 

NPC 



LM 140-5 

t National (806) 



TBA625A 

Plessey 



LM140A-5 

t National (806) 



LM1.09H 

t Raytheon 



LM 340-5 

National (806) 



LM209H 

Fiaytheon 



LM340A-5 

National (806) 



LM309H 

Raytheon 

30 


LM7805 

National 



LM209DB 

Signers 



jiPC14305 

NEC America 



LM309DB 

Signetics 



LM109DB 

t Signetics 



SG109T 

t Silicon G 



LM209DB 

Signetics 



SG209T 

Silicon G 



LM309DB 

Signetics 



SG309T 

Silicon G 



jjtA7805 

t Signetics 

100 


LM109 

t Tl 



jtA7805C 

Signetics 



LM209 

Tl 



fiA78HV05 

Signetics 



LM309 

Tl 



LM340-5 

Signetics 


500 ma 

805-V5 

t Beckman 



SG7805AK 

f Silicon G 



pA78C05C 

Fairchild 

40 


SG7805ACK 

Silicon G 



pA78M05C 

Fairchild 



SG7805ACP 

Silicon G 



jiA78M05M 

f Fairchild 



SG7805CK 

Silicon G 



TDD 1605 

ITT 



SG7805CP 

SiconG 



MC7705C 

Motorola 



SG7805K 

t Silicon G 



MC78M05C 

Motorola 



LM340-5 

Tl 

110 


LM341-5 

National 



TL7805AC 

Tl 



LM78M05 

National 



TL7805C 

Tl 



pPC78M05 

NEC America 



jiA7805M 

t Tl 




t Signetics 







LM209DA 

Signetics 

50 

2a 





LM309DA 

Signetics 







pA78M05 

t Signetics 


3a 

)iA233 

Fairchild 



jiA78M05C 

Signetics 



SH0323 

Fairchild 



pA78MHV05 

t Signetics 



LM123 

Motorola 



jiA78MHV05C 

Signetics 



LM323 

Motorola 



SG7805AT 

t Silicon G 



LAS1405 

Lambda 

120 


SG7805ACT 

Silicon G 



LM123 

t National 



pA78M05C 

Tl 



LM223 

National 



iifijmm 

t Tl 



LM323 

National 


600 ma 

L005T1 

SGS 

60 


SI3554M 

Sanken 


750 ma 

809-V5 

t Beckman 



SGI 23 

t Silicon G 










850 ma 

LI 29 

SGS 



SG323 

Silicon G 


1 a 

jiA109M 

t Fairchild 


5a 

pA78H05 

Fairchild 



p.A209M 

Fairchild 



LAS 1905 

Lambda 



jiA309C 

Fairchild 



42050055 

Micropac 

130 


LM109 

t Motorola 






(Continued) 




10 a 

42050-510 

Micropac 




t Military Temperature Range (-55° to 1 25°C) 


* Typical Values 


1C MASTER 1978 


601 


Master Selection Guide 




























Master Selection Guide 


1C MASTER 

LINEAR-Voltage Regulators (Cont’d) 



100 ma 

(Cont’d.) 

MC78L08C 

LM140LA-8 

LM240LA-8 

LM340LA-8 

LM78L08C 

jiPC78L08 

jiA78L08 

Motorola 

t National (806) 

National 
National (806) 

National 

NEC America 

Tl 

200 ma 

LH0075 

National 


LM342-8 

National 

500 ma 

/iA78C08C 

Fairchild (635) 


fiA78M08C 

Fairchild 


fiA78M08M 

t Fairchild 


MC7708C 

Motorola 


MC78M08C 

Motorola 


LM341-8 

National 


LM78M08 

National 


(iPC78M08 

NEC America 


HA78M08C 

Signetics 


(iA78M08M 

t Signetics 


fiA78MHV08 

Signetics 



SG7806ACR 

SG7806AR 

SG7806CR 

SG7806R 


(1A7806C 

(iA7806M 

LAS1506 

MC7806C 

LM 140-6 

LM140A-6 

LM340-6 

LM340A-6 

LM7806 

SG7806AK 

SG7806ACK 

SG7806CK 

SG7806K 

SG7806ACP 

SG7806CP 

jiA78HV06 

jiA7806 

fiA7806C 

LM340-6 

LM340-6 

/iA7806C 

(xA7806M 


t Beckman 


Fairchild 
t Fairchild 
Lambda 
Motorola 

f National (806) 

f National (806) 

National (806) 
National (806) 

National 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Signetics 
t Signetics 
Signetics 
Signetics 
Tl 
Tl 
t Tl 


Solitron 

SoiitroTi 

Solitron 


MA78MHV08C 

SG7808AT 

SG7808ACT 

SG7808T 

SG7808CT 

HA78M08C 

ftA78M08M 

SG7808AR 

SG7808ACR 

SG7808R 

SG7808CR 

jiA7808C 
fiA7808M 
LAS 1508 
MC7808C 
LM 140-8 
LM140A-8 
LM340-8 
LM340A-8 
LM7808 
fiPC14308 
fiA7808 
fiA7808C 
)xA78HV08 
LM340-8 
SG7808AK 
SG7808ACK 
SG7808CK 
SG7808K 
SL7808ACP 
SL7808CP 
j LM340-8 
jiA7808M 
/iA7808C 

LAS1408 


Fairchild 
t Fairchild 
Lambda 
Motorola 

t National (806) 

t National (806) 

National (806) 
National (806) 

National 
NEC America 
t Signetics 
Signetics 
Signetics 
Signetics 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Tl 
t Tl 
Tl 


Fairchild (635) 

Fairchild 


(Continued) 


t Military Temperature Range (-55° to 125*C) 



TBA435 

Plessey 

TDD 1608 

in 

jiA7885 

Fairchild 

fiA7885C 

Tl 

jiA7885M 

t Tl 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Output 



Voltage 

Current 

Device 

Source 

Fixed, 

Positive (Cont’d) 



100 ma 

fiA78L09C 

Fairchild 


500 ma 

801-V9 

t Beckman 


750 ma 

809-V9 

t Beckman 


100 ma 

Ll/1140 LA-10 

t National (806) 


, 

LM240LA-10 

National 



LM340LA-10 

National (806) 



LM78L10C 

National 


200 ma 

LH0075 

National 



LM342-10 

National 


500 ma 

pA78ClOC 

Fairchild (635) 



TDD1610 

in 



LM78M10 

National 


1.5 a 

LAS1510 

Lambda 



LM140-10 

t National (806) 



LM140A-10 

t National (806) 



LM340-10 

National (806) 



LM340A-10 

National (806) 



LM7810 

National 



LM340-10 

ti 


3 a 

LAS1410 

Lambda 


9a 

42050-109 

Micropac 

12 

100 ma 

pA78L12C 

Fairchild 



MC78L12C 

Motorola 



M140 LA-12 

t National (806) 



1 LM240LA-12 

National 



LM340LA-12 

National (806) 



LM78L12C 

National 



pPC78L12 

NEC America 



pA78L12C 

Signetics 



fiA78L12C 

TI 


200 ma 

PC501 

t Gl 



LH0075 

National 



LM342-12 

National 



TBA625B 

Plessey 


500 ma 

801 -VI 2 

t Beckman 



fiA78C12C 

Fairchild (635) 



pA78M12C 

Fairchild 



(iA78M12M 

t Fairchild 



TDD1612 

ITT 



MC7712C 

Motorola 



MC78M12C 

Motorola 



LM341-12 

National 



LM78M12 

National 



pPC78M12 

NEC America 



L036T1 

SGS 



SG7812AT 

t Silicon G 



SG7812CT 

Silicon G 



SG7812T 

t Silicon G 



pA78M12C 

Signetics 



pA78M12M 

t Signetics 



pA78MHV12 

t Signetics 



pA78MHV12C 

Signetics 



|iA78M12M 

t TI 



)iA78M12C 

TI 


720 ma 

LI 30 

SGS 


750 ma 

809-V12 

t Beckman 


1 a 

SI3120E 

Sanken 



SI3120T 

Sanken 



STK521 

Sanyo 



STK541 

Sanyo 



SG7812AR 

t Silicon G 



SG7812ACR 

Silicon G 



SG7812CR 

Silicon G 


(Continued) 




Output 

Voltage 

Output 

Current 

Device 

Source 

Fixed, 

Positive (Cont’d) 


12 

1 a 

(Cont'd.) 




SG7812R 

t Silicon G 


1.5 a 

pA7812C 

Fairchild 



pA7812M 

t Fairchild 



LAS1512 

Lambda 



MC7812C 

Motorola 



LM 140-1 2 

t National (806) 



LII140A-12 

t National (806) 



LM 340-12 

National (806) 



LM340A-12 

National (806) 



LM7812 

National 



jaPC14312 

NEC America 











ftA7812 

t Signetics 



pA7812C 

Signetics 



pA78HV12 

Signetics 



LM340-12 

Signetics 



SG7812K 

t Silicon G 



SG7812AK 

t Silicon G 



SG7812ACK 

Silicon G 



SG7812CK 

Silicon G 



SG7812ACP 

Silicon G 



SG7812CP 

Silicon G 



ftA7812C 

TI 



pA7812M 

t TI 



LM340-12 

TI 


2a 

STK531 

Sanyo 


3 a 

LAS1412 

Lambda 


5a 

pA78Hl2 

Fairchild 


8 a 

42050-128 

Micropac 

13.8 

1.5a 

pA7814 

t Signetics 



pA7814C 

Signetics 


2a 

fiA78CB 

Fairchild 



LAS15CB 

Lambda 


3a 

LAS14CB 

Lambda 

14 

8a 

42050-148 

Micropac 

15 

400 fia 

L037T1 

SGS 


100 ma 

pA78Ll5C 

Fairchild 



MC78L15C 

Motorola 



LM140LA-15 

t National (806) 



LM240LA-15 

National 



LM 340 LA-15 

National (806) 



LM78L15C 

National 



pPC78L15 

NEC America 



)iA78L15C 

Signetics 



pA78Ll5C 

TI 


200 ma 

LH0075 

National 



LM342-15 

National 



TBA625C 

Plessey 


400 ma 

TDD1615 

in 


500 ma 

801 -VI 5 

t Beckman 



pA78Cl5C 

Fairchild (635) 



(iA78M15C 

Fairchild 



pA78Ml5M 

t Fairchild 



MC7715C 

Motorola 



MC78M15C 

Motorola 



LM341-15 

National 



LM78M15 

National 



(iPC78M15 

NEC America 



pA78M15 

t Signetics 



fiA78M15C 

Signetics 


Line 


20 


30 


40 


60 


(Continued) 


70 


80 


90 


100 


110 


120 


t Military Temperature Range (-55° to 125"C) 


* Typical Values 
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iC master 


LINEAR-Voltage Regulators (Cont’d) 


Output 


Output 


Voltage 

Current 

Device 

Source 

Fixed, 

Positive (Cont’d) 


15 

500 ma 

(Cont’d.) 




SG7815AT 

t Silicon G 



SG7815ACT 

Silicon G 



SG7815CT 

Silicon G 



SG7815T 

t Silicon G 



pA78MHV15 

fSignetics 



pA78MHV15C 

Signetics 



pA78M15C 

Ti 



jiA78M15M 

t Ti 


600 ma 

L131 

SGS 


750 ma 

809- VI 5 

t Beckman 


1 a 


Sanken 




Sanken 



SG7815AR 

t Silicon G 



SG7815ACR 

Silicon G 



SG7815R 

t Silicon G 



SG7815CR 

Silicon G 


1.5 a 

pA7815C 

Fairchild 



pA7815M 

t Fairchild 



LAS1515 

Lambda 



MC7815C 

Motorola 



LM140-15 

t National (806) 



LM140A-15 

t National (806) 



LM340-15 

National (806) 



LM340A-15 

National (806) 



LM7815 

National 



(iPC14315 

NEC America 



SI3150G 

Sanken 



SI3150M 

Sanken 



pA7815 

t Signetics 



(iA7815C 

Signetics 



ftA78HV15 

Signetics 



LM340-15 

Signetics 



SG7815AK 

t Silicon G 



SG7815ACK 

SixmG 



SG7815CK 

Silicon G 



SG7815K 

t Silicon G 



SG7815ACP 

Silicon G 



SG7815CP 

Silicon G 



pA7815C 

TI 



pA7815M 

t TI 



LM340-15 

T! 


2a 

CJSE001 

Solitron 



CJSE003 

Solitron 



CJSE005 

Solitron 


3 a 

LAS1415 

Lambda 


5a 

(iA78H15 

Fairchild 


8 a 

42050-158 

Micropac 

16 

8a 

42050-168 

Micropac 

17 

500 ma 

pA78C17C 

Fairchtid (635) 

18 

100 ma 

fiA78L18 

Fairchild 



MC78L18C 

Motorola 



LM140LA-18 

t National (806) 



LM240LA-18 

National 



LM340U-18 

National (806) 



LM78L18C 

National 


200 ma 

LH0075 

National 



LM342-18 

National 


300 ma 

TDD1618 

in 


500 ma 

801 -VI 8 

t Beckman 



pA78C18C 

Fairchild (635) 



MC7718C 

Motorola 


Output 


Output 


Voltage 

Current 

Device 

Source 

Fixed, 

Positive (Cont’d) 


18 

500 ma 

(Cont'd.) 




MC78M18C 

Motorola 



LM341-18 

National 



LM78M18 

National 



/iPC78M18 

NEC America 


1 a 

STK522 

Sanyo 



STK542 

Sanyo 



SG7818AT 

t Silicon G 



SG7818ACT 

Silicon G 



SG7818CT 

Silicon G 



SG7818T 

t Silicon G 



SG7818AR 

t Silicon G 



SG7818ACR 

Silicon G 



SG7818R 

t Silicon G 



SG7818CR 

Silicon G 


1.5 a 

pA7818C 

Fairchild 



pA7818M 

t Fairchild 



MC7818C 

Motorola 



LM140-18 

t National (806) 



LM140A-18 

t National (806) 



LAS1518 

Lambda 



LM340-18 

National (806) 



LM340A-18 

National (806) 



LM7818 

National 



pPCl4318 

NEC America 



LM340-18 

Signetics 



jiA7818 

t Signetics 



pA7818C , 

Signetics 



IOA78HV18 

Signetics 



SG7818AK 

t Silicon G 



SG7818ACK 

Silicon G 



SG7818CK 

Silicon G 



SG7818K 

t SixmG 



SG7818ACP 

Silicon G 



SG7818CP 

Silicon G 



pA7818M 

t TI 



)iA7818C 

TI 



LM340-18 

TI 


2a 

STK532 

Sanyo 


8a 

42050-188 

Micropac 

20 

500 ma 

fiA?8C20C 

Fairchild (635) 




Fairchild 




t Fairchild 



MC7720C 

Motorola 



MC78M20C 

Motorola 

i 



Signetics 




fSignetics 



pA78MHV20 

fSignetics 



pA78MHV20C 

Signetics 




TI 



j pA78M20M 

t TI 


1.5 a 

J LAS 1520 

Lambda 


2a 


Solitron 



CJSE011 

Solitron 



CJSE013 

Solitron 


8a 

42050-208 

Micropac 

22 

500 ma 

pA78C22 

Fairchild 


4 a 

42050-224 

Micropac 

24 

100 ma 

pA78L24 

Fairchild 



MC78L24C 

Motorola 



LM140LA-24 

t National (806) 



LM240LA-24 

National 



LM340LA-24 

National (806) 


(Continued) 


10 


20 


30 


40 


50 


60 


(Continued) 


70 


80 


90 


100 


110 


120 


t Military Temperature Range (-55° to 125’C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


MASTER SELECTION GUIDE 


Output 
Line Voltage 


Fixed, Positive (Cont’d) 


Fixed, Positive (Cont’d) 


(Cont’d.) 

LM78L24C 


PC502 

TDD1624 

LM342-24 


fiA78C24C 

fiA78M24C 

pA78M24M 

MC7724C 

MC78M24C 

SG7824AT 

SG7824ACT 

SG7824T 

SG7824CT 

LM341-24 

LM78M24 

/iPC78M24 

pA78M24 

(iA78M24C 

jiA78MHV24 

fiA78MHV24C 

(iA78M24C 

/iA78M24M 


SI3240E 

SI3240T 

STK523 

STK543 

SG7824AR 

SG7824ACR 

SG7824R 

SG782CR 


pA7824C 

pA7824M 

LAS 1524 

MC7824C 

LM 140-24 

LM140A-24 

LM340-24 

LM340A-24 

LM7824 

pPCl4324 

SI3240T 

p.A7824 

fiA7824C 

LM340-24 

SG7824AK 

SG7824ACK 

SG7824K 

SG7824CK 

SG7824ACP 

SG7824CP 

pA7824C 

pA7824M 

LM340-24 


Fairchild (635) 

Fairchild 
t Fairchild 
Motorola 
Motorola 
t Silicon G 
Silicon G 
t Silicon G 
Silicon G 
National 
National 
NEC America 
t Signetics 
Signetics 
t Signetics 
Signetics 
Tl 
t Tl 


Fairchild 
t Fairchild 
Lambda 
Motorola 

f National (806) 

t National (806) 

National (806) 
National (806) 

National 
NEC America 
Sanken 
t Signetics 
Signetics 
Signetics 
t Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 
Tl 
t Tl 

Tl 


Fixed, Negative 


(Continued) 


t Military Temperature Range (-55" to 125°C) 


(Cont’d.) 


TAA550 

Signetics 

AN155 

Panasonic 

42050-324 

Micropac 

TAA550 

National 

TBA271B 

SGS 

TAA550 

Signetics 

42050-344 

Micropac 

TAA550 

National 

TBA271C 

SGS 

TAA550 

Signetics 

42050-364 

Micropac 


MC7902C 

Motorola 

LAS 1802 

Lambda 

jtA79E02 

t Fairchild 

HA79E02C 

Fairchild 

MC79L03C 

Motorola 

LH0076 

National 

MC79L05C 

Motorola 

LM79L05 

National 

LM320L05 

National 

LH0076 

National 

LM320ML05 

National 

(iA79M05C 

Fairchild 

LM12QH5.0 

t National 

LM220H5.0 

National 

LM32QH5.0 

National 

LM320MP5.0 

National 

LM79M05 

National 

pA79M05 

t Signetics 

HA79M05C 

Signetics 

SG120-05T 

t Silicon G 

SG220-05T 

Silicon G 

SG320-05T 

Silicon G 

jiA79M05 

Tl 

859-V5 

t Beckman 

SG170-05R 

t Silicon G 

SG270-05R 

Silicon G 

SG370-05R 

Silicon G 

jxA7905C 

Fairchild 

LM7905 

National 

MC7905C 

Motorola 

LM120K5.0 

t National 

LM220K5.0 

National 

LM320K5.0 

National 

LM320T5.0 

National 

LAS, 1805 

Lambda 

HA7905 

(Signetics 

pA7905C 

Signetics 

SG120-05K 

t Silicon G 

SG220-05K 

Silicon G 

SG220-05P 

Silicon G 

SG320-05K 

Silicon G 

SG320-05P 

Silicon G 

pA7905C 

Tl 

pA7905M 

t Tl 

M A79E05 

t Fairchild 


' Typical Values 
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1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


Output 


Output 

Current 


Source 


Output 

Voltage 


Output 

Current 


Device 


Source 


Line 


Fixed, Negative (Cont’d) 


2a 

3 a 


5a 


5.2 


100 ma 


250 ma 


500 ma 


1 a 


1,5 a 


3 a 


100 ma 


200 ma 


500 ma 


750 ma 


1.5 a 


(Cont’d.) 

pA79E05C 


Fairchild 


LM145K5.0 

LM245K5.0 

LM345K5.0 


t National 
National 
National 


42051-055 


Micropac 


LM320L5.2 


National 


LM320ML5.2 


National 


LM120H5.2 

t National 

LM220H5.2 

National 

LM320H5.2 

National 

LM320MP5.2 

National 

LM79M05.2 

National 

pA79M05.2 

t Signetics 

pA 79M05.2C 

Signetics 

SG120-5.2T 

t Silicon G 

SG220-52T 

Silicon G 

SG320-5.2T 

Silicon G 

LM7905.2 

National 


SG120-5.2R 

SG220-52R 

SG320-5.2R 


t Silicon G 
Silicon G 
Silicon G 


IASI 8052 

Lambda 

MC7905.2C 

Motorola 

LM120K5.2 

t National 

LM220K5.2 

National 

LM320K5.2 

National 

LM320T5.2 

National 

LM7905.2 

National 

fiA7905.2 

t Signetics 

pA79Q5.2C 

Signetics 

SG120-5.2K 

Silicon G 

SG220-5.2K 

Silicon G 

SG220-5.2P 

Silicon G 

SG320-5.2K 

Silicon G 

SG320-5.2P 

Silicon G 


LM145K5.2 

LM245K5.2 

LM345K52 


t National 
National 
National 


LM320L06 


National 


PC523 

LM0076 


Gl 

National 


I lioomit A£ 

LJVfc>CVIVIl_UU 




pA79M06C 

Fairchild 

LM120H6.0 

f National 

LM220H6.0 

National 

LM320H6.0 

National 

LM320MP6.0 

National 

LM79M06 

National 

pA79M06. 

I Signetics 

pA79M06C 

Signetics 

„47o» i/ic 

r M V...VV 

T! 


859-V6 


t Beckman 


p A7906C 

Fairchild 

LAS 1806 

Lambda 

MC7906C 

Motorola 

LM7906 

National 

LM120K6.0 

t National 

LM220K6.0 

National 

LM320K6.0 

National 

LM320T6.Q 

National 

pA7906 

t Signetics 


(Continued) 


Fixed, Negative (Cont’d) 


30 


40 


50 


60 


5a 


100 ma 


200 ma 


500 ma 


750 ma 


1 a 


1.5 a 


100 ma 


250 ma 


1.5 a 


100 ma 


200 ma 


i 1.5 a 

(Cont’d.) 

pA7906C 

pA7906C 

pA7908M 

Signetics 

Tl 

+TI 

2a 

CJSE018 

CJSE020 

ngU 

5 a 

42051-065 

Micropac 

’ 5a 

42051-075 

Micropac 

S 100 ma 

LM320L08 

National 

200 ma 

LM0076 

National 

250 ma 

LM320ML08 

National 

500 ma 

pA79M08C 

Fairchild 


LM120H8.0 

t National 


LM220H8.0 

National 


LM320H8.0 

National 


LM320MP8.0 

National 


LM79M08 

National 


pA79M08 

t Signetics 


pA79M08C 

Signetics 


pA79M08 

Ti 

1.5 a 

pA7908C 

Fairchild 


LAS1808 

Lambda 


MC7908C 

Motorola 


LM7908 

National 


LM120K8.0 

t National 


LM220K8.0 

National 


LM320K8.0 

National 


LM320TB.0 

National 


pA7908 

t Signetics 


pA79WC 

Signetics 


pA79MC 

Tl 


pA7908M 

t Tl 


42051-085 


Micropac 


LM320L09 


National 


LM120H9.0 

LM220H9.0 

LM320H9.0 

LH0076 


t National 
National 
National 
National 


851-V9 

LM320MP9.0 


t Beckman 
National 


859-V9 


t Beckman 


LM120K9.0 

LM220K9.0 

LM320K9.0 

LM320T9.0 


t National 
National 
National 
National 


42051-095 


Micropac 


LM320L10 


National 


LM320ML10 


National 


LAS1810 


Lambda 


42051 -i 05 


Micropac 


MC79L12C 
LM320L1 2 
LM79L12 


Motorola 

National 

National 


PC503 

t Gt 

LH0076 

National 

LM120H12 

t National 

LM220H12 

National 

LM320H12 

National 

SGI 20-1 2T 

t Silicon G 


(Continued) 


70 


80 


90 


100 


110 


120 


t Military Temperature Range (—55° to 125°C) 
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* Typical Values 

Bold face indicates additional data is provided on the page noted 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage 

Output 

Current 

Device 

Source 

Line 

Output 

Voltage 

Output 

Current 

Device 

Source 

Line 

Fixed, 

Negative (Cont’d) 



Fixed, 

Negative (Cont’d) 



12 

200 ma 

(Cont’d.) 
SG220-1 2T 
SG32Q-12T 

Silicon G 

Silicon G 


15 

1.5 a 

(Cont’d.) 

MC7915C 

LM7915 

Motorola 

National 



250 ma 

LM320L12 

National 




fiA791 5 
pA7915C 

SGI 20-1 5K 

SG220-15K 

SG220-15P 

SG320-15K 

SG320-15P 

pA7915C 

(iA7915 

t Signetics 

Signetics 
t Silicon G 

Silicon G 

Silicon G 

Silicon G 

Silicon G 

Tl 
t Tl 



500 ma 

851 -VI 2 

pA79Ml2C 

LM320MP12 

LM79M12 

pA79Ml2 

jiA79M12C 

jiA79Ml2 

t Beckman 
'Fairchild 

National 

National 
t Signetics 

Signetics 

Tl 

10 



70 


750 ma 

859-V12 

t Beckman 



2a 

CJSE002 

Solitron 



1 a 

LM120K12 

LM220K12 

t National 

National 




CJSE004 

CJSE006 

Solitron 

Solitron 




LM320K1 2 

National 

National 
t Silicon G 



4 a 

42051-154 

Micropac 




SG120-12R 


16 

4 a 

42051-164 

Micropac 




SG220-12R 

SG320-12R 

Silicon G 

Silicon G 


18 

100 ma 

MC79L18C 

LM320L18 

Motorola 

National 

80 


1.5 a 

pA7912C 

LAS1812 

MC7912C 

LM7912 

P.A7912 

Fairchild 

20 



LM79L18 

National 




Lambda 

Motorola 

National 
t Signetics 



200 ma 

LH0076 

LM120H18 

LM220H18 

LM320H18 

National 
t National 

National 

National 




pA7912C 

SGI 20-1 2K 
SG220-12K 
SG220-12P 
SG320-12K 
SG320-12P 

Signetics 
t Silicon G 

Silicon G 

Silicon G 

Silicon G 

Silicon G 



250 ma 

LM32QML18 

National 




30 


500 ma 

LM320MP18 

LM79M18 

pA79M18 

fiA79M18C 

National 

National 
t Signetics 

Signetics 

90 



pA7912C 

jiA7912M 

Tl 
t Tl 



1 a 

LM120K18 

LM220K18 

t National 

National 



4 a 

42051-124 

Micropac 




LM320K18 

LM320T18 

National 

National 


14 

4 a 

42051-144 

Micropac 







1.5 a 

pA7918C 

LAS1818 

MC7918C 

LM7918 

Fairchild 

Lambda 

Motorola 

National 


15 

100 ma 

MC79L15C 
LM320L1 5 
LM79L15 

Motorola 

National 

National 





200 ma 

LH0076 
LM120H15 
LM220H1 5 
LM320H15 

National 
t National 

National 

National 

40 



/iA791 8 
ftA7918C 
pA7918C 
pA7918M 

t Signetics 

Signetics 

Tl 
t Tl 

100 



SGI 20-1 5T 
SG220-15T 
SG320-15T 

t Silicon G 

Silicon G 

Silicon G 



4 a 

42051-184 

Micropac 





20 

500 ma 

pA79M20C 

pA79M20 

Fairchild 

Tl 



250 ma 

LM320ML15 

National 








1.5 a 

LAS1820 

Lambda 



500 ma 

851-V15 

pA79M15C 

LM32GMP15 

LM79M15 

t Beckman 

Fairchild 

National 

National 







2a 

CJSE010 

CJSE012 

CJSE014 

Solitron 

Solitron 

Solitron 

110 



|iA79M15 

pA79Ml5C 

pA79M15 

Signetics 
t Signetics 

Tl 

50 


3 a 

42051-204 

Micropac 





22 

3 a 

42051-223 

Micropac 







100 ma 

MC79L24C 

LM320L24 

LM79L24 

Motorola 

National 

National 



750 ma 

859- VI 5 

t Beckman 


24 



1 a 

LM120K15 
LM220K15 
LM320K15 
LM320T 1 5 
SGI 20-1 5R 

t National 

National 

National 

National 
t Silicon G 









200 ma 

LM120H24 

LM220H24 

LM320H24 

t National 

National 

National 




SG220-15R 

Silicon G 



250 ma 

LM320ML24 

National 




SG320-15R 

Silicon G 

60 


500 ma 

pA79M24C 

Fairchild 

120 


1.5 a 

(Continued) 

pA7915C 

LAS1815 

Fairchild 

Lambda 



(Continued) 

LM32QMP24 

LM79M24 

National 

National 



t Military Temperature Range (-55° to 125”C) * Typical Values 
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1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


Output 


Output 

Current 


Device 


Output 

Voltage 


Output 

Current 


Device 


Source 


Fixed, Negative (Cont’d) 


24 


26 


28 


30 


32 


33 


34 


35 


36 


Fixed, Dual 


+5 


±6 


±12 


-12,5 


500 ma 

(Cont'd.) 

pA79M24 

pA79M24C 

jiA79M24 

t Signetics 

Signetics 

Tl 

1 a 

LM120K24 

t National 


LM220K24 

National 


LM320K24 

National 


LM320T24 

National 

1.5 a 

pA7924C 

Fairchild 


LAS1824 

Lambda 


MC7924C 

Motorola 


LM7924 

National 


pA7924 

t Signetics 


jrA7924C 

Signetics 


|iA7924C 

Tl 


pA7924M 

t Tl 


3 a 


3a 


1.5 a 


3a 


3a 


Shunt 


Shunt 


3 a 


Shunt 


3 a 


Shunt 


3 a 


200 ma 


200 ma 


5a 


100 ma 


200 ma 


100 ma 


200 ma 


100 ma 


42051-243 


42051-263 


LAS 1828 


42051-283 


42051-303 


TAA550 

TBA271A 

TAA550 


AN 155 


42051-323 


TAA550 

TBA271B 

TAA550 


42051-343 


TAA550 

TBA271C 

TAA550 


42051-363 


NE5551 

SE5551 


NE5552 

SE5552 


42051 


LM126 

LM226 

LM326 


NE5553 

SE5553 


LM127 
I LM227 
• LM327 


(Continued) 


NE5555 

SE5555 


Micropac 


Micropac 


Lambda 


Micropac 


Micropac 


National 

SGS 

Signetics 


Panasonic 


Micropac 


National 

SGS 

Signetics 


Micropac 


National 

SGS 

Signetics 


Micropac 


Sigietics 
t Signetics 


Signetics 
t Sionetics 


Micropac 


t National 
National 
National 


Signetics 
t Signetics 


t National 
National 
Nauonai 


Signetics 
t Signetics 


XR4195 

Exar 

MCI 468 

Motorola 

MCI 568 

t Motorola 

LM125 

t National 

LM225 

National 

LM325 

National 

RC4195 

Raytheon 


Fixed, Dual (Cont’d) 


±15 


100 ma 


(Cont’d.) 
RM4195 
SGI 468 
SGI 568 
SG4501 


t Raytheon 
Silicon G 
t Silicon G 
Silicon G 


200 ma 


NE5554 
SE5554 
SGI 501 A 
SG2501A 
SG3501A 


Signetics 
t Signetics 
t Silicon G 
Silicon G 
Silicon G 


20 


40 


50 


60 


t Military Temperature Range (-55’ to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


Output Vottage 

Hi Low 

Output 

Current 




lire 

Adjustable, 

Positive (Cont’d) 



37 5 

25 ma 

(Cont’d.) 






LM376 

Tl 


60 


50 ma 

SE550 

tSignetics 



2 

150 ma 

723 

fAMD 





723C . 

AMD 





jiA723C 

Fairchild 





jaA723M 

t Fairchild 





HA17723 

Hitachi 






t Intersil 





723C 

Intersil 





MCI 723 

t Motorola 





MC1723C 

Motorola 


70 



LM723 

t National 





LM723C 

National 





SFC2723C 

tNPC 





SFC2723EC 

NPC 





CA723 

fRCA 





CA723C 

RCA 





RC723 

Raytheon 





RM723 

t Raytheon 





juA723 

tSignetics 





pA723C 

Signetics 


80 



SA723C 

Signetics 





TDA0723 

Signetics 


*| 



SG723 

t Silicon G 





SG723C 

SHiconG 





TL1723 

t Telefunken 





TL1723C 

Telefunken 





TL3723 

Telefunken 





jiA723C 

Tl 





MA723M 

t Tl 



2.5 

200 ma 

MCI 561 G 

t Motorola 


90 



MC1569G 

t Motorola 



1.2 

500ma 

SG117T 

t Silicon G 





SG217T 

Silicon G 





SG317T 

Silicon G 



2.5 

500 ma 

MCI 561 R 

t Motorola 





MC1569R 

t Motorola 



1.2 

1.5 a 

LM117 

t Motorola 





LM317 

Motorola 





LM117 

t National 

(828) 




LM217 

National 

(828) 

100 



LM317 

National 

(828) 




SG117K 

t Silicon G 





SG217K 

Silicon G 





SG317K 

Silicon G 





LM117 

tn 





LM217 

Tl 





LM317 

Tl 



38 2 

100 ma 

SG3532 

Silicon G 




150 ma 

LAS723 

Lambda 





LAS1000 

Lambda 


110 

8 

250 ma 

NC501 

tGI 





NC511 

tGI 





PC511 

tGI 



13 

250 ma 

NC572 

tGI 



40 4.5 

12 ma 

LM105 

AMD 





LM205 

AMD 





pA105M 

t Fairchild 





105 

t Intersil 





205 

Intersil 





LM105 

t Motorola 


120 



LM205 

Motorola 




Output Voitage 
Hi Low 


Output 

Current 


Source 


Adjustable, Positive 


Arranged in sequence by Output Voltage High, Output 
Current, and then Output Voltage Low. 

7 1 50 ma 


20 


26 


27 


30 


35 


36 


37 


2.6 


1.8 


3 

4.5 


4 
3 

2.6 

5 


2.5 


20 


1.2 


1.7 


200 ma 


500 ma 


300 ma 


1.5 a 


20 ma 


800 ma 


5a 


500 ma 


12 ma 


200ma 


Shunt 


12 ma 


20 ma 


500 ma 


1 a 


1.5 a 


1.8a 


3a 


5a 


200 ma 


200 ma 


500 ma 


500 ma 


la 


3a 


100 ma 


25 ma 


NC520 


NC521 


806 


LAS14U 


SI3580M 


300 

LM300 

SFC2300 

SG300 


NC562 


PA78HG 


802 


CA3085 


LH0075 

LH0075C 


TL430 


LM305 

pA305C 

305 

LM305 

LM305 

pPC141 

HPC325 

LM305 

SG305 

LM3G5 


100 
200 
LM100 
LM200 
SFC2100 
SFC2200 
SGI 00 
SG200 


pA78MG 

pA78MG 

pA78MGC 


pA78G 

^A78G 

pA78GC 


LAS15U 


L200 


LAS14U 


pA78HG 


M5199 


MC1469G 


MC1469R 

TA7184 


804 


M5199A 


LM150 

LM250 

LM350 


CA3085A 


pA376C 

LM376 


(Continued) 


tGI 


tGI 


t Beckman 


Lambda 


Sanken 


Intersil 
National 
NPC 
Silicon G 


tGI 


Fairchild 


t Beckman 


fRCA 


t National 
National 


Tl 


AMD 

Fairchild 

Intersil 

Motorola 

National 

NEC America 

NEC America 

Raytheon 

Silicon G 

Tl 


t Intersil 
Intersil 
t National 
National 
tNPC 
NPC 
t Silicon G 
Silicon G 


Fairchild 

tSignetics 

Signetics 


Fairchild 
t Signetics 
Signetics 


Lambda 


SGS 


Lambda 


Fairchild 


Mitsubishi 


Motorola 


Motorola 

Toshiba 


t Beckman 


Mitsubishi 


t National (814) 
National (814) 
National (814) 


fRCA 


Fairchild 

National 


10 


30 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Voltage Regulators (Cont’d) 


Output Voltage 

Output 

Hi Low 

Current 

Adjustable, 

Positive (Cont’d) 

40 4.5 

12 ma 



(Cont’d.) 
LM105 
LM205 
SFC2105 
SFC2205 
LM105 
LM205 
SGI 05 
SG205 
LM105 
LM205 

LM305A 

pA305AC 

305A 

LM305A 

SFC2305 

SG305A 

LM305A 

LM305A 


t National 
National 
tNPC 
NPC 

t Raytheon 
Raytheon 
t Silicon G 
Silicon G 
+ TI 
Tl 



Motorola 
t Motorola 


Output Voltage Output 

Line Hi Low Current 


Adjustable, Negative (Cont’d) 


37 (Cont'd.) 

1.2 1.5 a 


57 1.2 15 a 


Adjustable, Dual 


+20 +8 100 ma 


±14.5 100 ma 


±5 200 ma 




852 

t Beckman 

LH0076 

t National 

LH0076C 

National 

pA304C 

Fairchild 

LM304G 

Motorola 

LM304 

National 

/u PC 142 

NEC America 

LM304 

Ftavthenn 

SG304 

Silicon G 

LM304 

Tl 


+32 +0.05 100 ma 



MA79G 


Fairchild 

/iA79G 


t Signetics 

jiA79G( 


Signetics 

LAS18U 


Lambda 

MC1463G 

Motorola 

MC1463R 

Motorola 

MC1463R 

Motorola 

TA7085 


Toshiba 

SG1511 


t Silicon G 

SG3511 


Silicon G 

MC1563G 

t Motorola 

MC1563R 

t Motorola 






t National (822) 
National (822) 60 

National (822) 


f Fairchild 
t Motorola 
Motorola 
t National 
National 
tNPC 
NPC 

t Raytheon 
Raytheon 
t Silicon G 
Silicon G 
Silicon G 
t Tl 
Tl 



MC1468L 

Motorola 

MC1568L 

t Motorola 

SG1468J 

Silicon G 

SG1568J 

t Silicon G 

MC1568R 

t Motorola 

MC1468R 

Motorola 

SG1468T 

Silicon G 

SG1568T 

t Silicon G 

NE5554 

Signetics 

SGI 501 

t Silicon G 

SG2501 

Silicon G 

SG3501 

Silicon G 

SG4501 

Silicon G 

SG3502 

Silicon G 

SGI 502 

t Silicon G 

SG2502 

Silicon G 

RC4194D 

Raytheon 

SG4194CJ 

Silicon G 

RC4194TK 

Raytheon 

SG4194CR 

Silicon G 

XR4194M 

tExar 

RM4194D 

t Raytheon 

SG4194MJ 

t Silicon G 

XR4194MK 

tExar 

RM4194TK 

t Raytheon 

SG4194MR 

t Silicon G 


f Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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t Military Temperature Range (-55' to 125"C) 


* Typical Values 
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LINEAR-Other Devices 


Other Linear Devices 


AC Amplifier, Quad, Single Supply 

CA3048 RCA 


AC Detector (Detects presence or absence of ac 
signals, includes adjustable threshold and time delay.) 
3050 Intech/FMI 


Active Filters (See also Linear 
Circuits) 


Telecommunications 


881 

Beckman 

pAFII 

Burr-Brown 

jiAFIIH 

t Burr-Brown 

MAF15 

Burr-Brown 

pAF15H 

t Burr-Brown 

UAF21 

Burr-Brown 

UAF21H 

t Burr-Brown 

UAF25 

Burr-Brown 

UAF25H 

t Burr-Brown 

UAF31 

Burr-Brown 

UAF41 

Burr-Brown 

CHI 290 

Cermetek 

CHI 295 

Cermetek 

CH1296 

Cermetek 

FLT-U2 

Date) 

ACF7032C 

Gi 

ACF7092C 

Gl 

AF100 

t National 

AF150 

National 

AF151 

National 


Active Filters, Bandpass, Adjusts 60 270 Hz 
AF99 National 


Active Filter, Voltage Controlled, 4 stage 

SSM2040 SSM 


S2561 

MD4301A 

MD4301B 

M5170 

1911 


AMI (376) 

Mitel 

Mitel 

Mitsubishi 

SWconx (963) 


Alarm Circuits, Triple Alert/ Alarm (Each circuit has 
two inputs, when the first one is low an open collector 
LED driver is turned on. When the second one is low 
independent of the first the output is flashed at an 
adjustable rate). 

3020 Intech/FMI 


Alarm Circuits, Temperature 

3030 intech/FMi 


Alarm Circuits, Tone Alarm (Comparator with ac 
output) 

3010 Intech/FMI 


Alarms, Voltage. See Voltage Alarms below. 


Amplifiers: See Linear Amplifiers, Special Purpose and 
Operational Amplifiers 


Amplifier Detector (for firing SCR’s or operating 
relays) 

ULN-2301 Sprague 


Amplifier SCR firing Circuit 

ULN-2300 Sprague 


Analog Digital Control Circuit (Wide bandwidth op amp 
and high speed, dual threshold comparator) 

MCI 407 Motorola 

MC1507 t Motorola 


Analog to Digital Converter and vice versa (See Linear 
Telecommunication Circuits: Delta Modulation and 
Companding A/D Converters 


t Military Temperature Range (-55“ to 125’C) 


Function Device 

Source 

Other Linear Devices (Cont’d) 

Analog Shift Register, 130x2, with storage (See also 

Serial Analog Delay below) 


CCD311 

Fairchild 

Analog Shift Register (455x2) 


CCD321 

Fairchild 

Analog Shift Register, 185 stage, 190x2 stage 

S10110 

AMI 

S10111 

AMI 

TCA350 

ITT 

TCA380 

in 

Analog Shift Register, 455 stage, video delay 

j R5102 

Reticon 

1 Analog Shift Register, 910 stage, video delay 

1 R5103 

Reticon 

I Analog Shift Register, 2000 stage, audio delay 

j R5101 

Reticon 

Analog Shift Register, (Bucket Brigade Device) (Dual 

64 stage, acts as a variable delay line in the audio 

range) 


MN3003 

Panasonic 

1 Analog Shift Register, (Bucket Brigade Device) (512 

stage) 


MN3002 

Panasonic 

MN3004 

Panasonic 

NE502 

Signetics 

NE503 

Signetics 

Analog Shift Register, (Bucket Brigade Device) Dual 

512 stage, acts as a variable delay line in the audio 

frequency range) 


MN3001 

Panasonic 

1 Analog Shift Register, (Bucket Brigade Device) (4096 

stage) 


MN3005 

Panasonic 

Balanced Modulator/Demodulator 


pA796C 

Fairchild 

MC1496 

Motorola 

MCI 596 

t Motorola 

MCI 2002 

Motorola 

MCI 2502 

t Motorola 

LM1496 

National 

LM1596 

t National 

AN610 

Panasonic 

SL640C 

Plessey 

SL641C 

Plessey 

SL1001A 

Plessey 

SL1001B 

Plessey 

SL1496 

Plessey 

SL1596 

t Plessey 

SL1640 

Plessey 

SL1641 

Plessey 

L025 

SGS 

S042 

Siemens 

MCI 496 

Signetics 

MCI 596 

t Signetics 

N5596 

Signetics- 


SiyucuCS 

TCA240 

Signetics 

SGI 496 

Silicon G 

SGI 596 

Silicon G 

j Double Balanced Modulator/Demodulator 

SL1696 

Plessey 

SL1796 

Plessey 

Ring Modulator, four transistor 


SL355 

Plessey 

TBA673 

Plessey 

(Continued) 



Function Device 

Source 

Other Linear Devices (Cont’d) 

Ring Modulator, four transistor (Cont’d.) 

| TBA673 

Signetics | 

1 Blowout Resistant Transistor (simulates 40 v transistor j 

with special protection) 


LM195 

t National 

LM295 

National 

LM395 

National 

Bucket Brigade Devices, See Analog 
this section 

Shift Registers 

Crystal Oscillators 


SL680 

Plessey 

J Comparators, Programmable with Memory (High/Low 1 

Comparator) 


CA3098 

tRCA 

CA3099 

tRCA 

Current Limiter, 225 ma 


MC3422 

Motorola 

1 Constant Current Source, 1 ^a to 10 ma ! 

LM134 

t National 

LM234 

National 

LM334 

National 

Constant Current Supply, to 0.6a 


TDA1251 

SGS 

Correlator, Binary to Analog 


R5401 

Reticon 

TDC1004 

TRW 

1 Customized Arrays (Linear and Digital circuits, j 

customized in final metalization) 


XR-CHIP 

Exar 

XR-IIL-CHIP 

Exar 

ULA 

Ferranti 

MONOCHIP 

Interdesign 

ECL-ARRAY 

Plessey 

TTL-ARRAY 

Plessey 

RTL-ARRAY 

Plessey 

1 Data Acquisition System, 8 channel (expandable), • 

sample/hold, 8 bit conversion 


MN7100 

Micro Net 

MN7100H 

t Micro Net 

MN7110 

Micro Net 

MN7110H 

t Micro Net 

MN7120 

Micro Net 

MN7120H 

t Micro Net 

1 ^ _ .... 1 
j udia Mcqmsuon system, Id cnannei a ott conversion 

ADC0816 

National 

ADC0817 

National 

I Data Acquistion System, 8 channel differential, 1 

sample/hold, 12 bit conversion 


HDAS-8M 

Datel (382) 

| Data Acquistion System, 16 channel, sample/hold, 12 1 

bit conversion 


HDAS-16M 

Datel (382) 

r\n nc — 

UJ\J l \J u\j VAJUVCUCI 

MCC138 

Micro Comp 

MCC139 

Micro Comp 

1 DC to DC Converter: See Regulators, Switching, I 

j under Linear Voltage Regulators. 

_ 

Demodulator, Phase Sensitive, for synchro or resolver 

systems 


MN2120 

Micro Net 


Divider (See also Multipliers/Dividers below) 

4291 Burr-Brown 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Other Devices (Cont’d) 


Function Device Source Line 

Other Linear Devices {Cont’d) j 



Dual Transistors, Monolithic, Matched, See Linear 

Arrays 


DVM Circuits See Interface Analog to Digital j 

Converters, also Digital Special 


Flasher (LED) 


LM3909 

National 

LM3909 

Siliconix (984) 

Fluid Detector (oscillator, balance detector) j 

LM1830 

National 

Frequency Switch, Programmable 


MC3344 

Motorola 

Frequency /Tone Operated Devices See Linear 1 

Telecommunication Circuits 


Frequency to Voltage Converter (tachometer speed 

switch) 


LM2907 

National 

LM2917 

National 

Frequency to Voltage (Pulse) Converter 1 

SAK140 

Signetics 

Frequency to Voltage Converter 


MC3315 

Motorola 

Frequency to Voltage Converter, Dual i 

MC3316 

Motorola 

MC3317 

Motorola 

Frequency to Voltage/Voltage to Frequency Converter 1 

VFC32 

Burr-Brown 

VFC32M 

t Burr-Brown 

VFQ-1 

Datel 

XR4151C 

Exar 

XR4151M 

tExar - 

A8400 

Intech/FMI 

A8400ET-1 

Intech/FMI 

A8402 

Intech/FMI 

A8402ET-1 

Intech/FMI 

A8404 

Intech/FMI 

RC4151 

Raytheon 

RM4151 

t Raytheon 

RV4151 

Raytheon 

RC4152 

Raytheon (968) 

RM4152 

t Raytheon (968) 

RV4152 

Raytheon (968) 

9400 

Teledyne S 

Function Generator (Counter, ROM, D/A), See also 1 

Linear Phase Locked Loop Circuits 


MN350 

Micro Net 

MN351 

Micro Net 

MN352 

Micro Net 

Hall Effect Devices (Sense magnetic field) See also 1 

Digital Other Digital Devices 


DN835 

Panasonic 

TCA450 

Signetics 

ULN-3006 

Sprague 

ULN-3008 

Sprague 

Image Sensor, Circular, Self Scanning 1 

R064 

Reticon 

R0720A 

Reticon 

Image Sensor, 256x1 , CCD 


CCD110 

Fairchild 

Image Sensor, CC Photodiode, 256x1 j 

CCPD256 

Reticon 

Image Sensor, 500x1 , CCD 


CCD101 

Fairchild 


Function Device 

Source 

Line 

Other Linear Devices (Cont’d) 


Image Sensor, 1024x1, CCD 


60 

CCD131 

Fairchild 


Image Sensor, CC Photodiode, 1024x1 


CCPD1024 

Reticon 


Image Sensor, 1728x1, CCD 



CCD121 

Fairchild 


Image sensor, CC Photodiode, 1728x1 



CCPD1728 

Reticon 


Image Sensor, Linear Self Scanning 



IPL3010 

IPI 


IPL3016 

IPI 

70 

IPL3032 

IPI 


IPL4050 

IPI 


IPL4064 

IPI 


1PL4100 

IPI 


IPL4128 

IPI 


IPL4256 

IPI 


IPL7050 

IPI 


IPL7064 

IPI 


IPL7100 

IPI 


IPL7128 

IPI 

80 

IPL7256 

IPI 


Ml 28 

IPI 


M256 

IPI 


M512 

IPI 


M768 

IPI 


Ml 024 

IPI 


MEL512 

Panasonic 


RL16 

Reticon 


RL64 

Reticon 


RL128 

Reticon 

90 

RL256 

Reticon 


RL512 

Reticon 


RL936 

Reticon 


RL1024 

Reticon 


RL1728 

Reticon 


RL1872 

Reticon 


RL2048 

Reticon 


Image Area Sensor, Self Scanning 



2D1 

IPI 


RA32X32 

Reticon 

100 

RA50X50 

Reticon 


RA100X100 

Reticon 


Image Area Sensor, 100x100, CCD 



CCD201 

Fairchild 


CCD202 

Fairchild 


Image Area Sensor, 190x224, CCD 



CCD211 

Fairchild 


Impedance Converter (Gyrator) 



AF120 

National 


TCA580 

Signetics 

110 

LED, Constant Current 



NSL4944 

National 


Level Detector, Precision, (with internal reference, 


Schmitt trigger action) 



MCC127 

Micro Comp 


MCC401 

Micro Comp 


MCC4Q2 

Micro Comp 


MCC450 

Micro Comp 


M 541 01 

Mitsubishi 


TL560C 

Tl 

120 

Level Detector, Precision Dual 



MCC122 

Micro Comp 


MCC129 

Micro Comp 


MCC130 

Micro Comp 



Function Device 

Source 

Line 

Other Linear Devices (Cont’d) 


Level Meter, analog input drives a bar of LED's 


LB1405 

Sanyo 


UAA170 

Siemens 


UAA180 

Siemens 


Light to Current Converter 



LM1890 

National 

130 

LM1891 

National 


LM1892 

National 


Light to Frequency Converter 



IPL13 

IPI 

. 


Light Detector (with buffer amplifier) 



IPL16 

IPI 


MCC401 

Micro Comp 


fiPC558 

NEC America 


CA3062 

RCA 


U103 

Telefunken 

140 

Light Activated Switch 



ZNP100 

Ferranti 


IPL15 

IPI 


IPL17 

IPI 


PS12 

IPI 


PS24 

IPI 


MCC401 

Micro Comp 


MCC402 

Micro Comp 


MCC450 

Micro Comp 


U102 

Telefunken 

150 

U221 

Telefunken 


Low Battery Indicator, triggers on 3v (for use with 3 


NiCd cells) 



ICM7201 

Intersil 


Motor Load Control 



PT-107 

Photo Therm 


Motor, Stepping Motor Driver 



SAA1027 

Signetics 


Motor Speed Regulator (for small dc motors) 


MA7391 

Fairchild 

160 

MCC140 

Micro Comp 


LM1815 

National 


SL440 

Plessey 


TCA900 

SGS 


TCA910 

SGS 


TDA1003A 

Signetics 


TDA1006 

Signetics 


Multipliers 



XR2208 

Exar 


XR2208M 

tExar 

170 

A8495 

Intech/FMI 


A8595 

t Intech/FMI 


8013C 

Intersil 


801 3M 

t Intersil 


MCI 494 

Motorola 


MCI 594 

t Motorola 


MCI 495 

Motorola 


MCI 595 

t Motorola 


SL1495 

Plessey 


SL1595 

t Plessey 

180 

CA3091 

tRCA 


SGI 402 

t Silicon G 


SG2402 

Silicon G 


SG3402 

Silicon G 


SGI 495 

Silicon G 


SGI 595 

t Silicon G 


TA7158 

Toshiba 


Multiplier, Dual (Linear Antilog Voltage Controlled 


Amplifier) 



SSM2000 

SSM 

190 

(Continued) 




t Military Temperature Range (-55° to 1 25°C) 


* Typical Values 
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LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Multiplier, Dual (Linear Antilog Voltage Controlled 

Amplifier) (Cont’d.) 


SSM2020 

SSM 

Multipliers/Dividers 


AD530 

AD 

AD530S 

tAD 

AD532 

AD 

AD532S 

tAD 

AD533 

AD 

AD533S 

tAD 

AD534J 

AD 

' AD534K 

AD 

AD534L 

AD 

AD534S 

tAD 

AD534T 

tAD 

4201 

Burr-Brown 

4203 

Burr-Brown 

4203S 

t Burr-Brown 

4204 

Burr-Brown 

4204S 

t Burr-Brown 

4205 

Burr-Brown 

4205S 

t Burr-Brown 

4206 

Burr-Brown 

4213 

Burr-Brown 

4213S 

t Burr-Brown 

Multifunction Convertors (XY/Z)expM 

AD531J 

AD 

AD531K 

AD 

AD531L 

AD 

AD531S 

tAD 

4301 

Burr-Brown 

4302 

Burr-Brown 

1 Noise Generator (psuedo random sequence generator 

for audio) 


S2688 

AMI 

MM5837 

National 

Oscillator/Buffer 


LM175 

t National 

LM275 

National 

LM375 

National 

Oscillator, Quadrature 


4423 

Burr-Brown 

Overvoltage Protector 


L20V5 

Lambda 

L20V6 

Lambda 

L20V9 

Lambda 

L20V12 

Lambda 

L20V15 

Lambda 

L2OV20 

Lambda 

L20V24 

Lambda 

L20V28 

Lambda 

L60V5 

Lambda 

L60V6 

Lambda 

L60V9 

Lambda 

L6OV10 

Lambda 

L60V12 

Lambda 

L60V15 

Lcunbda 

LSOv'18 

Lambda 

L6OV20 

Lambda 

L60V24 

Lambda 

L60V28 

Lambda 

MC3423 

Motorola 

MC3523 

t Motorola 

MC3423 

Tl 

MC3523 

tTI 


Other Linear Devices (Cont’d) 


Peak Detector (senses and holds peak) 

4085 Burr-Brown 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


Peak Detector (senses and holds peak) (Cont'd.) 

4085M 

t Burr-Brown 

5902 

tOEl 

Phase Shifter, 90°, audio 


CHI 41 0 

Cermetek 

CHI 411 

Cermetek 

Phase Sensitive Demodulator 


MN2120 

Micro Net 

MN2120H 

t Micro Net 

PIN Diode Switch Driver 


DH0035 

t National 

DH0035C 

National 

Power Supply Control (Oscillator with variable 
mark/space for switching supplies) See Linear Voltage 

Regulators, Switching 


SL442 

Plessey 

Pressure Transducers, Absolute 


LX 1400 A 

National 

LX1600A 

National 

LM1700A 

National 

Pressure Transducers, Gage 


LX1600G 

National 

LX1700G 

National 

Pressure Transducers, Differential 


LX1600D 

National 

LX1700D 

National 

Pulse Width (and PRF) to Voltage Converter 

3910 

OEI 

Read Amplifier/Preamplifier (for magnetic tape 

memories) 


MC3467 

Motorola 

MC3468 

Motorola 


Reference Diode Voltage (two terminal active circuit) 
1.220v ±5% 

MPS5010 Micro Power 

LM113 t National 

40 LM313 National 

Reference Voltage, 1 .26v (two terminal active circuit) 
2N423 Ferranti 

Reference Voltage Diode, 2.45v (two terminal active 
circuit) 

ZN458 Ferranti 

Reference Voltage, 2.5v 


Reference Voltage, 5v 


MCI 403 

Motorola 


MCI 503 

t Motorola 


REF-02 

tPMi 

(894) 

REF-02A 

t PMI 

(894) 

F5Er-C2C 

PMt 

(894) 

REF-02D 

PMI 

(894) 

REF-02E 

PMt 

(894) 

REF-02H 

PMI 

(894) 


Reference Voltage, 6.9v temperature stabilized 


LM129 

LM329 

LM199 

LM299 

LM399 

LM199A 

(Continued) 


t National 
National 
t National 
National 
National 
t National 


Reference Voltage, 6.9v temperature stabilized 
(Cont'd.) 

LM299A National 

LM399A National 

LM3999 National 

LM129 t Raytheon 

LM329 Raytheon 

LM199 f Raytheon 

LM299 Raytheon 

LM399 Raytheon 

LM199A t Raytheon 

LM299A Raytheon 

LM399A Raytheon 

LM3999 Raytheon 


Reference Voltage, 10v 

AD2700L 

AD 


AD2700U 

tAD 


AD2701L 

AD 


AD2701U 

tAD 


AD581 

tAD 


840-T1 

Beckman 


840-T2 

Beckman 


R675 

t Hybrid Sys. 


MN2000 

Micro Net 


MN2000H 

t Micro Net 


MN2001 

Micro Net 


MN2001H 

t Micro Net 


MN2002 

McroNet 


MN2002H 

t NBcro Net 


MN2003 

Micro Net 


MN2003H 

t Micro Net 


LH0070 

t National 


REF-01 

tPMI 



(890,894) 

REF-01A 

tPMi 



mm) 

REF01C 

PMI 

(890) 

REF-01D 

PMI 

(890) 

REF-01 E 

PMI 

(890) 

REF-01 H 

PMI 

(890) 

Reference Voltage, 10.24v 

LH0071 

National 


Reference Voltage, ±10v 

AD2702L 

AD 


AD2702U 

tAD 


R675-3 

Hybrid Sys 


R675-6 

Hybrid Sys. 


MN2004 

Micro Ns* 


MN2004H 

t Micro Net 


MN2005 

Micro Net 


MN2005H 

t Micro Net 


Reference Voltage, Adjustable 

! TL430 

Tl 


Regulator Diode (two terminal active circuit) 1 .8 to 


5.6v 

LM103 

t National 


Regulator Diode (two terminal active circuit) 


ZTE1.5 

in 


ZTE2 

in 


ZTE2.4 

in 


ZTE2.7 

in 


ZTE3 

in 


ZTE3.3 

in 


ZTE3.6 

in 


ZTE3.9 

in 


ZTE4.3 

in 


ZTE4.7 

in 


ZTE5.1 

in 



* Typical Values 

Bold face indicates additional data is provided on the page noted. 


1C MASTER 1978 

















MASTER SELECTION GUIDE 


LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Regulator Diode with Amplifier (6.8 to 11v) 

MCA Series Motorola 


Resolver Systems: See Phase Senative Demodulator 

above 

HRCDX-14 

DDC 


HRDC-10 

DDC 


HRDC-14 

DDC 


HRCT-14 

DDC 


HSCDX-14 

DDC 


HSCT-14 

DDC 


HSDC-10 

DDC 


HSDC-14 

DDC 


HSDC-360 

DDC 


HXCDX-14 

DDC 


HXCT-14 

DDC 


HXDC-10 

DDC 


HXDC-14 

DDC 


RMS to DC Converter i 

AD536J 

AD 


AD536K 

AD 


4340 

Burr-Brown 


4341 

Burr-Brown 


LH0091 

t National 


LH0091C 

National 


Sample and Hold Circuits | 

LF198 

AMD 


LF298 

AMD 


LF398 

t AMD 


AD582 

AD 


AD583K 

AD 


AD583S 

tAD 


SHC23 

Burr-Brown 


SHC23ET 

t Burr-Brown 


SHC80 

Burr-Brown 


SHC85 

Burr-Brown 


SHC85ET 

Burr-Brown 


SHM-HU 

Date! 


SHM-HUM 

tDatel 


SHM-IC-1 

Date! 

(393) 

SHM401M 

fDatel 

(393) 

SHM-LM-2 

Date! 

(393) 

SHM-LM-2M 

tDatel 

(393) 

SHM-6 

Datel 


SHM-6M 

tDatel 


SH-8518 

DDC 


HA-2420 

Harris 

(746) 

HA-2425 

t Harris 

(746) 

SH703 

Hybrid Sys. 


IH5110 

t Intersil 


IH5111 

t Intersil 


MN343 

Micro Net 


MN343H 

t Micro Net 


MN344 

Micro Net 


MN344H 

t Micro Net 


MN346 

Micro Net 


MN346H 

t Micro Net 


MN347 

Micro Net 


MN7130 

Micro Net 


LH0023 

t National 


LH0023C 

National 


LH0043 

t National 


LH0043C 

National 


LH0053 

t National 


LH0053C 

National 


SHM6401 

National 


LF198 

t National 


LF298 

National 


LF398 

National 


SMP81E 

PMI 

(899) 

(Continued) 


Function Device 

Source 

Line 

Other Linear Devices (Cont’d) 


Sample and Hold Circuits (Cont’d.) 


SMP81F 

PMI (899) 

70 

CSH101A 

t Teledyne C 


4856 

Teledyne R 


1 Sample and Hold Circuit, with multiplexer 


1 MN7130 

Micro Net 


1 SCR/TRIAC Control (Burst Control) 


i 1121 

SGS 


1 SCR/TRIAC Control (Phase Control) 


SL440 

Plessey 


LI 20 

SGS 


UAA145 

Telefunken 

80 

Serial Analog Delay (Analog storage units with- read 


in/read out shift register) (See also Analog Shift 


Registers above) 



SADI 00 

Reticon 


SAD512 

Reticon 


SAD512D 

Reticon 


SAD1024A 

Reticon 


] (Serial) Analog Delay, Tapped (Bucket Brigade with 32 


taps) 



TAD32A 

Reticon 

90 

Serial Analog Memory (Analog storage with 


independent read in and read out shift registers) 


SAM64 

Reticon 


SAM128LR 

Reticon 


SAMI 28V 

Reticon 


1 Resolver System: Digital to Synchro Resolver 


Converter 



9517 

DDC 


9518 

DDC 

100 

ARAM64 

Reticon 


1 Servo Amplifier, for motor control 


NE543 

Signetics 


NE544 

Signetics 


NE644 

Signetics 


1 Servo Controller, for VTR or dc servos 


1 M51401 

Mitsubishi 


1 Servo Controller, Proportional Control 


XR2264 

Exar 


XR2265 

Exar 

110 

1 Sinewave Generator: See also Linear Phase Locked 


Loop Circuits 



FX205 

CMA 


j Smoke Detectors: See Linear Consumer Circuit 


Sonar Transceiver 



LM1812 

National 


I Square Law Device (two quadrant) 


| SL645C 

Plessey 


1 Switch Driver, for power transistors 


SGI 629 

t Silicon G 

120 

SG3629 

Silicon G 


1 Switching Regulators. See Linear Voltage Regulators, 


J Switching 



Tachometer: See Frequency to Voltage and 


j Frequency Switch above 



Temperature Controlled Differential Pair 


fiA726C 

Fairchild 


(iA726M 

t Fairchild 



Other Linear Devices (Cont’d) 


Temperature Transducers 


AD590 

AD 

REF-02 

tPMI (894) 

REF-02A 

tPMI (894) 

REF-02C 

PMI (894) 

REF-02D 

PMI (894) 

REF-02E 

PMI (894) 

REF-02H 

PMI (894) 

LM134 

t National 

LM234 

National 

LM334 

National 

LM135 

t National 

LM235 

National 

LM335 

National 

LM3911 

National 

LX 5600 

t National 

LX5700 

t National 

|iPC3911 

NEC America 

I Thermal Controller, for electric blankets 1 

| M5172 

Mitsubishi j 

1 Thermal Converter (matched transistors, diffused ] 

resistors) 


4131 

Bun-Brown 

1 Threshold Switch (2/3 supply voltage) j 

MCC102 

Micro Comp 

MCC560 

Micro Comp 

MCC550 

Micro Comp 

TCA345 

Siemens 

1 Tone Ringer (Generates ringing sound to operate a 1 

speaker) 


S2561 

AMI (376) 

1 Transversal Filter (Mask Programmed Weighting) j 

[ R5602 

Reticon j 

Transversal Piter, Quad Chirped (for discrete Fourier 

Transform and power spectral density applications) 

R5601-1 

Reticon 

R5601-2 

Reticon 

| Timers: See Linear Timers 

Track and Hold 


ADH-050 

DDC 

ADH-051 

DDC 

Dual Voltage Level Alarm (activated if either input 

differs by more than ±5 to ±25% of selected value) 

j 3041 

Intech/FMI | 

Quad Voltage Level Monitor/ Alarm (activated if any of 

4 inputs differs by more than ±5, ±10 or ±20% of 

selected value) 


3040 

Intech/FMI 

1 Voltage Detector, Indicator, Regulator, (Programmable j 

Zener) 


ICL8211C 

Intersil 

ICL8211M 

t Intersil 

ICL8212C 

Intersil 

ICL8212M 

t Intersil 

1 Voltage Overvoltage Protector. (Crowbar) See 1 

Overvoltage Protector above 


Voltage to Frequency Converter 


AD537J 

AD 

AD537K 

AD 

AD537S 

tAD 

3930 

OEI 

1 Voltage to Frequency/Frequency to Voltage Converter | 

VFC32 

Bun-Brown 

VFC32M 

t Bun-Brown 

(Continued) 



AC 

< 

III 

z 


t Military Temperature Range (-55’ to 125°C) 


* Typical Values 
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LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Voltage to Frequency/Frequency to Voltage Converter 
(Cont’d.) 


VFQ-1 

Datel 


XR4151 

Exar 


XR4151M 

fExar 


M A4151 

Fairchild 

(617) 

MA7151 

FaircNhl 

(617) 

A8400 

Intech/FMI 


A8400ET-1 

Intech/FMI 


A8402 

Intech/FMI 


A8402ET-1 

Intech/FMI 


A8404 

Intech/FMI 


3930 

t OEI 


RC4151 

Raytheon 


RM4151 

t Raytheon 


RV4151 

Raytheon 


RC4152 

Raytheon 

(968) 

RM4152 

t Raytheon 

(968) 

RV4152 

Raytheon 

(968) 

9400 

Teledyne S 



Zero Voltage and Zero Crossing Triggers (Triac and 
SCR control) 




XR742 

/iA742C 

M5172 

MC3370 

SL447 

SL448 

SL449 

CA3058 

CA3059 

CA3079 

TCA280 

TDA1023 

TDA1024 

SG3058 

SG3059 

SG3079 

U106 

U112 

7601-01 

7603-02 

TL440C 

SG7812ACT 


Exar 
Fairchild 
Mitsubishi 
Motorola 
Plessey 
Plessey 
t Plessey 
tRCA 
tRCA 
tRCA 
Sureties 
Signetics 
Stgnetics 
t Silicon G 
Silicon G 
Silicon G 
Telefunken 
Tetefunken 
Telenetics 
Tefenetics 
Tl 

Silicon G 


t Military Temperature Range (-55' to 125“C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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juA41 51 • fji A7151 


VOLTAGE-TO-FREQUENCY CONVERTER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


DESCRIPTION - The n A4151 is a monolithic building block used to convert dc voltage to 
digital pulses. The frequency of the output pulses is proportional to the dc input voltage. 

The /aA 4151 consists of a voltage comparator, a monostable multivibrator and a precision 
switched current source (see block diagram). 

The /uA71 51 is the same device as the i± A41 51 with a high performance operational amplifier 
on the same chip. The single supply op amp conditions the input signal and provides a 
significant improvement in system performance. 


• SINGLE SUPPLY (+8 V DC TO +30 V DC ) 

• LINEARITY TO ±0.5% 

• PROGRAMMABLE SCALE FACTOR 

• PULSE OUTPUT COMPATIBLE WITH ANY LOGIC FORM 

• TEMPERATURE STABILITY TYPICALLY ±100 ppm/°C 

• HIGH NOISE REJECTION 

• EASILY TRANSMITTABLE OUTPUT 

• SIMPLE FULL-SCALE TRIM 

• SINGLE-ENDED INPUT, REFERENCED TO GROUND 

• ALSO PROVIDES FREQUENCY-TO-VOLTAGE CONVERSION 

• HIGH PERFORMANCE OP AMP INCLUDED IN juA7151 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Internal Power Dissipation 
Input Voltage (Comparator) 

Input Voltage (Op Amp) 

Logic Out Shorted-to-Ground 
Op Amp Out Shorted-to-Ground 
Op Amp Input Common Mode Voltage Range 
Op Amp Output Voltage Range, R L = 1 0 kft 
Operating Temperature Range 
Military 
Commercial 

Automotive -45°C to +85°C 

Storage Temperature Range 

Military -65°C to +150°C 

Automotive and Commercial -55°C to +125°C 

Lead Temperatures 

Molded DIP (Soldering, 10 s) 260°C 

Hermetic DIP (Soldering, 60 s) 300°C 


32 V 
670 mW 
—0.2 V to +Vqq 
— 0.2 V to +Vqq 
continuous 
continuous 
+ 13 Vto -V s 
+2 Vto +13 V 

-55°C to — 1 25°C 
0°C to +70°C 


• 1977 Fairchild Camera and Instrument Corporation Printed in U.S. A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 


CONNECTION DIAGRAMS 
14-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINES 6A 9A 
PACKAGE CODES C P 


■out[^ 

- w - 

2J +V CC 

SCALE 
FACTOR 1— 

2 13 

□ n.C. 

LOGIC OUtH 

3 12 

3 COMP IN 

gndQ 

4 11 

J-COMP IN 

ONE SHOT t — i 
RCUj 

5 10 

□ V 0E ADJ. 

OP AMPi — ' 
OUT 1 — 

6 9 

□ -OP AMPIN 

VosAOJ-tl 

7 8 

□ -OP AMPIN 

ORDER INFORMATION 

TYPE 


PART NO. 

^A7151 

/xA7151DM 

/U.A7151 

AiA7151DV 

/xA7151 

MA7151DC 

/xA7151 


/U.A7151 PV 

/xA7151 

MA7151PC 

8-PIN MINI DIP 


(TOP VIEW) 

PACKAGE OUTLINES 6T 9T 
PACKAGE CODES R T 


v cc 

□ V IN 

_] THRESHOLD 

□ ONE SHOT 
RC 

ORDER INFORMATION 


rM 1 


OUT 1 - 
GNDp4 


TYPE 

PART NO. 

/X.A4151 

/U.A4151RM 

/xA41 51 

MA4151RV 

/aA4151 

/aA4151RC 

ju.A4151 

ju,A4151TV 

ju.A4151 

/aA4151TC 


8-PIN METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5S 
PACKAGE CODE H 



ORDER INFORMATION 
TYPE PART NO. 

MA4151 m A4151HM 

/U.A4151 /u,A41 51 HV 

#iA4151 jiA41 51 HC 


FAIRCHILD 
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FAIRCHILD • /JV 4151 • /*A7151 


ELECTRICAL CHARACTERISTICS: V C c = +15 V, T A = 25°C unless otherwise specified. 
The following specs apply to the Converter Section only. 


CHARACTERISTIC 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


8.0 V < V C c < 15 V 


4.5 

7.0 


Supply Current 

15 V < V C c < 22 V 


5.5 

8.5 

mA 


221 V < V CC < 30 V 

mm 

6.5 

10.5 


Conversion Accuracy 



am 



Scale Factor 

Circuit Figure 1, Vi = 10 V, Rg = 14 k 

0.90 


1.10 

kHz/V 

Drift with Temperature 

Circuit Figure 1, Vi = 10 V 




ppm/°C 

Drift with Vcc 

8.0 V < V CC < 18 V 




%/V 

Input Comparator 






Offset Voltage 



5.0 

10 

mV 

Offset Current 



±50 

±100 

nA 

Input Bias Current 



-100 

-300 

nA 

Common Mode Range (Note 1 ) 


0 

0 to 

v cc~ 3 - 0 

V 


' 


Vcc -2 



One-Shot 






Threshold Voltage, Pin 5 


0.63 

0.667 


xV C c 

input Bias Current, Pin 5 



-100 

-500 

nA 

Reset V sat 

Pin 5, 1 -2.2 mA 


0.15 

0.50 1 

V 

Current Source 






Output Current (V s -14 kfi) 

Pin 1 , Figure 1 , V = 0 


138.7 


/iA 

Change with Voltage 

Pin 1, V = 0 V to V = 10 V 


1.0 

2.5 

/aA 

Off Leakage 

Pin 1 , V = 0 V 


1.0 

50 

nA 

Reference Voltage 

Pin 2, Figure 1 

1.70 

1.9 

2.08 

V 

Logic Output 


■ . 

■1 

mm 


^sat 

Pin 3, 1 = 3.0 mA 

1 

1 

wmM 

V 

Vsat 

1 = 2.0 mA 

■ 

■89 


V 

Off Leakage 



0.1 

■BEK 

/LtA 


NOTE: 

Figure 1A - corresponds to the #aA 7151 
Figure IB - corresponds to the /iA4151 


ELECTRICAL CHARACTERISTICS: Vs = +15 V and ground T A = 25°C unless otherwise specified. 


CHARACTERISTIC 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 


2.0 

5.0 

mV 

Input Offset Current 

i 

10 

50 

nA 

Input Bias Current 


-50 

-250 

nA 

Input Impedance 


1.0 

! 

Mfi 

Common Mode Rejection Ratio 



/u 

90 

| 1 

. 

dB 

Large Signal Voitage Gain, R L = 10 k 

50 

200 


V/mV 

Slew Rate 

!■ 

0.6 


V/ M s 

Power Supply Rejection Ratio 

1 

15 

100 

/aV/V 

Output Short Circuit Current 

10 


40 

mA 
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FAIRCHILD • fju A4151 • /xA7151 


CIRCUIT DESCRIPTION 

The yu.A7151 consists of five circuit blocks as shown in Figure 1. The blocks may be connected in a 
variety of ways to construct voltage-to-frequency converters (VFC), frequency-to-voltage converters 
(FVC), or other circuit functions. The circuit blocks are: 

1 . A differential input comparator featuring very high gain, low offsets, and a common mode range 
which includes ground. 

2. A one-shot multivibrator with the time constant set by an external RC (T = 1.1RC) connected to 
the RC terminal, triggered by the output of the comparator being high. 

3. A precision switched current source that is turned on to the value of l REF when the one-shot is 
on and goes to zero when the one-shot is off. The current l REF is set by an external R s , con- 
nected from the scale factor terminal-to-ground and is equal to the reference voltage divided by 
R s and is optimized when set to 138 /aA. 

4. An open collector output that provides a buffered output from the one-shot. 

5. An operational amplifier whose common mode range includes ground and has offset null capa- 
bility. The op amp has high gain, low offset voltage, low input currents, good PSRR and CMRR, 
and low drift. 

PRINCIPLE OF OPERATION 
Voltage to Frequency Conversion (VFC) 

As a voltage to frequency converter the /u,A7151/4151 can be connected in several configurations 
depending on the input voltage, required accuracy, and response time. In all the applications we will 
see that the input voltage is converted to a current and the circuit will turn the switched current 
source on at the rate necessary so that the average current from the current source is equal to the 
input current. As the input voltage (and current) increases, the current source must turn on more 
often, and the output frequency increases. 

SELECTING COMPONENTS FOR THE VFC 

Voltage-to-frequency converters can be used for full scale voltages of 100 mV or greater and full 
scale frequencies of 1 Hz to 100 Hz. Input voltages in excess of V cc + can be accomodated with 
appropriate resistor dividers to attenuate the voltages. The following components selection guidelines 
should be used. 

1. R s should be approximately 14 kfl to optimize the system performance versus temperature. Rs 
is normally a 12 kfl fixed resistor and a 5 kfl pot to be used to adjust the full scale output 
frequency. Small variations in R s have minimal effect on system temperature performance. 

Iref = V ref /Rs ~ 1-95 V/Rs 

2. R 0 C 0 sets the one-shot pulse width, T 0 = 1.1 R 0 C 0 . This pulse width must be shorter than the 
minimum period of the maximum frequency ie, set it equal to .75 (1/f 0 ). Therefore, R 0 C 0 = .68 
(1/f 0 ). Values of R 0 should be between 6.8 kfl and 680 kfl and C 0 should be from .001 /xF to 1 /xF. 

3. R b should be as low as possible for the highest accuracy, (this reduces the effect of current 
source Rout) but must be large enough to insure that the current source output is greater than 
V )N max/R B . Therefore, choose R B such that R B ~ 1.33 V iN max/l 0 . 

4. C B for Figure 2 must be chosen to trade-off between accuracy and response time. Larger val- 
ues of C B give greater system accuracy but response time is limited by the R B D B time con- 
stant. A good choice for D B is 10 -2 /f o . 

5. Ct for Figures 3 and 4 can be selected depending on the output frequency. The smaller C-i is 
the faster the system response wil be. C-i must be large enough to limit the amplifier swing. The 
op amp will swing a voltage set by IoTq/C-i , so if the comparator is biased at 2/3 V cc + this 
constrains (T, > 3 l 0 T 0 /2 V cc +. A nominal value of C-, = 5 x 10~ 5 /f 0 meets this requirement. 

COMPARISON OF VOLTAGE TO FREQUENCY CIRCUITS 

Table I shows a comparison of the three basic circuits set-up for a 0 to 10 V input range and a full 
scale output of 10 kHz. 

FREQUENCY TO VOLTAGE CONVERSION 

The ju,A71 51/41 51 can be connected as frequency-to-voltage converter (FVC). This circuit basically 
works by putting out a current pulse per cycle of input frequency and intergrating the current pulses 
across an output resistor to give an output voltage which is proportional to the average value of l 0 
OoTVin)- 


Fairchild Semiconductor 



Fairchild Semiconductor 
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Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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Fairchild Semiconductor 


!jA7fiC4n 

(im ww*tw 

UNIVERSAL SWITCHING REGULATOR SUBSYSTEM 


AC 

< 

III 


DESCRIPTION: The uA78S40 is a Monolithic Regulator Subsystem consisting of all the 
active building blocks necessary for switching regulator systems. The device consists of a 
temperature compensated voltage reference, a duty cycle controllable oscillator with an 
active current limit circuit, an error amplifier, high current, high voltage output switch, a 
power diode and an uncommitted operational amplifier. The device can drive external npn 
or pnp transistors when currents in excess of 1 .5 A or voltages in excess of 40 V are 
required. The device can be used for step down, step up or inverting switching regulators as 
well as for series pass regulators. It features wide supply voltage range, low standby power 
dissipation, high efficiency and low drift. It is useful for any stand alone, low part count 
switching system and works extremely well in battery operated systems. 


• STEP UP, STEP DOWN OR INVERTING SWITCHING REGULATORS 

• OUTPUT ADJUSTABLE FROM 1.3 to 40 V 

• OUTPUT CURRENTS TO 1.5 A WITHOUT EXTERNAL TRANSISTORS 

• OPERATION FROM 2.5 TO 40 V INPUT 

• LOW STANDBY CURRENT DRAIN 

• 80 dB LINE AND LOAD REGULATION 

• HIGH GAIN, HIGH CURRENT, INDEPENDENT OP-AMP 


CONNECTION DIAGRAM 
16-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINES 6B 9B 
PACKAGE CODES D P 


NEG. SWITCHING 
DIODE 
POS. SWITCHING 
DIODE 

OUTPUT EMITTER 




OUTPUT COLLECTOR 
DRIVER COLLECTOR 
I PK SENSE 


0-A OUTPUT fj 4 


I3h 


V CC 


Y ' OP-AMP P 5 
POS 0-A IN £ 6 
NEG 0-A IN £ 7 
REFERENCE H 8 


12 J TIMING CAPACITOR 

11 U GR0UND 

10 -i NEG. COMPARATOR 
-* INPUT 

9 “1 POS COMPARATOR 
T" 1 INPUT 


ORDER INFORMATION 
TYPE PART NO. 

MA78S40 /J.A78S40DM 

MA78S40 //A78S40DC 

MA78S4G m A78S40PC 


EQUIVALENT CIRCUIT 


OUTPUT I PK TIMING NEG COMPARATOR 

COLLECTOR SENSE CAPACITOR INPUT 



OUTPUT V ’ MINUS 

EMITTER OP AMP OP AMP IN 


c 1977 Fairchild Camera and Instrument Corporation Printed in U S A 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 Rl C H I L.2Q 
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FAIRCHILD • /aA78S40 


ABSOLUTE MAXIMUM RATINGS 

Input voltage from V + to V - 40 V Current through Power Switch 1 .5 A 

Input voltage from V + op amp to V - 40 V Current through Power Diode 1 .5 A 

Common mode input range (Error Amplifier Internal Power Dissipation (Note 2) 

and Op Amp) -.3 to V + Plastic DIP 1500 mW 

Differential input voltage (Note 1) ±30 V Hermetic DIP 1000 mW 

Output Short Circuit Duration (Op Amp) continuous Storage Temperature Range -65°C to + 150°C 

Current from V REF 10 mA Operating Temperature Range 

Voltage from Switch Collectors to GND 40 V Military (/uA78S40) -55°Cto125°C 

Voltage from Switch Emitters to GND 40 V Commercial (/xA78S40C) 0°C to 70°C 

Voltage from Switch Collectors to Emitter 40 V Lead Temperature 

Voltage from Power Diode to GND 40 V Hermetic DIP (Soldering, 60 s) 300°C 

Reverse Power Diode Voltage 40 V Plastic DIP (Soldering, 10 s) 260°C 

Note: 

1 . For supply voltages less than 30 V, the absolute maximum voltage is equal to the supply voltage. 

2. Ratings apply to 25°C. Above 25°C ambient derate hermetic DIP at 8 mW/°C and plastic DIP at 14mW/°C. 

/aA78S40 

ELECTRICAL CHARACTERISTICS: V|n =5.0 V, Vq p Amp = 5.0 V, T A = 25°C unless otherwise noted: 

| CHARACTERISTIC 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS | 

| GENERAL CHARACTERISTICS | 

Supply Voltage 


2.5 


40 


Supply Current 

(Op Amp Disconnected) 

V, N = 5.0 V 

V| N = 40 V 


1.8 

2.3 

2.5 

3.5 

< < 

E E 

Supply Current Op Amp 

V| N = 5.0V 

V IN = 40 V 


■S 

n 


| REFERENCE SECTION f 

Reference Voltage 

l REF — 1.0 mA 

1.180 

1.245 

1.310 

V 

Reference Voltage Temperature 
Coefficient 

l REF = 1.0 mA 


100 


ppm/°C 

Reference Voltage Line Regulation 

V|n = 3-0 V to V|fg = 40 V, l REF = 1.0 mA 


0.04 

0.2 

mV/V 

Reference Voltage Load Regulation 

l REF = 1 .0 mA to l REF = 10 mA 


0.2 

0.2 

mV/mA 

| OSCILLATOR SECTION | 

Charging Current 



25 


/aA 

ON Time 

Cj = 0.01 ytxF 


200 


jx S 

Discharge Current 



225 


/aA 

OFF Time 

Ct = 0.01 /aF 


22 


/AS 

Oscillator Voltage Swing 



0.5 


V 

| CURRENT LIMIT SECTION | 

1 Current Limit Sense Voltage 



330 


mV | 

| OUTPUT SWITCH SECTION | 

Output Saturation Voltage 1 

•sw = 10 A, See Figure 1 


1.1 

1.3 

V 

Output Saturation Voltage 2 

•sw = 10 A, See Figure '2 


0.45 

0.7 

V 

Output Transistor h FE 

l c = 1.0 A, V CE = 5.0 V 


70 



Output Leakage Current 

V 0U T = 40 V 


10 


nA 

i 1 
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LINEAR 


FAIRCHILD • UA7SS40 



fi A78S40 (Cont'd) 

ELECTRICAL CHARACTERISTICS: Vjn =5.0 V, Vq p Amp = 5.0 V, Ta = 25°C unless otherwise noted: 


CHARACTERISTIC 


POWER DIODE 


Forward Voltage Drop 


Diode Leakage Current 


COMPARATOR 


Input Offset Voltage 


Input Bias Current 


Input Offset Current 


CONDITIONS 


Common Mode Voltage Range 


PSRR I V| N = 3.0 V to 40 V 


OUTPUT OPERATIONAL AMPLIFIER 


Input Offset Voltage 


Input Bias Current 


Input Offset Current 


Voltage Gain + 


Voltage Gain - 


Common Mode Voltage Range 


CMRR 



V CM = V REF 


V CM = V REF 


V CM = V REF 


V C M = 2.5 V 


V C M = 2.5 V 


V C M = 2.5 V 


R l = 2.0 k to Gnd; V 0 = 1 .0 to 2.5 V 


R l = 2.0 k to V + Op Amp; V 0 = 1 .0 to 2.5 V 


PSRR 


Output Source Current 


Output Sink Current 


Slew Rate 


V CM = 0 to 3.0 V 


V + Op Amp = 3.0 to 40 V 




78S40 DESIGN FORMULAS 


CHARACTERISTIC 


! P 


STEP DOWN 


In maw 



STEP UP 

INVERTING 

5 'O mi fV OUT + V D _ V S > 

? I 0 m3 .. (V| N t/VouT'- , -Vd V s) 

(V, N - V S ) 

(V,n - V S ) 

0 33 V/lp 

0 33 v/lp 

v OUT + V D - V tN 

[Vqut! + V D 



c Denotes Component Values 
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FAIRCHILD • /uA78S40 


OUTPUT 
SATURATION 
VOLTAGE 1 




FIGURE 1 


FIGURE 2 



TYPICAL STEP-DOWN OPERATIONAL PERFORMANCE 


T A = 25°C 

CHARACTERISTIC 

CONDITION 

TYPICAL VALUE 

OUTPUT VOLTAGE 

Iqut = 200 mA 

10 V 

LINE REGULATION 

20 « V )N 30 V 

1 .5 mV 

LOAD REGULATION 

5 mA =£ l 0UT =s 300 mA 

3.0 mV 

MAX OUTPUT CURRENT 

Vout = 9.5 V 

500 mA 

OUTPUT RIPPLE 

Iqut = 200 mA 

50 mV 

EFFICIENCY 

Iqut = 200 mA 

749 F 

STANDBY CURRENT 


2.8 mA 
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Fairchild Semiconductor 



TYPICAL INVERSION OPERATIONAL PERFORMANCE 


AC 

< 

III 

z 


CHARACTERISTIC 

OUTPUT VOLTAGE 
LINE REGULATION 
LOAD REGULATION 
MAX OUTPUT CURRENT 
OUTPUT RIPPLE 
EFFICIENCY 
STANDBY CURRENT 


CONDITIONS 

Iqut = 1 00 mA 
8 V « V, N « 18 V 
5 mA ^ 'OUT ^ 150 mA 
V 0U T = 14-25 
Iqut = 1 00 mA 
iQyy — 100 mA 


TYPICAL VALUE 

-15 V 

5.0 mV 

3.0 mV 
160 mA 
20 mV 
70 7c 
2.3 mA 



TYPICAL STEP-UP OPERATIONAL PERFORMANCE 

T A = 25°C 


CHARACTERISTIC 

OUTPUT VOLTAGE 
LINE REGULATION 
LOAD REGULATION 
MAX OUTPUT CURRENT 
OUTPUT RIPPLE 
EFFICIENCY 
STANDBY CURRENT 


CONDITIO N 

l~.. T = WflmA 
uu t 

5V V IN =£ 15V 
5 mA Iqut « 100 mA 
VouT = 23.75 
louT = ^0 mA 
Iqut = 50 mA 


TYPICAL VALUE 

25V 

4.0 mV 

2.0 mV 
160 mA 
30 mV 
797c 
2.6 mA 
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/JV 714 

PRECISION OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


DESCRIPTION - The juA714 is a Monolithic Instrumentation Operational Amplifier con- 
structed using the Fairchild Planar* epitaxial process. It is intended for precise, low level 
signal amplification applications where low noise, low drift and accurate closed loop gain 
are required. The offset null capability, low power consumption, very high voltage gain as 
well as wide power supply voltage range provide superior performance for a wide range of 
instrumentation applications. 

• LOW INPUT NOISE CURRENT. . . 0.17 pA/VHz @1.0 kHz max 

• HIGH OPEN LOOP GAIN. . . 500,000 typically 

• LOW INPUT OFFSET CURRENT. . . 2.8 nA max for ^A714 

• LOW INPUT VOLTAGE DRIFT. . . 0.6 /*V/°C for mA714A 

• HIGH COMMON MODE REJECTION. . . 100 dB min for m A 714 and 714A 

• WIDE POWER SUPPLY RANGE. . . ±22V 

• OFFSET NULL CAPABILITY. 


ABSOLUTE MAXIMUM RATINGS 

ju,A714A, /xA714 


Notes on following pages 

/U.A714E, jtxA714C 

^A714L 

Supply Voltage 

±22 V 

±18 V 

Internal Power Dissipation (Note 1) 
Metal Can 

500 mW 

500 mW 

Differential Input Voltage 

±30 V 

±30 V 

Input Voltage (Note 2) 

±22 V 

±18 V 

Storage Temperature Range 

Metal Can 

-65° to + 1 50°C 

-65°C to + 1 50°C 

Operating Temperature Range 

Military 

Commercial 

-55°C to + 1 25°C 
0°C to +70°C 

0° to +70°C 

Lead Temperature 

Metal Can (Soldering, 60 s) 

300°C 

300°C 




' 1977 Fairchild Camera and Instrument Corporation 

Planar is a patented Fairchild process 
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Fairchild Semiconductor 



Slewing Rate 


Closed Loop Bandwidth 


Open Loop Output Resistance 


Power Consumption 


Offset Adjustment Range 


R P = 20 kil 


The following specifications apply for Vs = ±15 V, -55°C « T A « + 125°C, unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage Drift 
Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Average Input Bias Current Drift 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Suppiy Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 


V CM = ± CMVR 


V s = ±3.0 V to ±18 V 


R l 2= 2.0 kn, V 0 = -10 V to +10 V 


R l 5* 2.0 kft 


±13.0 

±13.5 

106 

123 


NOTES: 

1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 

2. For Supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 

3. Parameter is not 100% tested; 90% of units meet this specification. 
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FAIRCHILD • /xA714 


| ELECTRICAL CHARACTERISTICS 

MA714A 




1 

j These specifications apply for Vg = ±15 V, T A = 25°C, unless otherwise noted. j 

CHARACTERISTICS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 1 


10 

25 

mV 

Input Offset Current 



0.3 

2.0 

nA 

Input Bias Current 



±0.7 

±2.0 

nA 

Input Noise Voltage 

0.1 Hz to 10 Hz (Note 3) 


0.35 

0.6 

M-Vp-p 


f 0 = 10 Hz (Note 3) 


■SB 

18.0 


Input Noise Voltage Density 

f 0 = 100 Hz (Note 3) 



13.0 

nV/VRz 


f 0 = 1000 Hz (Note 3) 


WEm. 

11.0 


Input Noise Current 

0.1 Hz to 10 Hz (Note 3) 


14 

30 

pA p-p 


f 0 = 10 Hz (Note 3) 


0.32 

0.80 


Input Noise Current Density 

f 0 = 100 Hz (Note 3) 


0.14 

0.23 

pA/VHz 


fo = 1000 Hz (Note 3) 


0.12 

0.17 


Input Resistance - Differential Mode 


30 

80 


Mfi 

Input Resistance - Common Mode 



200 


Gfi 

Input Voltage Range 



±14.0 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

110 

126 


dB 

Power Supply Rejection Ratio 

rnmnnsmamm 

100 

110 


dB 


R l 3= 2.0 kfi, V 0 = -10 V to +10 V 


500 



Large Signal Voltage Gain 

R L & 500 fi, V 0 = -0.5 V to +0.5 V 

V s = ±3.0 V 


500 


V/mV 


r l > io kfi 


EBB 



Maximum Output Voltage Swing 

R l > 2.0 kfi 


EH 


V 


R L ^ 1 ,0 kfi 

±10.5 

EH 



Slewing Rate 

R L > 2.0 kfi 


0.25 


V/^sec 

Closed Loop Bandwidth 

A VC l = +1-0 


1.2 


MHz 

Open Loop Output Resistance 

v 0 =0, l 0 = 0 


60 


fi 

Power Consumption 

V s = ±3.0 V 



120 

6.0 

mW 

Offset Adjustment Range 

R P = 20 kfi 


±4.0 


mV 

The following specifications apply for V s 

= ±15 V, -55°C sT a « +125°C, unless otherwise noted. 



Input Offset Voltage 

Note 1 


25 

60 

mV 

Average Input Offset Voltage Drift 






Without External Trim 

R P = 20 kfi 


0.2 


nV/° C 

With External Trim 



0.2 

JSfl 

M v/°C 

Input Offset Current 



0.8 

4.0 

nA 

Average Input Offset Current Drift 



5.0 

25 

pA/'C 

Input Bias Current 



±1.0 

±4.0 

nA 

Average Input Bias Current Drift 



8.0 

25 

pA/'C 

Input Voltage Range 



±13.5 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 


123 


dB 

Power Supply Rejection Ratio 

V s = ±3.0 V to ±18 V 

94 

106 


dB 

Large Signal Voltage Gain 

R L > 2.0 kfi, V 0 = -10 V to +10 V 

200 

400 


V/mV 

Maximum Output Voltage Swing 


±12.0 

±12.6 


V 

NOTES: 






1 1 . Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 1 

I 2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage 




1 3. Parameter is not 100% tested; 90% of units meet this specification. 
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Fairchild Semiconductor 


FAIRCHILD • uA71 4 


| ELECTRICAL CHARACTERISTICS 

/xA714C 





| These specifications apply for Vg = ±15 V, = 25°C, unless otherwise noted. | 

CHARACTERISTICS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 1 


60 

150 

mV 

Input Offset Current 



0.8 

6.0 

nA 

Input Bias Current 



±1.8 

±7.0 

nA 

Input Noise Voltage 

0.1 Hz to 10 Hz (Note 3) 


0.38 

0.65 

mV p . p 


fo = 10 Hz (Note 3) 


■a 

20.0 


Input Noise Voltage Density 

f 0 = 100 Hz (Note 3) 

■pB 

Bp 

13.5 

nV/VRz 


f 0 = 1000 Hz (Note 3) 

BSMb 

EH 

11.5 


Input Noise Current 

0.1 Hz to 10 Hz (Note 3) 


15 

35 

pA p-p 


f 0 = 10 Hz (Note 3) 


0.35 

MM 


Input Noise Current Density 

f 0 = 100 Hz (Note 3) 


0.15 

■9 

pA/Vflz 


f 0 = 1000 Hz (Note 3) 


0.13 

BBS 


Input Resistance - Differential Mode 


8.0 

33 


Ma 

Input Resistance - Common Mode 



120 


Ga 

Input Voltage Range 


±13.0 

±14.0 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

100 

120 


dB 

Power Supply Rejection Ratio 

V s = ±3.0 V to ±18 V 

90 

104 


dB 


R l 3= 2.0 kfi, V 0 = -10 V to +10 V 

1 

400 



Large Signal Voltage Gain 

R l & 500 a, V 0 = -0.5 V to +0.5 V 

V s = ±3.0 V 

1 

400 


V/mV 


r l 3 io ka 

msm 

El 



Maximum Output Voltage Swing 

R l 3 2.0 ka 

I 

EH 


V 


r l 3 i.o ka 

: 

EH 



Slewing Rate 

R l 3 2.0 ka 


0.25 


V//xsec 

Closed Loop Bandwidth 

AyCL =+10 


1.2 


MHz 

Open Loop Output Resistance 

V 0 =0, l 0 = 0 


60 


a 

Power Consumption 

V s = ±3.0 V 


80 

4.0 

150 

8.0 

mW 

Offset Adjustment Range 

Rp — 20 kfi 


±4.0 


mV 

The following specifications apply for V s 

= ±15 V, 0°C T a =s +70°C, unless otherwise noted. 




Input Offset Voltage 

Note 1 


85 

250 

mV 

Average Input Offset Voltage Drift 
Without External Trim 

R P = 20 ka 


0.5 

(Note 3) 
1.8 

mV/° C 

With External Trim 



0.4 

1.6 

mV/°C 





(Note 3) 


Input Offset Current 



1.6 

8.0 

nA 

Average Input Offset Current Drift 

Note 3 


12 

50 

pA/°C 

Input Bias Current 



±2.2 

±9.0 

nA 

Average Input Bias Current Drift 

Note 3 


18 

50 

pA/°C 

Input Voltage Range 


±13.0 

±13.5 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

97 

120 


dB 

Power Supply Rejection Ratio 

V's — ±3.0 V io ±18 V 

86 

100 


d5 

Large Signal Voltage Gain 

R l 3 2.0 ka, V 0 = -10 Vto +10 V 

100 

400 


V/mV 

Maximum Output Voltage Swing 

R l 3 2.0 ka 

WMSM 

±12.6 


V 

NOTES: 






1 Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 

2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 

3. Parameter is not 100% tested; 90% of units meet this specification. 
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FAIRCHILD • /itA714 


| ELECTRICAL CHARACTERISTICS 

MA714E 





| These specifications apply for Vs = ±15 V, T A = 25°C, unless otherwise noted. j 

CHARACTERISTICS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 1 


30 

75 

M V 

Input Offset Current 



0.5 

3.8 

nA 

Input Bias Current 



±1.2 

±4.0 

nA 

Input Noise Voltage 

0.1 Hz to 10 Hz (Note 3) 


0.35 

0.6 



f 0 = 10 Hz (Note 3) 


■SB 

18.0 


Input Noise Voltage Density 

f 0 = 100 Hz (Note 3) 



13.0 

nV/VHz 


f Q = 1000 Hz (Note 3) 


■SB 

11.0 


Input Noise Current 

0.1 Hz to 10 Hz (Note 3) 


14 

30 

pA p-p 


f 0 = 10 Hz (Note 3) 



■El 


Input Noise Current Density 

f 0 = 100 Hz (Note 3) 



■si 

pA/vTiz 


f 0 = 1000 Hz (Note 3) 


0.12 

BS 


Input Resistance - Differential Mode 


15 

50 


Mfi 

Input Resistance - Common Mode 



160 


Gfi 

Input Voltage Range 



±14.0 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

106 

123 


dB 

Power Supply Rejection Ratio 

V s = ±3.0 V to ±18 V 

94 

107 


dB 


R l & 2.0 kfi, V 0 = -10 V to +10 V 

m 

mm 



Large Signal Voltage Gain 

R l & 500 fi, V 0 = -0.5 V to +0.5 V 


1 


V/mV 


V s = ±3.0 V 

1 

1 




R l 2= 10 kfi 

m 

mSm 



Maximum Output Voltage Swing 

R l s* 2.0 kfi 

wm 

mm 


V 


R l > 1 .0 kfi 

mm 

mm 



Slewing Rate 

R l 2 2.0 kfi 


0.25 


V/m sec 

, Closed Loop Bandwidth 

AycL = +1-0 


1.2 


MHz 

Open Loop Output Resistance 

V 0 =0, l 0 = 0 


60 


fi 




HR9| 

120 


Power Consumption 

V s = ±3.0 V 



6.0 

mW 

Offset Adjustment Range 

R P = 20 kfi 


■ 


mV 

The following specifications apply for V§ 

= ±15 V, 0°C T a ss +70°C, unless otherwise noted. 




Input Offset Voltage 

Note 1 


45 

130 

mV 

Average Input Offset Voltage Drift 






Without External Trim 

R P = 20 kfi 




mV/°C 

With External Trim 




■EB 

mV/°C 

Input Offset Current 



0.9 

5.3 

nA 

Average Input Offset Current Drift 

Note 3 


8.0 

35 

pA/ c C 

Input Bias Current 



±1.5 

±5.5 

nA 

Average Input Bias Current Drift 

Note 3 


13 

35 

pA/°C 

Input Voltage Range 


±13.0 

±13.5 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

103 

123 


dB 

Power Supply Rejection Ratio 

V s = ±3.0 V to ±18 V 

90 

104 


dB 

Large Signal Voltage Gain 

R l s 2.0 kfi, V 0 = -10 V to +10 V 


*450 



Maximum Output Voltage Swing 

R l 5= 2.0 kfi 


±12.6 


I 

NOTES: 






I 1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. i 

I 2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 



| 
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FAIRCHILD • jllA714 



ELECTRICAL CHARACTERISTICS 

/xA714L 





[ These specifications apply for Vs = ±15 V, T* = 25°C, unless otherwise noted. | 

CHARACTERISTICS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Note 1 


100 

250 

mV 

Input Offset Current 



5.0 

20 

nA 

Input Bias Current 



6.0 

±30 

nA 


f 0 = 10 Hz (Note 3) 


mm 



Input Noise Voltage Density 

f 0 = 100 Hz (Note 3) 


Mm 




f 0 = 1000 Hz (Note 3) 


SB 



Input Noise Current 

0.1 Hz to 10 Hz (Note 3) 


15 


pA p-p 


f 0 = 10 Hz (Note 3) 

■ 




Input Noise Current Density 

f 0 = 100 Hz (Note 3) 

mu 





f 0 = 1000 Hz (Note 3) 


0.13 



Input Resistance - Differential Mode 


8.0 

33 


Mft 

Input Resistance - Common Mode 



120 


Gft 

Input Voltage Range 


±13.0 

±14.0 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

100 

120 


dB 

Power Supply Rejection Ratio 

V s = ±3.0 V to ±18 V 

90 

104 


dB 


R L > 2.0 kft, V 0 = -10 Vto +10 V 

■E3 

mm 



Large Signal Voltage Gain 

R l ^ 500 ft, V 0 = -0.5 V to +0.5 V 

V s = ±3.0 V 

■ 

■a 

[ 

V/mV 


R l s* 10 kft 

±12.0 

|5BSf 



Maximum Output Voltage Swing 

R l 5* 2.0 kft 

±11.0 

EH 


V 


R l & 1 .0 kft 


SH 



Slewing Rate 

R l > 2.0 kft 


0.25 


V/jtsec 

Closed Loop Bandwidth 

A\/CL = +10 


1.2 


MHz 

Open Loop Output Resistance 

v 0 =0 , Iq = 0 


60 


ft 

Power Consumption 

V s = ±3.0 V 


100 

5.0 

la 

mW 

Offset Adjustment Range 

Rp = 20 kft 


±4.0 


mV 

The following specifications apply for V s 

= ±15 V, 0°C « T a +70°C, unless otherwise noted. 




Input Offset Voltage 

Note 1 



400 

mV 

Average Input Offset Voltage Drift 




(Note 3) 


Without External Trim 



1.0 

3.0 

mV/°C 

Input Offset Current 




40 

nA 

Average Input Offset Current Drift 

Note 3 


20 

100 

pA/°C 

Input Bias Current 




60 

nA 

Average Input Bias Current Drift 

Note 3 


35 

150 

pA/°C 

Input Voltage Range 


±13.0 

±13.5 


V 

Common Mode Rejection Ratio 

V CM = ± CMVR 

94 

120 


dB 

Power Supply Rejection Ratio 

■SEEDSBEDHHH 

83 

100 


dB 

Large Signal Voltage Gain 

R L ^ 2.0 kft, V 0 = -10 V to +10 V 

80 

400 


V/mV 

Maximum Output voitage Swing 

Rl ^ 2.0 kft 

±10.0 

rai 

— 

v 

NOTES: 






I 1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power 


1 2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage 




3. Parameter is not 100% tested; 90% of units meet this specification. 
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FAIRCHILD • ju,A71 4 


UNTRIMMED OFFSET VOLTAGE 


VERSUS TEMPERATURE 



0 50 0 50 100 


TEMPERATURE C 


TYPICAL PERFORMANCE CURVES 


TRIMMED OFFSET VOLTAGE 
VERSUS TEMPERATURE 


OFFSET VOLTAGE 
STABILITY VERSUS TIME 




TEMPERATURE C 


TIME MONTHS 


OPEN LOOP GAIN 
VERSUS TEMPERATURE 



OFFSET VOLTAGE CHANGE 



TIME - SECONDS 



0 1 2 3 4 5 


TIME AFTER POWER SUPPLY TURN-ON MINUTES 


MAXIMUM ERROR MAXIMUM ERROR MAXIMUM ERROR 

VERSUS SOURCE RESISTANCE VERSUS SOURCE RESISTANCE VERSUS SOURCE RESISTANCE 



MATCHED OR UNMATCHED SOURCE RESISTANCE kll 


MATCHED OR UNMATCHED SOURCE RESISTANCE kl! MATCHED OR UNMATCHED SOURCE RESISTANCE fcs • 


INPUT BIAS CURRENT 
VERSUS TEMPERATURE 



50 0 50 100 

TEMPERATURE C 


INPUT OFFSET CURRENT 
VERSUS TEMPERATURE 



TEMPERATURE C 


INPUT BIAS CURRENT 
VERSUS 

DIFFERENTIAL INPUT VOLTAGE 



DIFFERENTIAL INPUT VOLTAGE 
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u 


PSRR VERSUS FREQUENCY 


OPEN LOOP GAIN 
VERSUS 

POWER SUPPLY VOLTAGE 


1.0 10 100 Ik 10k 100k 


OPEN LOOP FREQUENCY RESPONSE 




0.1 1.0 10 100 Ik 10k 


CLOSED LOOP RESPONSE 
FOR VARIOUS GAI CONFIGURATIONS 




POWER SUPPLY VOLTAGE V 

MAXIMUM UNDISTORTED 
OUTPUT VERSUS FREQUENCY 



0.1 1.0 10 100 Ik 10k luOk 1M 10M 


10 100 IK 10k 100k 1M 10M 


OUTPUT VOLTAGE 
VERSUS 

LOAD RESISTANCE 



POWER CONSUMPTION 
VERSUS POWER SUPPLY 



OUTPUT SHORT CIRCUIT 
CURRENT VERSUS TIME 


mA714 
V s > :15 V 
T* 25 C 


_ I I I I \ i 

©V, N (PIN3) 10 mV, V 0 -15 V 

-®V, n {PIN 3) -10 mV, V D 15 V- 


LOAD RESISTOR TO GROUND kll 


TOTAL SUPPLY VOLTAGE, V • to V V 


TIME FROM OUTPUT BEING SHORTED MINUTES 


Fairchild cannot assume responsibility lor use of any circuitry described other than circuitry entirely embodied in a Fairchild product No other circuit patent licenses are implied 
Manufactured under one of the following U S Patents 2981877. 3015048. 3064167. 3108359, 3117260; other patents pending 
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MA78C00 SERIES 

3-TERMINAL POSITIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The //A78C00 series of 3-Terminal Positive Voltage Regu- 
lators is constructed using the Fairchild Planar* epitaxial process. This series is designed 
to meet the special environmental reliability and low drift requirements for high volume 
cost effective product applications. On card regulation eliminates the distribution prob- 
lems associated with a central power supply. The 3-terminal 1C voltage regulators em- 
ploy internal current limiting, thermal shutdown and safe area compensation that make 
these 1C voltage regulators virtually indestructable. The 78C00 provides improved line 
and load regulation as well as high ripple rejection. The performance standards meet 
all Domestic, Continental and Far East consumer product electrical standards. 

The fixed voltage series designated 78C00 is available in 12 options from 8-24 V and 
is capable of delivering 500 mA. 

A 0.33 (jF decoupling capacitor should be used at the input pin. A 0.1 fjf capacitor at 
the output pin will improve the transient response. 


• OUTPUT CURRENT IN EXCESS OF 0.5 A 

• EXCELLENT TRANSIENT RESPONSE 

• 1/2% LOAD AND LINE REGULATION 

• MAX DROPOUT VOLTAGE 2.5 V 

• NO EXTERNAL COMPONENTS REQUIRED 

• OUTPUT TRANSISTOR SAFE AREA PROTECTION 

• INTERNAL SHORT CIRCUIT CURRENT LIMIT 

• LOW OUTPUT IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

(Vq 8 V thru 18 V) 

(Vo 20 V thru 24 V) 

Internal Power Dissipation 
Operating Temperature Range 
Maximum Junction Temperature 
Storage Temperature Range 
Lead Temperature (Soldering, 10 s) 
Maximum Power Dissipation (Pq) 


35 V 
40 V 

Internally Limited 
0°C to +125°C 
+1 50°C 
-65°C to +150°C 
230°C 
7.5 W 


CONNECTION DIAGRAM 

TO-220 Package 
(TOP VIEW) 

PACKAGE OUTLINE GH 
PACKAGE CODE U 


n-T 








V, 


ORDER 

INFORMATION 

TYPE 

PART NO. 

8.0 V 

/[/A78C08UC 

8.2 V 

/iA78C82UC 

10.0 V 

AiA78C10UC 

12.0 V 

*/A78C12UC 

15.0 V 

/iA78C15UC 

17.0 V 

*/A78C17UC 

18 0 V 

£<A78C18UC 

20.0 V 

/i A78C20UC 

22.0 V 

fj A78C22UC 

24.0 V 

/L/A78G24UC 



’Planar is a patented Fairchild process. 


©1977 Fairchild Camera and Instrument Corporation Printed in U S. A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 FAIRCHILD 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • uA78C00 SERIES 



ELECTRICAL CHARACTERISTICS: Iq - 350 mA, 0°C ^ Tj ^ 125°C, C|n = 0.3 /jF. Cq = 0.1 fjF, V|n = Vq + 5 V unless otherwise 

specified (Note 1 ) 


SYMBOL 

CHARACTERISTIC 

CONDITIONS 

8 V | 

8.2 V 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

v 0 

Output Voltage 

Tj = 25°C 

El 

8.0 

8.3 

El 

8.2 

8.5 

V 

5 mA ^ Iq ^ 350 mA 

2.5 V^V|fg - Vq^ 15 V 
(V| N Max = 35 V) 

B 

■ 

8.4 

7.8 



■ 

8.6 

V 

AVq 

Line Regulation 

Tj = 25°C, V| N = 8 -25 V 

V| N = 9 -25 V 

V| N = 11-21 V 

B 

B 

50 

■ 

■ 

50 

mV 

AVq 

Load Regulation 

Tj = 25°C, 5 mA < !q < 500 mA 



80 



82 

mV 

Tj = 25°C, 100 mA < Iq < 300 mA 



40 



40 

mV 

'0 

Quiescent Current 

Tj = 25°C, Iq = 0 


2.5 



2.5 

■CT 

mA 

AIq 

Quiescent Current 

Change 

3 Vs£V tN - V 0 sS 13 V 



0.8 



0.8 

mA 

5 mA to 500 mA 







mA 

e n 

Output Noise Voltage 

Tj = 25°C, 10 Hz ^ f 100 kHz 


200 



200 


/^v 

AV| N 

AVq 

Ripple Rejection 

Tj = 25°C, 3 V ^ V| N -Vq^ 13 V 
(V| N Max = 39 V), f = 1 20 Hz 

46 

54 

■ 

46 

54 

■ 

dB 


Dropout Voltage 

V|N - v o 

Tj = 25°C, Note 3 

■ 

■ 

2.5 

■ 

■ 

2.5 

a 

'sc 

Short Circuit Current 

Tj = 25°C, V in — 35 V, Note 2 


400 



400 


mA 

Iq Max 

Peak Output Current 

Tj= 25°C, V in - V q= 8 V 


1.0 



1.0 


A 

AVq 

AT 

Avg. Temp Coefficient 
of Output Voltage 


■ 

-2.1 



-2.2 

■ 

mV/°C 

Cont'd) 



10 V 

12 V 


vo 

Output Voltage 

Tj = 25°C 

1 

9.6 ! 

| 10 

10.4 

11.5 

11 

12.5 

V 

5 mA Iq 350 mA 

2.5 V^V|n - Vqs5 15 V 
(V|n Max = 35 V) 

9.5 

fl 

10.5 

11.4 

■ 

12.6 

V 

AVq 

Line Regulation 

Tj = 25°C, V|n = 12-22 V 

V|n = 14-24 V 

V|n = 15-25 V 

fl 

fl 

50 

■ 

■ 

50 

mV 

AVq 

Load Regulation 

Tj = 25°C, 5 mA < Iq < 500 mA 



100 



120 

mV 

Tj = 25°C, 100 mA < Iq < 300 mA 



50 



60 

mV 

'0 

Quiescent Current 

Tj = 25°C, Iq = 0 


2.5 

6.0 


2.5 

El 

mA 

AIq 

Quiescent Current 

Change 

3 V^Vin - Vqs5 13 V 



0.8 



0.8 

mA 

5 mA to 500 mA 



0.5 



0.5 

mA 

e n 

Output Noise Voltage 

Tj = 25°C, 10 Hz sS f < 100 kHz 


250 



300 


//V 

AVin 

AVo 

Ripple Rejection 

Tj = 25°C, 3 V ^ V| N - Vq ^ 1 3 V, 

(V|n Max = 39 V), f = 1 20 Hz 

46 

54 

■ 

46 

54 

■ 

dB 


Dropout Voltage 

V|N - Vo 

Tj = 25°C, Note 3 

■ 

■ 

2.5 

■ 

■ 

2.5 

n 

•sc 

Short Circuit Current 

Tj = 25°C, Vjn = 35 V. Note 2 


400 



400 


mA 

In Max 

Peak Output Current 

Tj = 25°C, V !N - Vn = 8 V 


1.0 



1.0 


A 

AVq 

AT 

Avg. Temp. Coefficient 
of Output Voltage 


! 

-2.3 

■ 


-2.3 

PH 

mV/°C 


NOTES 

1. All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (t\/v 10 ms, duty cycle ^ 5%). 

Output voltage changes due to changes in internal temperature must be taken into account separately. 

2. Refer to peak output current vs A(Vjn - Vquj) curves for temperature relationships. 

3. Dropout voltage is defined as that input-output voltage differential which causes the output voltage to decrease by 5% of its initial value. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • //A78C00 SERIES 


ELECTRICAL CHARACTERISTICS: Iq = 350 mA, 0°C ^ Tj ^ 125°C, C|(\j — 0.3 £iF, Co — 0.1 fj F, V|fg = Vq + 5 V unless otherwise 
specified (Note 1 ) 


SYMBOL 

CHARACTERISTIC 

CONDITIONS 

15 V 

17 V 

18 V 

UNITS 

MIN’ 

TYP 

MAX 

MIN 

QQ 

MAX 

MIN 

TYP 

.MAX 

v 0 

Output Voltage 

Tj = 25°C 

14.4 

15 

15.6 

16.3 

D 

17 7 

17.3 

18 

18 7 

V 

5 mA ^ Iq ^ 350 mA 

2.5V^V| N - V 0 ^ 15 V 
(V)N Max = 39 V) 

14.25 

1 

15.75 

16.15 

1 

17 85 

17.1 

1 

18.9 

V 

AV 0 

Line Regulation 

Tj = 25°C, V|N = 20-30 V 

V| N = 21-31 V 

V iN = 22-32 V 

■ 

1 

50 

■ 

1 

50 

1 

■ 

50 

mV 

AVq 

Load Regulation 

Tj = 25°C, 5 mA < lo < 500 mA 



150 



170 



180 

mV 

Tj = 25°C, 100 mA < l 0 < 300 mA 



75 



85 



90 

mV 

•0 

Quiescent Current 

Tj = 25°C, l 0 = 0 


2.5 

6.0 


m 

6.0 


2 5 

6.0 

mA 

AIq 

Quiescent Current 
Change 

3 V =? V|pg - V 0 < 13 V 



0.8 



08 



08 

mA 

5 mA to 500 mA 



0.5 



0.5 



0.5 

mA 

e n 

Output Noise Voltage 

Tj = 25°C, 10 Hz < f ^ 100 kHz 


375 



400 



450 


A»V 

av IN 

AV 0 

Ripple Rejection 

Tj = 25°C, 3 V ^ V| N -Vq ^ 1 3 V 
(V| N Max = 39 V), f = 1 20 Hz 

46 

54 


46 

54 


46 

54 


dB 


Dropout Voltage 

V IN ~ Vq 

Tj = 25°C, Note 3 



2.5 

■ 

■ 

2.5 



2.5 

V 

•sc 

Short Circuit Current 

Tj = 25°C, V| N = 35 V, Note 2 


400 



400 



400 


mA 

IgMax 

Peak Output Current 

Tj = 25°C, V| N - Vq = 8 V 


1.0 



IQ 



1.0 


A 

a vq 

AT 

Avg. Temp. Coeffici- 
ent of Output Voltage 



-4.0 

■ 

■ 

D 

■ 

■ 

-4.8 


mV/°C 

(Cont'd) 



20 V 

22 V 

24 V 


vo 

Output Voltage 

Tj = 25°C 

19 2 

20 

20.8 

21.1 

22 

22.9 

23 

24 

25 

V 

5 mA ^ Iq ^ 350 mA 

2.5 V=S Vim - Vq s? 15 V 
(V||sj Max = 39 V) 

19 

1 

21 

20.9 

1 

23.1 

22.8 

■ 

25.2 

V 

AVq 

Line Regulation 

Tj - 25°C, V|N = 24-34 V 

V|n = 26-36 V 

V|n = 28-38 V 

■ 

1 

50 

■ 

1 

50 

1 

■ 

50 

mV 

AVq 

Load Regulation 

Tj = 25°C, 5 mA < lo < 500 mA 



200 



220 



240 

mV 

Tj = 25°C, 100 mA < Iq < 300 mA 



100 



110 



120 

mV 

•o 

Quiescent Current 

Tj = 25°C, Iq = 0 


2.5 

6.0 


2.5 

6.0 


2.5 

6.0 

mA 

Al 0 

Quiescent Current 
Change 

3 V^ V||\| - Vq ^ 13 V 



0.8 



0.8 



0.8 

mA 

5 mA to 500 mA 



0.5 



0.5 



0.5 

mA 

am 

Output Noise Voltage 

Tj = 25°C, 10 Hz <f ^ 100 kHz 


500 



550 



600 


/UV 


Ripple Rejection 

Tj = 25 °C, 3 V < V| N -Vq < 1 3 V 
(V||V| Max = 39 V), f = 120 Hz 

46 

54 


46 

54 


46 

54 


dB 


Dropout Voltage 

V IN ~ v o 

Tj = 25°C, Note 3 



2.5 



2.5 



2.5 

n 

•sc 

Short Circuit Current 

Tj = 25°C, V|N = 35 V, Note 2 


400 



400 



400 


mA 

iQMax 

Peak Output Current 

Tj = 25°C, V| N - V 0i = 8 V 


1.0 



1.0 



1.0 


A 

AVp 

AT 

Avg. Temp. Coeffici- 
ent of Output Voltage 



-5.3 



-6.0 



D 

■ 

mV/°C 


NOTES: 

1 . All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tyv < 10 ms, duty cycle ^ 5%). 
Output voltage changes due to changes in internal temperature must be taken into account separately. 

2. Refer to peak output current vs A(V|jy| — Vqijj) curves for temperature relationships. 

3. Dropout voltage is defined as that input-output voltage differential which causes the output voltage to decrease by 5% of its initial value 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • //A78C00 SERIES 




DESIGN CONSIDERATIONS 

The /uA78COO fixed voltage regulator series has thermal overload protection from excessive power, internal short circuit 
protection which limits the circuit's maximum current, and output transistor safe area compensation for reducing the out- 
put short circuit current as the voltage across the pass transistor is increased. 

Although the internal power dissipation is limited, the junction temperature must be kept below the maximum specified 
temperature (125°C) in order to meet data sheet specifications. To calculate the maximum junction temperature or heat 
sink required, the following thermal resistance values should be used: 


PACKAGE 

TYP 

MAX 

TYP 

UAV 

ivi/-vA 

0JC 

0JC 

0JA 

d JA 

Power Watt 

4.0 

7.0 

75 

80 


D _Tj(MAX)“Ta Tj(MAX) — Ta ..... . . , , . .. 

Pp(MAX) fljc + 0CA ° r ~8ja (Wlthout a heat smk) 


^CA = 0CS + ^SA 

Solving for Tj: Tj = Ta + Pp (#JC + #CA) or Ta + Pp 0JA (Without heat sink) 


Where: 

Tj = Junction Temperature 
Ta = Ambient Temperature 
Pp = Power Pissipation 

0jA = Junction to ambient thermal resistance 


0JC = Junction to case thermal resistance 
8qa = Case to ambient thermal resistance 
#CS = Case to heat sink resistance 
#SA = Heat sink to ambient thermal resistance 


WORST CASE POWER 
DISSIPATION VERSUS 



25 50 75 100 125 15(J 


AMBIENT TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • J/A78C00 SERIES 


TYPICAL APPLICATIONS 

In many /iA78C00 applications, compensation capacitors may not be required. However, for stable operation of the regu- 
lator over all input voltage and output current ranges, bypassing of the input and output (0.33 >wF and 0.1 /iF, respectfully) 
is recommended. Input bypassing is necessary if the regulator is located far from the filter capacitor of the power supply. 
Bypassing the output will improve the transient response of the regulator. 


FIXED OUTPUT REGULATOR 


HIGH CURRENT VOLTAGE REGULATOR 


Q1 
2N3789 


INPUT O 


//A78C00 


±: 0.33 fjF 


-O OUTPUT 


0.1 uF 


HIGH OUTPUT CURRENT. SHORT CIRCUIT PROTECTED 



0 , 


R sc = 


v be (qi ) 

'OUT(MAX) 


± TRACKING VOLTAGE REGULATOR 



O — 

a. 



R1 


0V BE (Q1] 


V be (Q1 ) 

'REG 'REQ(MAX) (/J + 1) “ 'OUT(MAX) 
'OUT 


0Q1> 


'REG 


NEGATIVE OUTPUT VOLTAGE CIRCUIT 



POSITIVE AND NEGATIVE REGULATOR 
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FA!RCH!LD LINEAR INTEGRATED CIRCUITS • //A78C00 SERIES 


OC 

< 

Ul 

z 

mm 


ELECTRICAL PERFORMANCE CURVES 


PEAK OUTPUT CURRENT AS A 
FUNCTION OF INPUT-OUTPUT 



RIPPLE REJECTION AS A 
FUNCTION OF FREQUENCY 


OUTPUT VOLTAGE 
AS A FUNCTION OF 
JUNCTION TEMPERATURE 




V|N = 

— 

18-28 V 
= 200 mA - 
:i5 



•out 

/jA78< 
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JUNCTION TEMPERATURE - °C 


LOAD TRANSIENT RESPONSE 


LINE TRANSIENT RESPONSE 


-400 
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QUIESCENT CURRENT AS A 
FUNCTION OF INPUT VOLTAGE 



QUIESCENT CURRENT 
AS A FUNCTION OF 
JUNCTION TEMPERATURE 
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JUNCTION TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • //A78C00 SERIES 


/iA78C00 FIXED VOLTAGE VOLTAGE REGULATOR 

Figure 1 shows the equivalent circuit of the yuA78COO regulator. The reference is derived from Zener diode D1 and com- 
pensated by the base-emitter voltage of the error amplifier Q4. Additional gain is provided by Q7 and Q8 to the Darljng- 
ton-connected emitter-follower output stage of Q10 and Q1 1 . The output stage is compensated by capacitor Cl . A positive 
start-up condition is ensured by FET transistor Q1 to provide base current to transistors Q2 and Q5. Q2, Q5 and Q6 then 
form a positive feedback loop which raises the base voltage of Q2 until the reference Zener D1 conducts. Thermal overload 
protection is achieved by transistor Q3. The bias to the base-emitter voltage of Q3 is derived from D1 via Q2 and the divid- 
er network of R1 and R2. At high junction temperatures, Q3 turns on and removes the drive to the output stage. Current- 
limit transistor Q9 protects the device against accidental shorts by sensing the voltage drop across R7 while Zener diode 
D2 along with Q9 and resistors R5, R6 and R7 limit the power dissipation to a safe value. 



Fig. 1 

SCHEMATIC DIAGRAM 

FIXED VOLTAGE 3-TERMINAL VOLTAGE REGULATOR 


TEST CIRCUITS 



LOAD REGULATION TEST CIRCUIT 



/iA78C00 

-A 

' ! 


N 'T 0.33 ij F 

LI 

✓-ps 0.1 /yF 
1 

l 


VOUT 


DC PARAMETER TEST CIRCUIT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • l*A78C00 SERIES 

TYPICAL APPLICATIONS (Cont'd) 


CURRENT REGULATOR CIRCUIT FOR INCREASING OUTPUT VOLTAGE 



Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
Manufactured under one of the following U.S. Patents: 2981877, 3015048, 3064167, 3108359, 3117260; other patents pending. 
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TDA2002 • TDA2002A 

8 WATT AUDIO POWER AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The TDA2002 and TDA2002A are monolithic integrated 
circuits designed for class B audio power amplifier applications using low impedance loads 
(down to 1.6 £2). They are constructed using the Fairchild Planar* epitaxial process. The 
devices typically provide 8 W at 1 4.4 V, 2 £7 and 6.5 W at 1 6 V, 4 £2. 

The TDA2002 and TDA2002A are provided in a 5-pin power package, with two pin con- 
figurations (H and V) for ease in mounting either horizontally or vertically in the PC board. 

The TDA2002A is the same electrically as the TDA2002 except it does not include the 
overvoltage (Load dump) protection circuit. 


• THERMAL SHUT DOWN 

• SHORT CIRCUIT PROTECTION 

• OVERVOLTAGE PROTECTION (TDA2002) 

• LOW EXTERNAL COMPONENTS 

• HIGH CURRENT CAPABILITY (3.5 A) 

• MINIMUM SPACE REQUIREMENT 

• WIDE SUPPLY VOLTAGE RANGE (8 V to 18 V) 


ABSOLUTE MAXIMUM RATINGS 



TDA2002 

TDA2002A 

ORDER 

INFORMATION 

Peak Supply Voltage (50 ms) 

40 V 





Supply Voltage 

28 V 

28 V 

TYPE 

2002 H 

PART NO. 
TnA9nn9H 

Operating Supply Voltage 

18 V 

18 V 

2002V 

TDA2002V 

Output Current (Repetitive) 

3.5 A 

3.5 A 

2002AH 

TDA2002AH 

Output Current (Non-Repetitive) 

4.5 A 

4.5 A 

2002AV 

TDA2002AV 

Power Dissipation: atTc = 90°C 

15 W 

15 W 



Storage Temperature 

-40 to 1 50° C 

-40 to 150°C 



Lead Temperature (Soldering 10 s) 

260° C 

260° C 




CONNECTION DIAGRAM 

5-PIN POWER PACKAGE 
(TOP VIEW) 

PACKAGE OUTLINE GO 
PACKAGE CODE H, V 



Planar is a patented Fairchild Process. 


THERMAL DATA 

6 JC Thermal resistance junction to case (max) 


4°C/W 


€>1977 Fairchild Camera instrument Corporation Printed-in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 FAI RCH i LD 
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LINEAR 


Fairchild Semiconductor 


EQUIVALENT CIRCUIT 


© 



O = Pi* 1 Numbers 


FAIRCHILD LINEAR INTEGRATED CIRCUITS • TDA2002 • TDA2002A 
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OUTPUT POWER AS A FUNCTION 
OF LOAD RESISTANCE (RL) 




SUPPLY VOLTAGE -V 

Fig. 2 


INPUT VOLTAGE AS A FUNCTION 
OF VOLTAGE GAIN (Rj_ = 4 fl) 



SUPPLY VOLTAGE - V 

Fig. 3 


INPUT VOLTAGE AS A FUNCTION 
OF VOLTAGE GAIN (Rj_ = 2 SI) 





0 4 8 12 16 20 24 28 32 

LOAD RESISTANCE -fi 


0 100 200 300 400 500 

VOLTAGE GAIN /■Si'l 


200 300 

VOLTAGE GAIN (■ 


TOTAL HARMONIC DISTORTION AS 
A FUNCTION OF OUTPUT POWER 



III Mil I I 



OUTPUT POWER - W 

Fig. 7 


TOTAL HARMONIC DISTORTORTION 
ASA FUNCTION OF FREQUENCY 


! i ; V+ = 14.4V 
■ j t Av = 100 

j D, 
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SUPPLY VOLTAGE REJECTION AS 
A FUNCTION OF VOLTAGE GAIN 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TDA2002 • TDA2002A 


TYPICAL PERFORMANCE CURVES (Cont'd) 


SUPPLY VOLTAGE REJECTION AS 
A FUNCTION OF FREQUENCY 



POWER DISSIPATION AND 
EFFICIENCY AS A FUNCTION 
OF OUTPUT POWER |R L =4 0| 



POWER DISSIPATION AND 
EFFICIENCY AS A FUNCTION 
OF OUTPUT POWER (R L =2fi) 



OUTPUT POWER - W 


OUTPUT POWER - W 


MAXIMUM POWER DISSIPATION 
ASA FUNCTION OF SUPPLY 
VOLTAGE (SINE WAVE OPERATION) 



MAXIMUM ALLOWABLE POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 


SUPPLY VOLTAGE - V 


0 20 40 60 80 100 120 . 140 160 


AMBIENT TEMPERATURE - C 


CAPACITOR (CFB) AS A FUNCTION 
OF GAIN (VARIOUS BANDWIDTHS) 



100 200 300 400 500 600 


III 


OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF FREQUENCY 



OUTPUT POWER AND DRAIN 
CURRENT AS A FUNCTION OF 
'CASE TEMPERATURE (R L = 4 Q) 




OUTPUT POWER AND DRAIN 
CURRENT AS A FUNCTION OF 
CASE TEMPERATURE (R L = 2 Q) 



CASE TEMPERATURE - ‘C 


CASE TEMPERATURE - 'C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TDA2002 • TDA2002A 


DESIGN CONSIDERATIONS 

The board layout of the TDA2002 and TDA2002A is critical to assure good stability. The layout shown in Figure 20 is 
recommended. If a different layout is used, it is important that the ground points of inputs 1 and 2 be well decoupled from 
the ground of the output. Pin lengths should be as short as possible. 

The component values shown on the applications schematics are recommended. However, other values may be used, and Table 
1 is intended to serve as a guide for the designer on the effect of changing component values. 

No electrical insulation is needed between the package tab and the heat sink, if the heat sink is electrically isolated or is at 
ground potential. 


Component 

Recommended 

value 

Purpose 

Larger than 
recommended value 

Smaller than 

recommended value 

Cl 

10 pF 

Input DC 
decoupling 


Noise at switch-on, 
switch-off 

C2 

470 MF 

Ripple 

rejection 


Degradation of 

PSRR 

C3 

0.1 pF 

Supply 

bypassing 


Danger of 
oscillation 

C4 

1000 |UF 

Output coupl- 
ing to load 


Higher low frequen- 
cy cutoff 

C5 

0.1 |UF 

Frequency 

stability 


Danger of oscil la- 
ion at high fre- 
quencies with in- 
ductive loads 

cf b 

1 

2 jt B R 1 

Upper frequen- 
cy cutoff 

Lower bandwidth 

Larger bandwidth 

R1 

CN 

cc 

> 

< 

Closed loop 
gain determi- 
nation 


Increase of drain 

current 

R2 

2.2 ft 

Closed loop 
gain and PSRR 
determination 

Degradation of 

PSRR 


R3 

1 ft 

Frequency 

stability 

Danger of oscilla- 
tion at high fre- 
quencies with in- 
ductive loads 


r FB 

= 20 R2 

Upper frequen- 
cy cutoff 

Poor high frequen- 
cy attenuation 

Danger of oscilla- 
tion 


TABLE 1 



j 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TDA2002 • TDA2002A 


APPLICATIONS INFORMATION: 

Several typical applications of the TDA2002 and TDA2002A are shown in this section, together with printed circuit 
board layouts. 

Figures 19 and 20 show a typical circuit with CFB, RFB shown dashed. CFB and RFB may be used to adjust the bandwidth 
after the gain has been set by the ratio R1/R2. (See Figure 15). 

Figures 23 and 24 show a typical 1 5 watt bridge circuit utilizing two devices. A potentiometer (PI ) is included to balance the 
offset voltages between the two devices. 


P.C. BOARD AND COMPONENT LAYOUT FOR 

TYPICAL APPLICATION CIRCUIT THE CIRCUIT OF FIG. 19 (1:1 SCALE) 


v+ 



(BW) 2 JtRI; RFB = 20 (R2) 


Fig. 19 


Fig. 20 


P.C. BOARD AND COMPONENT LAYOUT FOR 

LOW COST APPLICATION CIRCUIT THE CIRCUIT OF FIG. 21 (1:1 SCALE) 


v+ 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TDA2002 • TDA2002A 


THERMAL SHUTDOWN 

Both the TDA2002 and TDA2002A have been designed with a thermal shutdown feature. Typical curves of output power 
and supply current as a function of case temperature are shown in Figures 17 and 18. The thermal overload circuit reduces 
the drive to the output stage when the junction temperature exceeds the design threshold. The result is a reduced supply 
current and power output consistent with maintaining the junction temperature at the design limit. 

The thermal overload feature offers several important advantages to the circuit designer: 

1. The device can withstand excessive ambient temperatures (below 150° C) and temporary or permanent overloads on the 
output. 

2. The safety margin on the heat sink design may be reduced because the device will not be damaged by excessive junction 
temperature (below 150° C). The only result of this increased junction temperature will be a reduction in output power 
and supply current. 

OVERVOLTAGE (LOAD DUMP) PROTECTION 

The TDA2002 has been designed with a built-in circuit which enables this device to withstand a series of voltage spikes (see 
Figure 25). The load dump feature starts at about 18 V, so the operating voltage must not exceed 18 V. 

This feature is particularly important in automobile applications, and the pulse train shown in Figure 25 is intended to simu- 
late the voltage spikes which often occur on the supply line in automotive applications. 

If the supply voltage peaks exceed 40 V, then an LC network must be inserted between the supply and Pin 5 to assure that the 
pulses at Pin 5 will not exceed the limits shown in Figure 25. A typical LC network is shown in Figure 26. With this network 
a train of pulses up to 1 20 V and 2 ms wide can be applied from the supply line. 



FROM 

SUPPLY 



o 


TO 
PIN 5 


3000 mF 


16 V 


Fig. 25 


Fig. 26 


TEST CIRCUIT 




Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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9643 • 9643A • 9644 • 9644A 

DUAL TTL TO MOS DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The 9643 and 9644 are dual positive logic "AND" and 
"NAND" TTL-to-MOS drivers respectively. The 9643 DC/PC is a functional replace- 
ment of the SN75322 with one important exception: the two external PNP transistors 
are no longer needed for operation. The 9643 DC/PC is also a functional replacement 
for the 75363 with the important exception that the Vcc3 supply is not needed. The 
9644 is a logical inversion of the 9643 and is a functional replacement for the 75361. 
The pin connections normally used for the external PNP transistors are purposely not 
internally connected to the 9643 DC/PC. 

Both devices have separate driver address inputs with common strobe. Both devices ac- 
cept standard TTL and DTL input signals and provide high-current and high-voltage out- 
put levels suitable for driving MOS circuits. The 9643 may be used to drive the chip- 
enable clock of the TMS4030 MOS RAM. The 9644 is suitable for driving both clock 
and address inputs for the TMS4062 and 1 103 RAM. The 9643 and 9644 operate from 
the TTL 5 V supply and the MOS supply. 

The 9643A and 9644A are high voltage versions of the 9643 and 9644. The "A” version 
is capable of withstanding VqC2 voltages up to 18 Vqc max. 

The 9643A and 9644A are available in 8-pin DIPs for increased board efficiency. 



DUAL POSITIVE-LOGIC TTL-TO-MOS DRIVERS 

VERSATILE INTERFACE CIRCUIT FOR USE BETWEEN TTL AND HIGH-CURRENT, 
HIGH-VOLTAGE SYSTEMS 

OPERATES FROM STANDARD BIPOLAR AND MOS SUPPLY VOLTAGES 

HIGH SPEED SWITCHING 

TTL AND DTL COMPATIBLE INPUTS 

SEPARATE DRIVER ADDRESS INPUTS WITH COMMON STROBE 
Vqh AND Vql COMPATIBLE WITH POPULAR MOS RAMs 
DOES NOT REQUIRE EXTERNAL PNP TRANSISTORS OR V C C3 
Vqh MINIMUM IS Vcc2 -0.5 V 


ABSOLUTE MAXIMUM RATINGS: Over operating ambient temperature range 

(unless otherwise noted) 

-0.5 V to 7 V 
-0.5 V to 15 V 
-0.5 Vto 18 V 
5.5 V 
5.5 V 
1000 mW 

-55°C to 125°C 
-65°C to 1 50°C 

ead temperature 

Molded dip (Soldering, 10 s) 260°C 

Hermetic dip (Soldering, 30 s) 300°C 

NOTES: 

1 Voltage values are with respect to network ground terminal unless otherwise noted. 

2. This rating applies between any two inputs of any one of the gates. 


Supply voltage range of Vcci (see Note 1) 
Supply voltage range of Vqq 2 9643/9644 

9643A/9644A 

Input voltage 

Inter-input voltage (see Note 2) 

Continuous total dissipation at (or below) 25°C 
ambient temperature 
Operating free-air temperature range 
Storage temperature range 


® 1977 Fairchild Camera and Instrument Corporation Printed in U S A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 


CONNECTION DIAGRAM 
14-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINES 6A 9A 
PACKAGE CODES D P 



ORDER INFORMATION 
TYPE PART NO. 

9643 9643DC 

9643 9643PC 


CONNECTION DIAGRAM 
8-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINES 9T 6T 
PACKAGE CODES T R 



ORDER INFORMATION 


TYPE 

PART NO. 

9643 

9643RC 

9643 

9643TC 

9643A 

9643ARC 

9643A 

9643 ATC 

9644 

9644RC 

9644 

9644TC 

9644A 

9644ARC 

9644A 

9 644 ATC 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9643 • 9643A • 9644 *9644A 


RECOMMENDED OPERATING CONDITIONS 



MIN 

TYP 

MAX 

UNITS 

Supply Voltage, V^ci 

4.75 

5.0 

5.25 

V 

Supply Voltage, Vqc2 

9643, 9644 

4.75 

12 

15 

v 

9643A, 9644A 

15 

18 


Operating Temperature, Ta 



70 

°c 


ELECTRICAL CHARACTERISTICS: Over recommended ranges of Vqqi, Vqq 2 and operating ambient temperature 

unless otherwise noted. 


SYMBOL 

CHARACTERISTIC 

CONDITIONS 

MIN 

TYP ' 

(Note 1 ) 

MAX 

UNITS 

V IH 

Input HIGH Voltage 


2.0 



V 

V IL 

Input LOW Voltage 




0.8 

V 

I 

O 

> 

Output HIGH Voltage 

Iqh = -400 pA 


mxxxi+m 


V 

_] 

o 

> 

Output LOW Voltage 

Iq L = 10 m A 


0.4 

0.5 

V 

Iq — 1 .0 m A 


0.2 

0.3 

V 

■in 

Input Current at Maximum 
Input Voltage 

V CC 1 = 5.25 V, V C C2 = 114 V 

V|^= 5.25 V 



0.1 

m A 

■|H 

Input HIGH Current 

V|N = 2-4 V 

A Inputs 



40 

/tA 

E Inputs 



80 




A Inputs 

9643 
9643 A 



0.5 



Input LOW Current 

V, n = 0.4 V 

9644 
9644 A 



0.8 

mA 

ML 

E Inputs 

9643 
9643 A 



-1.0 




9644 
9644 A 



-1.6 


'CCI(L) 

Supply Current from Vqqi 

V CC1 =5 - 25 v 

No Load 

9643 
9643 A 


15 

19 

mA 

All Outputs LOW 

Vcc2 = 12-6 V 

9644 
9644 A 


14 

17 

1 CC2 ( L) 

Supply Current from Vqq 2 

V CC2 = 12. 6V 

V CC1 = 
5.25 V 

9643 

9644 


5.5 

9.5 

mA 

All Outputs LOW 

V CC2 = 15-75V 

No Load 

9643 A 
9644 A 


7.0 

11.5 

'CCI(H) 

Supply Current from Vqqi 

V CC1 = 5 5 v 

No Load 

9643 
9643 A 


9.0 

13 

mA 

All Outputs HIGH 

Vcc2 = 13 - 2 V 

9644 
9644 A 


4.0 

6.0 

'CC2(H1 

Supply Current from Vqq 2 

v CC2 = 12 -6V 

V CC1 = 
5.25 V 

9643 

9644 


5.5 

9.5 

mA 

All Outputs HIGH 

V CC2 = 15-75V 

No Load 

9643 A 
9644 A 



NOTE 1 : All typical values are at Vqq-j = 5.0 V, Vqq 2 = 12 V, and = 25°C unless otherwise noted. 


AC CHARACTERISTICS: V CC1 = 5.0 V, Vq C2 = 12 V, T^ = 25°C 


SYMBOL 

CHARACTERISTIC 

CONDITIONS (See Figure 1) 

MIN 

TYP 

MAX 

UNITS 

t DLH 

Delay Time 

9643 

9644 


5.0 

3.0 

9.0 

6.0 

17 

15 

ns 

ns 

t DHL 

Delay Time 

9643 

9644 

5.0 

3.0 

9.0 

6.0 

17 

15 

ns 

ns 

*TLH 

Rise Time 

R SERIES = 0 


6.0 

11 

17 

ns 

t THL 

Fail Time 

6.0 

11 

17 

ns 

l TLH 

Rise Time 

r series = ion 

9.0 

14 

20 

ns 

t THL 

Fall Time 

9.0 

14 

20 

ns 

! plh a- 

*PLH* 

! phl a- 

tp HLg 

Skew between outputs 

A and B 



0.5 


ns 
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Fairchild Semiconductor 


FAIRCHILD LINEAR INTEGRATED CIRCUITS • 9643 • 9643A • 9644 «9644A 



AC TEST CIRCUIT AND VOLTAGE WAVEFORMS 


Vcci = 5 V VCC2 = 12V 



VCC1=5V VCC2 = 12 V 



AC TEST NOTES: 

1 . The pulse generator has the following characteristics: 

PRR = 1 MHz, Z 0 UT - 50 O 

2. C(_ includes probe and jig capacitance. 




Vol 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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Harris Semiconductor 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


FEATURES 

• LOW BROADBAND NOISE 

\pM R.M.S. 

• LOW NOISE VOLTAGE 

7nV/(/Hz 

• LOW OFFSET VOLTAGE 

2m V 

• WIDE BANDWIDTH 

7MHz 

• POWER BANDWIDTH 

20kHz 

• SUPPLY RANGE 

+5V TO +20V 

• INTERNALLY COMPENSATED 


APPLICATIONS 

• HIGH Q, WIDEBAND FILTERS 


• AUDIO AMPLIFIERS 


• SIGNAL GENERATORS 


PINOUT 


J-YSVC 


HA-909/911 

Wideband, Low Noise, 
Operational Amplifiers 


DESCRIPTION 


HA-909 and HA-911 are monolithic ampliifers delivering very 
low noise and excellent bandwidth specifications without the 
need for external compensation. Additional features of these 
dielectrically isolated devices include low offset voltage, offset 
trim capability (14-pin flat package only), and high output 
current drive capabitlity. 

With 7MHz bandwidth and internal compensation these ampli- 
fiers are extremely useful in many active filter designs. In audio 
circuitry requiring quiet operation these devices offer 1 / u V 
typical broadband noise (10Hz to 1kHz) and 20kHz power 
bandwidth. 2mV typical offset voltage, offset trim capability, 
and 20mA output current drive capability (±10.0V swing) 
make these amplifiers useful in signal conditioning circuits. 

HA-909 and HA-911 are available in metal can (TO-99) and 
14-pin flat packages. HA-909 is specified over the -55°C to 
+125°C range. HA-911 is specified from 0°C to +75°C. 


SCHEMATIC 











SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V - Terminals 

50.0V 

Differential Input Voltage 

±7.0V 

Peak Output Current 

±50mA 

Internal Power Dissipation (Note 10) 

300mW 

Operating Temperature Range - HA-909 

-55°C< Ta< +125°C 

HA-911 

0°C < T A < +75°C 

Storage Temperature Range 

-65°C<Ta <+150°C 


ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS: Vg U pp|y = ±15.0V unless otherwise specified. 




1 

HA-909 j 

1 

HA-911 1 




j -55°C to +125°C 

0°C to +75°C j 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage 

+25°C 


2.0 

5.0 


2.0 

6.0 

mV 


Full 



6.0 



7.5 

mV 

Equivalent Input Noise (Note 9! 

+25°C 


1.0 

5.0 


1.0 


/JV 

Input Noise Voltage 

+25°C 


7 



7 


nV/VHl 

* Bias Current 

+25°C 


87 

300 


200 

500 

nA 


Full 



750 


300 

750 

nA 

* Offset Current 

+25°C 


25 

150 


100 

300 

nA 


Full 


50 

300 


150 

450 

nA 

Offset Current Average Drift 

Full 


1.0 



1.0 


nA/0C 

Input Resistance 

+25°C 

200 

600 


100 

250 


Kf2 


Full 

100 

300 





KJ2 

Common Mode Range 

Full 

+12.0 



+ 12.0 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain 

+25°C 

25K 

45K 


20K 

45K 


v/v 

(Notes 1, 4) 

Full 

25K 

45K 


15K 

45K 


v/v 

Full Power BW 

+25°C 


20 



20 


KHz 

* Common Mode Rejection Ratio 

Full 

80 

96 


74 

90 


dB 

(Note 2) 









Unity Gain Bandwidth (Note 3) 

+25°C 


7 



7 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 1) 

Full 

+ 12.0 



+ 11.0 



V 

* Output Current (Note 4) 

+25°C 

+20 



+ 15 



mA 

Output Resistance 

+25°C 


150 



500 


Ohms 

TRANSIENT RESPONSE 









Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


40 

75 


40 

75 

ns 

Overshoot (Notes 1. 5. 6 & 8) 

+25°C 


15 

40 


15 

40 

% 

* Slew Rate (Notes 1, 5 & 8) 

+25°C 

+3.5 

+5.0 



+5.0 


V/jUs 



-1.2 

-2.0 



-2.0 



POWER SUPPLY 
CHARACTERISTICS 
* Supply Current 

+25°C 


1.8 

2.5 


1.8 

2.5 

mA 

* Power Supply Rejection Ratio 

Full i 

80 

92 


74 

90 


dB 

(Note 7) 

1 

1 





1 



NOTES: 1. 

R l = 2Kfi 

■t. 

< 

o 

II 

1+ 

o 

o 

< 

8. See Transient Response test 

2. 

V CM = ±5.0V 

5. Cl = lOOpF 

circuits and waveforms - page 3. 

3. 

Vq < 90mV 

6. Vq = ±200mV 

9. 10- lOOOHz, R S = 1 0K 

*100% Tested 

For DASH 8 

7. V Sup = +9.0V to +15.0V 

10. Derate by 6.6mW/°C 
above 105°C 
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PH A DAUTPPfi PI PPTQIPA I PUA DA PTPDICTIPC 

wwnimii l itbv bbi.w(fi>vr>ii wnnxnvf liiiwiivw 


OUTPUT VOLTAGE SWING VS. 
SUPPLY VOLTAGE 


I I r l = 2K0 | | 

- 55°C < T a < + 125°C 


OPEN LOOP VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 

R t >2Kjj I 
- 55°C < T A < + 125”C 


POWER DISSIPATION VS. 
SUPPLY VOLTAGE 



SUPPLY VOLTAGE — - VOLTS 

COMMON MODE INPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


55 C < T a < + 1 25 C 



10 15 

SUPPLY VOLTAGE — rt- VOLTS 


SUPPLY VOLTAGE — ■ VOLTS 


10 15 

SUPPLY VOLTAGE — VOLTS 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE VS. AMBIENT TEMPERATURE 


INPUT OFFSET CURRENT VS. AMBIENT TEMPERATURE 



L i 

— 


i 


OVERSHOOT 

! 1 


("I 

r-\ 

90%/ 



i 


L_i n. 






ini 






nil 






io%|— J f 

USE TIME 

1 




i 



0 + 25 + 50 + 75 +100 +125 

AMBIENT TEMPERATURE — °C 

5 

10 15 20 

SUPPLY VOLTAGE — * VOLTS 

0 50 100 150 200 250 ■ 

TIME - ns 


' 
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TYPICAL PERFORMANCE CURVESfcontinued ) 


FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 



OUTPUT VOLTAGE SWING 
VS. FREQUENCY 



OPEN LOOP FREQUENCY RESPONSE 



FREQUENCY Hz 


DEFINITIONS 


INPUT OFFSET VOLTAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the output voltage 
to zero. 

INPUT OFFSET CURRENT - The difference in 
the currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT - The average of the 
currents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE — The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. , 

OUTPUT VOLTAGE SWING - The peak symmet- 
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE - The ratio of the change in 
input voltage to the change in input current. 


OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output current. 
POSITIVE OUTPUT VOLTAGE SWING - The 
peak positive output voltage swing, referred to 
ground, that can be obtained without clipping. 

NEGATIVE OUTPUT VOLTAGE SWING - The 

peak negative output voltage swing, referred to 
ground, that can be obtained without clipping. 

VOLTAGE GAIN — The ratio of the change in out- 
put voltage to the change in input voltage produc- 
ing it. 

BANDWIDTH — The frequency at which the voltage 
gain is 3dB below its low frequency value. 

UNITY GAIN BANDWIDTH - The frequency at 
which the voltage gain of the amplifier is unity. 

POWER SUPPLY REJECTION RATIO - The ratio 
of the change in input offset voltage to the change 
in power supply voltage producing it. 

TRANSIENT RESPONSE — The closed loop step 
function response of the amplifier under small signal 
conditions. 

PHASE MARGIN - (180° - ( 0 t -0 2 )) where <f>-\ 
is the phase shift at the frequency where the absolute 
magnitude of gain is unity <f> 2 is the phase shift at a 
frequency much lower than the open loop band- 
width. 


oc 

< 

111 
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nm 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2050/2055/2050A/2055A 

High Slew Rate F.E.T. Input 

Operational Amplifiers 


1C 

< 

111 

* l |j[ 


FEATURES 

• HIGH SLEW RATE 

1 20V//xs 

• FAST SETTLING 

400ns 

• WIDE POWER BANDWIDTH 

2MHz 

• HIGH GAIN BANDWIDTH 

20MHz 

• HIGH INPUT IMPEDANCE 

1012 OHMS 

• LOW BIAS CURRENT 

IpA 

• TRUE OP AMP - CAN BE OPERATED 
OR NON-INVERTING 

INVERTING 

APPLICATIONS 

• DATA ACQUISITION 


• SIGNAL CONDITIONING 


• R F. AND VIDEO AMPLIFICATION 


PINOUT 


DESCRIPTION 


The HA-2050/2055 is an operational amplifier combining 
the advantages of very high slew rate and wide bandwidth 
with ultra-low input current and high input resistance. 
These devices are ideal for use in sample-and-hold circuits, 
A/D, D/A and sampled data systems; and for use in wide 
band R.F. or video systems where wide bandwidth at high 
output levels is required. The device may be operated in- 
verting or noninverting; and external compensation is re- 
quired only when operated at closed loop gains less than 
three. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2050 is guaranteed for operation from -55°C 
to +125°C and the HA-2055 is guaranteed from 0°C to 
+75°C. 


FUNCTIONAL DIAGRAM 


OFFSET 

ADJUST 



r ~ 

1 

1 

1 

1 

1 

1 

I L 

1 

1 

j | 













ABSOLUTE MAXIMUM RATINGS 





Voltage Between V+ and V- Terminals 

35.0V 

Internal Power Dissipation (Note 10) 

300mW 


Differential Input Voltage 

±15.0V 

Operating Temp. Range 

-55°C<T a <+125°C 

(HA-2050) 

Output Current 

50mA 

Storage Temp. Range 

0°C <T a <+75°C 
-65°C<T a <+150°C 

(HA-2055) 


ELECTRICAL CHARACTERISTICS 

Test Conditions: Vgyppiy = ±15.0V unless otherwise specified. 


HA-2050/HA-2050A 
-55°C to +125°C 
LIMITS 


HA-2055/HA-21L5A 
0°C to +75°C 
LIMITS 


PARAMETER 

INPUT CHARACTERISTICS 
* Offset Voltage (Note 1) 

HA 2050 /HA-2055 

HA-2050A / HA-2055A 


Bias Current 
*(12500 

Offset Current 
*(12500 

Input Resistance 

Input Capacitance 

Common Mode Range 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 2,5) 

* Common Mode Rejection Ratio (Note 3) 
Gain Bandwidth Product (Note 4) 

OUTPUT CHARACTERISTICS 

* Output Voltage Swing (Note 2) 

* Output Current 

Full Power Bandwidth (Note 5) 

TRANSIENT RESPONSE 
(NOTES 2, 8, 9) 

Rise Time (Note 6) 

Overshoot (Note 6) 

Slew Rate (Note 5) 

Settling Time 

POWER SUPPLY CHARACTERISTICS 

* Supply Current 

* Power Supply Rejection Ratio (Note 7) 


TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

+25°C 


15 

25 


30 

Full 



30 



+25°C 


7 

14 


7 

Full. 



17 



+25°C 


1 

20 


1 

Full 


0.5 

10 


0.02 

+25°C 


0.5 

20 


0.5 

Full 


0.1 

5 


.005 

+25°C 


10 12 



10 12 

+25°C 


5 



5 

Full 

±10.0 



±10.0 


+25°C 

7.5K 

15K 


7.5K 

15K 

Full 

5K 



5K 


Full 

74 

90 


70 

90 

+25°C 


20 



20 

Full 

±10 

±12 


±10 

±12 

+25°C 

±10 

±20 


±10 

±20 

+25°C 


2,000 



2,000 

+25°C 


;50 | 



50 

+25°C 


25 



25 

+25°C 


120 



120 

+25°C 


0.4 



0.4 

+25°C 


6.0 

8.0 


6.0 

Full 

74 

90 


70 

90 


NOTES: 1. Adjustable to zero with 1 0OKfl pot between pins 
1 and 5; wiper to V+. 

2. R L = 2K 

3. V CM = ±5.0V 

4. A V > 10 

5. V 0 = ±10V 

* 1 00% Tested for DASH 8 


6. V 0 = ±200mV 

7. 4V = +5.0V 

8. C[_ = 50 pF 

9. A v = +3, See transient response test circuit 
and wave forms, page 4. 

10. Derate by 6.6mW/°C 
above 105°C 
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acocno»MA nine nun urn 
r cnruntviMiw uc uunvco 


V+ = 15 VDC, V- = 15 VDC, T A = 25°C UNLESS OTHERWISE STATED. 


INPUT BIAS AND OFFSET CURRENT 
VS. TEMPERATURE 


EQUIVALENT INPUT NOISE 
VS. BANDWIDTH 


*25 *50 *75 *100 *125 


Temperature (°C) 


NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 


Upper 3dB Frequency 
Lower 3dB Frequency - 10 Hz 


OPEN-LOOP FREQUENCY AND PHASE RESPONSE 


■lltllllfiSS!!lllllllllljlHlllltll 11111111 IIIIIIIIIMIM 
95!!!!!!!95!!!!!!!^IIIIIIIIIIIIIIIIilllllillHIHIIimill!li 

■■■■■■■■IBS' Bllinilll 

pilllllllUlllltlllHIIIIilt lllllll 
<B«lliWliliig||lillB»HH ■mill 


-50 -25 0 +25 +50 +?5 +100 +125 


Temperature (°C) 


NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE AT +25°C 


Frequency (Hz) 


OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH CONTROL 
PIN TO GROUND 


■lllllllilllllllllBSiiiifi2::!>i!!gS:::!t!!!9Kii;!!!!9lll| 

■ll!ill!!lllllllillllllilliniillll!fik:!i!!!!SS:!:!!!!Plii! 




Supply Voltage 


OPEN LOOP VOLTAGE GAIN 
VS. TEMPERATURE 


Frequency (Hz) 


OUTPUT VOLTAGE SWING 
VS. FREQUENCY AT +25°C 


g ffil fll Hgggg ! 

■liiiiiiiB 




lllll 



■■■■Hill 

■■■■iiiiiH 

IIIIIIIIHIIIIIIi 


■■■■mi 

IHBM11II 

■■min 


Temperature (°C) 


Frequency (Hz) 
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PERFORMANCE CURVES (continued) 


POWER SUPPLY CURRENT 
VS. TEMPERATURE 



Temperature (°C) 



R L = 2K Ohms, C L = 50pF 
Upper Trace: Input; 33mV/Div. 
Lower Trace: Output; lOOmV/Div. 
Horizontal = 1 0Ons/Div. 

T a = +25°C, V s = ±15V 


SLEW RATE AND 
SETTLING TIME 


TRANSIENT 

RESPONSE 


SLEWING WAVEFORM 



Horizontal Scale: 100ns/0iv. 

Upper Trace: Input; 1.67V/Div. 

Lower Trace: Output; 5.0V/Div. 

Gain = +3, R|_ = 2KOhms, Cj_ = 50pF 


SLEW RATE AND 
TRANSIENT RESPONSE 


SUGGESTED 
OFFSET ZERO 
ADJUST HOOK-UP 




+200mV 

INPUT 

OV 


OVERSHOOT 



— I I— — rise time 

* ' NOTE Measured on both positive and 

negative transitions. 


TYPICAL APPLICATIONS 




COMPENSATION CIRCUIT FOR UNITY GAIN 

Slew Rate ~ 40V //is 
Bandwidth « 8 MHz 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2060/2065/ 
2060A/2065A 

Wide Band F.E. T. Input Operational Amplifier 


1 FEATURES \ 

% 

B*. 

• GAIN BANDWIDTH PRODUCT 

100MHz 

• HIGH INPUT IMPEDANCE 

1012 OHMS 

• LOW BIAS CURRENT 

IpA 

• HIGH SLEW RATE 

35V//is 

• WIDE POWER BANDWIDTH 

600kHz 

1 • TRUE OP AMP - CAN BE OPERATED INVERTING 

| OR NON-INVERTING 


| APPLICATIONS 

• SIGNAL CONDITIONING 


• ACTIVE FILTERS 


• SIGNAL GENERATORS 




I PINOUT 


DESCRIPTION 



The HA-2060/2065 is an operational amplifier combining 
the advantages of very wide bandwidth and high slew rate 
with ultra-low input current and high input resistance. These 
devices are ideal for use in sample-and-hold circuits, active 
filters, wide band amplifiers, high gain amplifiers with sup- 
erior bandwidth, and wherever very low closed loop gain 
and phase shift errors are required. The device may be oper- 
ated inverting or noninverting; and external compensation 
is required only when operating at closed loop gains less than 
five. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2060 is guaranteed for operation from -55°C to 
+125°C and the HA-2065 is guaranteed from 0°C to +75°C. 


FUNCTIONAL DIAGRAM 


TO-99 


Top View 

BANDWIDTH 

CONTROL 


Package Code 2A 


OFFSET 

ADJUST 



Case Connected to V+ 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 35.0V 

Internal Power Dissipation (Note 10) 

300mW 


Differential input Voltage ±12V 

Operating Temp. Range 

-55°C < T a <W2S°C 

(HA-2060) 

Output Current / Full Short Circuit Protection 


0°C < T a < +75°C 

(HA-2065) 


Storage Temp. Range 

-65°C <T a <+150°C 



ELECTRICAL CHARACTERISTICS 


Test Conditions: V$upply = ±15.0V unless otherwise specified. 


PARAMETER 

TEMP. 

HA-2060/HA-2060A 
-55°C to +125°C 

HA-2065/HA-2065A 
0°C to +75°C 

■i 

UNITS 

LIMITS 

LIMITS 

MIN. TYP. MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 







* Offset Voltage (Note 1) 







HA-2060 /HA-2065 

+25°C 

15 25 


15 

60 

mV 


Full 

30 



65 

mV 

HA-2060A / HA-2065A 

+25°C 

7 12 


7 

12 

mV 


Full 

15 



15 

mV 

Bias Current 

+25°C 

1 20 


1 

20 

* pA 

*(12500 

Full 

0.5 10 


0.02 

1 

nA 

Offset Current 

+25°C 

0.5 20 


0.5 

20 

pA 

* (125°C) 

Full 

0.1 5 


.005 

.5 

• 

nA 

Input Resistance 

+25°C 

10 12 


10 12 


Q 

Input Capacitance 

+25°C 

5 


5 


P* 

Common Mode Range 

Full 

±10.0 

±10.0 



V 

TRANSFER CHARACTERISTICS 







* Large Signal Voltage Gain (Note 2 5) 

+25°C 

80K 150K 

80K 

150K 


v/v 


Full 

60K 

70K 



v/v 

* Common Mode Rejection Ratio (Note 3) 

Full 

74 90 

70 

90 


dB 

Gain Bandwidth Product (Note 4) 

+25°C 

100 


100 

• 

MHz 

OUTPUT CHARACTERISTICS 







* Output Voltage Swing (Note 2) 

Full 

±10 ±12 

±10 

±12 


V 

* Output Current 

+25°C 

±10 ±18 

±10 

±18 


mA 

Full Power Bandwidth (Note 5) 

+25°C 

600 


600 


kHz 

TRANSIENT RESPONSE 







(NOTES 2. 8. 9) 







Rise Time (Note 6) 

+25°C 

50 


50 


ns 

Overshoot (Note 6) 

+25°C 

25 


25 

l 

| % 

Slew Rate (Note 5) 

+25°C 

35 


35 


V/ps 

POWER SUPPLY CHARACTERISTICS 







* Supply Current 

+25°C 

4.0 6.0 


4.0 

6.0 

mA 

* Power Supply Rejection Ratio (Note 7) 

Full 

74 90 

70 

90 


dB 


NOTES: 1. Adjustable to zero with 100K Q, pot between pins 
1 and 5; wiper to V+. 

2. R L = 2K 
3- V CM =±5.0V 

4. A v >10 

5. V 0 = ±10V 

*100% Tested for DASH 8 


6. Vq = +200mV 

7. A V = +5.0V 

8. C L =50pF 

9. Ay = +5, See transient response test circuits and 
waveforms, page 4. 

10. Derate by 6.6mW/°C 
above 105°C 
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PERFORMANCE CURVES (continued) 


POWER SUPPLY CURRENT 
VS. TEMPERATURE 



-50 -25 0 +25 +50 +75 +100 +125 


Temperature (°C) 


SLEW RATE AND TRANSIENT 

SETTLING TIME RESPONSE 



TYPICAL APPLICATIONS 


TRANSIENT RESPONSE; A v = +5 



Rl = 2K Ohms, Cl = 50pF 
Upper Trace: Input; 20mV/Div. 
Lower Trace: Output; lOOmV/Div. 
Horizontal = lOOns/Div. 

T a = +25°C, V s = ±15V 


SLEW RATE AND SUGGESTED 

TRANSIENT RESPONSE OFFSET ZERO 

ADJUST HOOK-UP 
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HA-2400/2404/2405 

PRAM ™ Four Channel 


Programmable Amplifier 



FEATURES 

• PROGRAMMABILITY 


• HIGH SLEW RATE 

30V//L£S 

• WIDE GAIN BANDWIDTH 

40MHz 

• HIGH GAIN 

150,000 

• LOW OFFSET CURRENT 

5nA 

• HIGH INPUT IMPEDANCE 

30MH 

• SINGLE CAPACITOR COMPENSATION 


• DTL/TTL COMPATIBLE INPUTS 


APPLICATIONS 

• THOUSANDS OF NEW APPLICATIONS; 

PROGRAM 

- SIGNAL SELECTION/MULTIPLEXING 


- OP AMP GAIN 


- OSCILLATOR FREQUENCY 


- FILTER CHARACTERISTICS 


- ADD-SUBTRACT FUNCTIONS 


- INTEGRATOR CHARACTERISTICS 


- COMPARATOR LEVELS 


PINOUT 


(TOP VIEW) 


Package Code 4B 



ik'uiH lAtjLt 


°t 

D 0 

EN 

SELECTED 

CHANNEL 

L 

l 

M 

" 

t 

l 

H 

H 

2 

H 

L 

H 

3 

H 

H 

H 

4 

X 

X 

L 

NONE 


DESCRIPTION 


HA-2400/2404/2405 comprise a series of four-channel 
programmable amplifiers providing a level of versatility unsur- 
passed by any other monolithic operational amplifier. Versa- 
tility is achieved by employing four input amplifier channels, 
any one (or none) of which may be electronically selected and 
connected to a single output stage through OTL/TTL compatible 
address inputs. The device formed by the output and the 
selected pair of inputs is an op amp which delivers excellent 
slew rate, gain bandwidth and power bandwidth performance. 
Other advantageous features for these dielectrically isolated 
amplifiers include high voltage gain and input impedance cou- 
pled with low input offset voltage and offset current. External 
compensation is not required on this device at closed loop 
gains greater than 10. 

Each channel of the HA-2400/2404/2405 can be con- 
trolled and operated with suitable feedback networks in any of 
the standard op amp configurations. This specialization makes 
these amplifiers excellent components for multiplexing, signal 
selection, and mathematical function designs. With 30V/ ju s 
slew rate, 40MHz gain bandwidth, and 30M ohms input imped- 
ance these devices are ideal building blocks for signal generators, 
active filters, and data acquisition designs. Programmability 
coupled with 2mV typical offset voltage and 5nA offset current 
makes these amplifiers outstanding components for signal 
conditioning circuits. 

HA-2400/2404/2405 are available in a 16 pin dual-in-line 
package. HA-2400 is specified from -55°C to +125°C. HA- 

2404 is specified over the -25°C to +85°C range, while HA- 

2405 operates from 0°C to +75°C. 


SCHEMATIC 


Condensed circuit diagram for a programmable amplifier 
(PRAM HA-2400) 





Diagram includes: ONE INPUT STAGE, DECODE CONTROL, 
BIAS NETWORK AND OUTPUT STAGE 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 45.0V 


Differential Input Voltage 
Digital input Voltage 
Output Current 


- ^Supply 
-0.76V to + 10.0V 
Short Circuit Protected 


Internal Power Dissipation 
(Note 13) 

Operating Temperature Range 


300mW 

-55°C < T A < +125°C (HA-2400) 
-25°C < T A < +85°C (HA-2404) 
0°C<T A <+75°C (HA- 2405) 
-65 o C<T A <+150°C 


ELECTRICAL CHARACTERISTICS 


Digital inputs: V||_ = +0.5V, V|h =+2.4V 

Limits apply to each of the 
four channels, when addressed. 


PARAMETER 

TEMP. 

INPUT CHARACTERISTICS 


* Offset Voltage 

+25°C 

Full 

* Bias Current (Note 12) 

+25°C 

Full 

* Offset Current (Note 12) 

+25°C 

Full 

Input Resistance (Note 12) 

+25°C 

Common Mode Range 

Full 

TRANSFER CHARACTERISTICS 

+25°C 

Full 

* Large Signal Voltage Gain (Note 1,5) 

* Common Mode Rejection Ratio (Note 2) 

Full 

Gain Bandwidth (Note 3) 

(Note 4) 

+25°C 

+25°C 

OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 1) 

Full 

Output Current 

+25°C 

Full Power Bandwidth (Notes 3, 5) 

(Notes 4,5) 

+25°C 

+25°C 

TRANSIENT RESPONSE 


Rise Time (Notes 4,6) 

+25°C 

Overshoot (Notes 4,6) 

+25°C 

Slew Rate (Notes 3,7) 

(Notes 4,7) 

+25°C 

+25°C 

Settling Time (Notes 4, 7, 8) 

+25°C 

CHANNEL SELECT CHARACTERISTICS 


Digital Input Current (V||\j = OV) 

Full 

Digital Input Current (V||\| = +5.0V) 

Full 

Output Delay (Note 9) 

+25°C 

Crosstalk (Note 10) 

+25°C 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

+25°C 

* Power Supply Rejection Ratio (Note 11) 

Full 


Storage Temperature Range -65°C < T A < +150°C 


Test Conditions: Vs U pp|y = ±15.0V unless otherwise specified. 


HA-2400/HA-2404 

LIMITS 

N. I TYP I MA 


NOTES: 1. R|_ = 2Kfi 

2. V CM = +5 V.D.C. 

3. Ay = +10, Cqqivip = O, R|_ = 2Kfi, C|_ = 50pF 

4. Ay = +1, CcOMP = 15pF, R|_ = 2Kfi, C[_ = 50pF 

5. Vqut = 20V peak-to-peak 

6. Vqut = 400 mV peak-to-peak 

7. Vquj = 10.0V peak-to-peak 

*100% Tested For DASH 8 


HA-2405 
LIMITS 
! TYP. I 



8. To 0.1% of final value 

9. To 10% of final value; output then slews at normal 
rate to final value. 

10. Unselected input to output; V | [sj = +10 V.D.C. 

11. V SUPP = +10V.D.C. to +20V.D.C. 

12. Unselected channels have approximately the same 
input parameters. 

13. Derate by 4. 3mW/°C above 105°C 


©1C MASTER 1978 


669 










































Harris Semiconductor 


| CHARACTERISTIC CURVES 
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CHARACTERISTIC CURVES (continued) 


OUTPUT VOLTAGE SWING VS. FREQUENCY 



H I I . i i i i 11 L-L- LL LLUi ; _mn u 

10K 100K 1M 10M 


Frequency (Hz) 



EQUIVALENT INPUT NOISE VS. BANDWIDTH 



Broadband Noise Characteristics 


TRANSIENT RESPONSE 


SLEW RATE AND SETTLING 


SLEW RATE AND TRANSIENT RESPONSE 


±200mV 

INPUT 





TYPICAL APPLICATIONS 


AMPLIFIER, NON-INVERTING PROGRAMMABLE GAIN SAMPLE AND HOLD 



FOR MORE EXAMPLES, SEE HARRIS APPLICATION NOTE 514 
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Harris Semiconductor 


•Ml HARRIS 

S j mm S SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 

HA-2500/02/05 

Precision High Slew Rate 

. 

Operational Amplifiers 


FEATURES 

• HIGH SLEW RATE 

30V/JUS 

• FAST SETTLING 

330ns 

• WIDE POWER BANDWIDTH 

500kHz 

• HIGH GAIN BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

100MT2 

• LOW OFFSET CURRENT 

10nA 

• INTERNALLY COMPENSATED 


APPLICATIONS 

• DATA ACQUISTION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 



DESCRIPTION 


HA-2500/2502/2505 comprise a series of monolithic opera- 
tional amplifiers whose designs are optimized to deliver excellent 
slew rate, bandwidth, and settling time specifications; The 
outstanding dynamic features of this internally compensated 
device are complemented with low offset voltage and offset 
current. 

These dielectrically isolated amplifiers are ideally suited for 
applications such as data acquisition, R.F., video, and pulse 
conditioning circuits. Slew rate of ±25V/jUs and 330ns (0.1%) 
settling time make these devices excellent components in fast, 
accurate data acquisition and pulse amplification designs. 12 
MHz bandwidth and 500kHz power bandwidth make these 
devices well suited to R.F. and video applications. With 2mV 
typical offset voltage plus offset trim capability and 10nA 
offset current, HA-2500/2502/2505 are particularly useful 
components in signal conditioning designs. 

The gain and offset voltage figures of the HA-2500 series are 
optimized by internal component value changes while the 
similar design of the HA-2510 series is maximized for slew rate. 

HA-2500/2502/2505 are available in metal can (TO-99) pack- 
ages. HA-2500 and HA-2502 are specified over the -55°C to 
+ 125°C range. HA-2505 is specified from 0°C to + 750 C. 


SCHEMATIC 



■png 

















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Voltage Between V + and V" Terminals 

40.0V 

Operating Temperature Range - HA-2500/HA-2502 

-55°C <Ta<+125°C 

Differential Input Voltage 

±15.0V 

HA-2505 

0°C<T a <+75°C 

Peak Output Current 

50mA 

Storage Temperature Range 

-65°C<Ta<+150°C 

Internal Power Dissipation 

300mW 




ELECTRICAL CHARACTERISTICS 


V+ = +15V D.C., V- = -15V D.C. 




HA-2500 
-55°C to +125°C 

HA-2502 
-55°C to +125°C 

HA-2505 ¥" 

0°C to +75°C 




LIMITS 

LIMITS 

LIMITS 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT 

CHARACTERISTICS 
* Offset Voltage 

+25°C 

Full. 


2 

5 

8 


4 

8 

10 


4 

8 

10 

mV 

mV 

Offset Voltage Average Drift 

Full 


20 



20 



20 


jtfV/°C 

* Bias Current 

+25°C 

Full 


100 

200 

400 


125 



125 

250 

500 

nA 

nA 

* Offset Current 

+25°C 

Full 


10 

25 

50 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

+25°C 

25 

50 


20 

50 


20 

50 


m£ 

Common Mode Range 

Full 

±10.0 



±10.0 



±10.0 



V 

TRANSFER 
CHARACTERISTICS 
* Large Signal Voltage Gain 
(Note 1,4) 

+25°C 

Full 

20K 

15K 

30K 



25K 


1 

25K 


V/V 

V/V 

* Common Mode Rejection 
Ratio (Note 2) 

Full 

80 

90 


74 

90 


74 

90 


dB 

Gain Bandwidth Product 
(Note 3) 

+25°C 


12 



12 

' 


12 


MHz 

OUTPUT 

CHARACTERISTICS 

Output Voltage Swing 
(Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 


±10.0 

±12.0 


V 

* Output Current (Note 4) 

+25°C 

±10 

±20 


±10 

±20 


±10 

±20 


mA 

Full Power Bandwidth 
(Note 4) 

+25°C 

350 

500 


300 

500 


300 

500 


kHz 

TRANSIENT RESPONSE 
Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 7 & 8) 

+25°C 


25 

40 


25 

50 


25 

50 

% 

* Slew Rate (Notes 1 ,4„5 & 8) 

+25°C 

±25 

±30 


±20 

±30 


±20 

±30 


Vlfl s 

Settling Time to 0.1% 

(Notes 1,4,5 & 8) 

+25°C 


0.33 



0.33 



0.33 


fU 

POWER SUPPLY 
CHARACTERISTICS 
* Supply Current 

+25°C 


4 

6 


4 

6 


4 

6 

mA 

* Power Supply Rejection 

Ratio (Note 9) 

Full 

80 

90 


74 

90 


74 

90 

4 

dB 


I 


1. R L = 2K 

7. Vo = +600mV 

2. V CM = ±5.0V 

8. See transient response test 

3. A v >10 

circuits and waveforms page four. 

4. V Q = t lO.OV 

9. ^ V = 1 5.0V 

5. Cl = 50pF 

6. V o = i:400mV 


cc 

< 



■100% Tested For DASH 8 
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Harris Semiconductor 


PERFORMANCE CURVES 



Phase Angle 








PERFORMANCE CURVES ( continued ) 


POWER SUPPLY CURRENT 
vs TEMPERATURE 



SLEW RATE AND TRANSIENT RESPONSE 

SETTLING TIME 



INPUT 


OVERSHOOT 



DEFINITIONS 


INPUT OFFSET VOLTAGE - That voltage which must 
be applied between the input terminals through two 
equal resistances to force the output voltage to zero. 


VOLTAGE FOLLOWER PULSE RESPONSE 



R l = 2Kfi ,C L = 50pF 
Upper Trace: Input 
Lower Trace: Output 


SLEW RATE AND 
TRANSIENT RESPONSE 


Vertical = 5V/Div. 
Horizontal = 200ns/Div. 
T a = +25°C,V S =+ 15.0V 


SUGGESTED 
OFFSET ZERO 
ADJUST HOOK-UP 


IN O 



O OUT 
50pF 



TRANSIENT RESPONSE - The closed loop step 
function response of the amplifier under small signal 
conditions. 


INPUT OFFSET CURRENT - The difference in the 
currents into the two input terminals when the output 
is at zero voltage. 

INPUT BIAS CURRENT — The average of the currents 
flowing into the input terminals when the output is 
at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE — The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 


GAIN BANDWIDTH PRODUCT - The product of the 
gain and the bandwidth at a given gain. 

SLEW RATE (Rating Limiting) — The rate at which the 
output will move between full scale stops, measured in 
terms of volts per unit time. This limit to an ideal 
step function response is due to the non-linear behavior 
in an amplifier due to its limited ability to produce 
large, rapid changes in output voltage (slewing) . . . 
restricting it to rates of change of voltage lower than 
might be predicted by observing the small signal fre- 
quency response. 

SETTLING TIME — Time required for output waveform 
to remain within 0.1 percent of final value. 
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Harris Semiconductor 


•Mi HARRIS 

1 ■■ 1 SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 

HA-2510/2512/2515 

High Slew Rate 


Operational Amplifiers 


a 

< 

u 

mm 


FEATURES 

• HIGH SLEW RATE 

60V//us 

• FAST SETTLING 

250ns 

• WIDE POWER BANDWIDTH 

1,000kHz 

• HIGH GAIN BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

100M<T 

• LOW OFFSET CURRENT 

10nA 

• INTERNALLY COMPENSATED 


APPLICATIONS 

• DATA ACQUISITION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 


DESCRIPTION 


The H A-25 1 0/25 1 2/251 5 are a series of high performance 
operational amplifiers which set the standards for maximum 
slew rate, highest accuracy and widest bandwidth for internally 
compensated monolithic devices. In addition to excellent 
dynamic characteristics, these dielectrically isolated amplifiers 
also offer low offset current and high input impedance. 

The ±60V/ /us slew rate and 250ns (0.1%) settling time of these 
amplifiers is ideally suited for high speed D/A, A/D, and pulse 
amplification designs. HA-2510/2512/2515's superior 12MHz 
gain bandwidth and 1000kHz power bandwidth is extremely 
useful in R.F. and video applications. For accurate signal condi- 
tioning these amplifiers also provide 10nA offset current, coup- 
led with lOOMft input impedance, and offset trim capability. 

The HA-2510/2512 are available in metal can (TO-99) and 
14-pin flat packages. HA-2510 and HA-2512 are specified from 
-55°C to +125°C. HA-2515 is specified over the 0°C to +75°C 
range, and is available in the TO-99 package. 


SCHEMATIC 













ABSOLUTE MAXIMUM RATINGS 



Voltage Between V + and V - Terminals 40.0V 

Peak Output Current 

50mA 

Differential Input Voltage ±15. OV 

Internal Power Dissipation 

300mW : 

Operating Temperature Range 

Storage Temperature Range 

-65°C<T A < +150°C 

HA-2510/H A 2512 -55°C< T A < +125°C 

HA-2515 0°C<T a <+75°C 




SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = 15V D.C. 




HA-2510 
-55°C to +125°C 

HA-2512 
-55°C tu +125°C 

HA-2515 

0°C to +75°C 





LIMITS 



LIMITS 



LIMITS 



PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

* Offset Voltage 

+25°C 

Full 


4 

8 

11 


5 

10 

14 


5 

10 

14 

mV 

mV 

Offset Voltage Average Drift 

Full 


20 



25 



30 


]UV/ 0 C 

* Bias Current 

+25°C 

Full 


100 

200 

400 


125 

250 

500 


125 

■ in 

nA 

nA 

* Offset Current 

+25°C 

Full 


10 

25 

50 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

+25°C 

50 

100 


40 

100 


40 

100 


MO. 

Common Mode Range 

Full 

±10.0 



±10.0 


j 

±10.0 



V 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 1,4) 

+25°C 

Full 

10K 

7.5K 

15K 


7.5K 

5K 

15K 

■ 

7.5K 

5K 

15K 

■ 

v/v 

v/v 

* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

90 


74 

90 

■ 

74 

90 

I 

dB 

Gain Bandwidth Product (Note 3) 

+25°C 


12 



12 

■ 


12 


MHz 

OUTPUT CHARACTERISTICS 







■ 



mm 


Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 

1 

±10.0 

±12.0 

m 

V 

* Output Current (Note 4) 

+25°C 

±10 j 

±20 


±10 

±20 

■ 

±10 

±20 

■ 

mA 

Full Power Bandwidth (Note 4) 

+25°C 

750 

1000 


600 

1000 

1 

600 

1000 

II 

kHz 

TRANSIENT RESPONSE 












Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 7 & 8) 

+25°C 

1 

25 

40 


25 

50 


25 

50 

% 

*Slew Rate (Notes 1, 4, 5 & 8) 

+25°C 

±50 

±65 


±40 

±60 


±40 

±60 


VI H s 

Settling Time (Notes 1, 4, 5 & 8) 

+25°C 

: 

0.25 



0.25 



0.25 


JUS 

POWER SUPPLY CHARACTERISTICS 












* Supply Current 

+25°C 


4 

6 


4 

6 


4 

6 

mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

80 

90 


74 

90 


74 

90 


dB 


NOTES: 1 . R L = 2K 

2. V CM = 15.0V 

3. A y >10 - 

4. V Q = 1 10.0V 

5. C L = 50pF 

6. ’ V Q = 1 400mV 

*100% Tested For DASH 8 


7. V Q = 1 600m V 

8. See transient response test 
circuits and waveforms page four. 

9. A V = 15.0V 
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Harris semiconductor 


PERFORMANCE CURVES 


V+ = 15VDC, V- = 15VDC, Ta = 25°C UNLESS OTHERWISE STATED. 


INPUT Bi AS AND OFFSET CURRENT 
vs TEMPERATURE 


EQUIVALENT INPUT NOISE 
vs BANDWIDTH 



'hase 











PERFORMANCE CURVES (continued) 



VOLTAGE FOLLOWER PULSE RESPONSE 



Vertical = 5V/Div. 
Horizontal = lOOn/Div. 

T A = +25°C, V S = ±15.0V 


R L = 2Kft ,C L = 50pF 
Upper Trace: Input 
Lower Trace: Output 


SLEW RATE AND TRANSIENT RESPONSE 

SETTLING TIME 



DEFINITIONS 


INPUT OFFSET VOLTAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the output voltage 
to zero. 

INPUT OFFSET CURRENT - The difference in 
the currents into the two input terminals when the 
output is at zero voltage. 


SLEW RATE AND SUGGESTED 

TRANSIENT RESPONSE OFFSET ZERO 

ADJUST HOOK-UP 



COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING - The peak symmet- 
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 



INPUT BIAS CURRENT - The average of the 
currents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE — The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 


INPUT RESISTANCE — The ratio of the change in 
input voltage to the change in input current. 

OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output current. 

VOLTAGE GAIN — The ratio of the change in out- 
put voltage to the change in input voltage produc- 
ing it. 

UNITY GAIN BANDWIDTH - The frequency at 
which the voltage gain of the amplifier is unity. 
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Harris Semiconductor 


nr# 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2520/22/25 

Uncompensated High Slew Rate 
Operational Amplifiers 


FEATURES 

• HIGH SLEW RATE 

120V/MS 

• FAST SETTLING 

200ns 

• WIDE POWER BANDWIDTH 

2,000kHz 

• HIGH GAIN BANDWIDTH 

20MHz 

• HIGH INPUT IMPEDANCE 

lOOMft 

• LOW OFFSET CURRENT 

10nA 

APPLICATIONS 

• DATA ACQUISITION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 


DESCRIPTION 


HA-2520/2522/2525 comprise a series of monolithic opera- 
tional amplifiers delivering an unsurpassed combination of 
specifications for slew rate, bandwidth and settling time. These 
dielectrically isolated amplifiers are controlled at closed loop 
gains greater than 3 without external compensation. In additon, 
these high performance components also provide low offset 
current and high input impedance. 

120V / ps slew rate and 200ns (0.1%) settling time of these 
amplifiers make them ideal components for pulse amplification 
and data acquisition designs. These devices are valuable com- 
ponents for R.F. and video circuitry requiring up to 20MHz 
gain bandwidth and 2MHz power bandwidth. For accurate 
signal conditioning designs the HA-2520/2522/2525's superior 
dynamic specifications are complimented by 10nA offset cur- 
rent, 100 Mf> input impedance and offset trim capability. 

The HA-2520/2522 are available in metal can (TO-99) and 
14-pin flat packages. HA-2520 and HA-2522 are specified 
over -55°C to +125°C range. HA-2525 is specified from 
0°C to +75°C, and is available in the TO-99 package. 


SCHEMATIC 












SPECIF/CATIONS 

mmmmmmtmmmmmmmmammm 

ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V - Terminals 

40.0V 

Peak Output Current 

50mA 

Differential Input Voltage 

Operating Temperature Range 

+ 15. OV 

Internal Power Dissipation 

300mW 

HA-2520/2522 

55°C<T a <+125°C 

Storage Temperature Range 

-65°C<T a < + 150°C 

HA-2525 

0°C<T a <+75°C 




ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 




HA-2520 
-55°C to +125°C 

HA-2522 
-55°C to +125°C 

HA 2525 

0°C to +75°C 





LIMITS 



LIMITS 



LIMITS 



PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage 

+25°C 

Full 


4 

8 

11 


5 

10 

14 


5 

10 

14 

mV 

mV 

Offset Voltage Average Drift 

Full 


20 



25 



30 


jUV/°C 

* Bias Current 

+25°C 

Full 


100 

200 

400 


125 

'1 

la 


125 

|E« 

nA 

nA 

* Offset Current 

+25°C 

Full 


10 

25 

50 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

+25°C 

50 

100 


40 

100 


40 

100 


Mft 

Common Mode Range 

Full 

±10.0 



±10.0 



±10.0 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 1,4) 

+25°C 

Full 

10K 

7.5K 

15K 


7.5K 

5K 

15K 

■ 

7.5K 

5K 

15K 

1 


* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

90 


74 

90 

i 

74 

90 

1 


Gain Bandwidth Product (Note 3) 

+25°C 


20 



20 

H 


20 

■ 


OUTPUT CHARACTERISTICS 




mm 



mm 



H 


Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 

■ 

±10.0 

±12.0 

■ 

V 

* Output Current (Note 4) 

+25°C 

±10 

±20 

11 - 

±10 

±20 


±10 

±20 


mA 

Full Power Bandwidth (Note 4) 

+25°C 

1500 

2000 

II 

1200 

1600 

■ 

1200 

1600 

■ 

kHz 

TRANSIENT RESPONSE (Ay = +3) 

Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 6 & 8) 

+25°C 


25 

40 


25 

50 


25 

50 

% 

* Slew Rate (Notes 1, 4, 5 & 8) 

+25°C 

±100 

±120 


±80 

±120 


±80 

±120 


V/^is 

Settling Time (Notes 1, 4, 5 & 8) 

+25°C 


0.20 



0.20 



0.20 



POWER SUPPLY CHARACTERISTICS 












* Supply Current 

+25°C 


4 

6 


4 

6 


4 

6 

mA 

* Power Supply Rejection Ratio (Note 7) 

Full 

80 

90 


74 

90 


74 

90 


dB 


NOTES: 1. R L = 2K 

4. Vq =+10.0V 

7. 4V = +5.0V 

2 - V CM =±5.0V 

5. = 50pF 

8. See transient response test 

3. A v > 10 

6. Vq = +200mV 

circuits and waveforms page four. 


*100% Tested For DASH 8 
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Harris Semiconductor 


PERFORMANCE CURVES 


V+ = 15VDC, V- = 15VDC, T A = 25°C UNLESS OTHERWISE STATED 


INPUT BIAS AND OFFSET CURRENT 
vs TEMPERATURE 


EQUIVALENT INPUT NOISE 
vs BANDWIDTH 


■Maaaiiiia 

miniiii 


■Maaiiaiii 

IMIIIIIII 

■■11111111 


■■■■•ilia 

■■1111111 

miniii 



l■lllllll■■lllllll■E! 


• iiiiiI 
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■hiiiii 





■in 
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SSSSISSIS 


■Baaaini 

■■■aiuii 
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■■■■■aiii — ■■aiiii f ■mun 

wimi— ■■■IIHI— ■HIM! 
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Phase Angle 












SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V" Terminals 

40.0V 

Peak Output Current 

50mA 

Differentia! Input Voltage 

Operating Temperature Range 

+ 15. OV 

Internal Power Dissipation 

300mW 

HA-2520/2522 

55°C<T A < + 125°C 

Storage Temperature Range 

-65°C<T a <+150°C 

HA-2525 

0°C<T a <+75°C 




ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 




1 

HA-2520 

1 

I 

HA-2522 

i 

1 

HA-2525 

i 




-55°C to +125°C j 

-55°C to +125°C 

0°C to +75°C 





LIMITS 



LIMITS 



LIMITS 



PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

RM 











* Offset Voltage 



4 

8 

11 


5 

10 

14 


5 

10 

14 

mV 

mV 

Offset Voltage Average Drift 

Full 


20 



25 



30 


AV/° C 

* Bias Current 

+25°C 


100 

200 


125 

mm 


125 

250 

nA 

Full 



400 







nA 

* Offset Current 

+25°C 


10 

25 


20 

50 


20 

50 

nA 

Full 



50 



100 



100 

nA 

Input Resistance 

+25°C 

50 

100 


40 

100 


40 

100 


Mft 

Common Mode Range 

Full 

±10.0 



±10.0 



±10.0 



V 

TRANSFER CHARACTERISTICS 












* Large Signal Voltage Gain (Note 1,4) 


10K 

7.5K 

15K 


7.5K 

5K 

15K 


7.5K 

5K 

15K 

■ 

V/V 

v/v 

* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

90 


74 

90 


74 

90 

1 

dB 

Gain Bandwidth Product (Note 3) 

+25°C 


20 



20 



20 

■ 

MHz 

OUTPUT CHARACTERISTICS 




B| 



ISBf 



|| 


Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 

1 

±10.0 

±12.0 


V 

* Output Current (Note 4) 

+25°C 

±10 

±20 


±10 

±20 


±10 

±20 

■ 

mA 

Full Power Bandwidth (Note 4) 

+25°C 

1500 

2000 

H 

1200 

1600 

■ 

1200 

1600 

1 

kHz 

TRANSIENT RESPONSE (Av = +3) 

Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 6 & 8) 

+25°C 


25 

40 


25 

50 


25 

50 

% 

* Slew Rate (Notes 1, 4, 5 8t 8) 

+25°C 

±100 

±120 


±80 

±120 


±80 

±120 


V//7S 

Settling Time (Notes 1, 4, 5 & 8) 

+25°C 


0.20 



0.20 



0.20 


H s 

POWER SUPPLY CHARACTERISTICS 












* Supply Current 

+25°C 


4 

6 


4 

6 


4 

6 

mA 

* Power Supply Rejection Ratio (Note 7) 

Full 

80 

90 


74 

90 


74 

90 


dB 


NOTES: 


R. = 2K 


'CM 


= +5.0V 


3. A v > 10 


*100% Tested For DASH 8 


4. V Q = +10.0V 

5. C L = 50pF 

6. V o = +200mV 


7. 4V = +5.0V 

8. See transient response test 
circuits and waveforms page four. 
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Harris Semiconductor 









PERFORMANCE CURVES (continued) 


POWER SUPPLY CURRENT 
vs TEMPERATURE 



Temperature °C 


SLEW RATE AND 
SETTLING TIME 


TRANSIENT 

RESPONSE 



♦ 2Q0mV 
INPUT 


VOLTAGE FOLLOWER PULSE RESPONSE 



R L = 2Kft,C L = 50pF 
Upper Trace: Input; 1.33V/Div. 
Lower Trace: Output; 5V/Div. 


SLEW RATE AND 
TRANSIENT RESPONSE 


Horizontal 1 0Ons/Div. 
T a = +25°C, V§ =±15V 


SUGGESTED 
OFFSET ZERO 
ADJUST HOOK-UP 







©1C MASTER 1978 


683 


Harris Semiconductor 






Harris Semiconductor 


nr# 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2530/2535 

High Stew Rate, Wideband 
inverting Amplifier 


0E 

< 

1X1 

z 


FEATURES 

• HIGH SLEW RATE 

±320V/jus 

• FAST SETTLING TIME 

550ns 

• WIDE POWER BANDWIDTH 

5MHz 

• HIGH GAIN BANDWIDTH PRODUCT 

70MHz 

• LOW OFFSET VOLTAGE 

0.8mV 

• LOW POWER SUPPLY CURRENT 

3.5mA 

APPLICATIONS 

• PULSE AMPLIFICATION 


• SIGNAL CONDITIONING 


• SIGNAL GENERATORS 


• COAXIAL CABLE DRIVERS 


• INTEGRATORS 


PINOUT 


DESCRIPTION 


HA-2530 and HA-2535 are monolithic high speed inverting 
amplifiers which deliver superior slew rate, bandwidth, and 
accuracy specifications compared to any other amplifier in its 
class. Designs of these dielectrically isolated amplifiers utilize 
the feed forward amplifier technique to produce excellent 
dynamic and DC specifications coupled with low power con- 
sumption. These devices require no external compensation at 
closed loop gains greater than 10. 

These amplifiers are excellent components for pulse circuits, 
data acquisition designs, and high speed integrators that can take 
advantage of the ±320V/ ju s slew rate and 550ns (0.1%) settling 
time. 70MHz gain bandwidth product, 5MHz power bandwidth 
coupled with 0.8mV offset voltage and ±50mA typical output 
current levels make these amplifiers ideally suited for signal 
conditioning, signal generation, and coaxial driver applications. 

The HA-2530 and HA-2535 are available in metal can (TO-99) 
packages. HA-2530 is specified over the -55°C to +125°C 
range while HA-2535 is specified from 0°C to +75°C. 


SCHEMATIC 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

550mW 

-55°C<T a <+125°C (HA-2530) 

0°C<T a <+75°C (HA-2535) 

-65°C<T a <+150°C 


ELECTRICAL CHARACTERISTICS 


Voltage Between V+ and V-Terminals 40V Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Peak Output Current +1Q0mA 

Storage Temperature Range 


Test Conditions: Vg up p|y = +15. 0V Unless Otherwise Specified. 


PARAMETER 

TEMP. 

HA-2530 
-55°C to +125°C 

HA-2535 

0°C to +75°C 


LIMITS 

LIMITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









* Offset Voltage 

+25°C 


0.8 



0.8 


mV 


Full 

1 


3 



5 

mV 

Average Offset Voltage Drift 

Full 


5 



5 


yV/°C 

* Bias Current 

+25°C 


15 



15 


nA 


Full 



100 



200 

nA 

* Offset Current 

+25°C 


5 



5 


nA 


Full 



20 



20 

nA 

Input Resistance 

+25°C 


2 



2 


Mft 

Input Capacitance 

+25°C 


I io 



10 


pF 

TRANSFER CHARACTERISTICS 





mm 




Large Signal Voltage Gain (Notes 2,5) 

+25°C 


2X1 0 6 


I 

2X10 6 


V/V 

* 

Full 

10 5 



1 

j . 


v/v 

* Common-Mode Rejection 









Ratio (Note 3) 

Full 

86 

100 


80 

100 


dB 

Gain Bandwidth Product (Note 4) 

+25°C 


70 



70 


MHz 

OUTPUT CHARACTERISTICS 









* Output Voltage Swing (Note 2) 

Full 

±10 

+12 


+10 

+12 


V 

* Output Current (Note 5) 

+25°C 

+25 

+50 


+25 

+50 


mA 

Full Power Bandwidth (Note 5) 

+25°C 

4 

5 


4 

5 


MHz 

TRANSIENT RESPONSE (NOTES 6&7) 









* Rise Time 

+25°C 


20 

40 


20 

40 

ns 

* Overshoot 

+25°C 


30 

45 


30 

50 

% 

*Slew Rate 

+25°C 

+280 

+320 


+250 

+320 


V/ys 

Settling Time 

+25°C 


500 



500 


ns 

POWER SUPPLY CHARACTERISTICS 









* Supply Current 

+25°C 


3.5 

6 


3.5 

6 

mA 

* Power Supply Rejection Ratio (Note 8) 

Full 

86 

100 


80 

100 


dB 


NOTES: 1 . Derate at 5.5mW/°C for Operation at 
Ambient Temperature Above 75°C. 
2. R L = 2K 
3 - V CM = ±5.0V 
4. A v >10 

*100% Tested For DASH 8 


5. V Q = +10V 

6. C L = 50pF 

7. See Transient Response Test Circuit 
and Wave Forms, Page 4. 

8. AV =+5.0V 
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PERFORMANCE CURVES (continued) 


SETTLING TIME MEASUREMENT *1 


UNITY GAIN PULSE RESPONSE 



VERTICAL = 5mV/DIV. 
HORIZONTAL = lOOns/DIV. 
T a = +25°C, V s = +15V 


UPPER TRACE: INPUT VERTICAL = 5V/DIV. 
LOWER TRACE: OUTPUT HORIZONTAL = 50ns/DIV. 
T A = +25°C, V S = +15V 


SLEW RATE/SETTLING TIME/TRANSIENT RESPONSE TEST CIRCUIT 


s ,*2 0 100 a 9s, 

•C 3pF (-> 




50 620 


T T ! 



*1 Settling time (Tg) is measured using a high speed high 
recovery oscilloscope to display the error voltage Vg. 
When Vg is within +5mV of final value the output Vq 
will be within +10mV (0.1%). 

*2 S-| closed for settling time. 


a 

< 

ui 

z 


SLEW RATE 


SETTLING TIME 


OUTPUT- j - 
dV=6V I a 


. -5V 
+5V 

OUTPUT 



I SLEW 4V* 
• RATE ~<3T 


J i 

= ^ ERROR BAND 
+10mV FROM 
FINAL VALUE 


TRANSIENT RESPONSE 



OVERSHOOT . _ 
90%: 


1 MEASURED ON BOTH POSITIVE 
AND NEGATIVE EXCURSIONS. 
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Harris Semiconductor 




SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HA-2600/2602/2605 

Wide Band, High Impedance 
Operational Amplifier 


CC 

< 

111 


I 


FEATURES 

• WIDE BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

500MT2 

• LOW INPUT BIAS CURRENT 

InA 

• LOW INPUT OFFSET CURRENT 

InA 

• LOW INPUT OFFSET VOLTAGE 

0.5mV 

• HIGH GAIN 

150K V/V 

• HIGH SLEW RATE 

7V//us 

• OUTPUTSHORT CIRCUIT PROTECTION 


APPLICATIONS 

• VIDEO AMPLIFIER 


• PULSE AMPLIFIER 


• AUDIO AMPLIFIERS AND FILTERS 


• HIGH-Q ACTIVE FILTERS 


• HIGH-SPEED COMPARATORS 


• LOW DISTORTION OSCILLATORS 


PINOUT 


DESCRIPTION 


HA-2600/2602/2G05 are internally compensated bipolar opera- 
tional amplifiers that feature very high input impedance (500 
MT2, HA-2600) coupled with wideband AC performance. The 
high resistance of the input stage is complemented by low offset 
voltage (0.5mV, HA-2600) and low bias and offset current 
(InA, HA-2600) to facilitate accurate signal processing. Input 
offset can be reduced further by means of an external nulling 
potentiometer. 12MHz unity gain-bandwidth product, IMIp s 
slew rate and 150,000V/V open-loop gain enables HA-2600/ 
2602/2605 to perform high-gain amplification of fast, wideband 
signals. These dynamic characterisitics, coupled with fast 
settling times, make these amplifiers ideally suited to pulse 
amplification designs as well as high frequency (e.g. video) 
applications. The frequency response of the amplifier can be 
tailored to exact design requirements by means of an external 
bandwidth control capacitor. 

In addition to its application in pulse and video amplifier de- 
signs, HA-2600/2602/2605 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and" wideband active filters and high-speed 
comparators. 

HA-2600 and HA-2602 are guaranteed over -55°C to +125°C. 
HA-2605 is specified from 0°C to +75°C. All devices are 
available in TO-99 cans, and HA-2600/2602 are available in 
10 lead flat packages. 


SCHEMATIC 


BANDWIDTH CONTROL 


Package Code 2A 


OFFSET AOJ. | 



Case Connected to V- 



Package Code 9 V 

(HA-2600/2602 

Only) 


-output 

-OFFSET ADJUST 


Case Connected to V- 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 



SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V - Terminals 

45.0V 

Differential Input Voltage 

±12. OV 

Peak Output Current 

Fuii Short Circuit Protection 

Internal Power Dissipation 

300mW 

Operating Temperature Range - HA-2600/HA-2602 

-55°C<Ta<+125°C 

HA-2605 

0° <Ta<+75°C 

Storage Temperature Range 

-65°C<T A <+150°C 


SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS 


V+=+15VDC, V- = -15VDC 




HA-2600 

HA-2602 

1 HA-2605 

1 




-55°C to +125°C 

-55°C to +125°C 

0°C to +75°C 


* 


LIMITS 

LIMITS 

LIMITS 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

| MAX. | 

MIN. 

TYP. 

|max. | 

UNITS 

INPUT CHARACTERISTICS 

* Offset Voltage 

■ 


0.5 

2 

4 

6 


3 



3 

B 

mV 

mV 

Offset Voltage Average Drift 

Full 


5 







■ 

JUV/° C 

* Bias Current 

+25°C 

Full 


1 

10 

10 

30 


15 

■ 


5 


nA 

nA 

* Offset Current 

+25°C 

Full 


1 

5 

10 

30 


5 

H 


5 

25 

40 

nA 

nA 

Input Resistance 

+25°C 

100 

500 


40 

300 

■ 

40 

300 


m£ 

Common Mode Range 

Full 

+11.0 



±11.0 


■ 

±11.0 



V 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Notes 1, 4) 

+25°C 

Full 

100K 

70K 

150K 


80K 

60K 

150K 


80K 

70K 

150K 


V/V 

V/V 

* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

100 


74 

100 


74 

100 


dB 

Unity Gain Bandwidth (Note 3) 

+25°C 


12 



12 



12 


MHz 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 


±10.0 

±12.0 


V 

* Output Current (Note 4) 

+25°C 

±15 

±22 


±10 

±18 


±10 

±18 


mA 

Full Power Bandwidth (Note 4) 

+25°C 

50 

75 


50 

75 


50 

75 


kHz 

TRANSIENT RESPONSE 

Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


30 

60 


30 

60 


30 

60 

ns 

Overshoot (Notes 1, 5, 7 & 8) 

+25°C 


25 

40 


25 

40 


25 

40 

% 

* Slew Rate (Notes 1, 4, 5 & 8} 

+25°C 

±4 

±7 


±4 

±7 


±4 

±7 


V///s 

Settling Time (Notes 1, 4, 5 & 8) 

+25°C 


1.5 



1.5 



1.5 


A s 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

+25°C 


3.0 

3.7 


3.0 

4.0 


3.0 

4.0 

mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

80 

90 


74 

90 


74 

90 


dB 



TEST CONDITIONS 


NOTES: 


1. R l = 2K 

7 

2. V CM = 15.0V 

8 

3. V o <90mV 


4. v 0 = i 10V 

9 

5. C L = lOOpF 


6. V Q = 1 200m V 



V Q = 1 400m V 

See Transient response test circuits 
and waveforms page three. 

V s = 19.0V to 1 15V 


*100% Tested For DASH 8 
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Harris Semiconductor 


PERFORMANCE CURVES 


V+ = 15VDC, V- = 15VDC, T A = 25°C UNLESS OTHERWISE STATED. 

















- 

OFFSET 
















-25 0 + 25 + 50 + 75 +100 + 125 

TEMPERATURE °C 

INPUT BIAS CURRENT AND OFFSET CURRENT 
AS A FUNCTION OF TEMPERATURE 



100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100MHz 
UPPER 3dB FREQUENCY OPEN LOOP FREQUENCY AND PHASE RESPONSE 


LOWER 3dB FREQUENCY - 10Hz 
BROADBAND NOISE CHARACTERISTICS 


cc 

< 

111 

SS 



-35 -15 + 5 + 25 + 45 + 65 + 85 +105 +125 

TEMPERATURE °C 

INPUT IMPEDANCE VS. TEMPERATURE. 100Hz 



v I 




20V SUPPLY 

^ + 15V 



iiov-^N 
+ 5V-^ 


St 




■s 

\ 

T ■ 25°C 


1 T 



100kHz 1MHz 10MHz 

FREQUENCY Hz 

OUTPUT VOLTAGE SWING VS. FREQUENCY 


10Hz 100 Hz 1kHz 10kHz 100kHz 1MHz 10MHz 

FREQUENCY Hz 

OPEN-LOOP FREQUENCY RESPONSE FOR VARIOUS VALUES OF 
CAPACITORS FROM BANDWIDTH CONTROL PIN TO GROUND 

Note: External Compensation Components are not Required 
for Stability. But May be Added to Reduce Bandwidth if Desired. 

If External Compensation is Used, Also Connect lOOpF Capacitor 
From Output to Ground. „ 



10 15 

SUPPLY VOLTAGE - VOLTS 
COMMON MODE VOLTAGE RANGE 
* S A FUNCTION Of SUPPLY VOLTAG 


1 20V SUPPLY 

-i5V supPLy 

— - -^J^t/PpL j, 

-^SUPPLY 


-55 -35 -15 5 25 45 65 85 105 125 

TEMPERATURE °C 

OPEN-LOOP VOLTAGE GAIN VS. TEMPERATURE 


TRANSIENT 

RESPONSE 



SLEW RATE AND 
SETTLING TIME 


SLEW RATE AND 
TRANSIENT 
RESPONSE 


SUGGESTED 
OFFSET 
ZERO ADJUST 
HOOK-UP 



NOTE: MEASURED ON BOTH POSITIVE 
AND NEGATIVE TRANSITIONS. 


90% 

OUTPUT 

10% y 

-5v==rf 


/ | J , V | ERROR BAND 

jf J ! + 10 mV FROM 

[j jS LEW FINAL VALUE 
LJflATE 1 
I; JT [■ 4 V/4TI 

SETTLING TIME 


^2kc ^klOOpF 
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TYPICAL APPLICATIONS 

— 


DEFINITIONS 


PHOTO-CURRENT TO VOLTAGE CONVERTER 


5pF 



SAMPLE - AND - HOLD 

♦5V ♦ 15V 



INPUT OFFSET VOLTAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the output voltage 

to zero. 

INPUT OFFSET CURRENT - The difference in 
the currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT - The average of the 
currents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE — The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING - The peak symmet- 
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 


REFERENCE VOLTAGE AMPLIFIER 


INPUT RESISTANCE — The ratio of the change in 
input voltage to the change in input current. 



OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output current. 

VOLTAGE GAIN - The ratio of the change in out- 
put voltage to the change in input voltage produc- 
ing it. 

BANDWIDTH — The frequency at which the voltage 
gain is 3dB below its low frequency value.' 

UNITY GAIN BANDWIDTH - The frequency at 
which the voltage gain of the amplifier is unity. 


FEATURES. 

1 MINIMUM BIAS CURRENT IN REFERENCE CELL 

2 SHORT-CIRCUIT PROTECTION 

VOLTAGE FOLLOWER 



Z ou , ■ 01 MAX. OUTPUT SWING - ♦ tOV MIN TO 50kHz 


*A small load capacitance is recommended in all applications where 
practical to prevent possible high frequency oscillations resulting 
from external wiring parasitics. Capacitance up to lOOpF has 
negligible effect on the bandwidth or slew rate. 


POWER SUPPLY REJECTION RATIO - The ratio 
of the change in input offset voltage to the change 
in power supply voltage producing it. 

TRANSIENT RESPONSE - The closed loop step 
function response of the amplifier under small signal 
conditions. 

PHASE MARGIN - (180° - ( 01 -<j> 2>) where 0i 
is the phase shift at the frequency where the absolute 
magnitude of gain is unity <f>2 is the phase shift at a 
frequency much lower than the open loop band- 
width. 

SLEW RATE (Rate Limiting) — The rate at which the 
output will move between full scale stops, measured 
in terms of volts per unit time. This limit to an ideal 
step function response is due to the non-linear 
behavior in an amplifier due to its limited ability to 
produce large, rapid changes in output voltage 
(slewing) . . . restricting it to rates of change of 
voltage lower than might be predicted by observing 
the small signal frequency response. 


SETTLING TIME — Time required for output 
waveform to remain within 0.1% of final value. 
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Harris Semiconductor 


nr# 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2620/2622/2625 

Very Wide Band, Uncompensated 
Operational Amplifiers 


CC 

< 

111 

z 


FEATURES 

• GAIN BANDWIDTH PR0DUCT(A V = 5) 

100MHz 

• HIGH INPUT IMPEDANCE 

500Mn 

• LOW INPUT BIAS CURRENT 

InA 

• LOW INPUT OFFSET CURRENT 

InA 

• LOW INPUT OFFSET VOLTAGE 

0.5mV 

• HIGH GAIN 

150K V/V 

• HIGH SLEW RATE 

35V/jus 

• OUTPUT SHORT CIRCUIT PROTECTION 


APPLICATIONS 

• VIDEO AND R.F. AMPLIFIERS 


• PULSE AMPLIFIER 


• AUDIO AMPLIFIERS AND FILTERS 


• HIGH-Q ACTIVE FILTERS 


• HIGH-SPEED COMPARATORS 


• LOW DISTORTION OSCILLATORS 


PINOUT 


DESCRIPTION 


HA-2620/2622/2625 are bipolar operational amplifiers that 
feature very high input impedance (500MTJ, HA-2620) coupled 
with wideband AC performance. The high resistance of the 
input stage is complemented by low offset voltage (0.5mV, 
HA-2620) and low bias and offset current (InA, HA-2620) to 
facilitate accurate signal processing. Input offset can be reduced 
further by means of an external nulling potentiometer. 100MHz 
gain-bandwidth product (HA-2620/2622/2625 are stable for 
closed loop gains greater than 5), 35V/ p s slew rate and 
150.000V/V open-loop gain enables HA-2620/2622/2625 to 
perform high-gain amplification of very fast, wideband signals. 
These dynamic characterisitcs, coupled with fast settling times, 
make these amplifiers ideally suited to pulse amplification 
designs as well as high frequiency (e.g. video) applications. The 
frequency response of the amplifier can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

In addition to its application in pulse and video amplifier de- 
signs HA-2620/2622/2625 is particularly suited to other high 
performance designs such 'as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2620 and HA-2622 are guaranteed over -55°C to +125°C. 
HA-2625 is specified from 0°C to +75°C. All devices are 
available in TO-99 cans, and 14 lead D.I.P. packages. 


SCHEMATIC 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V - Terminals 

45.0V 

Differential Input Voltage 

±12. OV 

Peak Output Current 

Full Short Circuit Protection 

Internal Power Dissipation 

300mW 

Storage Temperature Range 

-65°C < T A < +150°C 


ELECTRICAL CHARACTERISTICS 

V + = +15 VDC V- = — 15VDC HA-2620 HA 2622 HA-2625 

-55°C to +125°C -65°C to +125°C 0°Cto+75°C 


PARAMETER 

TEMPERATURE 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 












* Offset Voltage (Note 1) 

+25°C 


0.5 

4 


3 

5 


3 

5 

mV 

Full 


6 



7 



7 

mV 

* Bias Current 

+25°C 

Full 


1 

10 

15 

35 


5 

25 

60 


5 

25 

40 

nA 

nA 

* Offset Current 

+25°C 

Full 


1 

5 

15 

35 


5 

25 

60 


5 

25 

40 

nA 

nA 

Input Resistance 

+25°C 

65 

500 


40 

300 


40 

300 


m 

Common Mode Range 

Full 

±11.0 



±11.0 



±11.0 



V 

TRANSFER CHARACTERISTICS 












* Large Signal Voltage Gain 

+25°C 

100K 

150K 


80K 

150K 


80K 

150K 


v/v 

(Notes 2 & 3) 

Full 

70K 



60K 



70K 



v/v 

* Common Mode Rejection Ratio 
(Note 4) 

Full 

80 

100 


74 

100 


74 

100 


dB 

Gain Bandwidth Product 
(Notes 2, 5, &6) 

+25°C 


100 



100 



100 


MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing (Note 2) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 


±10.0 

±12.0 


V 

* Output Current (Note 3) 

+25°C 

±15 

±22 


±10 

±18 


±10 

±18 


mA 

Full Power Bandwidth 
(Notes 2, 3 & 7) 

+25°C 

400 

600 


320 

600 


320 

600 


kHz 

TRANSIENT RESPONSE 












Rise Time (Notes 2, 5, 7 & 8) 

+25°C 


17 

45 


17 

45 


17 

45 

ns 

* Slew Rate (Notes 2, 7, 8 & 10) 

+25°C 

±25 

±35 


±20 

±35 


±20 

±35 




V/ys 

POWER SUPPLY 
CHARACTERISTICS 












* Supply Current 

+25°C 


3.0 

3.7 

* 

3.0 

4.0 


3.0 

4.0 

mA 

* Power Supply Rejection Ratio 
(Note 9) 

Full 

80 

90 


74 

90 


74 

90 


dB 



NOTES: 


1. 

Offset may be externally adjusted to zero. 

7. 

2. 

Rj_ = 2K C L = 50pF 

8. 

3. 

Vq = + 10.0 V 


4. 

V C M = ±5-OV 

9. 

5. 

V 0 < 90mV 

10. 

6. 

40dB Gain 



See transient response test circuits and waveforms page 3. 
Ay = 5.0V (The HA-2620 family is not stable at unity 
gain without external compensation.) 

V Sup = +9.0V to + 15.0V 
V Q = 5.0V 


*100% Tested For DASH 8 
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vi/m/t mi n rn r n n a* a mi r> r miniire* 

l muML rcnrunm/iniuc uunvco 


V+ = 15VDC, V- = 15VDC, T A = 25°C UNLESS OTHERWISE STATED 


fiC 

< 

UJ 




-25 0 + 25 + 50 + 75 +100 + 125 

TEMPERATURE °€ 

INPUT BIAS CURRENT AND OFFSET CURRENT- 
AS A FUNCTION OF TEMPERATURE 


100Hz 1 KHz 10k Hz 100kHz 1MHz 10MHz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz IOMHz 100MHz 

UPPER 3dB FREQUENCY OPEN L00P f fiEQUEN CY AND PHASE RESPONSE 

LOWER 3d8 FREQUENCY - 10Hz 

BROADBAND NOISE CHARACTERISTICS , , , , , , , 



sspa 


35 -15 + 5 + 25 *45 + 65 + 85 + 105 +125 

TEMPERATURE °C 

INPUT IMPEDANCE VS. TEMPERATURE, 100Hz 


100kHz 1MHz 10MHz 

FREQUENCY Hz 

OUTPUT VOLTAGE SWING VS. FREQUENCY 


T ' 25 C 
: 100 MHz 


' ~t ~~j 

-55°C 5+ 125°C 
1 1 























SUPPLY VOLTAGE • VOLTS 
COMMON MODE VOLTAGE RANGE 
AS A FUNCTION OF SUPPLY VOLTAGE 


10Hz 100 Hz l kHz 10kHz 100 kHz 1MHz IOMHz 

FREQUENCY Hz 

OPEN-LOOP FREQUENCY RESPONSE FOR VARIOUS VALUES OF 
CAPACITORS FROM BANDWIDTH CONTROL PIN TO GROUND 

Note: External Compensation is Required For 
Closed Loop Gain <5 . If External Compen- 
sation is Used, Also Connect TOO pF Capacitor 
From Output to Ground 


: 20V SUPPLY 

_JJ5V SilPPi v 

,^|Q| /Supply 

Supp ly 


-55 -35 -15 5 25 45 65 85 105 125 

TEMPERATURE °C 

OPEN-LOOP VOLTAGE GAIN VS. TEMPERATURE 


TRANSIENT RESPONSE 


SLEW RATE 


SLEW RATE AND 
TRANSIENT RESPONSE 


SUGGESTED OFFSET ZERO 
ADJUST AND BANDWIDTH 
CONTROL HOOK-UP 



NOTE MEASURED ON BOTH POSITIVE 
AND NEGATIVE TRANSITIONS 


1T*J SLEW RATE 
i 4 V/ 4 T 



| ^MMj) 1OOK0 
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TYPICAL APPLICATIONS 


HIGH IMPEDANCE COMPARATOR 


DEFINITIONS 


*15 OV 



INPUT OFFSET VOLTAGE-That voltage which 
must be applied between the input terminals 
through two equal resistances to force the output 
voltage to zero. 

INPUT OFFSET CURRENT-The difference in the 
currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT-The average of the cur- 
rents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE-The average 
referred to ground of the voltages at the two input 
terminals. 


FUNCTION GENERATOR 



COMMON MODE RANGE— The range of voltages 
which is exceeded at either input terminal will 
cause the amplifier to cease operating. 

COMMON MODE REJECTION RATIO— The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING-The peak symmetri- 
cal output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE-The ratio of the change in 
input voltage to the change in input current. 

OUTPUT RESISTANCE— The ratio of the change 
in output voltage to the change in output current. 

VOLTAGE GAIN— The ratio of the change in out- 
put voltage to the change in input voltage pro- 
ducing it. 

UNITY GAIN BANDWIDTH-The frequency at 
which the voltage gain of the amplifier is unity. 

POWER SUPPLY REJECTION RATIO— The ratio 
of the change in input offset voltage to the change 
in power supply voltage producing it. 


VIDEO AMPLIFIER 



TRANSIENT RESPONSE-The closed loop step 
function response of the amplifier under small 
signal conditions. 

GAIN BANDWIDTH PRODUCT-The product of 
the gain and the bandwidth at a given gain. 

SLEW RATE (Rate Limiting)— The rate at which 
the output will move between full scale stops, 
measured in terms of volts per unit time. This limit 
to an ideal step function response is due to the 
non-linear behavior in an amplifier due to its 
limited ability to produce large, rapid changes in 
output voltage (slewing). ..restricting it to rates of 
change of voltage lower than might be predicted 
by observing the small signal frequency response. 
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m 


SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2630/2635 

High Performance Current Booster 


C£ 

< 

UJ 

z 


FEATURES 


DESCRIPTION 

• 

OUTPUT CURRENT 

±400mA 


• 

SLEW RATE 

500V//is 


• 

BANDWIDTH 

8MHz 

HA-2630 and HA-2635 are monolithic, unity voltage gain 

• 

FULL POWER BANDWIDTH 

8MHz 

current amplifiers delivering extremely high slew rate, wide 
bandwidth, and full power bandwidth even under heavy output 

• 

INPUT RESISTANCE 

2.0 x 106 ^ 

loading conditions. This dielectrically isolated current booster 

• 

OUTPUT RESISTANCE 

2.0 n 

also offers high input impedance and low output resistance. 

These devices are intended to be used in series with an opera- 

• 

POWER SUPPLY RANGE 

±5 V to ±20V 

tional amplifier and inside the feedback loop whenever addi- 

• 

PACKAGE IS ELECTRICALLY ISOLATED 


tional output current is required. Output current levels are 
programmable by selecting two optional external resistors. 

APPLICATIONS 


These current amplifiers offer an exceptional 500V/ fj s slew 
rate and 8MHz bandwidth which allows them to be used with 
many high performance op amps in precision data recording 
and high speed coaxial cable driver designs. 2.0M ohm input 


COAXIAL CABLE DRIVERS 


resistance and 2 ohm output resistance coupled with ±400mA 
output current make HA-2630 and HA-2635 ideal components 

• 

AUDIO OUTPUT AMPLIFIERS 


in high fidelity audio output amplifier designs. 

• 

SERVO MOTOR DRIVERS 


HA-2630 and HA-2635 are available in an electrically isolated 

TO-8 type can for ease of mounting with or without a heat 

• 

• 

POWER SUPPLIES (BIPOLAR) 

PRECISION DATA RECORDING 


sink. HA-2630 is specified over the -55°C to +125°C range. 
HA-2635 is specified from 0°C to +75°C. 

PINOUT 


SCHEMATIC 


Package Code 2G 


♦Optional Current 
Limiting Resistor 


INPUT SfT 


Top View 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 




i r 1 1 i i"i i 




SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
input Voitage Range 
Output Current (Note 2) 

Internal Power Dissipation (Note 6) Free Air: 

In Heat Sink: 


ELECTRICAL CHARACTERISTICS 

v Supply = ±15 Volts RL = 50 0hms Rl = R 2 = OOhms Unless otherwise specified. 


40V 

± V Supply 
±7 00m A 
1W 
4W 


Operating Temperature Range: 

-55°C < Ta< +125°C 
0°C< T A ^ +75°C 
Storage Temperature Range: 

-65°C < T A < +150°C 


(HA-2630) 

(HA-2635) 





HA-2630 



HA-2635 





-55°C to +125°C 

0°C to +75°C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

* B ias Current 

+25°C 


30 

150 


30 

150 

P A 


Full 



200 



200 

pA 

Input Resistance 

+25°C 


2.0 



2.0 


M £2 

Input Capacitance 

+25°C 


5.0 



5.0 


pF 

TRANSF£R CHARACTERISTICS 

Voltage Gain (Note 1) 

Full 

.85 

.95 


.85 

.95 


V/V 

* Offset Voltage (Vout - V|N) 

+25°C 


70 

±200 


70 

±200 

mV 


Full 



±300 



±300 

mV 

Bandwidth (-3dB) 

+25°C 


8.0 



8.0 


MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing 

Full 

±10 



±10 



V 

* Output Current (Note 1) 

Full 

±300 

+ 400 


+ 300 

+ 400 


mA 

Output Resistance 

+25°C 


2.0 



2.0 


n 

Full Power Bandwidth (Note 1) 

+25°C 


8.0 



8.0 


MHz 

TRANSIENT RESPONSE 

Rise Time (Note 3) 

+25°C 


30 



30 


ns 

Slew Rate (Note 4) 

+25°C 

200 

500 


200 

500 


V/jjs 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

Full 


15 

20 


15 

23 

mA 

Supply Voltage Range 

Full 

±5 


±20 

±5 


±20 

V 

Power Supply Rejection Ratio (Note 5) 

Full 


66 



66 



dB 



NOTES: 1. V o =+10V 

2. Heat sink is required for continuous short circuit 
protection, regardless of current limit setting. 

3. V 0 = 0.4V p-p. 

4. Vq = 10V p-p. 

5. AVgyppLY = ±5V. 

6. Without heat sink, derate by 14mW/°C ambient 
temperature above 100°C ambient, with heat 
sink, derate by 67mW/°C case temperature above 
1 1 5°C case. 

*100% Tested For DASH 8 
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Ptwu Angle, (Degree*) 






TYPICAL APPLICATION 



LINE DRIVER PULSE RESPONSE 




Horizontal Scale = 200ns/Div. 
UpperTrace: Input, 200m V/Div. 
Lower T race: Output, 2V/D iv. 


SOME OTHER APPLICATIONS 



• BIPOLAR POWER SUPPLY 

• FUNCTION GENERATOR OUTPUT 

• DEFLECTION COIL DRIVE 

• AUDIO OUTPUT AMPLIFIER 


< 

111 
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HARRIS 

1 mkm SEM,CONDUCTOR 

A DIVISION OF HARRIS CORPORATION 

HA-2640/2645 

High Voltage 


Operational Amplifier 


K 

< 

111 

2 £ 


FEATURES 

• OUTPUT VOLTAGE SWING 

+35V 

• SUPPLY VOLTAGE 

±10V TO ±40V 

• OFFSET CURRENT 

5nA 

• BANDWIDTH 

4MHz 

• SLEW RATE 

5V/ms 

• COMMON MODE INPUT VOLTAGE SWING ±35V 

• OUTPUT OVERLOAD PROTECTION 


APPLICATIONS 

• INDUSTRIAL CONTROL SYSTEMS 


• POWER SUPPLIES 


• HIGH VOLTAGE REGULATORS 


• RESOLVER EXCITATION 


• SIGNAL CONDITIONING 


PINOUT 


DESCRIPTION 


HA-2640 and HA-2645 are monolithic operational amplifiers 
which are designed to deliver unprecedented dynamic specifica- 
tions for a high voltage internally compensated device. These 
dielectrically isolated devices offer very low values for offset 
voltage and offset current coupled with large output voltage 
swing and common mode input voltage. 

For maximum reliability, these amplifiers offer unconditional 
output overload protection through current limiting and a chip 
temperature sensing circuit. This sensing device turns the 
amplifier "off", when the chip reaches a certain temperature 
level. 

These amplifers deliver ±35V common mode input voltage 
swing, ±35V output voltage swing, and up to ±40V supply range 
for use in such designs as regulators, power supplies, and indus- 
trial control systems. 4MHz gain bandwidth and 5V//usslew 
rate make these devices excellent components for high perfor- 
mance signal conditioning applications. Outstanding input and 
output voltage swings coupled with a low 5nA offset current 
make these amplifiers excellent components for resolver excit- 
ation designs. 

HA-2640 and HA-2645 are available in metal can (TO-99) 
packages and can be used as high performance pin-to-pin 
replacements for many general purpose op amps. HA-2640 is 
specified from -55°C to +125°C and HA-2645 is specified over 
the 0°C to +75°C range. 


SCHEMATIC 



OFFSET 


ADJUST 


1 1 rM~.il f> 














SPECIFICATIONS 


ABSOLUTE maximum ratings 

Voltage Between V+ and V- Terminals 100V 

Operating Temperature Range 

Input Voltage Range ±37V 

-55°C<Ta<+125°C (HA-2640) 

Output Current/Full Short Circuit Protection 

0°C < T A < +75 g C (HA-2645) 

Internal Power Dissipation 680mW* 

Storage Temperature Range 

*Derate by 4.6mW/°C above +25°C 

-65°C< T A <+150°C 


ELECTRICAL CHARACTERISTICS 

^Supply = ±40V, R L = 5K, Unless Otherwise Specified. 


PARAMETER 

TEMP. 

HA-2640 
-55°C to +125°C 

HA-2645 

0°C to +75°C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 

* Offset Voltage 

Offset Voltage Average Drift 

* Bias Current 

* Offset Current 

Input Resistance 

Common Mode Range 

+25°C 

Full 

Full 

+25°C 

Full 

+25°C 

Full 

+25°C 

Full 

50 

±35 

2 

15 

10 

5 

250 

4 

6 

25 

50 

12 

35 

40 

±35 

2 

15 

12 

15 

200 

6 

7 

30 

50 

30 

50 

mV 

mV 

uv/°c 

nA 

nA 

nA 

nA 

Mft 

V 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 8) 

* Common Mode Rejection Ratio (Note 1) 

Unity Gain Bandwidth (Note 2) 

+25°C 

Full 

Full 

+25°C 

100K 

75K 

80 

200K 

100 

4 


100K 

75K 

74 

200 K 

100 

4 


v/v 

v/v 

dB 

MHz 

OUTPUT CHARACTERISTICS 









* Output Voltage Swing 

Full 

±35 



±35 



V 

* Output Current (Note 9) 

+25°C 

±12 

±15 


±10 

±12 


mA 

Output Resistance 

+25°C 


500 



500 


ft 

Full Power Bandwidth (Note 3) 

+25°C 


23 



23 


kHz 

TRANSIENT RESPONSE (Note 7) 









Rise Time (Notes 4, 6) 

+25°C 


60 



60 


ns 

Overshoot (Notes 4, 6) 

+25°C 


15 



15 


% 

Slew Rate (Note 6) 

+25°C 


5 



5 ! 

i 


V/p s 

POWER SUPPLY CHARACTERISTICS 






i 



* Supply Current 

+25°C 


3.2 

3.8 


3.2 

4.5 

mA 

Supply Voltage Range 

Full 

±10 


±40 

±10 


±40 

V 

* Power Supply Rejection Ratio (Note 5) 

Full 

80 

90 


74 

90 


dB 


*100% Tested For DASH 8 


NOTES: 1. V CM = +30V 3. Vq = +35V 5. V s = +1 OV to +40V 8. AVq = 

2. V 0 = 90mV 4. Vq = +200mV 6. A v = 1 9. R l =1KS2 

7. C L = 50p F 


QC 

< 

111 

Z 
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Ht HtUHMA NUt UUHVtS 


V+ = V- = 40VDC, T a = +25°C UNLESS OTHERWISE STATED 


INPUT BIAS AND OFFSET CURRENT 
vs TEMPERATURE 


INPUT NOISE CHARACTERISTICS 














Peak-to-Peak Voltage Swing 


PERFORMANCE CURVES (continued) 


OUTPUT VOLTAGE SWING 
vs FREQUENCY AT +25°C 



OUTPUT CURRENT CHARACTERISTIC 



Frequency, Hz 



SWITCHING WAVEFORM AND TEST CIRCUIT 


VOLTAGE FOLLOWER 
PULSE RESPONSE 


SLEW RATE AND TRANSIENT 
RESPONSE TEST CIRCUIT 




R L = 5K, C L = 50pF 

Vertical = lOV/Div. T A = +25°C 

Horizontal = 5ys/Div. Vg = +40V 
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■Jj HARRIS 

■ | SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 

HA-2650/2655 

Dual High Performance 


Operational Amplifier 


oc 

< 

in 

z 


FEATURES 



• SLEW RATE 


5V/jus 

• BANDWIDTH 


8MHz 

• BIAS CURRENT 


35nA 

• AV. OFFSET VOLTAGE DRIFT 


8/zV/oC 

• POWER CONSUMPTION 


75mW 

• SUPPLY VOLTAGE RANGE 

±2V TO +20V 

APPLICATIONS 



• VIDEO AMPLIFIERS 

• HIGH IMPEDANCE, WIDEBAND BUFFERS 


• INTEGRATORS 

• AUDIO AMPLIFIERS 

• ACTIVE FILTERS 



PINOUT 




DESCRIPTION 


HA-2650/2655 contains two internally compensated opera- 
tional amplifiers offering high slew rate and high frequency 
performance combined with exceptional DC characteristics. 
5V//U sec slew rate and 8MHz bandwidth make these amplifiers 
suitable for processing fast, wideband signals extending into the 
video frequency spectrum. Signal processing accuracy is en- 
hanced by front-end performance that includes 1.5mV offset 
voltage, 8 p V/°C offset voltage drift and low offset and bias 
current (InA and 35nA respectively). Offset voltage can be 
trimmed to zero on the devices offered in dual-in-line packages. 
Signal conditioning is further enhanced by 500MH input imp- 
edance. 

Applications for HA-2650/2655 include video circuit designs 
such as high impedance buffers, integrators, tone generators 
and filters. These amplifiers are also ideal components for 
active filtering of audio and voice signals. 

HA-2650/2655 are offered in 14 pin D.I.P. and metal TO-99 
packages and are also available in dice form. HA-2650 is spec- 
ified from -55°C to +125°C. HA-2655 operates from 0°C 
to +750C. 


SCHEMATIC 


Package Code 2A 



NOTE: Case Connected to V- V- 

TOP VIEW 


TO-116 



Package Code 4U 


NOTE: Bottom of package is connected to V-. 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 








SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




= +25°C Unless Otherwise Stated 


Power Dissipation (Note 2) 

TO -99 300 mW 

T0-116 300 mW 

Voltage Between V+ and V- Terminals 

40.0V 



Differential Input Voltage 

130.0V 

Operating Temperature Range: 3 

Input Voltage (Note 1) 

115.0 V 

HA-2650 

-55°C <T a <+125°C I 

Output Short Circuit Duration 

Indefinite 

HA-2655 

0°C<T a <+75°C 1 



Storage Temperature Range 

-65°C <T a <+150°C I 


ELECTRICAL CHARACTERISTICS 

V+= 15V V- = -15V 

PARAMETER 

TEMP. 

HA-2650 ' 

-55°C to +125°C 

HA-2655 

0°C to +75°C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 









* Offset Voltage 

+25°C 


1.5 

3 


2 

5 

mV 


Full 



5 



7 

mV 

A v. Offset Voltage Drift 

Full 


8 



8 


jUV/° C 

* Bias Current 

+25°C 


35 

100 


50 

200 

nA 


Full 



200 



300 

nA 

* Offset Current 

+25°C 


1 

■9 


2 

60 

nA 


Full 



n 



100 

nA 

Common Mode Range 

Full 

1 1 3 



±13 



V 

Differential Input Resistance 

+25°C 

5 

20 

I 

5 

20 


M12 

Common Mode Input Resistance 

+25°C 


500 



500 


M ft 

Input Capacitance 

+25°C 


5 



5 


pF 

TRANSFER CHARACTERISTICS 









* Large Signal Voltage Gain (Note 3ab) 

+25°C 

25K 

40K 


20 K 

40 K 


V/V 


Full 

20K 



15K 



V/V 

*Common Mode Rejection Ratio (Note 4) 

+25°C 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 

OUTPUT CHARACTERISTICS 









^Output Voltage Swing (Note 3c) 

+25°C 

113 

±14 


113 

114 


V 


Full 

113 



113 



V ' 

Full Power Bandwidth (Note 5) 

+25°C 

30 

80 


30 

80 


KHz 

Output Current (Note 3a) , 

+25°C 


120 



+18 


mA 

Output Resistance 

+25°C 


100 



100 


n 

TRANSIENT RESPONSE (Note 6) 









Rise Time (Note 7) • 

+25°C 


40 



40 


ns 

Overshoot (Note 7) 

+25°C 


15 



15 


% 

Slew Rate 

+25°C 

12 

-5 


12 

15 


V/jus 

POWER SUPPLY CHARACTERISTICS 









*Supply Current 

+25°C 


2.5 

3 


3 

4 

mA 

* Power Supply Rejection Ratio (Note 8) 

+25°C 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 


NOTES: 1. For supply voltages less than 115V, 
the absolute maximum input voltage 
is equal to the supply voltage. 

2. Derate at 4.7mW/°C at ambient tem- 
peratures above +1 10°C. 

3. (a) V Q = +10V (b) R|_ = 2K 

(c) R l = 10K 

*100% Tested For DASH 8 


4. V CM = ±5.0V 

5. A v = 1 ,R l = 2K ( V o = 20V pp 

6. See transient response/slew rate circuit. 

7. Vj n = 200mV 

8. A V = 15.0V 
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PERFORMANCE CHARACTERISTICS 



TYPICAL APPLICATIONS 
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SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 


HA-2700/2704/2705 

Low Power, High Performance 
Operational Amplifiers 


! 



FEATURES 


• LOW POWER DISSIPATION 

• HIGH SLEW RATE 

• HIGH OPEN LOOP GAIN 

• LOW INPUT BIAS CURRENT 

• LOW OFFSET VOLTAGE 

• HIGH CM rr 

• WIDE POWER SUPPLY RANGE 


APPLICATIONS 


• HIGH GAIN AMPLIFIER 

• INSTRUMENTATION AMPLIFIERS 

• ACTIVE FILTERS 

• TELEMETRY SYSTEMS 

• BATTERY-POWERED EQUIPMENT 


DESCRIPTION 


2.24mW AT ±1 5.0V 
20V//US 
300 K(Rl = 2KS2) 
5nA 
0.5mV 
106dB 
+5.5V TO ±20.0V 


HA-2700/2704/2705 are internally compensated operational 
amplifiers which employ dielectric isolation to achieve excellent 
DC and dynamic performance with very low quiescent power 
consumption. 

DC performance of the amplifier input is characterized by high 
CMRR (106dB), low offset voltage (0.5mV, HA-2700 and 
HA-2704; ImV, HA-2705) along with low bias and offset 
current (5.0nA and 2.5nA respectively). These input specifi- 
cations, in conjunction with offset null capability and open- 
loop gain of 300.000V/V, enable HA-2700/2704/2705 to 
provide accurate, high-gain signal amplification. Gain band- 
width 1MHz and slew rate of 20V/ju s allow for processing of 
fast, wideband signals. Input and output signal amplitudes of 
at least ±11 volts can be accomodated while providing output 
drive capability of 10mA. For maximum reliability, the output 
is protected in the event of short circuits to ground. 

These amplifiers operate from a wide range of supplies (±5.5V to 
±20V) with a maximum quiescent supply drain of only 150/uA. 
HA-2700/2704/2705 are, therefore, ideally suited to low-power 
instrumentation and filtering applications that require fast, 
accurate response over a wide range of signal frequency. 


These amplifers are available in three performance grades: 
HA-2700 is rated for operation from -55°C to +125°C; HA- 
2704 is specified over -25°C to +85°C; HA-2705 is specified 
from 0°C to +75°C. All three devices are available in TO-99 
cans or 14 lead D.I.P. packages. 


PINOUT 


TO-99 



TOP VIEW 


TQ-116' 



Case Connected to V- 


SCHEMATIC 


Package Code 2A 


Package Code 4U 

14 N.C. 

13 N.C. 

12 OFFSET ADJ 
11 V + 
tO OUTPUT 
9 N.C 
8 N.C. 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 


Voltage Between V + and V~ Terminals 

44.0V 

Differential Input Voltage 

±18,0V 

Internal Power Dissipation (Note 7) 

300mW 

Storage Temperature 

-65°C<Ta <+150°C 


ELECTRICAL CHARACTERISTICS 

V + = +15.0 V.D.C. 


PARAMETER 


INPUT CHARACTERISTICS 



* Offset Voltage (Note 1) 

+25°C 

Full 


* Bias Current 

+25°C 

Full 


* Offset Current 

+25°C 

Full 


Common Mode Range 

Full 

± 


V“ = -15.0 V.D.C. 

HA-2700 HA-2704 HA-2705 

-55°C to +1 25°C -25°C to +85°C 0°C to +75°C 

MIN. ItYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


0.5 


5.0 20. 
50. 


M 


2.5 10.0 
30.0 


2.5 10.0 
30.0 



5.0 mV 

7.0 mV 

40.0 nA 
nA 


15.0 nA 

40.0 nA 


TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain 
(Notes 2 & 3) 

* Common Mode Rejection Ratio 
(Note 4) 

Gain Bandwidth Product (Note 2) 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 2) 

Output Current (Note 3) 

TRANSIENT RESPONSE 
CHARACTERISTICS 

* Slew Rate (Notes 2 & 6) 

POWER SUPPLY 
CHARACTERISTICS 


200K 300K 
100K 


86 106 

1.0 


±12.0 +13.0 
±11.0 


10 20 


200K 300K 
100K 


86 106 
1.0 


±12.0 ±13.0 
±11.0 


10 20 


BOOK 300 K 

Rook 


80 106 
1.0 


:12.0 ±13.0 
: 11.0 


10 20 


Supply Current 

+25°C 


75 

150 


75 

150 


75 

150 

yA 

Power Supply Rejection Ratio 
(Note 5) 

Full 

86 

100 


86 

100 


80 

100 


dB 


NOTES: 1 . Can be adjusted to zero with 1 megohm pot between Pins 1 and 8 with the tap to Pin 7. 

2. R L = 2K, C L = lOOpF 

3. Vq = ±1 0.OV 

4. Vqm = ±5.0V 

5. V S = ±10.0V to ±20.0V 

6. Ay = 5 

7. Derate by 6.6 mW/°C above 105°C. 

*100% Tested For DASH 8 


AC 
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TYPICAL PERFORMANCE CURVES 


OFFSET VOLTAGE AS A FUNCTION OF TEMPERATURE 



INPUT BIAS CURRENT AND OFFSET CURRENT 
AS A FUNCTION OF TEMPERATURE 



BIAS CURRENT AS A FUNCTION OF 
COMMON MODE VOLTAGE 


BIAS CURRENT AS A FUNCTION OF DIFFERENTIAL 
INPUT VOLTAGE 



500 
400 
300 
200 

< 

3 100 

«r 0 
<c 

i -100 
< 

m -200 
-300 
-400 
-500 

-20 -15 -10 -5 0 5 10 15 20 

COMMON MODE VOLTAGE IV) 







Vs * +15.0V 










I 









i 










I 








■ 

i 











































POWER SUPPLY CURRENT AS A FUNCTION OF 
DIFFERENTIAL INPUT VOLTAGE 


1 



Vs - 115.0V 




- — 

T A - + 25°C 


E 








































o« i 1 * 1 * — -> 

0 100 200 300 400 MO 

DIFFERENTIAL INPUT VOLTAGE ImVI 





V S = 1 15.0V 








1 1 












■ ■ 






■ ■ 























J 








/■ 






0 5 10 15 20 25 

DIFFERENTIAL INPUT VOLTAGE IV) 


POWER SUPPLY CURRENT AS A FUNCTION 
OF TEMPERATURE 



TEMPERATURE l°CI 


NOTE: Open loop (comparator) applications are 

not recommended, because of the above 
characteristic. 


VOLTAGE GAIN AS A FUNCTION OF TEMPERATURE 
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TYPICAL PERFORMANCE CURVES ( continued ) 



TYPICAL APPLICATIONS 


HIGH GAIN AMPLIFIER (100 V/V) 


100ft lOKft 



SCALE: 

Horizontal - 20^is/division 
Vertical - 5.0V/division 






AC 

< 

Ui 


UNITY GAIN VOLTAGE FOLLOWER 



Non-inverting unity gain with a 2Kfiand lOOpF load 
TOP: V| N = 10.0V Peak to Peak 

BOTTOM: V Q y T 

SCALE: Horizontal -1 ps/division 
Vertical -5.0V/division 

NOTE: Faster increase rise and fall time and increase 
distortion on output wave form . 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HA-2720/25 

Wide Range Programmable 
Operational Amplifier 


X 

< 

ill 

z 



FEATURES 

• WIDE PROGRAMMING RANGE 


SLEW RATE 

0.06 TO 6V//is 

BANDWIDTH 

5kHz TO 10MHz 

BIAS CURRENT 

0.4 TO 50nA 

SUPPLY CURRENT 

IjuA TO 1.5mA 

• WIDE POWER SUPPLY RANGE 

±1.2 TO ±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 


APPLICATIONS 

• ACTIVE FILTERS 


• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 


• MODULATORS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


Package Code 2A 


Top View 


OFFSET 


INVERTING 

INPUT 


6 ) OUTPUT 


\ X r _ / 

M3) r 5 )/ 

NON-INVERTINGX' (4) J^OFFSET 
INPUT NULL 

NOTE: Case tied to V 


DESCRIPTION 


HA-2720/2725 programmable amplifiers are internally compen- 
sated monolithic devices offering a wide range of performance, 
that can be controlled by adjusting the circuits' "set" current 
((SET)- By means of adjusting an external resistor or current 
source, power dissipation, slew rate, bandwidth, output current 
and input noise can be programmed to desired levels. This 
versatile adjustment capability enables HA-2720/2725 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2720 and HA-2725 can, therefore, be utilized as the stand- 
ard amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2720/2725 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipment. A primary application for HA-2720/2725 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2720/2725 can be used for designs such as current controlled 
oscillators modulators, sample and hoid circuits and variable 
active filters. 

HA- 2720 is guaranteed over -55°C to +125°C. HA-2725 is 
specified from 0°C to +75°C. Both parts are available in TO-99 
cans or dice form. 


SCHEMATIC 




CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 45.0V 
Differential Input Voltage ±30.0V 

Input Voltage (Note 1) ±15. 0V 

•SET (Current at Iset) 500A> 

V§et (Voltage to Gnd. at Iset) V+ - J 


45.0V Power Dissipation (Note 2) 300mW 

±30.0V Operating Temperature Range: 

±1 5 0V HA-2720 -55°C < Ta < +125°C 

500^/A HA " 2725 °° C - T A ^ +75 ° C 

V+ - 2 0V < Vset < V+ $ tora 9 e Temperature Range -65°C < Ta < +150°C 


ELECTRICAL CHARACTERISTICS 

V+ = +3.0V, V- = -3.0V 


HA-2720 
-55°C to +125°C 


HA-2725 
0°C to +75°C 


PARAMETER 

TEMP. 

INPUT CHARACTERISTICS 
*0ffset Voltage 

25°C 

Full 

Offset Current 

25°C 

Full 

Bias Current 

25°C 

Full 

Input Resistance 

25°C 

Input Capacitance. 

25°C 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Note 9) 

25°C 

Full 

*Common Mode Rejection Ratio (Note 4) 

Full 

OUTPUT CHARACTERISTICS 
‘Output Voltage Swing (Note 3) 

25°C 

Full 

Output Current (Note 5) 

25°C 

Output Resistance 

25°C 

Output Short-Circuit Current 

25°C 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25°C 

Overshoot (Note 6) 

25°C 

Slew Rate (Note 7) 

25°C 


POWER SUPPLY CHARACTERISTICS 
Supply Current 

* Power Supply Rejection Ratio (Note 8) 

*100% Tested For DASH 8 


I SET = L5/7A I SET = 15 ^ A ’SET = 1-5/HA ISET = 15/iA 

min.Ityp.Imax. min.Ityp.Imax. min.Ityp.Imax. min.Ityp.Imax. units 


0.5 3.0 

7.5 

2.0 5.0 

10 


2.0 3.0 
5.0 

1.0 10 
20 


2.0 5.0 

7.0 



170 TiA 

200 fl A 
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SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS 

V+ = +15. OV, V- = -15.0V 



PARAMETER 

TEMP. 

INPUT CHARACTERISTICS 
* Offset Voltage 

25°C 

Full 

* Offset Current 

25°C 

Full 

* Bias Current 

25°C 

Full 

Input Resistance 

25°C 

Input Capacitance 

25°C 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Notes 3 & 9) 

25°C 

Full 

^Common Mode Rejection Ratio (Note 4) 

25°C 

Full 

OUTPUT CHARACTERISTICS 
*0utput Voltage Swing (Note 3) 

25°C 

Full 

_i. Output Current (Note 5) 

25°C 

Output Resistance 

25°C 

Output Short-Circuit Current 

25°C 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25°C 

Overshoot (Note 6) 

25°C 

Slew Rate (Note 7) 

25°C 

POWER SUPPLY CHARACTERISTICS 
^Supply Current 

25°C 

Full 

* Power Supply Rejection Ratio (Note 8) 

Full 


HA-2720 
-55°C to +125°C 


HA-2725 
0°C to +75°C 


•SET = 1-5/iA ISET = 15/M Iset = 15/M IsET = 15//A 
MIN.j TYP. (MAX. MIN.lTYP.lMAX. MIN.lTYP. I MAX. MIN.lTYP. I MAX. UNITS 


2.0 3.0 

5.0 

0.5 3.0 

7.5 

2.0 5.0 

10 


2.0 3. 
5. 

1.0 10 
20 

8.0 20 
40 


2.0 5.0 

7.0 

0.5 5.0 

7.5 

2.0 10 
10 


1.0 10 


40K 100K 
25K 


±12 ±13.5 
±10 


40 K 120K 
25K 


±12 ±13.5 
±10 


±12 ±13.5 
±10 


20 nA 


8.0 30 


±12 ±13.5 
±10 


40 nA 

MQ 




210 HA 

250 jiiA 


NOTES: 1. For supply voltages less than 115.0V, the absolute maximum input voltage is equal to supply voltage. 

2. Derate at 6.8mW/°C for operation ambient temperatures above 75°C. 

^SUPPLY ~ :t3 - 0v V SUPP|_Y = ±15 ' 0V ’SET = 1 5 M A *SET = 15 M A 

3. T = +2b°C and Full T = +25°C Ft L = 75Kft r ( = 5Ki2 

— T = Full R L =75Kf2 Rl = 75KS2 


V SUPPLY = 13 - 0V 

V SUPPl_Y ~ * 15 - 0V 

l SET = 1-B^A 

3. T = +2b°C and Full 

T = +25°C 

Ft L = 75Kft 

— 

T = Full 

Fl L = 75KS2 

4. V CM = ±1.5V 

V CM = ±5.0V 


5. V Q = 12.0V 

r m - - - 

Vq = IIO.OV 



My + * - V j j^| — 4UUm V, — Olv, C 

1 0OpF 

7. V Q = ±2.0V 

Vq = IIO.OV 

R R l = 20K 

8. AV = 11.5V 

Av = 15.0V 


9. V Q = ll.OV 

Vq = IIO.OV 



*100% Tested For DASFI 8 


714 


©!C MASTER 1978 






































PERFORMANCE CURVES 


UNLESS OTHERWISE NOTED: T A = 25°C, V S = ±15VDC 


INPUT BIAS CURRENT 
vs. SET CURRENT 


INPUT BIAS CURRENT 
vs. TEMPERATURE 


INPUT OFFSET CURRENT 
vs. TEMPERATURE 





1 10 

Set Current (fjA) 

100 

-50°C -25°C 0°C +25°C +50°C +75°C +100°C +125°C 

1 Temperature 

-75°C -50°C -25°C D°C +25°V *50° +?5°C *100°C *125°C 

Temperature 

CHANGE IN OFFSET VOLTAGE 
vs. I SET (UNNULLED) 


INPUT NOISE CURRENT 
vs - 'SET 

INPUT NOISE VOLTAGE 
«• 'SET 
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PERFORMANCE CURVES 


UNLESS OTHERWISE NOTED: 

T A = + 25°C, V s = + 15VDC 


MAXIMUM OUTPUT VOLTAGE SWING 
vs. LOAD RESISTANCE 

GAIN BANDWIDTH PRODUCT 

vs 'set 

OPEN LOOP VOLTAGE GAIN 
vs. TEMPERATURE 
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PERFORMANCE CURVES 



TYPICAL BIASING CIRCUITS SET CURRENT VS. SET RESISTOR I 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2730/35 

Wide Range Dual Programmable 
Operational Amplifier 


CC 

< 

UJ 


FEATURES 

• WIDE PROGRAMMING RANGE 


SET CURRENT 

0.1 TO IOOjuA 

SLEW RATE 

0.06 TO 6V/jxs 

BANDWIDTH 

5kHz TO 10MHz 

BIAS CURRENT 

0.4 TO 50nA 

SUPPLY CURRENT 

1/xA TO 1.5mA 

• WIDE POWER SUPPLY RANGE 

+1.2 TO +18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 


APPLICATIONS 

• ACTIVE FILTERS 


• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 


• MODULATORS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


DESCRIPTION 


HA-2730/2735 Dual Programmable Amplifiers are internally 
compensated monolithic devices offering a wide range of perfor- 
mance, that can be controlled by adjusting the circuits' "set" 
current Oset)- By means of adjusting an external resistor or 
current source, power dissipation, slew rate, bandwidth, output 
current and input noise can be programmed to desired levels. 
Each amplifier on the chip can be adjusted independently. This 
versatile adjustment capability enables HA-2730/2735 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2730/2735 can, therefore, be utilized as the standard 
amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2730/2735 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipement. A primary application for HA-2730/2735 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2730/2735 can be used for designs such as current controlled 
oscillators, modulators, sample and hold circuits and variable 
active filters. 

HA-2730 is guaranteed over -55°C to +125°C. HA-2735 is 
specified from 0°C to +75°C. Both parts are available in 14 
lead D.I.P. package or dice form. 


SCHEMATIC 

















ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 45.0V 
Differential Input Voltage ±30.0' 

Input Voltage (Note 1) ±15.0' 

•SET (Current at Iset) 500/7; 

V$ET (Voltage to Gnd. at lsET> V+ - ; 


Power Dissipation (Note 2) 500mW 

Operating Temperature Range: 

HA-2730 -55°C < T A < +125°C 

HA-2735 0°C < T A < +75°C 


V+ - 2 0V < Vsej < V+ Storage Temperature Range -65°C < T/\ < +150°C 


ELECTRICAL CHARACTERISTICS (Each Side) 
V+ = +3.0V, V- - -3.0V 


PARAMETER 

TEMP. 

INPUT CHARACTERISTICS 
^Offset Voltage 

25°C 

Full 

Offset Current 

25°C 

Full 

Bias Current 

25°C 

Full 

Input Resistance 

25°C 

Input Capacitance 

25°C 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Notes 3 & 9) 

25°C 

Full 

*Common Mode Rejection Ratio (Note 4) 

Full 

OUTPUT CHARACTERISTICS 
*0utput Voltage Swing (Note 3) 

25°C 

Full 

Output Current (Note 5) 

25°C 

Output Resistance 

25°C 

Output Short-Circuit Current 

25°C 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25°C 

Overshoot (Note 6) 

25°C 

Slew Rate (Note 7) 

25°C 

POWER SUPPLY CHARACTERISTICS 
*Supply Current (Each Amp) 

25°C 

Full 

*Power Supply Rejection Ratio(Note 8) 

Full 


HA-2730 HA-2735 

-55°C to +125°C 0°C to +75°C 

•SET = 15/7 A ISET = 15/7 A ISET = 15/7 A ISET = 15/7 A 

min.Ityp.Imax. min.Ityp.Imax. min.|typ.|max. min.Ityp.Imax. units 


2.0 3.0 

5.0 

0.5 3.0 

7.5 

2.0 5.0 

10 


1.0 10 
20 

8.0 20 
40 


2.0 5.0 

7.0 

0.5 5.0 

7.5 

2.0 10 
10 


§Hq 

■FI 


1.0 10 


20 nA 



170 /7A 

200 /7A 


*100% Tested For DASH 8 
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SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS (Each Side) 

V+ = +15. OV, V- = -15.0V 






HA-2730 





HA-2735 







-55°C to +125°C 




0°C to +75°C 





■SET = 1-5/M 

'SET = 15/M 

ISET= 1-5/M 

'SET = 15/M 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
^Offset Voltage 

25°C 


2.0 

3.0 


2.0 

■ 


2.0 

5.0 


2.0 

5.0 

mV 


Full 



5.0 



I 



7.0 



7.0 

mV 

*0ffset Current 

25°C 


0.5 

3.0 


1.0 

10 


E9 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 


H 

7.5 



20 

nA 

^ Bias Current 

25°C 


2.0 

5.0 


8.0 

20 



10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance 

25°C 


50 



5 



50 



5 


mQ 

Input Capacitance 

25°C 





3.0 






3.0 


pF 

TRANSFER CHARACTERISTICS 




1 

P 


If 

m 


B 

B 


■ 


*Large Signal Voltage Gain (Notes 3 & 9) 

25°C 

40K 

100K 

m 

ill 

120K 

B 

9 

100K 

B 


120K 

B 

V/V 

Full 

25K 


m 



B 

n 


i 



B 

V/V 

*Common Mode Rejection Ratio (Note 4) 

25°C 

Full 

80 

90 

B 

80 

90 

■ 

74 

90 

■ 

74 

90 


dB 

dB 

OUTPUT CHARACTERISTICS 















# 0utput Voltage Swing (Note 3) 

25°C 

+ 12 

±13.5 


+12 

±13.5 


+ 12 

±13.5 


+ 12 

±13.5 


V 

Full 




+10 



+ 10 



+ 10 



V 

Output Current (Note 5) 

25°C 


±0.5 



±5.0 



±0.5 



±5.0 


mA 

Output Resistance 

25°C 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

25°C 


3.7 



19 



3.7 



19 


mA 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25°C 


2.0 



0.2 



2.0 



0.2 

i 

/ys 

Overshoot (Note 6) 

25°C 


5 



15 



5 



i 

15 

s 

% 

Slew Rate (Note 7) 

25°C 


0.1 



0.8 



0.1 



0.8 


V//Us 

POWER SUPPLY CHARACTERISTICS 













i 

I 


*Supply Current (Each Amp) 

25°C 


20 



210 



20 



210 


/M 

Full 



25 



250 



25 



250 

/M 

* Power Supply Rejection Ratio (Note 8) 

Full 

100 



100 



150 


! 

150 



/yv/v 


NOTES: 1 . For supply voltages less than ±1 5.0V, the absolute maximum Input voltage Is equal to supply 
2. Derate at 4.7mW/°C at ambient temperatures above 68°C. 

I, 


V SUPPLY ~ ±3 - 0v 


V SUPPLY " ±15 - 0V 


3. 

T = +25°C and Full 

T = +25°C 


— 

i T - Pull 

4. 

V cm =±1-5V 

V CM = ±5.0 V 

5. 

Vq = ±2.0V 

Vq = ±10,OV 

6. 


A v = +1, V |N = 400m V, R 

7. 

V Q = ±2.0 V 

Vq = ±10.0V 

8. 

^V = ±1.5V 

Av = ±5.0V 

9. 

Vq = ±1 .OV 

Vq = ±10.0V 


l SET ° 1.5/JA 

R. = 75k£7. 

o _ ^ O 


'SET 


voltage. 
= 1 5/Ll A 


R. = 5K.fi 


= -r.^O 


"L 

R L 


5Kfi 


RR, = 20K 


'100% Tested For DASH 8 
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PERFORMANCE CURVES 


UNLESS OTHERWISE NOTED: T A = +25°C, Vg = + 15VDC 


INPUT BIAS CURRENT 
vs. SET CURRENT 


INPUT BIAS CURRENT 
vs. TEMPERATURE 


INPUT OFFSET CURRENT 
vs. TEMPERATURE 


:== gI?Ti’^frT l 2 --"iv 

mlinvniflMiaiiiii^miaiai 
■ ■mnillHHIIIIIIIHBaHMI 
milllEllHHIIIIIII 

IHIIIfllliHHIHIIIIIII 


mi! 


■■aiaul 

■■■mil 

■■■mil 

Illlllll 


■■■■■mi 

■■■■■ana 

111111111 

lllllllll 


■■■■■iiiHraaiHiuiil 
■■■■■III ■■■■■! | 

IIIIIIIIHHHH 

III’’, i« ■lllllll I 


■nsa 


niiHiKiillMlIH 


«ir<nm 

imiiiiiii 

1111111111 


■■■■11111 


BBIMIIll 

mum I 

lllllllll 


50°C -25°C 0°C +25°C +50°C +75°C +100°C +125°C 

Temperature 


-75°C -50°C -25°C 0°C +25°V ♦! 

Temperature 


CHANGE IN OFFSET VOLTAGE 
. vs. I SET (UNNULLED) 


IniiriniTililiiSiiiiiBiiin 
piiiiiaiB^iiesiiii 
■HlllllllllliKiiillHIIl 
miiiiBSii i— mi ami; 
esiiiiiimiiiMHBm 
BIIIIIIIIBIIIII 

mini linn 
■iiiiiaiiid 
■iiiminiiiiiiniMi 


INPUT NOISE CURRENT 
vs - 'SET 


■ ■■■■III ■ 

■■aiiiiia 

■111111 


lllllllll 

lllllllll 


■IIMIII 

RSlIIIIII 


■SSillii 

Illlllll 


Illlllll ■■■'<111111 

iiiiKiiiii 


IIIIIUMIIIIi 


IIIIIIHI 


■iiiiiiii 

imiwrn 


■iiiinii 

■■iiiiiiii 


ilium 

iiiiiiii 


INPUT NOISE VOLTAGE 
vs - 'SET 


Hmiiiii.’HHiiiiiiii 

[■11111111*111111 


iniiiHiil 


Hill «Ri^llllllll 

IIIIIIIHBIIIIIIIil 


IIIIIIIIHHIIIIIIII 

|[(!!||!!i) 

■■■■am am ■■■■■■■in ■ 
■lllllll ■■■Illlllll 

iiiiiiii ■■■iiiiiiii 

IIIIIHHIIIIIIIII 


■■■iiiii 

■lllllll 


■ ■■■■III 

■ lllllll 

Illlllll 

Illlllll 


INPUT NOISE VOLTAGE AND CURRENT 
vs. FREQUENCY 


OPTIMUM SET CURRENT FOR MINIMUM 
NOISE vs. SOURCE RESISTOR 


55 

5 

SSiaiiiSI 


ss:::: — BV|Ti T ff , ff r l f F-- ? ""l 



5 

■«!!!!! SS 

IIIIIIH 


■ ■iiniHBmaaiiiii^H 
■■iini^MmaiiiiiimB 

■llllll■■■lllllll■i 

■■■■inn 

■naamii 

■II 

1 

■HjiijiS 

fiiiiiiirainm 

Illlllll 

5 

■ 

■■iiiii^m 

nii.;m 


■■■■miHMaBiaiiiHa 

iBiiiiiSSSaiilwS 

SSSSSni 

■■•■inn 

■Illlllll 

|^R!!IB 



Is 

■ 

■■i!'!!S 

SI 

■1 

RiMinSSSiiiiiiSS 

miimsiiium 

■mum 

■lllllll 


MiwiissHKEniffiii 


■iiiiiiii 


I— ■■■III — — ■■■IIIB 

lE BS aEB S iiiilil 

■i!!!!! ■!■!!!!!"! 


■ ■■Illl I 

lllllll 

lllllll 


10 100 IK 10K 100K 

Frequency (Hz) 


iiiiiiiiSiii’' 

IIIIIIIBil 

itimSS 
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inim 

!lllllll|!lll 

iiiiiiiMiiii 

!!!!!!!■! 

iiiiiiiifiiii 

iiiiiiiiS iii 

S .;j 

iiiiiS 
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■■■iiii« 

■IIIIIIH 

■iiimm 

2IIIIIIS 

■■■■•laiaH 

■IIIIIIH 
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■111 

■■■■•■iii 

■■■uni 

■lllllll 
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■ 

SSiSSSiiS 

■Illlllll 

■mum 

1!!!!H 

■■■> '■>■■■ 
■■■•1 IIHH 

■■■iim 
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!!H 

SSSSmmhm 

SHMIIIH 

■iiihhh 

■IIIIIIH 

■11111111 

■lllllll 

■mi 


SSSSSmSS 

■mum 
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SSSSiiiiS 

■IIIIIIH 
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SmhiSiSS 

■mum 

■mis 

SSiml! 

■mm 
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PERFORMANCE CURVES 



JRRENT 


CHANNEL SEPARATION vs. 



FREQUENCY 

■1111 

llllllll 

ll■llllll 

i 

pniniiNHiiiiniiiiiiiiii 



■1111111 

£ 

iiiiiiHiiiiBainiiiiiiil 

■ini 

■iiiii 

■iiiii 

| 

iniBi— air ■»! 
RiiiiinimiinniiniKi 

■iiiii 


mmmmwmmmm 

■mi 


1kHz 10kHz 100kHz 1MHz 10MHz 

Frequency 

■mi 


100 




TYPICAL BIASING CIRCUITS 



TRANSIENT RESPONSE/SLEW RATE CIRCUIT 



V- 

NOTE: Numbers »n parenthsis refer to the second half. 
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SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORATION 


HA-2900/04/05 

Chopper Stabilized 
Operational Amplifier 


FEATURES 


• OFFSET VOLTAGE DRIFT 0.2/iV/ o C 

• OFFSET CURRENT DRIFT 1pA/0C 

• OPEN LOOP GAIN 5x108 

• BANDWIDTH 3MHz 

• SLEW RATE 2.5V/jus 


• TRUE DIFFERENTIAL INPUTS 

APPLICATIONS 

• HIGH-GAIN DC INSTRUMENTATION 

• HIGH-ACCURACY WEIGHING EQUIPMENT 

• BIOMEDICAL AMPLIFIERS 

• PRECISION INTEGRATORS AND TIMERS 

PINOUT AND SUGGESTED HOOKUP 


DESCRIPTION 


HA-2900/2904/2905 are monolithic chopper-stabilized opera- 
tional amplifiers that employ dielectric isolation achieving super- 
ior offset drift, extremely low input currents and excellent AC 
performance. Input drift is characterized by offset voltage drift 
of 0.2 p V/°C and offset current drift of 1pA/°C. Initial offset 
voltage is only 20 juV while offset current is 50pA. These input 
specifications make HA-2900/2904/2905 ideally suited to high 
accuracy applications such as high-gain DC instrumentation, and 
precision integration. The amplifiers can be used to replace 
other op amps in designs where much lower errors are required 
without external adjustments. 3MHz gain-bandwidth product 
makes HA-2900/2904/2905 valuable for processing wide band 
signals as well as for low frequency measurements. 

In addition to offering high-accuracy performance, these "chop- 
pers" also offer versatility by virtue of their symmetrical, dif- 
ferential inputs which permit operation in any op amp config- 
uration - inverting, non-inverting or balanced. These devices 
require only three external capacitors for proper operation. 

HA-2900 is guaranteed over -55°C to +125°C; HA-2904 
operates from -25°C to +85°C; HA-2905 operates from 0°C 
to +75°C. All devices are available in a hermetically sealed 
metal can. 


FUNCTIONAL DIAGRAM 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 


% 
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ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

42.0V 

Operating Temperature Range 

-55°C <T a < +125°C (HA-2900) 

Differential Input Voltage (Note 1) 

±15V 


-25°C <T A <±85°C (HA-2904) 

Output Current/Fuil Short Circuit Protection 


Storage Temperature Range 

0°C <T A <+75°C(HA-2905) 

Internal Power Dissipation 

300mW* 

•Derate by 6.6mW/°C above +105°C 

-65°C <T A <+150°C 



ELECTRICAL CHARACTERISTICS 

Test Conditions: Cl = C2 = 0.1/iF, C3 = 1500pF, Vsupply = ±15.0V unless otherwise specified. 


HA-2900 
-55°C to +125°C 


HA-2904 

-25°C to +85°C 


HA-2905 
0°C to +75°C 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage 

Offset Voltage Average Drift 
*Bias Current 

* Offset Current 

Offset Current Average Drift 
Input Resistance 
Input Capacitance 
Common Mode Range 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 2) 
Chopper Frequency 

^Common Mode Rejection Ratio (Note 3) 
Gain Bandwidth Product (Note 4) 


OUTPUT CHARACTERISTICS 


‘Output Voltage Swing (Note 2) 
*0utput Current 
Output Resistance 
Full Power Bandwidth (Note 5) 


TRANSIENT RESPONSE 


(NOTES 2, 8, and 9) 


Rise Time (Note 6) 
Overshoot (Note 6) 
Slew Rate (Note 5) 


POWER SUPPLY CHARACTERISTICS 


MIN. TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. TYP. MAX. 

20 



20 


20 


60 



50 

80 

0.3 

0.6 


0.2 

0.4 

0.2 

150 



150 


150 


1,000 



1,000 

1,000 

50 



50 


50 


500 



500 

500 

1 

4 


1 

3 

1 

100 



100 


100 

10 



10 


10 

±10 


±10 



±10 

. 5x10 s 



5x10 s 


5 x10 s 

10 s 


10 7 



10 6 

750 



750 


750 

120 160 


130 

160 


120 160 

3 



3 


3 

±10 ±12 


±10 

±12 


±10 ±12 

±10 


±10 



±7 

200 



200 


200 

40 



40 


40 

200 



200 


200 

20 



20 


20 

2.5 



2.5 


2.5 


* Supply Current 

+25°C 


3.5 

5.0 


3.5 

5.0 


3.5 

5.0 

* Supply Voltage Range 

Full 

±12 


±20 

±10 


±20 

±12 


±20 

*Power Supply Rejection Ratio (Note 7) 

Full 

120 

160 


130 

160 


120 

160 

1 



NOTES: 1. Input terminals should be protected against static 
discharge during handling and installation. Input 
voltage should never exceed supply voltages. 

2. R l “ 2K 

3. V CM = +5.0V 

4. Ay = 10 


5. V 0 = +10V 

6. V 0 = ±200mV 

7. AV S = +5V 

8. C L = 50pF 

9. Ay = +1 See transient response test 
circuits and waveforms, page 4. 


100% Tested For DASH 8 
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o 

ZJ 

■D 

c 

o 

o 

E 

0 

W 




V+ = V- = 15VDC, T a = 25°C UNLESS OTHERWISE STATED 


INPUT VOLTAGE NOISE 



Frequency (Hz) 


OPEN LOOP FREQUENCY AND 
PHASE RESPONSE 



Frequency (Hz) 


OUTPUT VOLTAGE SWING 
vs. FREQUENCY 


5 

co 



tOK tom tM 


TYPICAL INPUT CHARACTERISTICS 
vs. TEMPERATURE 



Frequency (Hz) 


Temperature (°C) 


NORMALIZED A.C. PARAMETERS 
vs. SUPPLY VOLTAGE 


NORMALIZED A.C. PARAMETERS 
vs. TEMPERATURE 
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Input Offset Voltage (/zV) 









PERFORMANCE CURVES (continued) 


VOLTAGE FOLLOWER 
SLEWING WAVEFORM 


VOLTAGE FOLLOWER 
TRANSIENT RESPONSE WAVEFORM 








■ 

■■■ 

■ 

m 

m 

■ 

■ 

■ 

■ 

■■■U 

■ 

■ 

■■ 

■ 

mmmm 

m 

■ 

■ 

■■ 

RRRNMmUHURRII 

■ 

mil 

■ 

■ 

■ 

■ 

■ 

■■ms 

■ 

m 


■ 

■ 

■■■ 

m 

m 

■ 

■ 

■ 

■ 



Upper Trace: Input: 5V/Div. 
Lower Trace: Output; 2V/Div. 
Horizontal: 2)US/Div. 

SLEW RATE 


TRANSIENT RESPONSE 


Upper Trace: Input; lOOmV/Div. 
Lower Trace: Output; 50mV/Div. 
Horizontal: 500ns/Div. 

SLEW RATE AND 
TRANSIENT RESPONSE 




90% f t 
OUTPUT / AV 

io% / _! i 

-5 OV Z 

, 4 T I SLEW RATE = 4V/4 T 
I L - 1 


OUTPUT /| 
10 % / | 


I U— RISE TIME 

NOTE: Measured on both positive and 
negative transitions. 


I cTpC2 C^ 


APPLICATION TIPS 


(1) Device inputs should be protected against exceeding either sup- (4) Chopper noise is present chiefly as a common mode input cur- 


ply voltage from static discharge or inadvertent connection, par- 
ticularly when wired directly to a connector or instrument pan- 
el. 


rent signal, and may be minimized by matching the impedances 
at the two inputs. Random noise may be reduced at the expense 
of bandwidth using active or passive filtering. 


(2) External capacitors Cl, C2, and C3 should have good tempera- 
ture stability, low leakage, and low dielectric absorption. Poly- 
styrene (below +85°CK teflon types or polycarbonate are 
recommended. C3 could also be silver mica • 

(3) Particular- care must be exercised in system layout and material 
and component selection to realize the full performance poten- 
tial of the HA-2900/2904/2905. External sources of drift error 
may include the thermocouple and electrochemical EMF’s gen- 
erated at junctions of dissimilar metals, leakage across insulating 
materials, static charges created by moving air, and improper 
grounding and shielding practices. 


(5) Input frequencies near the chopper frequency (750Hz) or its har- 
monics may result in small components of difference frequency 
in the output. This effect should be checked in the individual 
application, and if objectionable, a low pass filter may be added 
in series with the input. 

(6) When operating at closed loop gains between 70 dB and 140 dB, 
compensation networks may be required, because of open loop 
phase shift in this gain region. In most cases, a capacitor placed 
in parallel with the feedback resistor to yield a gain-bandwidth 
product <2 MHz will be sufficient. 
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CK) HARRIS 

» ccMirnivini ipttid 

HA-4602/4605 

■ ■ ociviiv#v^iml/uo i v^n 

A DIVISION Of HARRIS CORPORATION 

High Performance 


Quad Operational Amplifier 


FEATURES 

• LOW OFFSET VOLTAGE 

0.3m V 

• HIGH SLEW RATE 

±4V//us 

• WIDE BANDWIDTH 

8MHz 

• LOW DRIFT 

2juV/°C 

• FAST SETTLING (0.01%, 10V STEP) 

4.2/zs 

• LOW POWER CONSUMPTION 

35mW/AMP 

• SUPPLY RANGE 

±5V TO ±20V 

APPLICATIONS 

• HIGH Q, WIDE BAND FILTERS 


• INSTRUMENTATION AMPLIFIERS 


• AUDIO AMPLIFIERS 


• DATA ACQUISITION SYSTEMS 


• INTEGRATORS 


• ABSOLUTE VALUE CIRCUITS 


• TONE DETECTORS 


PINOUT 


DESCRIPTION 


The HA-4602 and HA-4605 are high performance dielec- 
trically isolated monolithic quad operational amplifiers with 
superior specifications not previously available in a quad 
amplifier. These amplifiers offer excellent dynamic perform- 
ance coupled with low values for offset voltage and drift, 
input noise voltage and power consumption. 

A wide range of applications can be achieved by using the 
features made available by the HA-4602/4605. With wide 
bandwidth (8MHz), low power (35mW/amp), and internal 
compensation, these devices are ideally suited for precision 
active filter designs. For audio applications these amplifiers 
offer low noise (8n V/^/ Hz) and excellent full power band- 
width (60kHz). The HA-4602/4605 is particularly useful 
in designs requiring low offset voltage (0.3mV) and drift 
(2 juV/°C), such as instrumentation and signal conditioning 
circuits. The high slew rate (4V//xs) and fast settling time 
(4.2 /z s to 0.01%, 10V step) makes these amplifiers useful 
components in fast, accurate data acquisition systems. 

The HA-4602 and 4605's are available in 14 pin CERDIP 
packages which are interchangeable with most other quad op 
amps. HA-4602 is specified from -55°C to +125°C, and 
HA-4605 is specified over 0°C to +75°C range. 


SCHEMATIC 












SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

= +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 4) 
Operating Temperature Range 

880mW 

Differential Input Voltage 

±7V 

HA-4602-2 

-55°C<Ta<+125°C 

Input Voltage (Note 2) 

+15.QV 

HA-4605-5 

0°C<Ta <+75°C 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-65°C<Ta<+150°C 


ELECTRICAL CHARACTERISTICS 


V+= 15V, V- = -15V 

HA-4602-2 
-55°C to +125°C 

HA-4605-5 

0°C to +75°C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









* Offset Voltage 

+25°C 


0.3 

2.5 


0.5 

3.5 

mV 


Full 



3.0 



4.0 

mV 

Av. Offset Voltage Drift 

Full 


2 



2 


MV/°C 

* Bias Current 

+25°C 


T30 

200 


130 

300 

nA 


Full 



325 



400 ' 

nA 

‘Offset Current 

+25°C 


30 

75 


30 

100 

nA 


Full 



125 



120 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f = 1 KHz) 

+25°C 


8 



8 


nV^TTz 

Input Resistance 



500 



500 


KS2 

TRANSFER CHARACTERISTICS 







■ 

■ 

* Large Signal Voltage Gain (Note 5! 

Full 

100K 

250K 


75K 

250K 

■ 

H 

*Common Mode Rejection Ratio (Note 9) 

Full 

86 



80 



MM 

Channel Separation (Note 6) 

+25°C 


-108 



-108 


mm 

Small Signal Bandwidth 

+25°C 


8 



8 


MHz 

OUTPUT CHARACTERISTICS 







■ 


‘Output Voltage Swing (R]_ = 10K) 

Full 

±12 

±13 


±12 

±13 

■ 

V 

(R L = 2K> 

Full 

±10 

±12 


±10 

±12 


V 

Full Power Bandwidth (Note 5) 

+25°C 


60 



60 

llnfll 

KHz 

Output Current (Note 7) 

Full 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+25°C 


200 



200 

■ 

£2 

TRANSIENT RESPONSE (Note 8) 







■ 


Rise Time 

+25°C 


50 



50 

■ 

ns 

Overshoot 

+25°C 


30 



30 


% 

Slew Rate 

+25°C 


±4 



±4 

■ 


Settling Time (Note 10) 



4.2 



4.2 

m 

A** 

POWER SUPPLY CHARACTERISTICS 







■ 


* Supply Current (l + or I") 

+25°C 


4.6 

5.5 


5.0 


mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

86 



80 


■ 

dB 


*100% tested for HA1-4602-8 
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Harris semiconductor 


1. 

Absolute maximum ratings are limiting values, applied 


amplifier. Input test conditions are: f = 10kHz; V|N = 


individually, beyond which the serviceability of the circuit 


200mV peak-to-peak; Rs=1Kohms. (Refer to Channel 


may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 


Separation vs. Frequency Curve for test circuits.) 



7. 

Output current is measured with VoUT = -5 volts. The 

2. 

For supply voltages less than ±15V, the absolute maximum 


output current specified can also be applied to Vqut = 


input voltage is equal to the supply voltage. 


+10V. 

3. 

Any one amplifier may be shorted to ground indefinitely. 

8. 

For transient response test circuits and measurement 
conditions refer to Test Circuits section of the data sheet. 

4. 

Derate 5.8mW/°C above Ta = +25°C. 

9. 

AV = +5.0 volts. 

5. 

VOUT = ±10V; R|_ = 2Kohms. 

10. 

Settling time is measured to 0.01% of final value for a 10 

G. 

Channel separation value is referred to the input of the 


volt input step, Ay = -1. 


TEST CIRCUITS 




LARGE SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: 5V/Div., 
Time: 5/us/Div.) 



VERT. 5V/OIV. 
HORZ. 5 fis/DIV. 


SMALL SIGNAL 
RESPONSE 
CIRCUIT 

(Volts: 10mV/Div., 
Time: 50ns/Div.) 



HORIZONTAL: 50 NSEC/OIV. 
VERTICAL: lOmV/OIV 


SETTLING TIME CIRCUIT 


V«” 

(SCHOTTKY ' 


toon 

+15V -15V 


TO DIFFERENTIAL O'SCOPE”* 


* SHOWN FOR AV = 1 . USE SGOft AND 
400fl FOR AV - -5. AV - ~10 : RE- 
SPECTIVELY. 

** THIS IS SUMMING POINT ERROR. 
OUTPUT ERROR, € , IS GIVEN BY 
* • (1 + AV) V«. 

+ ** MEASUREMENT IS5»V«WHEN 

GATE INPUT IS "LOW” MV). FOR 
GATE INPUT "HIGH" <OV). MEA- 
SUREMENT IGNORES INPUT (V«) 

SO THAT SCOPE OVERLOAD IS PRE- 
VENTED DURING LARGE TRANSI- 
TIONS. GATE INPUT SIGNAL IS DE- 
LAYED WITH RESPECT TO SIGNAL 
INPUT TO ALLOW TIME FOR A. U. T. 
SLEWING AND SETTLING TO SMALL 
ERROR VOLTAGES 


MATCHED FETPAIfl 


ion? 


2*40+4 

"els - _ 8 £s' 


I 

1 i 

o 


2N4044 

Izi 82.5 


82. 5 1 82.5 

— 2N2222 i DK 


► 51. IK 0V- 

£->5V w i1N914 



TO O'SCOPE TRIGGER (-) 
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I PERFORMANCE CURVES (cant'd) 
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APPLYING THE HA-4602/4605 QUAD OPERATIONAL AMPLIFIERS 


1. POWER SUPPLY DECOUPLING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 fi F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 

2. UNUSED OP AMPS: Unused op amp sections should be 
connected in a non-inverting follower configuration with 


the (+) input tied to ground in order to insure optimum 
performance of devices being used. 

3. In high frequency applications where large value feed- 
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 


APPLICATIONS 


2ND ORDER STATE VARIABLE FILTER (1kHz, Q= 10) 




The state variable filter is relatively insensitive to component 
changes (changes can be adjusted out with potentiometers) 
and also has low sensitivity to amplifier bandwidths. (Amplifier 
gain bandwidth product should be»Q x f c). The bandwidth 
criteria will determine whether a general purpose op amp like 
Harris HA-4741 or the wide band HA-4602/4605 should 
be used. 

This filter finds wide application because multiple filtering 
functions are available simultaneously (High pass, Lo pass, 
Band pass, Band reject). In this circuit the various RC products 
are matched with pot adjustments allowing for non-interactive 


adjustment of Q and fQ. This allows capacitors (Cj, C 2 ) with 
loose tolerances to be used. To tune for fQ, apply a sine wave 
at fQ to the input, adjust R j for equal amplitudes at the Hi pass 
and Band pass terminals (they will be phased 90° apart) then 
adjust R 2 for equal amplitudes at the Band pass and Lo pass 
terminals. 

The state variable filter is often used as building blocks in 
multiple pole Butterworth of Chebyshev filters. Many references 
contain normalized tables indicating settings for 0 and fQ of 
each pole- pair section. 
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APPLICA 7I0HS (continued) 


NOTES: 

1. Make Rj = R 2 

2. fc = 

3. Q = % /ST 

V 


The advantage of using the Sallen and Key filter is simplicity, In this filter all component values affect both Q and f(;. Pre- 

but in any application this must be weighed against the state- cision, temperature stable resistors and capacitors must be used, 

variable type filter for accuracy, practicality, and cost. Amp- 
lifier bandwidth limitations are much more apparent at moderate For economy, this filter could be used in the low Q stages 

frequencies and Q values with this filter design. (For accuracy, of multiple-pole filter design, while the state variable type is 

amplifier gain-bandwidth product should be»fc x Q^). The used in the more critical stages, 

wide bandwidth of the HA-4602/4605 is particularly advan- 
tageous in this design even at audio frequencies. 


INSTRUMENTATION AMPLIFIER 




Instrumentation amplifiers (differential amplifiers) are specif- cation, delivering superior input and speed characteristics, 

ically designed to extract and amplify small differential signals 

from much larger common mode voltages. The optional circuitry makes use of the fourth amplifier section 

as a shield driver which enhances the AC common mode re- 
To serve as building blocks in instrumentation amplifiers, op jection by nullifying the effects of capacitance-to-ground 

amps must have very low offset voltage drift, high gain and wide mismatch between input conductors, 
bandwidth. The HA-4602/4605 is ideally suited for this appli- 


27TR 1 yC 1 C2 


SALLEN AND KEY 2ND ORDER LO PASS FILTER 


C2 
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HA-4741 

Quad Operational Amplifier 


FEATURES 


• SLEW RATE 

• BANDWIDTH 

• INPUT VOLTAGE NOISE 

• INPUT OFFSET VOLTAGE 

• INPUT BIAS CURRENT 

• SUPPLY RANGE 

• NO CROSSOVER DISTORTION 

• STANDARD QUAD PIN-OUT 


APPLICATIONS 


• UNIVERSAL ACTIVE FILTERS 


DESCRIPTION 


1.6V/jus(TYP.) 
3.5MHz (TYP.) 
9nV/Hz (TYP.) 
0.5mV (TYP.) 
60nA (TYP.) 
±2V TO ±20V 


The HA-4741, which contains four amplifiers on a monolithic 
chip, provides a new measure of performance for general purpose 
operational amplifiers. Each amplifier in the HA-4741 has 
operating specifications that equal or exceed those of the 741- 
type amplifier in all categories of performance. 

HA-4741 is well suited to applications requiring accurate signal 
processing by virtue of its low values of input offset voltage 
(0.5mV), input bias current (60nA) and input voltage noise 
(9nV/ /Hz at 1kHz). 3.5MHz bandwidth, coupled with high 
open-loop gain, allow the HA-4741 to be used in designs requir- 
ing amplification of wide band signals, such as audio amplifiers. 
Audio application is further enhanced by the HA-4741's neg- 
ligible output crossover distortion. These excellent dynamic 
characteristics also make the HA-4741 ideal for a wide range of 
active filter designs. Performance integrity of multi-channel 
designs is assured by a high level of amplif ier-to-amplifier 
isolation (108dB at 1kHz). 


• D3 COMMUNICATIONS FILTERS 

• AUDIO AMPLIFIERS 


A wide range of supply voltages (±2V to ±20V) can be used to 
power the HA-4741, making it compatible with almost any 
system including battery-powered equipment. 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


Package Code 4U 
Package Code 3B (-5 Only) 



Out 

4 

Inputs 

4 

V" 


Inputs 

3 

Out 

3 


The HA-4741 has guaranteed operation over -55°C to +125°C 
and can be furnished to meet MIL-STD-883 (HA-4741-8). 
The HA-4741-5 is guaranteed over 0°C to +75°C and is avail- 
able in ceramic and plastic dual-in-line packages and in dice 
form. 


SCHEMATIC 




SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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qdppipipa Tin me 

■- vr i 9 m #*# *m m* 


absolute maximum ratings 

T a = +25°C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 3) 
Operating Temperature Range 

880mW 

Differential Input Voltage 

±30.0V 

HA-4741-2 

-55°C<Ta< + 125°C 

Input Voltage (Note 1) 

± 15.0 V 

HA-4741-5 

0°C<T A <+75°C 

Output Short Circuit Duration (Note 2) 

Indefinite 

Storage Temperature Range 

-65<>C<Ta<+150°C 


ELECTRICAL CHARACTERISTICS 





HA-4741-2 j 

HA-4741-5 


V+ = 15V. V- = - 15V 


-55°C to +125°C 

0°C to +75°C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

■ 



■ 





* Offset Voltage 



0.5 



1.0 

5.0 

mV 


EH 


4.0 

k .y-c. 


5.0 

Ea 

mV 

A v. Offset Voltage Drift 

Full 


5 



5 

1 

juV/°C 

* Bias Current 

+25°C 


60 

200 


60 


nA 


Full 



325 




nA 

* Offset Current 

+25°C 


15 

30 


30 

50 

nA 


Full 



75 



100 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Differential Input Resistance 

+25°C 


5 



5 


MH 

Input Noise Voltage (f = 1 KHz) 

+25°C 


S 



9 


nV/yTTz" 

TRANSFER CHARACTERISTICS 




m 





* Large Signal Voltage Gain (Note 4) 

+25°C 


100K 


25K 

50K 


V/V 


Full 

25K 


■m 

15K 



v/v 

* Common Mode Rejection Ratio (Note 8) 

+25°C 

80 


■ ■ 

80 



dB 


Full 

74 


H 

74 



dB 

Channel Separation (Note 5) 

+25°C 


-108 

I 


- 108 


dB 

Small Signal Bandwidth 

+25°C 


3.5 

1 




MHz 

OUTPUT CHARACTERISTICS 




i 



m 


* Output Voltage Swing (R|_ = 10K) 

Full 

±12 

±13.7 


±12 

±13.7 


V 

(R L = 2K) 

Full 

±10 

±12.5 


±10 

±12.5 

■ 

V 

Full Power Bandwidth (Note 4) 

+25°C 


25 



25 

I 

KHz 

Output Current (Note 6) 

Full 

±5 

±15 


±5 

±15 

■ 

mA 

Output Resistance 

+25-C 


onn 

tJUU 



300 

■ 

n 

a 

TRANSIENT RESPONSE (Note 7) 


jm 


■j 

wm 




Rise Time 

+25°C 


75 



75 


ns 

Overshoot 

+25°C 


25 

1 


25 

II 

% 

Slew Rate 

+25°C 

m 

±1.6 


II 

±1.6 

m 

V/ M s 

POWER SUPPLY CHARACTERISTICS 







i 


* Supply Current (l + or l~) 

+25°C 

■I 

j 

5.0 



7.0 j 

! mA 

* Power Supply Rejection Ratio (Note 8) 

Full 

80 



80 



j dB 


NOTES: 1. For supply voltages less than ± 1 5V, the absolute 4. VquT = R L = 

maximum input voltage is equal to the supply 5. Referred to input; f = lOKHz, Rg = 1 K 

voltage. 6. v oUT = ~^ 

2. One amplifier may be shorted to ground indefinitely. 7. See pulse response characteristics 

3. Derate 5.8mW/°C above = +25°C. 8- AV=±5.0V 

*100% Tested for DASH 8. 
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NOISE VOLTAGE InV/ySTT OPEN LOOP VOLTAGE GAIN-d8 


PERFORMANCE CURVES 


V+ = +15V, v- = - 15V, Ta = +25°C 
Unless Otherwise Stated. 


OUTPUT VOLTAGE SWING 
VS. FREQUENCY 


OPEN LOOP FREQUENCY RESPONSE 


■ ■■IKHI 


■■!lll|l!ISailKaii!llllll 


■■mu I 

■llllllll 

IS 

■iiiii. I 
llllllll 
llllllll 



■ 

■ 


■ 

i 

m 


■ 

■ 

kW 



■ 

m 

m 

■ 


■fissa 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 

m 

m 

K 

9 

1 


■■ 

■ 

■ 

1 

1 





■ 
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PERFORMANCE CURVES {coat'd.} 


CHANNEL SEPARATION VS. FREQUENCY 


MAXIMUM OUTPUT VOLTAGE 
SWING VS. LOAD RESISTANCE 




INPUT BIAS AND OFFSET CURRENT 
VS. TEMPERATURE 


POWER CONSUMPTION 
VS. TEMPERATURE 



PULSE RESPONSE 


TRANSIENT RESPONSE/SLEW SLEW RESPONSE TRANSIENT RESPONSE 

RATE CIRCUIT (Volts: 5 W /Div, Time: 5/i s /Div| (Volts: 10 mv /Div .Time: 100 ns /Div) 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HA-4900/4905 

Precision Quad Comparator 


FEATURES 

• FAST RESPONSE TIME 

130ns 

• LOW OFFSET VOLTAGE 

2.0mV 

• LOW OFFSET CURRENT 

10nA 

• SINGLE OR DUAL-VOLTAGE SUPPLY 
OPERATION 


• SELECTABLE OUTPUT LOGIC LEVELS 


• ACTIVE PULL-UP/PULL-DOWN OUTPUT 
CIRCUIT- NO EXTERNAL RESISTORS 
REQUIRED 


APPLICATIONS 

• THRESHOLD DETECTOR 


• ZERO-CROSSING DETECTOR 


• WINDOW DETECTOR 


• ANALOG INTERFACES FOR MICROPROCESSORS 

• HIGH STABILITY OSCILLATORS 


• LOGIC SYSTEM INTERFACES 


PIN OUT 


DESCRIPTION 


The HA-4900/4905 are monolithic, quad, precision compar- 
ators offering fast response time, low offset voltage, low 
offset current, and virtually no channel-to-channel crosstalk 
for applications requiring accurate, high speed, signal level 
detection. These comparators can sense signals at ground 
level while being operated from either a single +5 volt supply 
(digital systems) or from dual supplies (analog networks) up 
to ±15 volts. The HA-4900/4905 contains a unique current 
driven output stage which can be connected to logic system 
supplies (VL 0 gj c + and V|_ 0 gj c -) to make the output levels 
directly compatible (no external components needed) with 
any standard logic or special system logic levels. In com- 
bination analog/digital systems, the design employed in the 
HA-4900/4905 input and output stages prevents trouble- 
some ground coupling of signals between analog and digital 
portions of the system. 


These comparators' combination of features makes them 
ideal components for signal detection and processing in data 
acquisition systems, test equipment, and microprocessor/ 
analog signal interface networks. 


Both devices are available in 16 pin dual-in-line ceramic 
packages. The HA-4900 operates from -55°C to +125°C 
and the HA-4905 operates over a 0°C to +75°C temper- 
ature range. 


SCHEMATIC 


ff 

< 

Ul 












ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage Between V+ and V- 

Voltage Between V|_ og j c (+) and VLogjc(-) 

Differential Input Voltage 

Peak Output Current 

Internal Power Dissipation (Note 7, 8) 

Storage Temperature Range 


18V 

il5V 

±50mA 

580mW 

-65°C < Ta < 150QC 


ELECTRICAL CHARACTERISTICS 


V+ = + 15.0V 
V- = -15.0V 
VLogicW = 5-OV 
VLogjc(-) = GND. 

PARAMETER 


INPUT CHARACTERISTICS 

* Offset Voltage (Note 2) 

* Offset Current 

* Bias Current (Note 3) 

Input Sensitivity (Note 4) 

* Common Mode Range 


TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain 

Response Time (Tp^gHNote 5) 
Response Time (TpdiHNote 5) 


OUTPUT CHARACTERISTICS 
* Output Voltage Level 

Logic "Low State" (VoLRNote6) 
Logic "High State" (VQH)(Note6) 


POWER SUPPLY CHARACTERISTICS 
Supply Current, l ps (+) 

Supply Current, l ps (-) 

Supply Current, l ps ( Logic) 

Supply Voltage Range 


HA-4900 
-55°C to +125°C 


HA-4905 
0°C to +75°C 


MAX. UNITS 



I 25 ° C I 


VLogicW (Note 7) 
VLogic(-) (Note 7) 


f 100% tested for HA1-4900-8. 
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NOTES 


1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired. Functional operability under 
any of these conditions is not necessarily implied. 

2. Minimum differential input voltage required to ensure 
a defined output state. 

3. Input bias currents are essentially constant with differ- 
ential input voltages up to ±9 volts. With differential 
input voltages from ±9 to ±15 volts, bias current on 
the more negative input can rise to approximately 
500 ix A. 

4. Rs ^ 200 ohms; Vj n < Common Mode Range. Input 
sensitivity is the worst case minimum differential input 
voltage required to guarantee a given output logic state. 
This parameter includes the effects of offset voltage, 
offset current, common mode rejection, and voltage 
gain. 

5. For TpdU); lOOmV input step,-5mV overdrive. For 
Tpd(O); -lOOmV input step, 5mV overdrive. Freq- 
uency Ri 100Hz; Duty Cycle R; 50%; Inverting input 


driven. See Test Circuit below. 

6. For Vqh and Vol: ISink = 3.5mA, Isource = 3.0mA. 
For other values of V Logic; v OH (min.) = VLogic + 
-1.5V. 

7. Total Power Dissipation (T.P.D.) is the sum of individ- 
ual dissipation contributions of V+, V- and V Logie 
shown in curves of Power Dissipation vs. Supply Volt- 
ages (see page 5 ). The calculated T.P.D. is then located 
on the graph of Maximum Allowable Package Dissipa- 
tion vs. Ambient Temperature (see page 5 ) to deter- 
mine ambient temperature operating limits imposed by 
the calculated T.P.D.. For instance, the combination 
of +15V, -15V, +5V, 0V (V+, V-, V L o g ic + , VLogic-) 
gives a T.P.D. of 350mW which allows operation to 
+125°C; the combination +15V, -15V, +15V, 0V gives 
a T.P.D. of 450mW and an operating limit of Ta = 
+950C. 

8. Derate by 5.8mW/°C above Ta = +75°C. 


RESPONSE TIME TEST CIRCUITS 




Harris Semiconductor 
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PERFORMANCE CURVES (continued) 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 




TIME ns 


MAXIMUM POWER DISSIPATION vs. SUPPLY VOLTAGE 
(NO LOAD CONDITION) 


MAXIMUM PACKAGE DISSIPATION 
vs-TaMBIENT 




APPLYING THE HA-49 00/49 05 COMPARATORS 


1. SUPPLY CONNECTIONS: This device is exceptionally 
versatile in working with most available power supplies. 
The voltage applied to the V+ and V- terminals determines 
the allowable input signal range; while the voltage applied 
to the V |_+ and V[_- determines the output swing. In 
systems where dual analog supplies are available, these 
would be connected to V+ and V-, while the logic supply 
and return would be connected to V Logic 4- an d V Logic - - 
The analog and logic supply commons can be connected 
together at one point in the system, since the comparator 
is immune to noise on the logic supply ground. A negative 
output swing may be obtained by connecting V|_+ to 
ground and V|__ to a negative supply. Bipolar output 
swings (15V P-P, max.) may be obtained using dual sup- 
plies. In systems where only a single logic supply is avail- 
able (+5V to +15V), V+ and V Logi C + ma Y be connected 
together to the positive supply while V- and V Logic- 
are grounded. If an input signal could swing negative with 
respect the V- terminal, a resistor should be connected in 
series with the input to limit input current to < 5mA 
since the C-B junction of the input transistor would be 
forward biased. 


2. UNUSED INPUTS: Inputs of unused comparator sections 
should be tied to a differential voltage source to prevent 
output "chatter". 

3. CROSSTALK: Simultaneous high frequency operation of 
all other channels in the package will not affect the output 
logic state of a given channel, provided that its differential 
input voltage is sufficient to define a given logic state 
(^V||\| > ±Vqs). Low level or high impedance input lines 
should be shielded from other signal sources to reduce 
crosstalk and interference. 

4. POWER SUPPLY DECOUPLING: Decouple all power 
supply lines with .01 jU F ceramic capacitors to a ground 
line located near the package to reduce coupling between 
channnels or from external sources. 

5. RESPONSE TIME: Fast rise time ( < 200ns) input pulses 
of several volts amplitude may result in delay times some- 
what longer than those illustrated for lOOmV steps. Oper- 
ating speed is optimized by limiting the maximum differ- 
ential input voltage applied, with resistor-diode clamping 
networks. 
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DATA ACQUISITION SYSTEM 

In this circuit the HA-4900/4905 is used in conjunction with a D to A converter to form a simple, versatile, multi-channel analog 
input for a data acquisition system. In operation the processor first sends an address to the D to A, then the processor reads 
the digital word generated by the comparator outputs. 

To perform a simple comparison, the processor sets the D to A to a given reference level, then examines one or more comparator 
outputs to determine if their inputs are above or below the reference. A window comparison consists of two such cycles with 
2 reference levels set by the D to A. One way to digitize the inputs would be for the processor to increment the D to A in steps. 
The D to A address, as each comparator switches, is the digitized level of the input. While stairstepping the D to A is slower than 
successive approximation, all channels are digitized during one staircase ramp. 



I 

TTL TO CMOS CMOS TO TTL 


LOGIC LEVEL TRANSLATORS 

The HA-4900/4905 comparators can be used as versatile logic interface devices as shown in the circuits 
above. Negative logic devices may also be interfaced with appropriate supply connections. 

If separate supplies are used for V- and V Logic - , these logic level translators will tolerate several volts of 
ground line differential noise. 
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APPLICATIONS (continued) 


+10w 



RS-232 TO CMOS LINE RECEIVER 
This RS-232 type line receiver to drive CMOS logic uses a 
Schmitt trigger feedback network to give about 1 volt input 
hysteresis for added noise immunity. A possible problem in 
an interface which connects two equipments, each plugged 
into a different AC receptacle, is that the power line voltage 
may appear at the receiver input when the interface connect- 
ion is made or broken. The two diodes and a 3 watt input 
resistor will protect the inputs under these conditions. 


v+ 



OSCILLATOR/CLOCK GENERATOR 
This self-starting fixed frequency oscillator circuit gives 
excellent frequency stability. and Ci comprise the 
frequency determining network while R 2 provides the 
regenerative feedback. Diode D^ enhances the stability by 
compensating for the difference between Voh and ^Supply- 
In applications where a precision clock generator up to 
100kHz is required, such as in automatic test equipment, 
Ci may be replaced by a crystal. 



WINDOW DETECTOR 

The high switching speed, low offset current and low offset 
voltage of the HA-4900/4905 makes this window detector 
circuit extremely well suited to applications requiring fast, 
accurate, decision-making. The circuit above is ideal for 
industrial process system feedback controllers, or "out- 
of-limit" alarm indicators. 




SCHMITT TRIGGER (ZERO CROSSING 
DETECTOR WITH HYSTERESIS) 

This circuit has a lOOmV hysteresis which can be used in 
applications where very fast transition times are required 
at the output even though the signal input is very slow. 
The hysteresis loop also reduces false triggering due to noise 
on the input. The waveforms below show the trip points 
developed by the hysteresis loop. 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2420/2425 

Fast Sample and Hold 
Gated Operational Amplifier 


I 


FEATURES 

• SAMPLE CURRENT/HOLD RATIO 

10 6 

• ACQUISITION TIME (0.01%) 

Bps 

• SLEW RATE 

5V/jUS 

• BANDWIDTH 

2MHz 

• APERTURE DELAY 

50ns 

• LOW CHARGE TRANSFER 

lOpC 

• DTL/TTL COMPATIBLE CONTROL INPUT 


APPLICATIONS 

• A TO D INPUT (TO 13 BITS) 


• DTO ADEGLITCHER 


• AUTO ZERO SYSTEMS 


• PEAK DETECTOR 


• GATED OP AMP 


PINOUT 


Package Code 4U 


Top View 


OFFSET 
ADJ. 
OFFSET ! 
ADJ. 


TTj SAMPLE/HOLD 
-i-J CONTROL 

IFIgnd 


12 I N.C. 


N.C. 6 


OUT 7 


THhold 

-HJCAP. 

THn.c. 


8 CASE 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures specified on pg. 1-4. 


DESCRIPTION 


The HA-2420/2425 is a monolithic circuit consisting of a high 
performance operational amplifier with its output in series with 
an ultra-low leakage analog switch and a MOSFET input unity 
gain amplifier. 

With an external holding capacitor connected to the switch 
output, a versatile, high performance sample-and-hold or 
track-and-hold circuit is formed. When the switch is closed, 
the device behaves as an operational amplifier, and any of the 
standard op amp feedback networks may be connected around 
the device to control gain, frequency response, etc. When the 
switch is opened the output will remain at its last level. 

Performance as a sample-and-hold compares very favorably 
with other monolithic, hybrid, modular, and discrete circuits. 
Accuracy to better than 0.01% is achievable over the tempera- 
ture range. Fast acquisition is coupled with superior droop 
characteristics, even at high temperatures. High slew rate, 
wide bandwidth, and low acquisition time produce excellent 
dynamic characteristics. The ability to operate at gains greater 
than 1 frequently eliminates the need for external scaling 
amplifiers. 

The device may also be used as a versatile operational amplifier 
with a gated output for applications such as analog switches, 
peak holding circuits, etc. 


FUNCTIONAL DIAGRAM 


SAMPLE/ 

OFFSET HOLD HOLD 

ADJ CONTROL CAP. 



LOW 

LEAKAGE 

SWITCH 


HIGH 

IMPEDANCE 

MOSFET 

FOLLOWER 
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SPECIFICATIONS 


| ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- Terminals 

40V 

Internal Power Dissipation 

300mW (Note 7) 

Differential Input Voltage 

±30V 

Operating Temperature Range 


Digital Input Voltage (Pin 14) 

+8V, -15V 

HA-2420 

-55°C<T A <+125°C 

Output Current 

Short Circuit Protected 

HA-2425 

0°C< Ta<+75°C 



Storage Temperature Range 

-65°C<Ta<+150°C 


ELECTRICAL CHARACTERISTICS 


Test Conditions Vs up p|y = ±15.0V 
Ch = IQOOpF 


Unless Otherwise Specified 


Digital Input (Pin 14) V|l = +0.8V (Sample) 
V| h = +2.0V (Hold) 




| HA-2420 j 

1 HA-2425 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage 

+25°C 


2 

4 


3 

6 

mV 


Full 


3 

6 


4 

8 

mV 

*Bias Current 

+25°C 


50 

200 


50 

200 

nA 


Full 



400 



400 

nA 

* Offset Current 

+25°C 


10 

50 


10 

50 

nA 


Full 



100 



100 

nA 

Input Resistance 

+25°C 

5 

10 


5 

10 


m ft 

Common Mode Range 

Full 

±10 



±10 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 1 , 4) 

Full 

25K 

50K 


25 K 

50K 


v/v 

*Common Mode Rejection (Note 2) 

Full 

80 

90 

_ 

74 

90 


dB 

Gain Bandwidth Product (Note 3) 

+25°C 


2 



2 


MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 1) 

Full 

+ 10 



±10 



V 

Output Current 

+25°C 

±10 



±10 



mA 

Full Power Bandwidth (Note 3, 4) 

+25°C 


70 



70 


kHz 

Output Resistance 

+25°C 


5 



5 


ft 

TRANSIENT RESPONSE 

Rise Time (Note 3, 5) 

+25°C 


100 



100 


ns 

Overshoot (Note 3, 5) 

+25°C 


20 



20 


% 

Slew Rate (Note 3, 6) 

+25°C 


5 



5 


V/ys 

DIGITAL INPUT CHARACTERISTICS 
Digital Input Current (V|N = OV) 

Full 



0.8 



0.8 

mA 

Digital Input Current (V|N = +5.0V) 

Full 



20 



20 

yA 

Digital Input Voltage (Low) 

Full 



0.8 



0.8 

V 

Digital Input Voltage (High) 

Full 

2.0 



2.0 



V 

SAMPLE/HOLD CHARACTERISTICS 
Acquisition Time to .1% 10V Step ( 3) 

+25°C 


4 



4 


Us 

Acquisition Time to .01% 10V Step (3 

j +25°C 


5 



5 


US 

Aperture Delay 

+25°C 


50 



50 


ns 

Aperture Uncertainty 

+25°C 


5 



5 


ns 

* Drift Current 

+25°C 


5 



' 5 


pA 


Full 


0.5 

10 


.05 

1.0 

nA 

* Charge Transfer 

+25°C 


10 

20 


10 

20 

PC 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

+25°C 


2.5 

5.0 


2.5 

5.0 

mA 

* Power Supply Rejection Ratio 

Full 

80 

90 


74 

90 


dB 


NOTES: 1. R L = 2Kfi 

2 - V CM = -10VDC _ 

3. A v = +1, R L =2Kft, C L = 50pF 
4- Vqut = 20V peak-to-peak 
*100% Tested For DASH 8 


5. Vgyi — 400mV peak-to-peak 

6. Vqut = 10.0V peak-to-peak 

7. Derate Power Dissipation by 
4.3mW/°C above +105°C 
Ambient Temperature. 
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APPLICATIONS 


BASIC 

SAMPLE-AND-HOLD 


GUARD RING LAYOUT 
(BOTTOM VIEW) 


CONTROL 



Figure 1 


CONTROL 



IN (-) 

IN+ 

V- 


NOTES: 1) Figure 1 shows a typical unity gain circuit, with offset zeroing. All of the other normal op amp 

feedback configurations may be used with thej HA-2420/2425. The input amplifier may be used as 
a gated amplifier by utilizing Pin 11 as the output. This amplifier has excellent drive capabilities 
along with exceptionally low switch leakage. 

2) The method used to reduce leakage paths on the P.C. board and the device package is shown in 
Figure 2. This guard ring is recommended to minimize the drift during hold characteristic. 

3) The holding capacitor should have extremely high insulation resistance and low dielectric 
absorption. Polystyrene (below +85°C), Teflon, or Parlene types are recommended. 

For more applications, consult Harris Application Note 517. 


GLOSSARY OF TERMS 


ACQUISITION TIME: 

The time required by the device after the "sample'' com- 
mand to reach its final value within ±0.1% or ±0.01%. 
This time includes switch delay time, slewing time and 
settling time. This is the minimum sample time required to 
obtain a given accuracy. 

CHARGE TRANSFER: 

The small charge transferred to the holding capacitor from 
the inter-electrode capacitance of the switch when the unit 
is switched to the Hold mode. Sample-to-Hold offset error 
is directly proportional to this charge, where: 

Offset Error (V) = Charge (pC) 

C H (PF) 


APERTURE DELAY: 

The time required after the "hold" command until the 
switch is fully open. This delays the effective sample timing 
with rapidly changing input signals. 


DRIFT CURRENT: 

Leakage currents from the holding capacitor during the 
Hold mode which cause the output voltage to drift. Drift 
rate (droop rate) can be calculated from drift current values 
using the formula: 


-=— (Volts/Sec) = 
AT 


KpA) 

ch(pF) 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HA-2820/2825 

Phase Locked Loop 


FEATURES 


DESCRIPTION 


• FREQUENCY RANGE 0.01Hz tTO 3MHz 

• INDEPENDENT PHASE DETECTOR AND 

OSCILLATOR FOR VERSATILITY 

• TWO ISOLATED PHASE DETECTOR OUTPUTS 

• DTL/TTL COMPATIBLE OSCILLATOR OUTPUT 


APPLICATIONS 



• DISCRIMINATORS 

• RECEIVERS 

• DATA DECODERS (DATA MODEMS) 

• DATASYNCHRONIZERS 


The HA-2820/2825 Phase Locked Loop is useful for many 
operations in the frequency domain in the sub-audio to low 
R. F. bands. It features a number of functional and parametric 
improvements over other similar monolithic circuits. 

A major feature is a high impedance current source phase detect- 
or output with provisions for external connection to the oscil- 
lator input which is a low impedance current sink. This allows 
connection of complex passive or active filters, amplifiers, 
sweep circuits, etc. within the loop. Also, the two phase detect- 
or outputs are isolated from one another so that different filter 
functions can be connected at the two outputs without inter- 
action. The capability of independently adjusting loop band- 
width allows phase modulation detectors to be constructed. 

Applications include modulators and demodulators for F.M., 
phase modulation, and F.S.K.. frequency multiplication; data 
synchronization, tracking filters, and speed controls. 


PINOUT 


FUNCTIONAL DIAGRAM 


Top View 


Package Code 4U 


SIGNAL IN 


SIGNAL IN 


V+ 

DEMOD. 

OUT 


GND. 


REF. IN 


OSC. OUT 



DEMODULATED 

OUTPUT 


DETECTOR 

OUT 

TIMING R 

TIMING R 

TIMING C 

TIMING C 

OSC. IN 


I—) I" I H(--7 


I I 


-4 f- -AAA ~i 


~ LOW PASS 
FILTER 


I • 


INPUT 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 27.0V 
Input Voltage 2 VRMS 

Output Current, Pin 7 10mA 


Power Dissipation 

Operating Temperature 
HA-2820 
HA-2825 

Storage Temperature 


300mW (Note 3) 

-55°C > T A > +125°C 
0°C >T a >+75°C 

-65°C>T a >+150°C 


ELECTRICAL CHARACTERISTICS 


V+ = +G.0V 
V- = - 6.0V 
Pin 5 = Ground 


V||\j = lOOmV RMS 

F 0 a 50kHz 

See Test Circuit, Page 3 


Unless otherwise specified 


PARAMETER 

TEMP. 

HA-2820 
-55°C to +125°C 
LIMITS 

HA-2825 

0°C to +75°C 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

PHASE DETECTOR 









Input Impedance, Pins 1 - 2 

+25°C 


100K 



100K 


Q 

Input Voltage Range, Pins 1 - 2 (Note 1) 

Full 

10 

5 


10 

5 


mV RMS 

Output Impedance, Pins 4 & 14 

+25°C 


10 



10 


mP 

Output Offset Current, Pins 4 & 14 

+25°C 


10 

15 


10 

15 

/JA 

Output Offset Current, Pins 4 & 14 

Full 



20 



20 

VA 

Conversion Gain, Pins 4 8t 14 

+25°C 


50 



50 


^iA/Radian 

CURRENT CONTROLLED OSCILLATOR 









Maximum Frequency 

Full 

3 

5 


3 

5 


MHz 

Frequency Drift 

Full 


200 



200 


ppm/°C 

Frequency Change with Supply Voltage 

Full 


.01 



.01 


%/V 

Input Resistance, Pin 9 (Note 4) 

+25°C 


500 



500 


Q 

Input Open Circuit Voltage, Pin 9 

+25°C 


-3.5 



-3.5 


V 

Conversion Gain 

+25°C 


1.0 



1.0 ( 


% zif/jt/A 

Output Voltage, High 

+25°C 

+ 1.9 



+ 1.9 



V 

Output Voltage, Low 

+25°C 



+0.4 



+0.4 

V 

Output Rise Time 

+25°C 


100 



100 


ns 

Output Fall Time 

+25°C 


125 



125 


ns 

CLOSED LOOP CHARACTERISTICS 









Loop Gain 

+25°C 


50 



50 


% A f/ Radian 

Tracking Range 

+25°C 


50 



50 


%Ai 

Demod. Output Swing, Pin 4 (Note 5) 

+25°C 


±700 



±700 


mV 

Frequency Drift 

Full 


200 



200 


ppm/°C 

POWER SUPPLY CHARACTERISTICS 









Supply Current, V+ 

Full 


3 

5 


3 

5 

mA 

Supply Current, V- 

Full 


7 

10 


7 

10 

mA 

Supply Voltage Range (Notes 2, 3) 

Full 

±6 


±12 

±6 


±12 

V 


NOTES 1. For - 10% Tracking range. 
2- +5.0V.-7.0V may be used 
alternatively. 


3. Derate power dissipation by 4. AVg * -2M 

6.6mW/°C above +1 05°C 5. When not in use pin 4 

ambient temperature. should be grounded. 
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DEMOD. 

OUT 


SIGNAL IN 


7 6 




2 M 


PHASE DETECTOR 


CURRENT CONTROLLED OSC. 





cic 

< 

in 


Unless otherwise specified: V+ = +6 . OV; V- = -6.0V; Ri = R3=10K42; R 2=1Ki2; R4 = R5 = 300$; Rj = 540$; C -j = .015/if; 
C2 ~ C3 = C4 = 0.1 /if; C T = 0.01/yf (f 0 ~ 50kHz); V iN = lOOmV RMS; T A = +25°C 


PERFORMANCE CURVES 
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Harris Semiconductor 


■JLl HARRIS 

1 HI 1 semicondu ctor 

A DIVISION OF HARRIS CORPORATION 

HC-55516/55532 

All-Digital Continuously Variable 


Slope Delta Modulator (CVSD) 


I 


FEATURES 


• REQUIRES FEWER EXTERNAL PARTS 

• LOW POWER DRAIN: 6mW FROM SINGLE 5V-7V 

SUPPLY 

• TIME CONSTANTS DETERMINED BY CLOCK 

FREQUENCY; NO CALIBRATION OR DRIFT 
PROBLEMS; AUTOMATIC OFFSET ADJUST- 
MENT 

• HALF DUPLEX OPERATION BY DIGITAL CONTROL 

• FILTER RESET BY DIGITAL CONTROL 

• AUTOMATIC OVERLOAD RECOVERY 

• AUTOMATIC "QUIET” PATTERN GENERATION 

• AGC CONTROL SIGNAL AVAILABLE 


APPLICATIONS 


• VOICE TRANSMISSION OVER DATA CHANNELS 

• VOICE ENCRYPTION/SCRAMBLING 

• VOICE I/O FOR DIGITAL SYSTEMS 

• AUDIO MANIPULATIONS: DELAY LINES, TIME 

COMPRESSION, ECHO GENERATION/ 
SURPRESSION, SPECIAL EFFECTS, ETC. 


PINOUT 


DESCRIPTION 


The HC-55516 and HC-55532 are half duplex modulator/ 
demodulator CMOS integrated circuits used to convert voice 
signals into serial NRZ digital data, and to reconvert that data 
into voice. The conversion is by delta modulation, using the 
continuously variable slope (CVSD) method of companding. 

While signals are compatible with other CVSD circuits, internal 
design is unique. The analog loop filters have been replaced by 
digital filters, using very low power, and requiring no external 
timing components. This approach allows inclusion of many 
desirable features which would be difficult to implement using 
other approaches. 

The HC-55516 has internal time constants optimized for 16K 
bits/sec data rate and is usable down to 9K bits/sec. The HC- 
55532 is optimized for 32K bits/sec and is usable beyond 64K 
bits/sec. Both units are available in 14 pin D.I.P. (HC1) or flat 
packages (HC9) in two temperature ranges; -55°C to +125°C 
(-2 or -8) and -40°C to +85°C (-9). 


FUNCTIONAL DIAGRAM 


Package Code 9R, 4Q 


Top View 


VoD 1_L 

Sig. Gnd. [IT 
And. Out [T 
AGC [T 

Aud. in j~5~ 

nc[T 
NC IT 


H J Oig. Out 14 PIN D.I.P. 

^FZ AND 

— ' | FLAT PACK 

Tj] Oig. In 

Til Apt. 


m (8) 

+5to+7V. GND. 


(10) (111 (13) (91 

ALTERNATE 

PLAIN FORCE CLCCr 
Tx/Rx TEXT ZERO IN 



VOICE/ 
(3) SIDETONE 
OUT 


I SIGNAL 
I ESTIMATE I 
| 1 DIG. FILTER j 

II 1m«. ' 



U/D CTR. — I 

OFFSET 

CORRECT. U/D 
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PINOUT PIN ASSIGNMENTS 


PIN# 

14-LEAD 

F.P. &D.I.P. 

SYMBOL 

ACTIVE* 

LEVEL 

DESCRIPTION 

1 

V D Q 


Positive supply voltage. 

2 

Sig. Gnd. 


Ground connection to D/A ladders and comparator; 
i.e. audio ground. 

3 

Aud. Out 


Recovered audio out. May be used as side tone at 
the transmitter. Presents approximately 100 kilohm 
source. Zero signal reference is Vqq/2. 

4 

AGC 


A logic "Low" level will appear at this output when 
the recovered signal excursion reaches one-half of 
full scale value. 

5 

Aud. In 


Audio input. Should be externally AC coupled. 
Presents approximately 100 kilohms in series with 
Vdd/2- 

6,7 



No internal connection is made to these pins. 

8 

Gnd. 


Logic ground. Negative supply voltage. 

9 

Clock 


Receiver clock must be phased with digital input 
such that a positive clock transition occurs near the 
middle of each received data bit. 

10 

Encode 

(Decode) 

Low 

(High) 

A single CVSD can provide half-duplex operation. 

The encode and decode functions are selected by 
the logic level applied to this input. A low level se- 
lects the encode mode, a high level, the decode mode. 

11 

APT. 

Low 

Activating this input causes an "alternate plain text" 
(quieting pattern) to be transmitted without affecting 
the internal operation of the CVSD. 

12 

Dig. In 


Input for the received digital data. 

13 

FZ 

Low 

Activating this input forces the transmitted output, 
the internal logic, and the recovered audio output into 
the "quieting" condition. 

14 

Dig. Out 


Output for transmitted digital data. 



*Note: No active input should be left in a "floating condition". 
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SFECiFiCA TiONS 


ABSOLUTE MAXIMUM RATINGS 



Voltage At Any Pin 

-3.0V to Vq q +0.3 V 

Operating Temperature (-9) 

(-2) 

-40°C to +85°C 
-55°C to +125°C 

Maximum Vod Voltage 

+7.0V 

(-8) 

-550C to+125°C 

Operating Vqq Range 

+5.0V to +7.0V 

Storage Temperature 

-65°C to +150°C 


ELECTRICAL CHARACTERISTICS @ Ta = 25QC 

Test Conditions Vqq = 6.0V, Bit Rate = 1 6 Kb/s, {H C— 5551 6) 
Bit Rate = 32Kb/s, (HC-55532) 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock Bit Rate 

0 


64 

Kb/s 

(1) 

Clock Duty Cycle 

30 


70 

% 


Supply Voltage 

+5.0 


+7.0 

V 


Supply Current 


1.0 


mA 


Digital "1" Input 


4.5 


V 

(2) 

Digital "0” Input 


1.5 


V 

(2) 

Digital "1" Output 


5.5 


V 

(3) 

Digital "0" Output 


0.5 


V . 

(3) 

Audio Input Voltage 


0.5 

1.4 

Vrms 

(4) 

Audio Output Voltage 


0.5 

1.4 

Vrms 

(5) 

Audio Input Impedance 


100 


Kf2 

(6) 

Audio Output Impedance 


100 


Kfi 

(7) 

Transfer Gain 

-0.5 


+0.5 

dB 

(8) 

Syllabic Time Constant 


4.0 


mS 

(9) 

L.P. Filter Time Constant (55516) 


0.94 


mS 

(9) 

(55532) 


0.47 


mS 


Step Size Ratio (55516) 


24 


dB 

(10) 



18 


dB 


Resolution (55516) 


0.1 


% 

(11) 

(55532) 


0.2 


% 


Min. Step Size (55516) 


0.2 


% 

(12) 

(55532) 


0.4 


% 


Slope Overload 


Fig. 1 



(13) 

Signai/Noise Ratio 



Tab. 1 


(14) 

Quieting Pattern Amplitude (55516) 


12 


mV P-P 

(15) 

(55532) 


24 


mV P-P 


AGC Threshold 


0.5 


F.S. 

(16) 

Clamping Threshold 


0.75 


F.S. 

(17) 
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NOTES 


1. There is one NRZ data bit per clock period. Clock must 
be phased with digital data such that a positive clock 
transition occurs in the middle of each received data 
bit; i.e., the transmitter and receiver clock are in phase. 

2. Logic inputs are CMOS compatible at supply voltage 
and are diode protected. Digital data input is NRZ at 
clock rate. 

3. Logic outputs are CMOS compatible at supply voltage 
and withstand short-circuits to Vqq or ground. Digital 
data output is NRZ and changes with negative clock 
transitions. 

4. Recommended voice input range for best voice per- 
formance. 

5. May be used for side-tone in encode mode. 

6. Should be externally AC coupled. Presents 100 Kil- 
ohms in series with Vgp/2. 

7. Presents 100 Kilohms in series with recovered audio 
voltage. Zero-signal references is Vqq/2. 

8. Unloaded, for linear signals. 

9. Note that filter time constants are inversely propor- 
tional to clock rate. 

10. Step size compression ratio of the syllabic filter is 
defined as the ratio of the filter output, with an equal 
1-0 bit density input to the filter, to its minimum 
output. 


11. Minimum quantization voltage level expressed as a per- 
centage of supply voltage. 

12. The minimum step size between levels is twice the re- 
solution. 

13. For large signal amplitudes or high frequencies, the 
encoder may become slope-overloaded. Figure 1 shows 
the frequency response at various signal levels,measured 
with a 3kHz low-pass filter having a 130dB/octave roll- 
off to -50dB. See Table II. 

14. Table I shows the SNR under various conditions, using 
the output filter described in 13 (above) at a bit rate 
of 16 Kb/s. See Table II. 

15. The "quieting" pattern or idle-channel audio output 
steps at one-half the bit rate, changing state on negative 
clock transitions. 

16. A logic "0" will appear at the AGC output pin when 
the recovered signal reaches one-half of full-scale 
value (positive or negative). 

17. The recovered signal will be clamped, and the computa- 
tion will be inhibited, when the recovered signal reaches 
three-quarters of full-scale value, and will unclamp 
when it falls below this value (positive or negative). 


TABLE I 


INPUT 

OUTPUT 

FREQUENCY 

AMPLITUDE 

SNR 

Hz 

mV RMS 

dB MIN. 

300 

1400 

20 

300 

45 

15 

1000 

500 

14 

1000 

16 

9 



100 200 300 500 800 1000 2000 3000 

FREQUENCY 


Figure 1 — Transfer Function for CVSD at 16KB 
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0±0.5dB 

0±0.1dB 

0±0.1dB 

-3±0.5dB 

-20±2.0dB 


OUTPUT FILTER FREQUENCY RESPONSE 

FREQUENCY 

RELATIVE OUTPUT 

100Hz to 1500Hz 
1500Hz to 3000Hz 
3800Hz to lOOKHz 

0±1.5dB 

0±2.5dB 

Less Than -45dB 



INPUT LOW-PASS FILTER 


10V R 6 
39f2 5% 


C4 ' 
2.2 pF 
10V 

GNO-Vss 


CVSD DECODER 
AUDIO OUT 

> — rw- 

C9 

R9 0.47 
1M 5% pF 

>-vW— '10% 

CVSD ENCODER 
AUDIO OUT 
FOR SIDETONE 


T LK 

R3l R 4 - 
30.9K * 127K T X/' 


zT\> _ 


C3 

0.1 jiF 10% 




-C6 

ui 

U2 

470pF 

PIN 4 

PIN 4 



■ C5 

' 0.1 pF 10% 


C10-L >R15 

1500 T Cl 1 S82.5K 
I 1500 I r\ 


U1 U2 U3 

PIN 11 PIN 11 PIN 11 

t t t 


R 16> „ 
143K > R 17 


Ui, U2, U3. HARRIS HA-4741 QUAD OP AMP 
CAPACITORS IN pF UNLESS OTHERWISE 
STATED 

RESISTORS 1/20 WATT 

CAP. TOL. 1% UNLESS OTHERWISE 

STATED 

RES. TOL. 1% UNLESS OTHERWISE 
STATED 


OUTPUT LOW-PASS FILTER 


n 

R 21 


182K 

iii p 


» 1( ' < 
1500 



/ R22> 

^R19 

243KS 

> 14. 3K 



>1.21K 1M 5% • 


C17 VOICE OUT 

4.7 pF 10V 10% 


Figure 2 — Suggested Input/Output Audio Filters for SNR Measurement 

NOTE: An output filter similar to the input filter section above will generally suffice for good voice intelligibility. 
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Harris Package Selection Guide 


PART NUMBER 

PACKAGE CODE (See Note) 

CAN 

FLATPACK 

D.I.P. 

HA-909/91 1 

2A 

9V 


HA-2050/2055/2050A/2055A 

2A 



HA-2060/2065/2060A/2065A 

2A 



HA-2400/2404/2405 



4B 

HA-2420/2425 



4U 

HA-2500/2502/2505 

2A 



HA-251 0/25T2/251 5 

2A 

9V* 


HA-2520/2522/2525 

2A 

9V* 


HA-2530/2535 

2A 



HA-2600/2602/2605 

2A 

9W* 


HA-2620/2622/2625 

2A 


4U 

HA-2630/2635 

2G 



HA-2640/2645 

2A 



HA-2650/2655 

2A 


4U 

HA-2700/2704/2705 

2A 


4U 

HA-2720/2725 

2A 



HA-2730/2735 



4U 

HA-2820/2825 



4U 

HA-2900/2904/2905 

2E 



HA-4602/4605 



4U 

HA-4741 



4U,3Bt 

HA-4900/4905 



4B 

HC-555 16/55532 


9R 

4Q 

HD-0165 



4K 

HD-245/545 


9V 

IS 

HD-246/546/249/549 


9V 

IS 

HD-248/548 


9V 

IS 

HI -200 

2D 



HI-201 



4B 

HI -506/507/506 A/507 A 



1 M 

HI-508A/509A 



4B 

HI-562 



1 H 

HI-1080/1085 



4K 

HI-1800A 



4B 

HI-1818A/1828A 



4B 

HI-1840 



1 M 

HI -5040 thru H 1-5051 


S ■ 

4B 



NOTE: "Package Code" references drawings on the following pages. Note that these do not cor- 

respond with the general package designations to be used in constructing the part number, 
which is explained in Ordering Information at the front of this book. 

* Flatpack not available for commercial temperature range, 
t 3B (Plastic D.I.P.) not available for military temperature range. 
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Harris Semiconductor 


■ 



SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


Package Dimensions 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 

3. Package codes are shown in black squares. 


24 LEAD D.I.P 


28 LEAD CERAMIC D.I.P. 


12 11 10 9 8 7 6 5 4 3 2 1 


[ 14 13 12 11 10 9 8 7 6 5 4 3 2 1 


13 14 15 16 17 18 19 20 21 22 23 24 



100 (TYP.) .020 1003 

12.54) (.51 *08) 


I—.500 »— | 


I IS 16 17 18 19 20 21 22 23 24 25 26 27 28 



_X jL_ _j _ J L '****» sj *- ,5 ° \\ 

nr 1 rlr i r 




8 LEAD CERAMIC D.I.P. 


(—.250 (6.351— | 


L 10# TYP 

<2.54) 



14 LEAD BRAZED D.I.P. 



--.31(1(7.87)— 

.1403.025 I l 

13.56 164) r 2i0 |6 - 35I T 


m & 


.100 TYP. -II- 
.0181002 .050(1.27) 

(.46 105) 


U .010 1002 U 

8 = J r*- ( - 25i0S HV 


TO-99 [.200 PC] (5.08 PC) 


TO-IOO (10 LEAD) 


_ m i - 64 i '* i j*~ j 


tr i 





K ^8 LEADS 

\ .017 (01 A.) ±.002 

SEATING (.43 (01 A.) 105) 
PLANE 


X < y y/ 035 (.89) 


~03Tl003^\ 
(.79 108) X 


*A 1 / 

I T( 1 


(4.32) -.500 (12.7)— ■ 

~ r! K -0251.64) ; 



.230TYP. K-4 9 4-\ - 

i \N 3 ''/^nlt 003 

i .017 (OIA.) *002 / 

(.43 (DIA.) 105) ’\y / / X,/ 















8 LEADS 
.017 (DIA.) ±.002 
(.43 (OIA.) ±05) 



22 LEAD D.I.P. EPOXY 

^PIN ONE 

—\( — i / — ii — i i — i i — i i — i i — i r— i r — i 

10 9 876 54 3 2 q 1 

t 

13 14 15 16 17 18 19 20 21 22 1 

(8.64 ±03) 

X 

_J L_J U l 11 11 II II 1 I I I I 

1 50 

1.100 ±.020 (27.94 ±.51) ► 

iN 


24 LEAD D.I.P. EPOXY 



12 11 10 9 8 7 6 5 4 3 2 


13 14 15 16 17 18 19 20 21 22 23 24 [ 

JUUUQUU U LJUU U 

1.250 ±.020 (31.75 ±.51) - 


.600(15.24) ► 

u .540 (13.72) -I 


I t -I k 

.018 (TYP.) .100 


.018 ±.003 .100 TYP. 

(.46 ±.08) (2.54) 
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16 LEAD CERAMIC D.I.P. 


24 LEAD CERAMIC D.I.P. 


8 7 6 5 4 3 2 1 


1211 10 98765432 1 


9 10 11 12 13 14 15 16 


— .310 (7,87) •- 
|-.270<6.86H 

J II L 


imp 

Hh-fV 


r— “j n -*-1 l— 

.018 + 003 .060 .100 TYP. 

(.46 + 08) (1.52) (2.54) 


00-150 .010 + 003 

(.25 ±.08) 


13 1415 16 17181920 212223 24 | 


-1.260 ±.020 ( 32.0 ±.511- 


.220 MAX. — — .610 (15.49)—— 

« • , .530 . 

♦ P~(13.46)“H 


— (102 + 51) 7 

— ► — .018 *003 . / 

Q l? 5*1 "^7 

(.46 * 08) 00- 15® 


14 LEAD D.I.P. SIDE BRAZE 



14 LEAD METAL GLASS FLATPACK 



.014 (.36) 

[— — .3(H) (9.65) — — — - -285 (7.24) — 

.085(2.16)— H I— 


14 LEAD CERAMIC D.I.P. 


7 6 5 4 3 2 1 


8 9 10 11 12 13 14 


.018i.003-*4L — J L~ -«J 
(.46108) M LI ' 


.020 MIN 

(.51) 00-150 


.060 .100 TYP. 

(1.52) (2.54) 


/ L 

I I .010 to 




.41 1.05) . x 

=l T; 

A .250 

T (6.35) Q 


-.250 (6.35) .250 (6.35) - 
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First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 

The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distribu- 
tors. 

It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub- 
assembly and panel components, hardware, 
production equipment and tools, test instru- 
mentation, power sources, wire and cable, and 
chemicals. 

The MASTER CATALOG is divided into four 
basic sections: 


The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 

The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers whose prod- 
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 


United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 





National semiconductor 


National 

Semiconductor 


LF347 Wide Bandwidth Quad JFET 
Input Operational Amplifier 


BI-FET II™ Technology 


General Description 

The LF347 is a low cost high speed quad JFET input 
operational amplifier with an internally trimmed input 
offset voltage (BI-FET II™ technology). The device 
requires a low supply current and yet maintains a large 
gain bandwidth product and a fast slew rate. In addi- 
tion, well matched high voltage JFET input devices 
provide very low input bias and offset currents. The 
LF347 is pin compatible with the standard LM348. 

The LF347 may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits, active filters and many other circuits requiring 
low input offset voltage, low input bias current, high 
input impedance, high slew rate and wide bandwidth. 
The device has low noise and offset voltage drift. 


Features 

■ Internally trimmed offset voltage 2 mV 

■ Low input bias current 50 pA 

■ Low input noise voltage 16 nV/\/Hz 

■ Low input noise current 0.01 pAA/Hz 

■ Wide gain bandwidth 4 MHz 

■ High slew rate 13 V/jus 

■ Low supply current 7.2 mA 

■ High input impedance 10l2f2 

■ Low total harmonic distortion Ay = 10, <0.02% 

RL = 10k, V 0 - 20 Vp-p, BW = 20 Hz-20 kHz 

■ Low 1/f noise corner 50 Hz 

■ Fast settling time to 0.01% 2 jus 


Connection Diagram 

Simplified Schematic 

Dual-ln-Line Package 

1/4 Quad 




INTERNALLY £ 
TRIMMEP S 


5 INTERNALLY 
< TRlUUtn 


Physical Dimensions inches (millimeters) 


0.300-0.320 

(7K8-8.128) 


0.009-0.015 

(0.229-0.381) 


0.075 ±0.015 
(1.905 ±0.181) 


0.040 

(lOIS)-H 
TYP I 



0.130 ±0.005 
(3.302 ±0.127) 


|| 0.018 ±0.003 0,125 ' 

(3.175) 


(2286)— 

0 092 NOM 

If 3371 — ^ _ 


PIN NO. 1 INDENT - 


0.250 ±0.005 
(6-350 ±0.127) 


Molded Dual-ln-Line Package (N) 

Order Number LF347AN, LF347BN, or LF347N 
NS Package Number N14A 
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Absolute Maximum Ratings 


Supply Voltage 

Power Dissipation (Note 1) 

Operating Temperature Range 
Tj(MAX) 

Differential Input Voltage 
Input Voltage Range (Note 2) 

Output Short Circuit Duration 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 


±18V 
500 mW 
0°C to +70°C 
1 15°C 
±30V 
±15V 
Continuous 
“65°C to +1 50° C 
300° C 


DC Electrical Characteristics (Note 3 ) 


SYMBOL 


v OS 


PARAMETER 


Input Offset Voltage 


LF347A 

LF347B 

LF347 

1 '"1 

... .'."I — “ — 

_ : "1 — “ — 1 " 


AV 0S /AT Average TC of Input Offset 
Voltage 

lOS Input Offset Current 

IB Input Bias Current 

R|N Input Resistance 

A\/0L Large Signal Voltage Gain 


Output Voltage Swing 
Input Common-Mode Voltage 
Range 

Common-Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Supply Current 


RS= 10 kn, T A = 25° C 
Over Temperature 

RS= lOkfi 


Tj = 25 C, (Notes 3. 4) 
Tj < 70° C 

T; = 25° C, (Notes 3. 4) 


Vs = ±15V, T A = 25°C 
Vo = ±10V. R|_ = 2 kfi 
Over Temperature 

Vs= ±15V, R L = 10 kS2 
Vs = + 15V 

RS< 10kS2 

(Note 5) 




lluIKkUJ 


Mi 


■m 


10 


4 


7 


13 



10 


10 



50 

25 

100 

25 

100 

pA 

2 


4 


4 

nA 

100 

50 

200 

50 

200 

pA 

4 


8 


8 

nA 


1012 


1012 


n 


50 100 


25 100 


V/mV 


25 


15 


V/mV 


AC Electrical Characteristics (Note 3) 


SYMBOL 

PARAMETER 


LF347A 1 

LF347B | 

LF347 I 





MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


SR 

Slew Rate 

V S = ±15V, T A = 25°C 


13 



13 



13 


V/jus 

GBW 

Gain-Bandwidth Product 

V S = ±15V, T A = 25° C 


4 



4 



4 


MHz 

e n 

Equivalent Input Noise Voltage 

T A = 25°C, Rs= 100£2, 
f = 1000 Hz 


16 



16 



16 


nVA/Hz 

■n 

Equivalent Input Noise Current 

Tj = 25°C, f= 1000 Hz 


0.01 



0.01 



0.01 


pA/VHz 


Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 125°C/W junction to 
ambient. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: These specifications apply for Vs = ±15V and o°c,< T a < +70°C. Vqs> lg and los are measured at Vqm = 0. 

Note 4: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction 
temperature, Tj. Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal 
operation the junction temperature rises above the ambient temperature as a result of internal power dissipation, Pq. Tj = Ta + ©jA f*D 
where 0jA is the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a 
minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance 
with common practice. 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218 , 3571630, 3575609 , 3579059 , 3593069 , 3697640, 3607469 , 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 




National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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National 

Semiconductor 


LM1 46/LM 246/LM346 

Programmable Quad Operational Amplifiers 


General Description 

The LM146 series of quad op amps consists of four 
independent, high gain, internally compensated, low 
power, programmable amplifiers. Two external resistors 
(RSET) aliow the user to program the gain bandwidth 
product, slew rate, supply current, input bias current, 
input offset current and input noise. For example, the 
user can trade-off supply current for bandwidth or 
optimize noise figure for a given source resistance. In a 
similar way, other amplifier characteristics can be 
tailored to the application. Except for the two program- 
ming pins at the end of the package, the LM146 pin-out 
is the same as the LM124 and LM148. 


Features oset = iojua) 

■ Programmable electrical characteristics 

■ Battery-powered operation 

■ Low supply current 350 juA amplifier 

■ Guaranteed gain bandwidth product 0.8 MHz min 

■ Large DC voltage gain 120 dB 

■ Low noise voltage 28 nVA/Hz 

■ Wide power supply range ±1.5V to ±22V 

■ Class AB output stage— no crossover distortion 

■ Ideal pin out for Biquad active filters 

■ Overload protection for inputs and outputs 


Connection Diagrams 


Dual-In-Line Package 


Dual-In-Line Package 




v - 


SET 
C, 0 


PROGRAMMING EQUATIONS 


Total Supply Current =1.4 mA (Iset^OjuA) 

Gain Bandwidth Product = 1 MHz (Iggj/IOMA) 

Slew Rate = 0.4 V/ms (IgEj/IOjuA) 

Input Bias Current = 50 nA (lgEj/10 m A) 

IgET = Current into pin 8, pin 9 (see schematic diagram) 


'SET = 


V + - V _ - 0.6V 
r SET 


TOP VIEW 


TOP VIEW 


Schematic Diagram 
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Absolute Maximum Ratings (Notei) 



LM146 

LM246 

LM346 

Supply Voltage 

±22V 

±18V 

±18V 

Differential Input Voltage (Note 1) 

±30V 

±30V 

±30V 

CM Input Voltage (Note 1) 

±15V 

±15V 

±15V 

Power Dissipation (Note 2) 

900 mW 

500 mW 

500 mW 

Output Short-Circuit Duration (Note 3) 

Indefinite 

Indefinite 

Indefinite 

Operating Temperature Range 

-55° C to +125°C 

-25° C to +85° C 

0°C to +70°C 

Maximum Junction Temperature 

150°C 

110°C 

100°C 

Storage Temperature Range 

-65° C to +150°C 

-65° C to +150°C 

-65° C to +150°C 

Lead Temperature (Soldering, 10 seconds) 
Thermal Resistance (0jAK (Note 2) 

300° C 

300° C 

300° C 

Cavity DIP (D) (J) Pd 

900 mW 

900 mW 

900 mW 

d \A 

Molded DIP (N) Pd 

d ]A 

90°C/W 

90°C/W 

90°C/W 

500 mW 

140 ° CAN 


DC Electrical Characteristics (v s = ±i5v, i S et = iom, N ote4) 


PARAMETER 

CONDITIONS 

LM146 

LM246/LM346 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

VCM = ov, Rs < 50 a, Ta = 25° C 


0.5 

5 


0.5 

6 

mV 

Input Offset Current 

VCM = 0V, T A = 25°C 


2 

20 


2 

100 

nA 

Input Bias Current 

VCM = 0V,T A = 25°C 


50 

100 


50 

250 

nA 

Supply Current (4 Op Amps) 

T A = 25°C 


1.4 

2.0 


1.4 

2.5 

mA 

Large Signal Voltage Gain 

R|_ = 10 k£2, AVoUT = ilOV, 

100 

1000 


50 

1000 


V/mV 


T A = 25° C 








Input CM Range 

T A = 25°C 

±13.5 

±14 


±13.5 

±14 


V 

CM Rejection Ratio 

RS< 10 kft, T A = 25°C 

80 

100 


70 

100 


dB 

Power Supply Rejection 

RS< 10 kft, T A = 25° C 

80 

100 


74 

100 


dB 

Ratio 









Output Voltage Swing 

Rl> 10 k£2, T A = 25° C 

±12 

±14 


±12 

±14 


V 

Short-Circuit Current 

T A = 25° C 

5 

20 

30 

5 

20 

30 

mA 

Gain Bandwidth Product 

T A = 25° C 

0.8 

1.2 


0.5 

1.2 


MHz 

Phase Margin 

T A = 25° C 


60 



60 


Deg 

Slew Rate 

T A = 25° C 


0.4 



0.4 


V/ A s 

Input Noise Voltage 

f= 1 kHz, T A = 25° C 


28 



28 


nVA/Hz 

Channel Separation 

R |_ = 1 0 kf2, AVquT = 0V to 


120 



120 


dB 


±12V, T A = 25° C 








Input Resistance 

T A = 25°C 


1.0 



1.0 


Mft 

Input Capacitance 

T A = 25°C 


2.0 



2.0 


PF 

Input Offset Voltage 

VCM = 0V, R S < 50 ft 


0.5 

6 


0.5 

7.5 

mV 

Input Offset Current 

V C M = 0V 


2 

25 


2 

100 

nA 

Input Bias Current 

V C M = 0V 


50 

100 


50 

250 

nA 

Supply Current (4 Op Amps) 



1.5 

2.0 


1.5 

2.5 

mA 

Large Signal Voltage Gain 

R|_ = 10 kO, AVquT = -10V 

50 

1000 


25 

1000 


V/ mV 

Input CM Range 


±13.5 

±14 


±13.5 

±14 


V 

CM Rejection Ratio 

RS<50ft 

70 

100 


70 

100 


dB 

Power Supply Rejection 

RS<50f2 

76 

100 


74 

100 


dB 

Ratio 









Output Voltage Swing 

R|_> 10 kft 

±12 

±14 


±12 

±14 


V 
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DC Electrical Characteristics tv s = ±i5v, i S et = i ma) 


PARAMETER 

CONDITIONS 

LM146 

LM246/LM346 

■ | 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Input Offset Voltage 

VCM = 0V, R S <50ft, 


0.5 

5 


M 

6 

mV 


Ta = 25° C 





fcit 



Input Bias Current 

VCM = 0V,T A = 25°C 


7.5 

20 


HH 

100 

nA 

Supply Current (4 Op 

T A = 25° C 


140 

250 


140 

300 

PA 

Amps) 









Gain Bandwidth Product 

T A = 25° C 

80 

too 


50 

100 


kHz 

DC Electrical Characteristics (v s = ±i.5v, i S et = io ma) 

PARAMETER 

CONDITIONS 

LM146 

LM246/LM346 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

VCM = 0V, R S <50S2, 


0.5 

5 


0.5 

7 

mV 


T A = 25°C 








Input CM Range 

T A = 25° C 

±0.7 



±0.7 



V 

CM Rejection Ratio 

RS < 50 £2, T A = 25° C 


80 



80 


dB 

Output Voltage Swing 

RL> 10k£2, T A = 25°C 

±0.6 



±0.6 



V 


Note 1: For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 

Note 2: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by Tj|y| A x< e jA- anc * t * ie 
ambient temperature, T A - The maximum available power dissipation at any temperature is = (TjMAX ~ T A )/0jA or the 25° C PdMAX- which- 
ever is less. 

Note 3: Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted as the 
maximum junction temperature will be exceeded. 

Note 4: These specifications apply over the absolute maximum operating temperature range unless otherwise noted. 


Typical Performance Characteristics 


Open Loop Voltage Gain vs 

Input Bias Current vs IsET Supply Current vs l$ET ISET 



*SET bA) ISET OiA) *SET 



Gain Bandwidth Product vs 
•SET 




0.1 1 IQ 100 


•set foA) 


•set <mA> 
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INPUT BIAS CURRENT (nA) OUTPUT VOLTAGE SWING (±V) INPUT OFFSET VOLTAGE (mV) 
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Typical Performance Characteristics (Continued) 


Open Loop Voltage Gain 
vs Temperature 

I r i i i i P F 

— *SET “ 1 T01fl#iA 








-- 

— 

— 

— 



























— 1— 

< 

.M 

* ±15V- 


-55 -35 -15 5 25 45 65 85 105 125 
TEMPERATURE (°C) 


Gain Bandwidth Product 
vs Temperature 



-55-35-15 5 25 45 65 85 105 125 
TEMPERATURE (°C) 


Slew Rate vs 
Temperature 


V S = ±15V 


-55 -35 -15 5 25 45 65 85 105 125 
TEMPERATURE (°C) 


oc 

< 

III 

z 


Input Noise Voltage vs 
Frequency 


■ssmiiiMlliiiiiMH 

Eli 

piPiiim 
■mm 
piiiiii 
Piiii.il 


l SET = 10^A 


■ ■iiiiilBIBM 

VIIIIIIIIBIIIIIIIi 1 


100 Ik 

FREQUENCY (Hz) 


Input Noise Current vs 
Frequency 


11111111 
IHIIIII 
fllllli! 
■iiiiii 

■■■!»!!■ 

mYtttTTTinH 

Amim 


■IHIIIII 
■IIIIIIM 
■IIIIIIIK 
■IIIIIIH 
IHIIIII 
IHIIIII 
■■Him 


V$ = ±15V 


T A = *5 C 



Voltage Follower Pulse 
Response 


•set = 10 ^a 


V S = ±15V 


T A = 25°C 


100 200 300 

TIME U> 


100 Ik 

FREQUENCY (Hz) 


Power Supply Rejection 
Ratio vs Frequency 


POSITIVE SUPPLY 


NEGATIVE SUPPLY 


20 rT A = 25°C ' 

•set = 10 mA 


10 100 Ik 10k 100k 1M 

FREQUENCY (Hz) 


Voltage Follower Transient 
Response 


•SET = ’OpA 
_ V s * ±15V 
T a = 25°C 
~C[_ 1 100 pF -- 
r l - 10k n 

2 3 

TIME Cms) 


Transient Response Test Circuit 
V|N fNw 


X' 
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Application Hints 

Avoid reversing the power supply polarity, the device 
will fail. 

Common-Mode Input Voltage: The negative common- 
mode voltage limit is one diode drop above the negative 
supply voltage. Exceeding this limit on either input will 
result in an output phase reversal. The positive common- 
mode limit is typically IV below the positive supply 
voltage. No output phase reversal will occur if this limit 
is exceeded by either input. 

Output Voltage Swing vs ISET : F° r a desired output 
voltage swing the value of the minimum load depends on 
the positive and negative output curent capability of the 
op amp. The maximum available positive output current, 
OCL+K of the device increases with IgET whereas the 
negative output current (IcL— ) is independent of IgET- 
Figure 1 illustrates the above. 


-CURRENT LIMIT (In J - 





FIGURE 1. Output Current Limit vs IgET 

Input Capacitance: The input capacitance, C|N, of the 
LM146 is approximately 2 pF; any stray capacitance, 
Cg, (due to external circuit circuit layout) will add to 
C||\j. When resistive or active feedback is applied, an 
additional pole is added to the open loop frequency 
response of the device. For instance with resistive feed- 
back (Figure 2), this pole occurs at 1/27 r (R1||R2) 
(C|N + Cs). Make sure that this pole occurs at least 
2 octaves beyond the expected —3 dB frequency corner 
of the closed loop gain of the amplifier; if not, place a 
lead capacitor in the feedback such that the time con- 
stant of this capacitor and the resistance it parallels is 
equal to the R|(Cg + C|n), where R| is the input resis- 
tance of the circuit. 



FIGURE 2 

Temperature Effect on the GBW: The GBW (gain 
bandwidth product), of the LM146 is directly propor- 
tional to IsET anc * inversely proportional to the ab- 
solute temperature. When using resistors to set the 
bias current, IsET- of the device, the GBW product will 
decrease with increasing temperature. Compensation 
can be provided by creating an IgET current directly 
proportional to temperature (see typical applications). 


Isolation Between Amplifiers: The LM 146 die is iso- 
thermally layed put such that crosstalk between all 4 
amplifiers is in excess of —105 dB (DC). Optimum 
isolation (better than -110 dB) occurs between ampli- 
fiers A and D, B and C; that is, if amplifier A dissipates 
power on its output stage, amplifier D is the one which 
will be affected the least, and vice versa. Same argument 
holds for amplifiers B and C. 

LM146 Typical Performance Summary: The LM146 
typical behavior is shown in Figure 3. The device is fully 
predictable. As the set current, IgET. increases, the 
speed, the bias current, and the supply current increase 
while the noise power decreases proportionally and the 
V os remains constant. The usable GBW range of the op 
amp is 10 kHz to 3.5—4 MHz. 
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FIGURE 3. LM146 Typical Characteristics 


Low Power Supply Operation: The quad op amp oper- 
ates down to ±1.3V supply. Also, since the internal 
circuitry is biased through programmable current sources, 
no degradation of the device speed will occur. 

Speed vs Power Consumption: LM146 vs LM4250 
(single programmable). Through Figure 4, we observe 
that the LM146's power consumption has been opti- 
mized for GBW products above 200 kHz, whereas the 
LM4250 will reach a GBW of no more than 300 kHz, for 
GBW products below 200 kHz, the LM4250 will con- 
sume less. 



SUPPLY CURRENT OiA) 

FIGURE 4. LM146 vs LM4250 


dC 

< 

III 

Z 


©1C MASTER 1978 


771 


National Semiconductor 






National Semiconductor 















Active Filters Applications 


Basic {Non-Inverting "State Variable") Active Filter Building Block 


• The LM146 quad programmable op amp is especially suited for active filters because of their adequate GBW product and low power 
consumption. 

Circuit synthesis equations (for circuit analysis equations, consult with the AF100 and LM148 data sheet). 

Need to know desired: f Q = center frequency measured at the BP output 

Q 0 = quality factor measured at the BP output 
H 0 = gain at the output of interest (BP or HP or LP or all of them) 

*■ Relation between different gains: H 0 (gp) = 0.316 x Q 0 x Ho(LP); H 0 ((_p) = 10 x H q (hp) 

5.033 x 10- 2 

* R x C = (sec) . . 

f o _ 1 / 3-47S Q 0 _ \ 

* . r, / 3 - 478 °o - h o(BP) h o(BP) \ „ \ h o(BP) / 

u \ TO 8 105 x 3.478 xQq f 1 _ 


+ 10~ 5 


III 


* For HP output: Rq = 


1.1 x IQ 8 

3.478 Q 0 (1.1 -H o(H P))-H o(H p) 


; R |N -^L_ 

- 


Note. All resistor values are given in ohms. 


11 x 10° H o(LP ) 

* For LP output: Rq= ; Riru = 

3.478 Q 0 (1 1 — H 0 {|_ P )) — H o( i_ P ) J_ + 1q -5 

RQ 

A For BR (notch) output: Use the 4th amplifier of the LM146 to sum the LP and HP outputs of the basic filter. 



= 0.316 f - n - otc - h - 

Rl fn 


Rp Rf 

Determine R f according to the desired gains: H Q ( BR ) ! = — H 0 < LP ) , H 0 ( BR ) I = — H o(HP) 

| • << ‘notch r L 1 f >> ’notch R H 

• Where to use amplifier C: Examine the above gain relations and determine the dynamics of the filter. Do not allow slew rate limiting 
in any output ( V HP- V BP- ^LP)> that ‘ s: 

V|N(peak) < 63.66 x 10 3 x — x (Volts) 

' p ' 10 mA f 0 xH 0 

.If necessary, use amplifier C, biased at higher IsET- where you get the largest output swing. 

Deviation from Theoretical Predictions: Due to the finite GBW products of the op amps the f D , Qq will be slightly different from the 
theoretical predictions. 

f _ f o n 

real 2 f 0 ' real ~ 3.2 f Q x Qq 
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Active Filters Applications (Continued) 


A Simple to Design BP, LP Filter Building Block 



III 


• If resistive biasing is used to set the LM346 performance, the Qq of this filter building block is nearly insensitive to the op amp's GBW 
product temperature drift; it has also better noise performance than the state variable filter. 

Circuit Synthesis Equations 

0.159 Rq R 

h o(BP) = Qo h o(LP); R X C = — ; Rq=QoxR;R| N = = 

f o h o(BP) Ho(LP) 

• For the eventual use of amplifier C, see comments on the previous page. 


A 3-Amplifier Notch Filter (or Elliptic Filter Building Block) 




VgUT < br > 


Circuit Synthesis Equations 


0 0.159 ■ 0.159 xf Q 

R x C = — — ; Rq =• Qo x R; Rin = — — -= 

f o C xf^ notph 


H o(BR)L.. . == — h o(BR) | x x 

* f f notch RlN If f notch 


For nothing but a notch output: R||yj = R, C' = C. 




Active Filters Applications (Continued) 

Capacitorless Active Filters (Basic Circuit) 



V S = ±15V 


• This is a BP, LP, BR filter. The filter characteristics are created by using the tunable frequency response of the LM346. 

63.66 x 10 3 Igcy (mA) (V) 

• Limitations: Q n < 10, f n x Q n < 1 .5 MHz, output voltage should not exceed Vpeak(out) < x 

0 0 0 f D 10 mA 


R6 + R5 

• Design equations: a = , b 


H o(Lf>) = — , Q^Va xb 
b 


R9 + R10 


. f o(BP) = f u —■ h o(BP) = a x c, 


f o(BR) = f o(BP) 


(’ -t) ‘ f ° 


( B p) (C « 1 ) provided that d = H q (bp) x e, H q (br) 


1C 

< 

IIR 

Z 


• Advantage: f Q , Qq, H 0 can be independently adjusted; that is, the filter is extremely easy to tune. 

• Tuning procedure (ex. BP tuning) 

1 . Pick up a convenient value for b; (b < 1 ) 

2. Adjust Qq through R5 


3. Adjust H 0 (bp) through R4 

4. Adjust f Q through RsET 


A 4th Order Butterworth Low Pass Capacitorless Filter 
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5351 National 
< 2 m Semiconductor 

LF351 Wide Bandwidth JFET 
Input Operational Amplifiers 

General Description 

The LF351 is a low cost high speed JFET input opera- 
tional amplifier with an internally trimmed input offset 
voltage (BI-FET II™ technology). The device requires a 
low supply current and yet maintains a large gain band- 
width product and a fast slew rate. In addition, well 
matched high voltage JFET input devices provide very 
low input bias and offset currents. The LF351 is pin 
compatible with the standard LM741 and uses the same 
offset voltage adjustment circuitry. This feature allows 
designers to immediately upgrade the overall perfor- 
mance of existing LM741 designs. 

The LF351 may be used in applications such as high 
speed integrators, fast D/A converters, sample-and-hold 
circuits and many other circuits requiring low input 
offset voltage, low input bias current, high input imped- 
ance, high slew rate and wide bandwidth. The device 
has low noise and offset voltage drift, but for applica- 



BI-FET H im Technology 


tions where these requirements are critical, the LF356 is 
recommended. If maximum supply current is important, 
however, the LF351 is the better choice. 

Features 

■ Internally trimmed offset voltage 2 mV 

■ Low input bias current 50 pA 

■ Low input noise voltage 16nV/\/Hz 

■ Low input noise current 0.01 pA/\/Hz 

■ Wide gain bandwidth 4 MHz 

■ High slew rate 13 V/ps 

■ Low supply current 1.8 mA 

■ High input impedance 10^2$} 

■ Low total harmonic distortion A v = 10, <0.02% 

R|_ = 10k, V 0 = 20 Vp-p, BW = 20 Hz-20 kHz 
Low 1/f noise corner 50 Hz 

F ast settl i ng time to 0.0 1 % 2 11 s 
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Absolute Maximum Ratings 

±18V 
500 mW 
0°C to +70° C 
115°C 
±30V 
±15V 
Continuous 
-65°C to +150°C 
seconds) 300°C 


DC Electrical Characteristics (Note 3) 


SYMBOL 

PARAMETER 

CONDITIONS 

| LF351A 

LF351B 

LF351 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


TYP 

MAX 

Vos 

Input Offset Voltage 

Rg= 10kl2, Ta = 25°C 


1 

2 


3 

5 


5 

10 




Over Temperature 



4 



7 



13 


A Vos/ AT 

Average TC of Input Offset 

Rg = 10 kO 


10 



10 



10 




Voltage 












<0S 

Input Offset Current 

Tj = 25° C, (Notes 3, 4) 


25 

50 


25 

100 


25 

100 

pA 



Tj<70°C 



2 



4 



4 

nA 

IB 

Input Bias Current 

Tj = 25° C, (Notes 3, 4) 


50 

100 


50 

200 


50 

200 

pA 



Tj < 70°C 



4 



8 



8 

nA 

Rin 

Input Resistance 

Tj = 25° C 


1012 



1012 



1012 


a 

A VOL 

Large Signal Voltage Gain 

Vg = ±15V, T A = 25°C 

50 

100 


50 

100 


25 

100 


V/mV 



Vo = ±10V, R L = 2kl2 













Over Temperature 

25 



25 



15 



V/mV 

vo 

Output Voltage Swing 

Vg = ±15V, R L = 10 kfi 

±12 

±13.5 


±12 

±13.5 


±12 

±13.5 


V 

VCM 

Input Common-Mode Voltage 



+15 



+15 



+15 


V 



Vg = ±15V 

+11 



+ 11 



±11 





Range 


-12 



-12 



-12 


V 

CMRR 

Common-Mode Rejection Ratio 

Rg < 10kl2 

80 

100 


80 

100 


70 

100 


dB 

PSRR 

Supply Voltage Rejection Ratio 

(Note 5) 

80 

100. 


80 

100 


70 

100 


dB 

•s 

Supply Current 



1.8 

2.8 


1.8 

2.8 


1.8 

3.4 

mA 


Supply Voltage 
Power Dissipation (Note 1 ) 
Operating Temperature Range 
Tj(MAX) 

Differential Input Voltage 
Input Voltage Range (Note 2) 
Output Short Circuit Duration 
Storage Temperature Range 
Lead Temperature (Soldering, 10 


AC Electrical Characteristics (Note 3) 


SYMBOL 

PARAMETER 

CONDITIONS 

j LF351A 

| LF351B [ 

! LF351 j 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

IHL'.iliH 

TYP 

MAX 

SR 

Slew Rate 

Vg = ±15V, T A = 25°C 


13 



13 



13 


V//is 

GBW 

Gain Bandwidth Product 

Vg = ±15V, Ta = 25° C 


4 



4 



4 


MHz 

e n 

Equivalent Input Noise Voltage 

Ta= 25°C, Rg =100f2. 


16 



16 



16 


nVA/Hz 



f = 1000 Hz 











■n 

Equivalent Input Noise Current 

Tj = 25° C, f = 1000 Hz 


0.01 



0.01 



0.01 


pA/VHi 


Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 150°C/W junction to ambient or 
45° C/W junction to case. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: These specifications apply for Vg = +15V and 0°C < Ta < +70°C. Vqs> an d •OS are measured at Vqm =? 0. 

Note 4: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction temperature, Tj. 
Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal power dissipation, Pq. Tj = T/\ + ©jA Pq where ©jA is the thermal resis- 
tance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance with com- 
mon practice. 
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Typical Performance Charac 


Distortion vs Frequency 



Common-Mode Rejection 
Ratio 



Open Loop Voltage Gain (V/V) 



5 10 15 20 

SUPPLY VOLTAGE (±V) 
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RATIO (dB) OUTPUT VOLTAGE SWING (Vpp) 


(Continued) 


Undistorted Output Voltage 
Swing 



10k 100k 1M 

FREQUENCY (Hz) 


Open Loop Frequency Response 



1 10 100 Ik 10k 100k 1M 10M 

FREQUENCY (Hz) 


Power Supply Rejection 
Ratio 



10 100 IK 10k 100k 1M 10M 

FREQUENCY (Hz) 


Equivalent Input Noise 



FREQUENCY (Hz) 



Output Impedance 



100 Ik 10k 100k 1M 10M 

FREQUENCY (Hz) 


Inverter Settling Time 



0.1 1 10 
SETTLING TIME U) 
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ruise Response 


Small Signal Inverting 


Small Signal Non-Inverting 



TIME (0.2 jus/DIV) 


TIME (0.2 ms/DI V) 


Large Signal Inverting 


Large Signal Non-Inverting 



TIME (2 ms/DI V) 


TIME (2 jlis/DI V) 


Current Limit (Rl = I00f2) 



TIME (5 ms/BIV> 


Application Hint 


The LF351 is an op amp with an internally trimmed 
input offset voltage and J F ET input devices (B l-F ET 1 1™) . 
These JFETs have large reverse breakdown voltages from 
gate to source and drain eliminating the need for clamps 
across the inputs. Therefore, large differential input 
voltages can easily be accommodated without a large 
increase in input current. The maximum differential 
input voltage is independent of the supply voltages. 
However, neither of the input voltages should be 


allowed to exceed the negative supply as this will cause 
large currents to flow which can result in a destroyed 
unit. 

Exceeding the negative common-mode limit on either 
input will cause a reversal of the phase to the output 
and force the amplifier output to the corresponding 
high or low state. Exceeding the negative common-mode 
limit on both inputs will force the amplifier output to a 
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Application Hints (Continued) 

high state. In neither case does a latch occur since 
raising the input back within the common-mode range 
again puts the input stage and thus the amplifier in a 
normal operating mode. 

Exceeding the positive common-mode limit on a single 
input will not change the phase of the output; however, 
if both inputs exceed the limit, the output of the ampli- 
fier will be forced to a high state. 

The amplifier will operate with a common-mode input 
voltage equal to the positive supply; however, the gain 
bandwidth and slew rate may be decreased in this condi- 
tion. When the negative common-mode voltage swings 
to within 3V of the negative supply, an increase in input 
offset voltage may occur. 

The LF351 is biased by a zener reference which allows 
normal circuit operation on ±4V power supplies. Supply 
voltages less than these may result in lower gain band- 
width and slew rate. 

The LF351 will drive a 2 kf2 load resistance to ±10V 
over the full temperature range of 0°C to +70° C. If the 
amplifier is forced to drive heavier load currents, how- 
ever, an increase in input offset voltage may occur on 
the negative voltage swing and finally reach an active 
current limit on both positive and negative swings. 

Precautions should be taken to ensure that the power 
supply for the integrated circuit never becomes reversed 
in polarity or that the unit is not inadvertently installed 

Detailed Schematic 


backwards in a socket as an unlimited current surge 
through the resulting forward diode within the 1C could 
cause fusing of the internal conductors and result in a 
destroyed unit. 

Because these amplifiers are JFET rather than MOSFET 
input op amps they do not require special handling. 

As with most amplifiers, care should be taken with lead 
dress, component placement and supply decoupling in 
order to ensure stability. For example, resistors from the 
output to an input should be placed with the body close 
to the input to minimize "pick-up” and maximize the 
frequency of the feedback pole by minimizing the 
capacitance from the input to ground. 

A feedback pole is created when the feedback around 
any amplifier is resistive. The parallel resistance and 
capacitance from the input of the device (usually the 
inverting input) to AC ground set the frequency of the 
pole. In many instances the frequency of this pole is 
much greater than the expected 3 dB frequency of the 
closed loop gain and consequently there is negligible 
effect on stability margin. However, if the feedback 
pole is less than approximately 6 times the expected 
3 dB frequency a lead capacitor should be placed from 
the output to the input of the op amp. The value of the 
added capacitor should be such that the RC time con- 
stant of this capacitor and the resistance it parallels 
is greater than or equal to the original feedback pole 
time constant. 
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Typical Applications 


Supply Current Indicator/Limiter Hi-Z|pj Inverting Amplifier 


C2 




Parasitic input capacitance Cl = (3 pF for LF351 
plus any additional layout capacitance) interacts 
with feedback elements and creates undesirable 
high frequency pole. To compensate, add C2 such 
that: R2C2 a R1C1. 


Ultra-Low (or High) Duty Cycle Pulse Generator 


Long Time Integrator 



* ^OUTPUT HIGH ** RtC 8n 

* tOUTPUT LOW « R2C Cn 

where Vg = V + + IV I 
Mow leakage capacitor 


4.8 — 2Vg 
4.8 -Vg 
2Vg - 7.8 
Vg — 7.8 



* v OUT= ^ jf V tN OIT 
»1 


Low leakage capacitor 

50k pot used for less sensitive Vqs adjust 


782 


©iC MASTER 1978 





Physical Dimensions inches (millimeters) 



or LF351H 


0.400 



Molded Dual-in-Line Package (N) 
Order Number LF351AN, LF351BN 
or LF351N 

NS Package Number N08A 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630. 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfieid Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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LF353 Wide Bandwidth Dual JFET 
Input Operational Amplifier 

General Description Features 



The LF353 is a low cost high speed dual JFET input 
operational amplifier with an internally trimmed input 
offset voltage (BI-FET II™ technology). The device 
requires a low supply current and yet maintains a large 
gain bandwidth product and a fast slew rate. In addi- 
tion, well matched high voltage JFET input devices 
provide very low input bias and offset currents. The 
LF353 is pin compatible with the standard LM1558. 

The LF353 may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits and many other circuits requiring low input 
offset voltage, low input bias current, high input impe- 
dance, high slew rate and wide bandwidth. The device 
has low noise and offset voltage drift. 


■ Internally trimmed offset voltage 2 mV 

■ Low input bias current 50 pA 

■ Low input noise voltage 16 nVA/Hz 

■ Low input noise current 0.01 pA/\/Hz 

■ Wide gain bandwidth 4 MHz 

■ High slew rate 13 V/ps 

■ Low supply current 3.6 mA 

■ High input impedance 1Ql2£2 


■ Low total harmonic distortion Ay = 10, <0.02% 

R|_ = 10k, V 0 = 20 Vp-p, BW = 20 Hz-20 kHz 

■ Low 1/f noise corner 50 Hz 


■ Fast settling time to 0.01% 


2 jus 





Absolute Maximum Ratings 


Supply Voltage 

±18V 

Power Dissipation (Note 1 ) 

500 mW 

Operating Temperature Range 

0°C to +70°C 

Tj(MAX) 

1 15°C 

Differential Input Voltage 

±30V 

Input Voltage Range (Note 2) 

±15V 

Output Short Circuit Duration 

Continuous 

Storage Temperature Range 

-65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 

300° C 

DC Electrical Characteristics 

(Note 3) 


SYMBOL 

PARAMETER 

CONDITIONS 

Vos 

Input Offset Voltage 

Rg = 10 kn, Ta = 25° C 
Over Temperature 

AVos/AT 

Average TC of Input Offset 
Voltage 

Rg = 10 kfl 

'OS 

Input Offset Current 

Tj = 25°C, (Notes 3, 4) 

Tj < 70° C 

IB 

Input Bias Current 

Tj = 25° C, (Notes 3,4) 

Tj < 70° C 

RlN 

Input Resistance 

T j = 25° C 

AyOL 

Large Signal Voltage Gain 

Vs = ±15V, Ta = 25°C 

Vo = ±10V, Ri_ = 2kfi 
Over Temperature 

vo 

Output Voltage Swing 

Vg= ±15V, Rl = 10 

VCM 

Input Common-Mode Voltage 
Range 

Vs= ±15V 

CMRR 

Common-Mode Rejection Ratio 

Rg<10kfi 

PSRR 

Supply Voltage Rejection Ratio 

(Note 5) 

is 

Supply Current 


AC Electrical Characteristics (Note 

SYMBOL 

PARAMETER 

CONDITIONS 

SR 

Slew Rate 

Vg= ±15V, Ta = 25 4 C 

GBW 

Gain-Bandwidth Product 

Vg = ±15V, Ta = 25°C 

e n 

Equivalent Input Noise Voltage 

Ta= 25° C, Rg = 100T2, 
f = 1000 Hz 

*n 

Equivalent Input Noise Current 

Tj = 25°C, f= 1000 Hz 




25 

±12 ±13.5 



EmwnMwmwmwBMmMMmwnMwmi 



Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 135°C/W junction to 
ambient for the N package, and 150°C/W junction to ambient for the H package. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: These specifications apply for Vg = ±15V and (f C < Ta < +70°C. Vqs» •b and are measured at Vcm = 0. 

Note 4: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction 
temperature, Tj. Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal 
operation the junction temperature rises above the ambient temperature as a result of internal power dissipation, Pp. Tj = Ta + ©jA Pp 
where 0jA is the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a 
minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance 
with common practice. 


Manufactured under one or more of the following U.S. patents: X83262, 3189758 , 3231797, 3303356 , 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897 , 3557431, 3560765, 
3566218, 3571630, 3575609. 3579059, 3593069, 3597640, 3607469, 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fueretenfeldbruck, Industriestrasae 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National does not assume any responsibility for use of any circuitry described: no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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LF1 55/LF1 56/LF1 57 Monolithic 1 B '' FETT,chnoloav 

JFET Input Operational Amplifiers 

LF155, LF155A, LF255, LF355, LF355A, LF355B low supply current 
LF156, LF156A, LF256, LF356, LF356A, LF356B wide band 

LF157, LF157A, LF257, LF357, LF357A, LF357B wide band decompensated (Av M j|yj = 


General Description 

These are the first monolithic JFET input operational 
amplifiers to incorporate well matched, high voltage 
JFETs on the same chip with standard bipolar transistors 
(BI-FET Technology). These amplifiers feature low input 
bias and offset currents, low offset voltage and offset 
voltage drift, coupled with offset adjust which does not 
degrade drift or common-mode rejection. The devices 
are also designed for high slew rate, wide bandwidth, 
extremely fast settling time, low voltage and current 
noise and a low 1/f noise corner. 

Advantages 

■ Replace expensive hybrid and module FET op amps 

■ Rugged JFETs allow blow-out free handling compared 
with MOSFET input devices 

■ Excellent for low noise applications using either high 
or low source impedance— very low 1/f corner 

■ Offset adjust does not degrade drift or common-mode 
rejection as in most monolithic amplifiers 

■ New output stage allows use of large capacitive loads 
(10,000 pF) without stability problems 

■ Internal compensation and large differential input 
voltage capability 

Applications 

■ Precision high speed integrators 

■ Fast D/A and A/D converters 

■ High impedance buffers 

■ Wideband, low noise, low drift amplifiers 

■ Loaarithmic amolifiers 


■ Photocell amplifiers 

■ Sample and Hold circuits 

Common Features 

(LF155A, LF156A, LF157A) 

■ Low input bias current 30 pA 

■ Low Input Offset Current 3 pA 

■ High input impedance 10 ^f 2 

■ Low input offset voltage 1 mV 

■ Low input offset voltage temperature 3juV/°C 

drift 

■ Low input noise current 0.01 pA/\/Hz 

■ High common-mode rejection ratio 100 dB 

■ Large dc voltage gain 106 dB 


Uncommon Features 


LF155A LF156A 


Extremely 
fast settling 
time to 
0 . 01 % 

Fast slew 


LF157A 
(A V = 5)« 

1.5 


UNITS 


rate 

5 

12 

50 

V// (is 

■ Wide gain 
bandwidth 

2.5 

5 

20 

MHz 

■ Low input 

20 

12 

12 

nV/VHz 


noise vnltane 
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Absolute Maximum Ratings 

LF155A/6A/7A 

LF155/6/7 

LF355B/6B/7B 

L F255/6/7 
LF355B/6B/7B 

L F355A/6A/7 A 
LF355/6/7 

Supply Voltage 

±22V 

±22V 

±22V 

±18V 

Power Dissipation (Pd at 25°C) 
and Thermal Resistance (0j A ) (Note 1) 





TjMAX 


150°C 

1 15°C 


(H and J Package) 

150°C 

1 15°C 

(N Package) 



100°C 

100°C 

(H Package) Pd 

670 mW 

670 mW 

570 mW 

570 mW- 

0jA 

1 50° C/W 

150° C/W 

150° C/W 

150° C/W 

(J Package) Pj 

670 mW 

670 mW 

570 mW 

570 mW 

e jA 

140° C/W 

140° C/W 

140° C/W 

140° C/W 

(N Package) Pd 



500 mW 

500 mW 

0 jA 



155° C/W 

155° C/W 

Differential Input Voltage 

±40 V 

±40V 

±40V 

±30V 

Input Voltage Range (Note 2) 

±20V 

±20V 

±20V 

±16V 

Output Short Circuit Duration 

Continuous 

Continuous 

Continuous 

Continuous 

Storage Temperature Range 

-65°C to +150°C 

-65°C to +150°C 

-65°C to +150°C 

-65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 

300° C 

300° C 

300° C 

300° C 

DC Electrical Characteristics 

(Note 3) 





SYMBOL 

PARAMETER 

CONDITIONS 

L FI 55 A/6 A/7 A j 

LF355A/6A/7A j 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Vos 

Input Offset Voltage 

RS = 50S2, T A = 25° C 


1 

2 


1 

2 

mV 



Over Temperature 



2.5 



2.3 

mV 

A Vos/ AT 

Average TC of Input 

Offset Voltage 

R$ = 50J2 


3 

5 


3 

5 ' 

juV/°C 

ATC/AVoS 

Change in Average TC 

RS = 50S2, (Note 4) 


0.5 



0.5 


pV/°C 


with Vos Adjust 








per mV 

'OS 

Input Offset Current 

Tj = 25° C, (Notes 3, 5) 


3 

10 


3 

10 

pA 



Tj<THIGH 



10 



1 

nA 

*B 

Input Bias Current 

Tj = 25° C, (Notes 3, 5) 


30 

50 


30 

50 

PA 



Tj< Thigh 



25 



5 

nA 

Rin 

Input Resistance 

Tj = 25° C 


1012 



10 12 


n 

Avol 

Large Signal Voltage 

Vs = ±15V,Ta = 25°C 

50 

200 


50 

200 


V/mV 


Gain 

Vo = ±10V, R l = 2k 

Over Temperature 

25 



25 



V/m V 

Vo 

Output Voltage Swing 

Vg = ±15V, Rl= 10k 

±12 

±13 


±12 

±13 


V 



Vs = ±15V, Rl = 2k 

±10 

±12 


±10 

±12 


V 

VCM 

Input Common-Mode 

Voltage Range 

Vs = ±15V 

±11 

+15.1 

-12 


±11 

+15.1 

-12 


V 

V 

CMRR 

Common-Mode Rejection 

Ratio 


85 

100 


85 

100 


dB 

PSRR 

Supply Voltage Rejection 

Ratio 

(Note 6) 

85 

100 


85 

100 


dB 


AC Electrical Characteristics ta = 25°c,vs = ±i5v 


SYMBOL 

PARAMETER 

CONDITIONS 

j LF155A/355A | 

j LF156A/356A j 

LF157A/357A j 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

| MAX | 

SR 

Slew Rate 

LF155A/6A; Ay = 1, 

3 

5 


10 

12 




||f 

V/ms 



LF157A;Av = 5 







40 

50 


V//ts 

GBW 

Gain Bandwidth 

Product 



2.5 


4 

4.5 


15 

20 

■ 

MHz 

ts 

Settling Time to 0.01% 

(Note 7) 


4 



1.5 



1.5 

■ 

M s 

e n 

Equivalent Input Noise 

RS= 100S2 










nVA/Hz 


Voltage 

f = 100 Hz 


25 



15 



15 




f = 1000 Hz 


25 



12 



12 

■ 

nV/VHz 

in 

Equivalent Input 

f = 100 Hz 





0.01 



0.01 

II 

pAA/Hz 


Noise Current 

f = 1000 Hz 


0.01 



0.01 



0.01 

II 

pA/>/Hz 

C|N 

Input Capacitance 



3 



3 



3 

■ 

pF 
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DC Electrical Characteristics (Note 3) 



SYMBOL 

PARAMETER 

CONDITIONS 

LF155/6/7 

LF255/6/7 

LF355B/6B/7B 

1 

j LF355/6/7 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Vos 

Input Offset Voltage 

RS = 5012, T A = 25° C 


3 

5 


3 

5 


3 

10 

mV 



Over Temperature 



7 



6.5 



13 

mV 

AVos/AT 

Average TC of Input 

RS = 5012 


5 



5 



5 


pV/°C 


Offset Voltage 












ATC/AVos 

Change in Average TC 

RS = 5012, (Note 4) 


0.5 



0.5 



0.5 


pv/°c 


with Vos Adjust 











per mV 

'OS 

Input Offset Current 

Tj = 25° C, (Notes 3, 5) 


3 

20 


3 

20 


3 

50 

PA 



Tj<THIGH 



20 



1 



2 

nA 

•b 

Input Bias Current 

Tj = 25°C, (Notes 3, 5) 


30 

100 


30 

100 


30 

200 

PA 



Tj< Thigh 



50 

* 


5 



8 

nA 

r in 

Input Resistance 

Tj = 25°C 


10*2 



10 12 



10 12 


12 

a v 0 l 

Large Signal Voltage 

V S = ±15V,Ta = 25°C 

50 

200 


50 

200 


25 

200 


V/mV 


Gain 

Vo = ±10V, Rl = 2k 













Over Temperature 

25 



25 



15 


•- 

V/mV 

Vo 

Output Voltage Swing 

Vs = ±15V, R L = 10k 

±12 

±13 


±12 

±13 


±12 

±13 


V 



V S = ±15V, RL = 2k 

+ 10 

±12 


±10 

±12 


±10 

±12 


V 

VCM 

Input Common-Mode 

Vg = + 15V 

±11 

+15.1 


±11 

+15.1 


±10 

+15.1 


V 


Voltage Range 



-12 



-12 



-12 


V 

CMRR 

Common-Mode Rejec- 


85 

100 


85 

100 


80 

100 


dB 


tion Ratio 












PSRR 

Supply Voltage Rejec- 

(Note 6) 

85 

100 


85 

100 


80 

100 


dB 


Ratio 


, 











DC Electrical Characteristics t a = 25°c, v s = ±i5v 


PARAMETER 

LF155A/155, 

LF255, 

LF355A/355B 

LF355 

LF156A/156, 

LF256/356B 

LF356 A/356 

LF157A/157 

LF257/357B 

LF357 A/357 

UNITS 


TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 


Supply Current 

2 

4 

2 

4 

5 

7 

5 

10 

5 

7 

5 

10 

mA 


AC Electrical Characteristics t a = 25°c, vs = ±i5v 


SYMBOL 

PARAMETER 

CONDITIONS 

LF 155/255/ 

355/355B 

LF156/256, 

| LF356B 

LF 156/256/ 

356/356B 

LF 157/257, 

LF357B 

LF 157/257/ 

357/357B 

UNITS 

TYP 

MIN 

TYP 

MIN 

TYP 

SR 

Slew Rate 

LF 155/6: Ay = 1, 

5 

mzm 

12 



V/ps 



LF15?:Ay=5 i 

1 

■■ 


30 

50 

V/ 

v 

GBW 

Gain Bandwidth 


2.5 


5 


20 

MHz 


Product 








ts 

Settling Time to 0.01% 

(Note 7) 

4 


1.5 


1.5 

ps 

e n 

Equivalent Input Noise 

Rg= 10012 








Voltage 

f= 100 Hz 

25 

^■1 

15 


15 

nV/VhE 



f= 1000 Hz 

20 


12 


12 

nVA/Hz 

•n 

Equivalent Input 

f = 100 Hz 

0.01 


0.01 


0.01 

pA/\/Hz 


Current Noise 

f= 1000 Hz 

0.01 


0.01 


0.01 

pA,\/Hz 

C|N 

Input Capacitance 


3 

■R 

3 


3 

pF 
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Notes for Electrical Characteristics 

Note 1: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by TjmaX* ®jA« anc * t * ie 
ambient temperature, Ta- The maximum available power dissipation at any temperature is = (TjMAX — Ta)/ 0|A or ttie 25° C PdMAX< which- 
ever is less. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: Unless otherwise stated, these test conditions apply: 



LF155A/6A/7A 

LF155/6/7 

LF255/6/7 

LF355A/6A/7A 

LF355B/6B/7B 

LF3 55/6/7 

Supply Voltage, Vg 

t a 

t high 

±15V< Vg<±20V 
— 55°C < t a < +125°C 
+125°C 

±15V < Vg< ±20V 
-25° C < T A < +85° C 
+85° C 

±15V < Vg < ±18V 
0°C < T a < +70°C 
+70° C 

±15V < Vg +20V 

0°C < T A < +70° C 
+70° C 

Vg = ±15V 

0°C < T A < +70° C 
+70° C 


and Vos. Ib anc * *OS are measured at Vqm = 0. 

Note 4: The Temperature Coefficient of the adjusted input offset voltage changes only a small amount (0.5juV/°C typically) for each mV of 
adjustment from its original unadjusted value. Common-mode rejection and open loop voltage gain are also unaffected by offset adjustment. 
Note 5: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction temperature, Tj. 
Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal power dissipation, Pd. Tj = Ta + ©jA where 0 ja is the thermal 
resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 

Note 6: Supply Voltage Rejection is measured for both supply magnitudes increasing or decreasing simultaneously, in accordance with common 
practice. 

Note 7: Settling time is defined here, for a unity gain inverter connection using 2 kf2 resistors for the LF1 55/6. It is the time required for the error 
voltage (the voltage at the inverting input pin on the amplifier) to settle to within 0.01% of its final value from the time a 10V step input is applied 
to the inverter. For the LF157, Ay = —5, the feedback resistor from output to input is 2 kJ2 and the output step is 10V (See Settling Time Test 
Circuit, page 9). 

Typical DC Performance Characteristics 

Curves are for LF155, LF156 and LF157 unless otherwise specified. 


Input Bias Current Input Bias Current Input Bias Current 



CASE TEMPERATURE (°C) CASE TEMPERATURE (°C) COMMON-MODE VOLTAGE (V) 


Voltage Swing Supply Current Supply Current 



5 10 15 

20 

0 

5 10 15 20 

25 

0 

5 ID 15 2 

SUPPLY VOLTAGE (±V) 



SUPPLY VOLTAGE (±V) 



SUPPLY VOLTAGE (±V) 


Negative Current Limit 



0 5 10 15 20 25 30 35 

OUTPUT SINK CURRENT (mA) 



0 5 10 15 20 25 30 35 40 

OUTPUT SOURCE CURRENT (mA) 


Positive Common-Mode Input 
Voltage Limit 



5 10 15 20 

POSITIVE SUPPLY VOLTS (V) 


©1C MASTER 1978 


789 
















©1C MASTER 1978 




P-P OUTPUT VOLTAGE SWING (V) COMMON MODE REJECTION RATIO (dB) GAIN (dB) OUTPUT SWING (V) FROM OV 


Typical AC Performance Characteristics (Continued) 


Open Loop Frequency 

Inverter Settling Time Inverter Settling Time Response 



SETTLING TIME (jus) SETTLING TIME 0a) FREQUENCY (Hz) 



Common-Mode Rejection Power Supply Rejection 

Ratio Power Supply Rejection Ratio Ratio 



FREQUENCY (Hz) 


FREQUENCY (Hz) 


FREQUENCY (Hz) 



Equivalent Input Noise 
Voltage (Expanded Scale) 



FREQUENCY (Hz) 
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Typical AC Performance Characteristics (Continued) 



Detailed Schematic 



*C = 2pF on LF157 


Connection Diagrams 

Metal Can Package (Hi 



Note 4: Pin 4 connected to case. 
top view 


uuai-in-Line Package tN or J) 



TOP VIEW 
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Application Hints 


The LF1 55/6/7 series are op amps with JFET input 
devices. These JFETs have large reverse breakdown 
voltages from gate to source and drain eliminating the 
need for clamps across the inputs. Therefore large 
differential input voltages can easily be accomodated 
without a large increase in input current. The maximum 
differential input voltage is independent of the supply 
voltages. However, neither of the input voltages should 
be allowed to exceed the negative supply as this will 
cause large currents to flow which can result in a 
destroyed unit. 


in polarity or that the unit is not inadvertently installed 
backwards in a socket as an unlimited current surge 
through the resulting forward diode within the !C could 
cause fusing of the internal conductors and result in a 
destroyed unit. 


Because these amplifiers are JFET rather than MOSFET 
input op amps they do not require special handling. 


Exceeding the negative common-mode limit on either 
input will cause a reversal of the phase to the output 
and force the amplifier output to the corresponding 
high or low state. Exceeding the negative common-mode 
limit on both inputs will force the amplifier output to a 
high state. In neither case does a latch occur since 
raising the input back within the common-mode range 
again puts the input stage and thus the amplifier in a 
normal operating mode. 


All of the bias currents in these amplifiers are set by FET 
current sources. The drain currents for the amplifiers are 
therefore essentially independent of supply voltage. 


As with most amplifiers, care should be taken with lead 
dress, component placement and supply decoupling in 
order to ensure stability. For example, resistors from the 
output to an input should be placed with the body close 
to the input to minimize "pickup" and maximize the 
frequency of the feedback pole by minimizing the 
capacitance from the input to ground. 


Exceeding the positive common-mode limit on a single 
input will not change the phase of the output however, 
if both inputs exceed the limit, the output of the 
amplifier will be forced to a high state. 


These amplifiers will operate with the common-mode 
input voltage equal to the positive supply. In fact, the 
common-mode voltage can exceed the positive supply by 
approximately TOO mV independent of supply voltage - 
and over the full operating temperature range. The 
positive supply can therefore be used as a reference on 
an input as, for example, in a supply current monitor 
and/or limiter. 


Precautions should be taken to ensure that the power 
supply for the integrated circuit never becomes reversed 


A feedback pole is created when the feedback around 
any amplifier is resistive. The parallel resistance and 
capacitance from the input of the device (usually the 
inverting input) to ac ground set the frequency of the 
pole. In many instances the frequency of this pole is 
much greater than the expected 3 dB frequency of the 
closed loop gain and consequently there is negligible 
effect on stability margin. However, if the feedback pole 
is less than approximately six times the expected 3 dB 
frequency a lead capacitor should be placed from the 
output to the input of the op amp. The value of the 
added capacitor should be such that the RC time 
constant of this capacitor and the resistance it parallels 
is greater than or equal to the original feedback pole 
time constant. 


Typical Circuit Connections 


Vqs Adjustment 


Driving Capacitive Loads 


LF157. A Large Power BW Amplifier 







Vqs is adjusted with a 25k 
potentiometer 
The potentiometer wiper is 
connected to V + 

For potentiometers with 
temperature coefficient of 
100 ppm/°C or less the 
additional drift with adjust 
is « 0.5 pV/° C/mV of 
adjustment 

Typical overall drift: 5 mV/ 
°C ±(0.5 mV I 0 C/mV of 
adj.) 


>T 1 

I 4r I 
lI-J 




LF155/6 R = 5k 
LF157 R = 1.25k 


Due to a unique output stage design, these ampli- 
fiers have the ability to drive large capacitive loads 
and still maintain stability. C(_(maX) — 0-0T M F. 

Overshoot < 20% 


For distortion < 1% and a 20 Vp-p 
VquT swing, power bandwidth is: 
500 kHz. 


Settling time (t s ) s 5 ms 


m 

< 

ui 
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Typical Applications 


Settling Time Test Circuit 


2k, 0.1X 



e Settling time is tested with the LF1 55/6 connected 
as unity gain inverter and LF157 connected for 
Ay = —5 

• FET used to isolate the probe capacitance 

• Output = 10V step 
e Ay = —5 for LF157 


Large Signal Inverter Output, VquT (front Settling Time Circuit) 



Low Drift Adjustable Voltage Reference 


2N411S 



• AV 0 U t/AT = ±0.002%/° c 

• All resistors and potentiometers should be wire-wound 

• PI: drift adjust 

• P2: VquT adjust 

• UseLFIb&for 
A Low Ib 

* Low drift 
A Low supply current 


I 
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Typical Applications (Continued) 


Fast Logarithmic Converter 

R, 

50k 



(5 decades), IVqI = 1 V/decade 
Transient response: 3 jus for Alj = 1 decade 


sation 

Vos a < 

error 


ivqut! 


R2 

kT 

1 + 

— In Vj 

r t| 

q 


I 

= log Vj R2 = 15.7k, Rj = Ik, 0.3%/ C (for temperature compensation) 

VREF R i I R i <r 


Precision Current Monitor 



• V 0 = 5R1/R2(V/mAof l s ) 

• RI, R2, R3: 0.1% resistors 

• UseLF155for 

± Common-mode range to supply range 
± Low lg 

* Low Vqs 

* Low supply current 


8-Bit D/A Converter with Symmetrical Offset Binary Operation 



-15 V 

• RI , R2 should be matched within ±0.05% 

• Full-scale response time: 3 jus 


E 0 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

COMMENTS 

+9.920 

1 

1 

1 

1 

1 

1 

1 

1 

Positive Full-Scale 

+0.040 

1 

0 

0 

0 

0 

0 

0 

0 

(+) Zero-Scale 

-0.040 

0 

1 

1 

1 

1 

1 

1 

1 

(— ) Zero-Scale 

-9.920 

0 

0 

0 

0 

0 

0 

0 

0 

Negative Full-Scale 


©1C MASTER 1978 


795 




National Semiconductor 


Typical Applications (Continued) 

Wide BW Low Noise, Low Drift Amplifier 


Isolating Large Capacitive Loads 



• Power BW: f MAX = — — s 240 kHz 

27rVp 

• Parasitic input capacitance Cl s (3 pF for 
LF155, LF156 and LF157 plus any additional 
layout capacitance) interacts with feedback 
elements and creates undesirable high frequency 
pole. To compensate add C2 such that: R2C2 = 
R1C1. 


Boosting the LF156 with a Current Amplifier 



• Overshoot 6% v - 

e t s 10ps 

e When driving large C|_, the Vqut s,ew rate deter- 
mined by Cl and IquT(MAX) : 


AVq(jt _ JOUT _ 0.02 


V/ms = 0.04 V/ms (with Cl shown) 


Low Drift Peak Detector 



• *OUT(MAX) = 150 mA (will drive Rl > 1000) 

AVniJT 0.15 

e = V/ms (with Cl shown) 

AT 10“^ 

• No additional phase shift added by the current amplifier 

3 Decades VCO 


D2 1NJ14 'b LF355 

w I br 1 . 


• By adding D1 and Rf, Vq^j = 0 during hold mode. Leakage of 
D2 provided by feedback path through Rf . 

• Leakage of circuit is essentially 1^ (LF155, LF156) plus capaci- 
tor leakage of Cp. 

• Diode D3 clamps VquT IA1) to V| pg — V q3 to improve speed and 
to limit reverse bias of D2. 

• Maximum input frequency should be « 1/27rRfCQ2 where 
Cd 2 •* the shunt capacitance of D2. 



V C (R8+R7) 


, 0 < V C < 30V, 10 Hz < f < 10 kHz 


Non-Inverting Unity Gain Operation for LF157 


~ (2n) (5 MHt) 
R2 + Re 

Rf = i 

4 

a V(DC) = 1 
f -3 dB * 5 MHz 


Inverting Unity Gain for LF157 


(2tt) (5 MHz) 



[8 Vpy R8 Rl ] C ' ~ 

R1, R4 matched. Linearity 0.1% over 2 decades. 



a V(DC) = -i 
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R3 2R2 1 

• VOUT = ~^" - ^ — + ll AV, V - + 2V < V|fg common-mode <V + 


• System Vqs adjusted via A2 Vqs adjust 

• Trim R3 to boost up CMRR to 120 dB. Instrumentation amplifier 
Resistor array RA201 (National Semiconductor) recommended 

Fast Sample and Hold 



• Both amplifiers (A1, A2) have feedback loops individually closed with stable responses (over- 
shoot negligible) 

• Acquisition time estimated by: 


v IN.Ch 

S r 


provided that: 


ViwCh 

V|N < 2jrS r Rqn Ch anc * "^A > - F*ON ' s °f SW1 

■OUT(MAX) 

... V I ryj Ch 

If inequality not satisfied: Ta = 

M 20 mA 

• LF156 developes full S r output capability for V | |\j > 1 V 

• Addition of SW2 improves accuracy by putting the voltage drop across SW1 inside the feedback 
loop 

• Overall accuracy of system determined by the accuracy of both amplifiers, A1 and A2 
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Typical Applications (Continued) 


High Accuracy Sample and Hold 


R1 

51k 



e By closing the loop through A2, the VquT accuracy will be determined uniquely by A1 . 
No Vos adjust required for A2. 

• Ta can be estimated by same considerations as previously but, because of the added 
propagation delay in the feedback loop (A2) the overshoot is not negligible. 

• Overall system slower than fast sample and hold 

• R1, Cq: additional compensation 

• UseLF156for 

* Fast settling time 
A Low Vos 


High Q Band Pass Filter 


ci 

0.001 Uf 1 pF 



By adding positive feedback (R2) 
Q increases to 40 
f BP = 100 kHz 

ios/q 

V|N 

Clean layout recommended 
Response to a 1 Vp-p tone burst: 
300 jus 


High Q Notch Filter 



• 2R1 = R = 10 Mn 
2C = Cl = 300 pF 

• Capacitors should be matched to obtain high Q 

• * NOTCH = 120 Hz, notch = —55 dB, Q > 100 
e Use LF155 for 

* Low I b 

a Low supply current 
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Definition of Terms 

Input Offset Voltage: That voltage which must be 
applied between the input terminals through two equal 
resistances to obtain zero output voltage. 

Input Offset Current: The difference in the currents 
into the two input terminals when the output is at zero. 


Supply Current: The current required from the power 
supply to operate the amplifier with no load and the 
output midway between the supplies. 

Output Voltage Swing: The peak output voltage swing, 
referred to zero, that can be obtained without clipping. 


Input Bias Current: The average of the two input 
currents. 

Input Common-Mode Voltage Range: The range of 
voltages on the input terminals for which the amplifier 
is operational. Note that the specifications are not 
guaranteed over the full common-mode voltage range 
unless specifically stated. 

Common-Mode Rejection Ratio: The ratio of the input 
common-mode voltage range to the peak-to-peak change 
in input offset voltage over this range. 

Input Resistance: The ratio of the change in input 
voltage to the change in input current on either input 
with the other grounded. 


Large-Signal Voltage Gain: The ratio of the output 
voltage swing to the change in input voltage required to 
drive the output from zero to this voltage. 

Power Supply Rejection Ratio: The ratio of the change 
in input offset voltage to the change in power supply 
voltage producing it. The typical curves in this sheet 
show values for each supply independently changed. 
The electrical specification, however, is measured for 
both supply magnitudes increasing or decreasing simul- 
taneously, in accordance with common practice. 

Settling Time: The time required for the error between 
input and output to settle to within a specified limit 
after an input is applied to the test circuit shown in 
typical applications. 


Physical Dimensions inches (millimeters) 




TO-99 Metal Can Package (H) 
Order Number: 
LF155AH LF355AH 
LF156AH LF356AH 
LF157AH LF357AH 
LF155H LF355H 
LF156H LF356H 
LF157H LF357H 
LF255H LF355BH 
LF256H LF356BH 
LF257H LF357BH 
NS Package Number H08B 



LF155J LF255J LF355J LF355BJ 
LF156J LF256J LF356J LF356BJ 
LF157J LF257J LF357J LF357BJ 


0.400 



Molded Dual-ln-Line Package (N) 
Order Number: 


LF355N LF355BN 
LF356N LF356BN 
LF357N LF357BN 


NS Package Number J08A 


NS Package Number N08A 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859, 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 



National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 


©1C MASTER 1978 



National Semiconductor 


ui 




National 


IT 55TT5 IHE' 


LFT1 55/LFT1 56, LFT355/LFT356 
Low Offset Monolithic JFET Input 
Operational Amplifiers 

General Description 


BI-FET Technology 


These monolithic JFET input operational amplifiers 
have guaranteed low offset voltage and offset voltage 
drift along with high common-mode rejection which 
allows their use in applications requiring precision 
to 0.01%. In addition, they have the same low bias and 
offset currents, high slew rate, wide bandwidth, extremely 
fast settling time, low voltage and current noise and low 
1/f corner as do the normal LF155/LF156 BI-FET 
operational amplifier families. 

Advantages 

■ Ultra-low offset— 12-bit accuracy without adjust 

* Rugged JFETs allow blow-out free handling compared 
with MOSFET input devices 

■ Excellent for low noise applications using either high 
or low source impedance— very low 1/f corner 

■ Offset adjust does not degrade drift or common-mode 
rejection as in most monolithic amplifiers 

■ New output stage allows use of large capacitive loads 
(10,000 pF) without stability problems 

■ Internal compensation and large differential input 
voltage capability 

Applications 

■ Output amplifiers in 10 and 12-bit current mode D/A 
converters 

■ Data acquisition front-end amplifiers: (DC coupled 
difference amplifier, buffer) 

■ Output buffer in S/H circuits 

■ Low pass filters with DC gain 

■ Amplifier for auto-zeroing loops 

■ Long time integrators 


■ Precise analog computer amplifiers and integrators 

■ Replace op amps in existing systems requiring: 

• Offset voltage adjustment 

• Drift selection 

• Fast settling 

• Low noise 

• Low bias current 


Features 

LFT155/LFT156 

■ Low input offset voltage 

■ Low input offset voltage temperature 
drift 

■ Low input bias current 

■ Low input offset current 

■ High common-mode rejection ratio 

■ High input impedance 

■ Low input noise current 
* Large DC voltage gain 


0.5 mV max 
5 juV/°C max 

50 pA max 
10 pA max 
95 dB min 
1012ft 

0.01 pA/VHz 
106 dB 


LFT156/LFT356 

■ Fast slew rate 

■ Wide gain bandwidth 

■ Extremely fast settling 

■ Low input noise voltage 


10 V//us min 
4 MHz min 
1.5 /is to 0.01% 
12 nVA/Hz 






Absolute Maximum Ratings 

Supply Voltage 

Power Dissipation (Pd at 25 C) 
and Thermal Resistance (0jA) (Note 1) 
TjMAX 

Differential Input Voltage 
Input Voltage Range (Note 2) 

Output Short-Circuit Duration 

Storage Temperature Range 

Lead Temperature {Soldering, 10 seconds) 


LFT155/LFT156 

±22V 
670 mW 
150°C/W 
150°C 
±40V 
±20V 

Continuous 
— 65°C to +150°C 
300° C 


LFT355/LFT356 
±18V 
570 mW 
1 50°C/W 
1 15°C 
±30V 
±16V 

Continuous 
-65°C to +150°C 
300° C 


DC Electrical Characteristics (Note 3) 





LFT155/LFT156 


SYMBOL 

PARAMETER 

CONDITIONS 

L FT355/L FT356 

UNITS 




MIN 

TYP 

MAX 


v OS 

Input Offset Voltage 

RS = 50L2,Ta = 25° C 



0.5 

mV 



Over Temperature 



1.0 

mV 

AVqs/AT 

Average TC of Input Offset 

Voltage 

Rg = 5012 


3 

5 

mv/°c 

ATC/AVos 

Change in Average TC 

Rg = 5012, (Note 4) 


0.5 


mv/°c 


with Vos Adjust 





per mV 

'OS 

Input Offset Current 

Tj = 25° C, (Notes 3, 5) 


3 

10 

PA 



Tj< thigh 



1 

nA 

IB 

Input Bias Current 

Tj = 25°C, (Notes 3, 5) 


30 

50 

PA 



Tj^ thigh 



5 

nA 

Rin 

Input Resistance 

Tj = 25° C 


10 12 


12 

A VOL 

Large Signal Voltage Gain 

Vg = ±15V, Ta = 25°C 

Vo = ±10V, R L = 2k 

50 

200 


V/mV 



Over Temperature 

25 



V/mV 

VO 

Output Voltage Swing 

Vg = ±15V, Rl= 10k 

±12 

±13 


V 



Vg = ±15V, Rl = 2k 

±10 

±12 


V 

VCM 

Input Common-Mode Voltage 

Vg = ±15V 

±11 

+15 


V 


Range 


-12 


V 

CMRR 

Common-Mode Rejection Ratio 


95 



dB 

PSRR 

Supply Voltage Rejection Ratio 

(Note 6) 

85 

100 


dB 


Ta = 25° C, Vg = ±15V 


SYMBOL 

PARAMETER 

LFT155, LFT355 

LFT156, LFT356 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

is 

Supply Current 


2 

4 


5 

7 

mA 


AC Electrical Characteristics t a = 25°c, v s = ±i5v 


H 

SYMBOL 

PARAMETER 

t 

CONDITIONS 

LFT155, LFT355 

LFT156, LFT356 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Slew Rate 

> 

< 

ii 

3 

5 


10 

12 


V/pis 


Gain Bandwidth Product 



2.5 


4 

4.5 


MHz 


Settling Time to 0.01% 

(Note 7) 


4 



1.5 


jus 

e n 

Equivalent Input Noise Voltage 

Rg = 10012 

f = 100 Hz 


25 



15 


nVA/Hz 



f = 1000 Hz 


20 



12 


nV/VHz 

•n 

Equivalent Input Noise Current 

f = 100 Hz 


0.01 



0.01 


pA/yTTz 



f = 1000 Hz 


0.01 



0.01 


pAA/Hz 

ClN 

Input Capacitance 



3 



3 


pF 
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Notes for Electrics! Characteristics 

Note 1: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by TjMAX- anc * the 
ambient temperature, Ta- The maximum available power dissipation at any temperature is = (TjMAX — Ta)/0jA or the 25°C PdMAX> which- 
ever is less. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: Unless otherwise stated, these test conditions apply: 



Supply Voltage, V$ 

t a 

t high 


LFT155/LFT156 

LFT355/LFT356 

±15V < Vs < ±20V 
~55°C< T A < +125°C 
+125°C 

±15V< V S <±18V 
0°C < T A < +70° C 
+70° C 



and Vqs, <b ar| d los are measured at Vqm = 0. 

Note 4: The Temperature Coefficient of the adjusted input offset voltage changes only a small amount (0.5 mV/°C typically) for each mV of 
adjustment from its original unadjusted value. Common-mode rejection and open loop voltage gain are also unaffected by offset adjustment. 

Note 5: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction temperature, Tj. 
Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal power dissipation, P d . Tj = Ta + ©jA p d where ©ja is the thermal 
resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 

Note 6: Supply Voltage Rejection is measured for both supply magnitudes increasing or decreasing simultaneously, in accordance with common 
practice. 

Note 7; Settling time is defined here, for a unity gain inverter connection using 2 kfi resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier) to settle to within 0.01% of its final value from the time a 10V step input is applied to the 
inverter. See Settling Time Test Circuit. 

Typical DC Performance Characteristics 

Curves are for LFT155 and LFT1 56 unless otherwise specified. 


Input Bias Current 


Input Bias Current 



-55 -25 5 35 65 95 125 

CASE TEMPERATURE (°C) 


Voltage Swing 



5 10 15 20 

SUPPLY VOLTAGE (*V) 



Input Bias Current 

" V S -J15V 

78 — T A *25°C 

R L -50fc 


-55 -25 5 35 65 95 125 

CASE TEMPERATURE ("0 


Supply Current 



5 10 15 28 25 

SUPPLY VOLTAGE (±V) 


COMMON-MODE VOLTAGE (V) 


Supply Current 



0 5 10 15 20 25 

SUPPLY VOLTAGE <*V) - 


Negative Current Limit 



0 5 10 15 20 25 30 35 

OUTPUT SINK CURRENT <mA) 


Positive Current Limit 



0 5 10 15 20 25 30 35 40 

OUTPUT SOURCE CURRENT (mA) 


Positive Common-Mode 
Voltage Limit Input 



10 15 20 

POSITIVE SUPPLY VOLTS IV) 
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I 









Typical DC Performance Characteristics (Continued) 


Negative Common-Mode 
Input Voltage Limit 



NEGATIVE SUPPLY VOLTS (V) 



S 10 IS 20 

SUPPLY VOLTAGE (±V) 


Output Voltage Swing 



0 1.0 10 
OUTPUT LOAD R L (kft) 


Typical AC Performance Characteristics 


Gain Bandwidth 



CASE TEMPERATURE <°C) 



-56 -35 -15 5 25 45 65 85 105 125 

CASE TEMPERATURE (°C) 



-55-35 -15 5 25 45 65 85 105 125 
TEMPERATURE <°C> 


LFT155 Small Signal Pulse Response, LFT156 Small Signal Pulse Response, LFT155 Large Signal Pulse Response, 
A\/ = 1 Ay = 1 Ay = 1 



LFT156 Large Signal Pulse Response, 
Ay = 1 




PHASE (DEGREES) 









OUTPUT VOLTAGE SWING (V) POWER SUPPLY REJECTION RATIO (dB) OUTPUT IMPEDANCE (n) OPEN LOOP VOLTAGE GAIN (dB) 


Typical AC Performance Characteristics (Continued) 


Open Loop Frequency 
Response 



— 
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V 



10 100 Ik 10k 100k 1M 10M 

FREQUENCY (Hz) 



0 0.5 1.0 5 10 

SETTLING TIME feis) 


inverter Settling Time 


[ 



rrp 

T 

~n rTTTTTT 




i 1 


// LFT156 


- 

: 

R 

l 

y V S =: 15 V 



i 

SETTLING TIME M 




Common-Mode Rejection 
Ratio 


OQ 

© 

120 

p 

< 

cc 

100 

z 

o 

h- 

O 

80 

UJ 

cc 

Ul 

60 

a 

o 

2 

z 

40 

o 

5 

2 

o 

20 

o 

0 


10 100 Ik 10k 100k 1M 10M 

FREQUENCY (Hz) 


Power Supply Rejection Ratio 



10 100 Ik 10k 100k 1M 

FREQUENCY (Hz) 


Power Supply Rejection Ratio 



100 Ik 10k 100k 1M 10M 


FREQUENCY (Hz) 


Distortion 



i 


FREQUENCY (Hz) 


Undistorted Output Voltage 
Swing 



10k 100k 1M 10M 

FREQUENCY (Hz) 


Equivalent Input Noise 



FREQUENCY (Hz) 


Equivalent Input Noise 
Voltage (Expanded Scale) 




100 


— 80 

UJ 

O 

< 

h- 

© $0 
> 

<2 

2 «o 

H* 

S 

a. 

* ” 

z 

ID 

; o 


Ik 

FREQUENCY (Hz) 


100k 




Detailed Schematic 



Connection Diagram 


Physical Dimensions inches (millimeters) 


Metal Can Package 


BALANCE f 1 ) 1 7 ) V + 


0.165-0.185 

(4.191-4.699) 



0.350-0.370 
(8.890-9 398) 


0.315-0.335 

(8.001-8.509) 


I I 0.016-0.019 
^ (0.406-0.483) 


INPUT 13) I 5 I BALANCE 


Note. Pin 4 connected to case. 


0.029-0.045 / /\ 
(0.737-1.143) 

0.028-0.034 
(0.71 1-0^864) 




TO-99 Metal Can Package (H) 

Order Number LFT155H, LFT156H, LFT355H 
or LFT356H 

NS Package Number H08B 

Manufactured under one or more of the following U S. patents: 3083262 , 3189758 , 3231797 , 3303356 , 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765. 
3566218, 3571630. 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 


National does not assume any responsibility for use of any circuitry descnbed; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry 
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National 

Semiconductor 


LM140A/LM140/LM340A/LM340 Series 
3-Terminal Positive Regulators 


General Description 

The LM140A/LM140/LM340A/LM340 series of positive 
3-terminal voltage regulators are designed to provide 
superior performance as compared to the previously 
available 78XX series regulator. Computer programs 
were used to optimize the electrical and thermal perfor- 
mance of the packaged 1C which results in outstanding 
ripple rejection, superior line and load regulation in high 
power applications (over 15W). 

With these advances in design, the LM340 is now guaran- 
teed to have line and load regulation that is a factor of 
2 better than previously available devices. Also, all 
parameters are guaranteed at 1 A vs 0.5A output current. 
The LM140A/LM340A provide tighter output voltage 
tolerance, ±2% along with 0.01%/V line regulation and 
0.3%/A load regulation. 

Current limiting is included to limit peak output current 
to a safe value. Safe area protection for the output 
transistor is provided to limit internal power dissipation. 
If internal power dissipation becomes too high for the 
heat sinking provided, the thermal shutdown circuit 
takes over limiting die temperature. 

Considerable effort was expended to make the LM 140-XX 
series of regulators easy to use and minimize the number 
of external components. It is not necessary to bypass the 
output, although this does improve transient response. 


Typical Applications 


input bypassing is needed only if the regulator is located 
far from the filter capacitor of the power supply. 

Although designed primarily as fixed voltage regulators, 
these devices can be used with external components to 
obtain adjustable voltages and currents. 

The entire LM140A/LM140/LM340A/LM340 series of 
regulators is available in the metal TO-3 power package 
and the LM340A/LM340 series is also available in the 
TO-220 plastic power package. 

Features 

■ Complete specifications at 1A load 

■ Output voltage tolerances of ±2% at Tj = 25° C and 
±4% over the temperature range (LM140A/LM340A) 

■ Fixed output voltages available 5, 6, 8, 10 12, 15, 18 
and 24V 

■ Line regulation of 0.01% of Vqut/V AV|n at 1A 
load (LM140A/LM340A) 

■ Load regulation of 0.3% of Vquj/A AIloAD 
(LM140A/LM340A) 

■ Internal thermal overload protection 

■ Internal short-circuit current limit 

■ Output transistor safe area protection 



Fixed Output Regulator Adjustable Output Regulator Current Regulator 



^Required if the regulator is located far from 
the power supply filter 
* Although no output capacitor is needed for 
stability, it does help transient response. (If 
needed, use 0.1 pF, ceramic disc) 


V 0 UT = 5V + (5V/R1 + Iq) R2 
5V/R1 > 3 Iq, load regulation (L r ) «* 
[(R1 + R2)/R1 1 (L r of LM340-5) 


V2-3 

•OUT" “pf- + *Q 

AIq = 1.3 mA over line and load changes 


1977 National Semiconductor Corp. 


IM-B20M57/Printed in U.S.A. 
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Absolute Maximum Ratings 



■ 

Input Voltage (Vo = 5V Through 18V) 

35V 

Maximum Junction Temperature 

150°C 

(V 0 = 24V) 

40V 

Storage Temperature Range 

-65°C to +150°C 

Internal Power Dissipation (Note 1) 

Internally Limited 

Lead Temperature (Soldering, 10 seconds) 


Operating Temperature Range (T/\) 


TO-3 Package K, KC 

300°C 

LM140A/LM140 

— 55°C to +125°C 

TO-220 Package T 

230° C 

LM340A/LM340 

0°C to +70° C 



Electrical Characteristics LM140A/LM340A (Note 2 ) 



'OUT = 1A,-55°C<Tj<+150°C (LM140A), 

or 0°C < Tj < +125°C (LM340A) unless otherwise specified. 



OUTPUT VOLTAGE 


INPUT VOLTAGE (unless otherwise noted) 


PARAMETER 



AVq Line Regulation 


AVq Load Regulation 


Quiescent Current 
Change 


CONDITIONS 


= 25°C 


Pq < 15W, 5 mA< lo< IA 
VMIN< V IN<VMAX 


lO = 500 mA 
AV, n 


Tj = 25 C 
AV| N 


Tj = 25°C 

Over Temperature 

AV, n 


= 25°C 5mA ^'0<1-5A 

250 mA < Iq < 750 mA 


Over Temperature, 5 mA < '0<1A 


Tj = 25° C 
Over Temperature 


(7.5 < V|fg < 20) 


10 

(7.5<V|N<20) 


3 10 

(7.3<V|ig<20) 


(8< V| N < 12) 


10 25 

15 


MIN TYP MAX MIN TYP MAX MIN TYP MAX I MIN TYP MAX | MIN TYP MAX 


5.1 I 5.88 6 6.12 7.84 8 8.16 9.8 10 10.2 


7.7 8.3 9.6 10.4 11.5 12.5 

(10.6 < V|N<23) (12.7<V|N<25) (14.8 < V| N < 27) 


16 18 
(12.7 <V| N < 251 (14.8 < V| N < 27) 


(8.6 < V||\| < 21) 


11 

(8.6 < V|N < 21) 


3 11 

(8.3 < V | im < 21) 


13 

(10.6 < V| N < 23) 


4 13 

(10.4 < V|N < 23) 


15 

(9< V| N ‘< 13) 


12 26 
16 


20 

111 <V|N< 17) 


12 28 


(12.4 < Vim < 25) 


8 

25 

(14 < V||sj < 20) 


12 30 

18 


(14.5 < Viru < 27) 


9 

30 

(16 < V| N < 22) 


12 32 

19 


(17.9 < V|n<30) 


22 

( 1 7.9 < V| N < 30) 


4 22 

(17 5 < V||\j < 30) 


10 

30 

(20<V|N<26) 


12 35 

21 


(21 < V|N<33) 


31 

(21 < V|N<33) 


4 31 

(20.6<V|N<33) 


15 

45 

(24<V|N<30) 


12 38 

23 


MIN 

TYP 

MAX 

23.5 

24 

24.5 

23 0 


25.0 

(27.3 

<Vin: 

< 38) 



36 

(27.3 

Z 

> 

VI 

< 38) 


6 

36 

(26.7 

z 

> 

VI 

< 38) 



19 



60 

(30 < 

:vi N < 

; 36) 


12 

44 



26 


lO ■= 500 mA 
V MIN < V|N < VmAX 


Output Noise Voltage Ta “ 25°C, 10 Hz < f < 100 Hz 


Tj » 25°C, f = 120 Hz, l 0 = 1A 
f = 120 Hz, l 0 - 500 mA, 

Over Temperature, 
VMIN<V|N< v M ax 


0.5 


0.8 

(7.5 < V|N<20) 


0.8 

(8<V|M<25) 


(8.6 < V iN < 21) 


0.8 

(9<V|N<25) 




0.5 

0.5 

0.5 

0.5 

0.8 

0.8 

0.8 

0.8 

(10.6 < V | (sj < 23) 

(12.7 < V| N < 25) 

( 14,8 < V|[sj < 27) 

(17.9 < Vjfg < 30) 

0.8 

0.8 

0.8 

0.8 

(11 <V|N<25) 

( 1 2. 7 < V|N<25) 

(15 < V|fg < 30) 

(1 7.9 < Vim < 30) 

52 

70 

75 

90 

62 76 

61 74 

61 72 

60 70 

62 

61 

61 

60 

(11. 5 < V|M < 21.5) 

(13.5<V|N<23.5) 

(15<V| N <25) 

(18.5 <V| N < 28.5) 

2.0 

2.0 

2.0 

2.0 

12 

16 

18 

19 

1.9 

1.7 

1.5 

1.2 

2.4 

2.4 

2.4 

2.4 

-1.0 

-1.2 

-1.5 

-1.8 

10.4 

12.4 

14.5 

17.5 


08 

(21 <V|N<33) 


0.8 

(21 < V| N <33) 


110 


0.5 


0.8 

(27.3 < V 1N < 38) 


0.8 

127.3 <V !N < 38) 


170 


(28<V| N <38) 


2.0 

28 





Dropout Voltage 
Output Resistance 
RO Short Circuit Current 
Peak Output Current 
Average TC of Vq 


Input Voltage Required 
V|fsj to Maintain Line 
Regulation 


Note 1 : Thermal resistance of the TO-3 package (K, KC) is typically 4°C/W junction to case and 35°C/W case to ambient. Thermal resistance of the TO-220 package (T) is typically 4°C/W junction to case and 
60° C/W case to ambient. 

Note 2: All characteristics are measured with a capacitor across the input of 0.22 juF and a capacitor across the output of 0.1 ju F. All characteristics except noise voltage and ripple rejection ratio are measured 
using pulse techniques (t w < 10 ms, duty cycle < 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. 


































































































































































Electrical Characteristics LM140 (Note 2) 


-55°C < Tj < +150°C unless otherwise noted. 


OUTPUT VOLTAGE 

5V 

6V 

8V 

10V 

12V 

15V 

18V 

! 24V i 


INPUT VOLTAGE (unless otherwise noted) 

10V 

11V 

14V 

17 V 

19V 

23V 

27V 


UNITS 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

MIN * TYP MAX 

MIN TYP MAX 


MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 





Tj * 25°C, !5mA<lo<1A 

4.8 5 5.2 

5.75 6 6.25 

7.7 8 8.3 

9.6 10 104 

11.5 12 12.5 

14.4 15 15.6 

17.3 18 18.7 

23.0 24 25.0 

V 

vo 

Output Voltage 

P D <16W, 5mA<lo<1A 

4.75 5.25 

5.7 6.3 

7.6 8.4 

9.5 10.5 

11.4 12.6 

14.25 15.75 

17.1 18.9 

228 252 

V 



VMIN< V|N< Vmax 

<8< V| N < 20) 

<9<VIN<211 

<H5<VIN<23I 

(13.5 <V| N <251 

(15.5 < Vjn < 27} 

(18.5 < V|N < 30) 

(22 < V|N < 33) 

<28<VIN<381 

V 




Tj - 25°C 

3 50 

3 60 

4 80 

4 100 

4 120 

4 150 


6 240 

mV 



lO - 500 mA 

AV|N 

<7< V| N <25) 

(8 < V|fg < 25) 

(10.5 <V|N <251 

(12.5 < V|N < 25) 

(14.5 < V|N < 30) 

(17.5 <V|N <301 


(27 < V|N < 38) 

V 



-55°C<Tj<+150°C 

50 

60 

80 

100 

120 

150 

180 

240 

mV 


L' n i ' 


AV|N 

<8<VIN<20I 

<9<VIN<21I 

<H<VIN<231 

<13<VIN<25I 

<15<V|N<27) 

(18.5 <V|N <301 

(21.5 < V|N < 33) 

(28 < V|n < 381 

V 




Tj - 25° C 

50 

60 

80 

100 

120 

150 

180 

240 

mV 



<0< 1A 

AV|N 

(7.3 < V|N < 20) 

(8.35 <V|N <211 

<10.5 <V|N <231 

(12.5 <V|N <251 

(14.6<V|N<27) 

<17.7<V|N<30) 

<21<VIN<331 

<27.1 < V|N <381 

V 



-55°C<Tj<+150°C 

25 

30 

40 

50 

60 

75 

90 

.120 

mV 




av (N 

!8< V|N < 121 

(9 < Vjn < 13) 

<H < V|N< HI 

(14<V|N<20) 

<16<V|N<22) 

<20<VIN<261 

<24 < V|N < 30) 

<30<VIN<36I 

V 



Tj » 25° C 

5mA<lo<1.5A 

10 50 

12 60 

12 80 

12 100 

12 120 

12 150 

12 180 

12 240 

mV 

AV 0 

Load Regulation 

260mA<l o < 750 mA 

25 

30 

40 

50 

60 

75 

90 

120 

mV 



-55°C<Tj<+150“C, 5mA<lQ<1A | 

50 

60 

80 

100 

120 

150 

180 

240 

mV 




Tj = 26° C 

6 

6 

6 

6 

6 

6 

6 

6 

mA 

IQ 

Quiescent Current 

ln< 1A 








— 55°C<Tj <+150°C 

7 

7 

7 

7 

7 

7 

7 

7 

mA 



5 mA < lQ 1A | 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mA 

AIq 

Quiescent Current 


0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

mA 

Change 


<8<VIN<20I 

<9<V|N< 211 

(11.5 <V| N < 231 

(13.5 <V| N < 251 

<15<V| N <27) 

<18.5<V|n<30) 

<22<VIN<331 

<28<V|N<38) 

V 


In < 500' mA, -55°C< T;< +150°C 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

mA 



VMIN< V|N<VMAX 

<8<V| N <25I 

<9<VIN<251 

<H5<VIN<251 

(13.5 < V|N < 25) 

(15<V|N<30) 

<185<VIN<301 

<22<VIN<33I 

<28<VIN<38I 

V 

vn 

Output Noise Voltage 

T A = 25° C, 10 Hz < f < 100 kHz 

40 

45 

52 

70 

75 

90 

110 

170 

pV 



| f ” 1 20 H z 

l 0 <1A, Tj * 25°C or 

68 80 

65 78 

62 76 

61 74 

61 72 

60 70 

59 69 

56 66 

dB 

AVin 

Ripple Rejection 


Iq < 500 mA, 

68 

65 

62 

61 

61 

60 

59 

56 

dB 

AVouT 


-55°C<Tj< + 150°C 












VMIN< V|fJ<V MAX I 

(8<V| N <ier 

<9<V|N< 19) 

<H5<VIN<2151 

(13.5 <V|N <23.51 

<15<VIN<251 

(18.5 <V| N <28.51 

<22<VIN<321 

<28<VIN<38I 

V 


Dropout Voltage 

Tj > 25° C. I 0 UT 

- 1 A 

7.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

V 


Output Resistance 

f = 1 kHz 


8 

9 

12 

16 

18 

19 

22 

28 

mfi! 

R o 

Short-Circuit Current 

Tj «= 25°C 


2.1 

2.0 

1.9 

1.7 

1.5 

1.2 

0.8 

0.4 

A 


Peak Output Current 

Tj-25°C 


2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

A 


Average TC of VouT 

0°C < Tj < +150°C, lQ-5mA j 

-0.6 

-0.7 

-1.0 

-1.2 

-1.5 

-1.8 

-2.3 

-3.0 

mV/°C 


Input Voltage Required 












V|N 

to Maintain Line 

Tj = 25°C. Iq < 1A 

7.3 

8.35 

10 5 

12.5 

14.6 

17.7 

21 

27.1 



Regulation 


1 









■ 


Note 2: All characteristics are measured with a capacitor across the input of 0.22 mF and a capacitor across the output of 0.1 pF. All characteristics except noise voltage and ripple rejection ratio are measured 
using pulse techniques (t w < 10 ms, duty cycle < 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. 
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Electrical Characteristics LM340 (Note 2) 

0°C < Tj < +1 25°C unless otherwise noted. 


OUTPUT VOLTAGE 

5V 

6V 

8V 

10V 

12V 

15V 

18V 

24V 


INPUT VOLTAGE (unless otherwise noted) 

10V 

11V 

14V 

17V 

19V 

23V 

27V 

33V 

UNITS 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 




Tj = 25°C,5mA<lo<1A 

4.8 5 5.2 

5.75 6 6.25 

7.7 8 8.3 

9.6 10 10.4 

11.5 12 12.5 

14.4 15 15.6 

17.3 18 18.7 

23.0 24 25.0 

V 

Vo 

Output Voltage 

PD<15W, 5mA<ln<1A 

4.75 5.25 


7.6 8.4 

9.5 10.5 

11.4 12.6 

14.25 15.75 

17.1 18.9 


V 



VMIN< V|N< V M AX 

(7<V|N<20) 


(10.5 < V|n < 23) 

(12.5 < V|N < 25) 

<145<V| N <27) 

(17.5 < V|N < 30) 

(21 < V|N<33) 


V 




Tj - 25° C 

3 50 


•u 

oo 

o 

o 

o 

4 120 

4 150 

4 180 

6 240 

mV 



10 = 500 mA 

AV|n 

<7<VHM<2SI 


(10.5 < V|N < 25) 

(12.5 < V|N < 25) 

(14.5 < V|N < 30) 

(1 7.5 < V|N < 30) 

(21 < V|N < 33) 

(27 < V IN < 38) 

V 















50 

60 

80 

100 


150 

180 

240 

mV 

AV 0 

Line Regulation 


HnnHHUHi 

(8< V|m<20) 

(9 < V|(M < 21 ) 

(11 <V|N<23) 

(13 < V|N < 25) 


'(18.5 < V|N < 30) 

(21.5 < V|N < 33) 

(28 < V|N < 381 

V 


Tj - 25°C 











50 

60 

80 

100 

120 

150 

180 

240 





AV| N 

(7.3 < Vjim < 20) 

(8.35 < V|n < 21) 

(10.5 < V(N < 23) 

(12.5 < V|N < 25) 

(14.6 < V|N < 27) 

(17.7 < V|N < 30) 

<21 < V|N < 33) 

(27.1 < V|N<38) 




0- 


25 

30 

40 

50 

60 

75 

90 

120 






(8 < V| N < 12) 

(9<V| N < 13) 

<11 <V|N< 17) 

(14 < V|N < 20) 

(16 < V|N < 22) 

(20 < V|n<26) 

(24 < V|N < 30) 

(30 < V(N < 36) 

■9 

AV 0 


Tj = 25° C 

SihA<lo<1.5A 

10 50 

12 60 

12 80 

12 100 

12 120 

12 150 

12 180 

12 240 

mV 

Load Regulation 

250 mA < Iq < 750 mA | 

25 

30 

40 

50 

60 

75 

90 

120 1 

mV 



|5mA<lo< 1A,0“C <Tj<+125°C j 

50 

60 

80 

100 

120 

150 

180 

240 

mV 

IQ 

Quiescent Current 

in < 1 A 

Tj = 25°C 

0°C < Tj < +125“C 

8 

8 

8 

8 

8 

8 

8 , 

8 

mA 


8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

mA 



5 mA < Iq < 1 A 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mA 

AIq 

Quiescent Current 

Tj - 25° C, 10 < 1A 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

mA 

Change 

vmin< v in<vmax 

(7.5 < V|N < 20) 

(8 6 < Viim < 21) 

(10.6 < Vin<23) 

(12.7 < V|n < 25) 

(14.8 < V|N < 27) 

(1 7.9 < V|N < 30) 

(21 < V|N<33) 

(27.3 < V|N < 38) 

V 


IO< 500 mA, 0°C<Tj<+125°C 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

■ 1 ■ 



VMIN<V|N<VMAX 

<7<V|N < 25) 

(8< V| N < 25) 

(10.5 < V(N < 25) 

(12.5 < V|fsj < 25) 

(14 5< V|N < 30) 

(17.5 < Vin < 30) 

(21 < V|N < 33) 

(27 < V|n < 38) 


v n 

Output Noise Voltage 

Ta « 25° C, 10 Hz < f < 100 kHz 

40 

45 

52 

70 

75 

90 

110 

170 

mV 




IO< 1 A, Tj = 25°C or 

62 80 

59 78 

56 76 

55 74 

55 72 

54 70 

53 69 

50 66 

■9 

AVin 

Ripple Rejection 

f- 120 Hz i 

lO < 500 mA, 

62 

59 

56 

55 

55 

54 

53 

50 

■9 

avout 


0°C < Tj < +125°C 









■ 



VMIN< V|N< VMAX 

(8< V|M < 18) 

<9<VIN<19I 

(11.5 < V|N < 21.5) 

(13.5 < V|N < 23.5) 

( 15 < V|n < 25) 

(18.5 < V|N< 28.5) 

(22 < V(N < 32) 

(28 < Vin < 38) 



Dropout Voltage 

j Tj = 25°C, |QUT= 1A 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

| 


Output Resistance 

f- 1 kHz 


8 

9 

12 

16 

18 

19 

22 

28 


Ro 

Short-Circuit Current 

Tj « 25°C 


2.1 

2,0 

1.9 

1.7 

1.5 

1.2 

0.8 

0.4 

A 


Peak Output Current 

Tj - 25° C 


2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

A 


Average TC of VouT 

[ 0°C < Tj < + 150°C, IQ “ 5 mA j 

-0.6 

-0.7 

-1.0 

-1.2 

-1.5 

-1.8 

-2.3 

-3.0 

mV/°C 


Input Voltage Required 











mm* 

VlN 

to Maintain Line 

Tj- 25°C, |Q< 1A 

7.3 

8,35 

10.5 

12.5 

14.6 

17.7 

21 

27.1 



Regulation 

1 

J 









1 


Note 2: All characteristics are measured with a capacitor across the input of 0 22 nf and a capacitor across the output of 0.1 juF. All characteristics except noise voltage and ripple rejection ratio are measured 
using pulse techniques (t w <10 ms, duty cycle < 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. 
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VOLTAGE DEVIATION (V) 
(5 mVDIV) 
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Application Hints 


The LM340 is designed with thermal protection, output 
short-circuit protection and output transistor safe area 
protection. However, as with any 1C regulator, it becomes 
necessary to take precautions to assure that the regulator 
is not inadvertently damaged. The following describes 
possible misapplications and methods to prevent damage 
to the regulator. 

Shorting the Regulator Input: When using large capaci- 
tors at the output of these regulators that have VouT 
greater than 6V, a protection diode connected input to 
output (Figure 1) may be required if the input is shorted 
to ground. Without the protection diode, an input 
short will cause the input to rapidly approach ground 
potential, while the output remains near the initial 
VoUT because of the stored charge in the large output 
capacitor. The capacitor will then discharge through 
reverse biased emitter-base junction of the pass device, 
Q16, which breaks down at 6.5V and forward biases the 
base-collector junction. If the energy released by the 
capacitor into the emitter-base junction is large enough, 
the junction and the regulator will be destroyed. The 
fast diode in Figure 1 will shunt the capacitor's discharge 
current around the regulator. 


0 



FIGURE 1. Input Short 


Raising the Output Voltage above the Input Voltage: 

Since the output of the LM340 does not sink current, 
forcing the output high can cause damage to internal 
low current paths in a manner similar to that just 
described in the "Shorting the Regulator Input" section. 

Regulator Floating Ground (Figure 2): When the ground 
pin alone becomes disconnected, the output approaches 
the unregulated input, causing possible damage to other 
circuits connected to VouT- If ground is reconnected 
with power "ON", damage may also occur to the regula- 
tor. This fault is most likely to occur when plugging in 
regulators or modules with on card regulators into 
powered up sockets. Power should be turned off first, 
or ground should be connected first if power must be 
left on. 

Transient Voltages: If transients exceed the maximum 
rated input voltage of the 340, or reach more than 0.8V 
below ground and have sufficient energy, they will 
damage the regulator. The solution is to use a large 
input capacitor, a series input breakdown diode, a choke, 
a transient suppressor or a combination of these. 



FIGURE 2. Regulator Floating Ground 


-V 



FIGURE 3. Transients 
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Connection Diagrams 


Metal Can Package 



BOTTOM VIEW 


Pin 1 — input 
Pin 2 — output 
Case — ground 


Power Package 



TOP VIEW 




National semiconductor 



National 

Semiconductor 


LM1 50/LM250/LM350 
3 Amp Adjustable Power Regulators 



General Description 

The LM150/LM250/LM350 are adjustable 3-terminal 
positive voltage regulators capable of supplying in excess 
of 3A over a 1.2V to 33V output range. They are 
exceptionally easy to use and require only 2 external 
resistors to set the output voltage. Further, both line 
and load regulation are comparable to discrete designs. 
Also, the LM150 is packaged in standard transistor 
packages which are easily mounted and handled. 

In addition to higher performance than fixed regulators, 
the LM150 series offers full overload protection available 
only in IC's. Included on the chip are current limit, 
thermal overload protection and safe area protection. 
All overload protection circuitry remains fully functional 
even if the adjustment terminal is accidentally discon- 
nected. 

Features 

■ Adjustable output down to 1.2V 

■ Guaranteed 3A output current 

■ Line regulation typically 0.005%/V 

■ Load regulation typically 0.1% 

■ Guaranteed thermal regulation 

■ Current limit constant with temperature 

■ 100% electrical burn-in in thermal limit 

■ Eliminates the need to stock many voltages 

■ Standard 3-lead transistor package 

■ 86 dB ripple rejection 


Normally, no capacitors are needed unless the device is 
situated far from the input filter capacitors in which 
case an input bypass is needed. An optional output 
capacitor can be added to improve transient response. 
The adjustment terminal can be bypassed to achieve 
very high ripple rejections ratios which are difficult 
to achieve with standard 3- terminal regulators. 

Besides replacing fixed regulators or discrete designs, 
the I1M150 is useful in a wide variety of other applica- 
tions. Since the regulator is "floating" and sees only the 
input-to-output differential voltage, supplies of several 
hundred volts can be regulated as long as the maximum 
input to output differential is not exceeded. 

Also, it makes an especially simple adjustable switching 
regulator, a programmable output regulator, or by 
connecting a fixed resistor between the adjustment and 
output, the LM150 can be used as a precision current 
regulator. Supplies with electronic shutdown can be 
achieved by clamping the adjustment terminal to ground 
which programs the output to 1.2V where most loads 
draw little current. 

The LM150/LM250/LM350 are packaged in standard 
steel TO-3 transistor packages. The LM150 is rated for 
operation from -55° C to +150°C, the LM250 from 
-25° C to +150°C and the LM350 from 0°C to +125°C. 


Typical Applications 

Regulator and Voltage 

1.2V— 25V Adjustable Regulator 6A Regulator Reference 
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Absolute Maximum Ratings 








Power Dissipation 

Internally limited 








Input-Output Voltage Differential 35V 








LM150 

-55° G to +150 C 








LM250 

-25° C to +150°C 








LM350 

0°C to +125°C 








Storage Temperature 

-65° C to +150°C 








Lead Temperature (Soldering, 10 seconds) 300 C 








Preconditioning 









Burn-In in Thermal Limit 

AH Devices 100% 








Electrical Characteristics (Notei) 








PARAMETER 


LM150/LM250 

LM350 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 


Line Regulation 

T A = 25°C, 3V<V|n -VouT< 35V, 
(Note 2) 


0.005 

0.01 


0.005 

0.03 

%/V 

Load Regulation 

T A = 25° C, 10 mA < loUT < 3A 

VQUT < 5V, (Note 2) 


5 

15 


5 

25 

mV 


V 0 UT>5V, (Note 2) 


0.1 

0.3 


0.1 

0.5 

% 

Thermal Regulation 

Pulse = 20 ms 


0.002 

0.01 


0.002 

0.03 

%/W 

Adjustment Pin Current 



50 

100 


50 

100 

li A 

Adjustment Pin Current Change 

10mA< Il<3A 

3V < (V|n - V'OUT) < 35V 


0.2 

5 


0.2 

5 

liA 

Reference Voltage 

3 < (V|N - VoUT> < 35V, (Note 3) 

10 mA < loUT < 3A, P < 30W 

1.20 

1.25 

1.30 

1.20 

1.25 

1.30 

V 

Line Regulation 

3V < V||M — VquT < 35V, (Note 2) 


0.02 

0.05 


0.02 

0.07 

%/V 

Load Regulation 

10 mA < loUT < 3A, (Note 2) 

VoUT< 5V 


20 

50 


20 

70 

mV 


v OUT> 5V 


0.3 

1 


0.3 

1.5 

% 

Temperature Stability 

T MIN<Tj<T MA X 


1 



1 


% 

Minimum Load Current 

V IN - VOUT = 35V 


3.5 

5 


3.5 

10 

mA 

Current Limit 

V|N - VoUT< 10V 

3.0 

4.5 


3.0 

4.5 


A 


V|N - VoUT = 30V 


1 



1 


A 

RMS Output Noise, % of VoUT 

T A = 25°C, 10 Hz < f < 10 kHz 


0.003 



0.003 


% 

Ripple Rejection Ratio 

V0UT= 10V, f = 120 Hz 


65 



65 


dB 


c ADJ=10mF 

66 

86 


66 

86 


dB 

Long Term Stability 

T A = 1 25° C 


0.3 

1 


0.3 

1 

% 

Thermal Resistance, Junction 

to Case 

K Package 


2 

2.5 


2 

2.5 

°C/W 

Note 1: Unless otherwise specified, these specifications apply -55°C < T: < +150°C for the LM150, -25 

°C < Tj 

< +150°C for the LM250 and 

0°C < T; < +125°C for the LM350, V||\j — VquT = 5V and IquT = 1-5A. Although power dissipation is internally limited, these specifications 

are applicable for power dissipations up to 30W. 








Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account 

separately. Pulse testing with low duty cycle is used. 

Note 3: Selected devices with tightened tolerance reference voltage available. 
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Typical Performance Characteristics 


Load Regulation 



-75 -25 25 75 125 


TEMPERATURE (°C) 


Current Limit 



0 5 10 15 20 25 30 35 

INPUT-OUTPUT DIFFERENTIAL (V) 



Dropout Voltage 



Ripple Rejection 


■ 

■ 

■ 

■ 

■ 


E 

s 


■ 

■ 

■ 

■ 




ss 




■ 


i 

i 



V|N 

Jl* 

- V 0 UT = i 
500 mA 

1 

■ 

■ 

■ 

f = 120 Hz 

Tj = 25° C 

1 l 






0 5 10 15 20 25 30 35 

OUTPUT VOLTAGE (V) 


Temperature Stability 



-75 -25 25 75 125 

TEMPERATURE (°C) 


Ripple Rejection 



10 100 Ik 10k 100k 1M 

FREQUENCY (Hz) 


Output Impedance 



Line Transient Response 



ui 

O _ 
< > 


o a 
> z 

|- 5 

3 X 



0 10 20 30 40 


FREQUENCY (Hi) 


TIME (us) 


816 


Adjustment Current 



-75 -25 25 75 125 

TEMPERATURE (°C) 


i 




Minimum Operating Current 



0 5 10 15 20 25 30 35 

INPUT-OUTPUT DIFFERENTIAL (V) 


Ripple Rejection 



0.01 0.1 1 10 
OUTPUT CURRENT (A) 


Load Transient Response 


n 

! C L = C AD.P 

■ 

■ 

C L 

...U! i, n ' r 

n 

■ 

■ 

j 



i 

■ 


m 




1 ! 

'IN = 15V _ 

^OUT = 10V 

YL = 50 mA ~ 

■1 

LI 

m 


■ 

■ 


IT 





r 










T 





m 




■ 

m 





LI 

■ 

■ 

_ 

L 





11 

- 

_ 


10 20 30 40 

TIME («s) 
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Application Hints 


In operation, the LM150 develops a nominal 1.25V 
reference voltage, Vref, between the output and 
adjustment terminal. The reference voltage is impressed 
across program resistor R1 and, since the voltage is con- 
stant, a constant current li then flows through the 
output set resistor R2, giving an output voltage of 

vqut = v ref ^1 + — J +lADJ R2 - 


LM150 



FIGURE 1 


Although the LM150 is stable with no output capacitors, 
like any feedback circuit, certain values of external 
capacitance can cause excessive ringing. This occurs 
with values between 500 pF and 5000 pF. A 1 /xF 
solid tantalum (or 25 fiF aluminum electrolytic) on the 
output swamps this effect and insures stability. 

Load Regulation 

The LM 150 is capable of providing extremely good load 
regulation but a few precautions are needed to obtain 
maximum performance. The current set resistor con- 
nected between the adjustment terminal and the output 
terminal (usually 2400) should be tied directly to the 
output of the regulator rather than near the load. This 
eliminates line drops from appearing effectively in series 
with the reference and degrading regulation. For exam- 
ple, a 15V regulator with 0.050 resistance between the 
regulator and load will have a load regulation due to 
line resistance of 0.050 x l|_. If the set resistor is con- 
nected near the load the effective line resistance will be 
0.050 (1 + R2/R1) or in this case, 11.5 times worse. 

Figure 2 shows the effect of resistance between the regu- 
lator and 2400 set resistor. 


Since the 50 jiA current from the adjustment terminal 
represents an error term, the' LM 150 was designed to 
minimize IaDJ and make it very constant with line 
and load changes. To do this, all quiescent operating 
current is returned to the output establishing a mini- 
mum load current requirement. If there is insufficient 
load on the output, the output will rise. 

External Capacitors 

An input bypass capacitor is recommended. A 0.1 fiF 
disc or 1 iiF solid tantalum on the input is suitable input 
bypassing for almost all applications. The device is more 
sensitive to the absence of input bypassing when adjust- 
ment or output capacitors are used but the above values 
will eliminate the possibility of problems. 

The adjustment terminal can be bypassed to ground on 
the LM150 to improve ripple rejection. This bypass 
capacitor prevents ripple from being amplified as the 
output voltage is increased. With a 10 ptF bypass capa- 
citor 86 dB ripple rejection is obtainable at any output 
level. Increases over IOjuF do not appreciably improve 
the ripple rejection at frequencies above 120 Hz. If the 
bypass capacitor is used, it is sometimes necessary to 
include protection diodes to prevent the capacitor 
from discharging through internal low current paths 
and damaging the device. 

In general, the best type of capacitors to use are solid 
tantalum. Solid tantalum capacitors have low impedance 
even at high frequencies. Depending upon capacitor 
construction, it takes about 25 juF in aluminum electro- 
lytic to equal 1 juF solid tantalum at high frequencies. 
Ceramic capacitors are also good at high frequencies, 
but some types have a large decrease in capacitance at 
frequencies around 0.5 MHz. For this reason, 0.01 juF 
disc may seem to work better than a 0.1 juF disc as 
a bypass. 


LM150 



FIGURE 2. Regulator with Line Resistance 
in Output Lead 


With the TO-3 package, it is easy to minimize the resis- 
tance from the case to the set resistor, by using 2 sep- 
arate leads to the case. The ground of R2 can be returned 
near the ground of the load to provide remote ground 
sensing and improve load regulation. 

Protection Diodes 

When external capacitors are used with any 1C regulator 
it is sometimes necessary to add protection diodes to 
prevent the capacitors from discharging through low 
current points into the regulator. Most IOjuF capacitors 
have low enough internal series resistance to deliver 
20A spikes when shorted. Although the surge is short, 
there is enough energy to damage parts of the 1C. 

When an output capacitor is connected to a regulator 
and the input is shorted, the output capacitor will 
discharge into the output of the regulator. The discharge 
current depends on the value of the capacitor, the 
output voltage of the regulator, and the rate of decrease 
of V| [s|. In the LM150, this discharge path is through 
a large junction that is able to sustain 25A surge with no 
problem. This is not true of other types of positive 
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Application Hints (Continued) 


regulators. For output capacitors of 25 juF or less, there 
is no need to use diodes. 


V !N - • | V|N AOJ Votn T 


The bypass capacitor on the adjustment terminal can 
discharge through a low current junction. Discharge 
occurs when either the input or output is shorted. 
Internal to the LM150 is a 50£2 resistor which limits the 
peak discharge current. No protection is needed for 
output voltages of 25V or less and 10 juF capacitance. 
Figure 3 shows an LM150 with protection diodes 
included for use with outputs greater than 25V and 
high values of output capacitance. 


D1 protects against Cl 
D2 protects against C2 


v OUT = 1-25V 


(■*3 


+ R2I ADJ 


FIGURE 3. Regulator with Protection Diodes 


Schematic Diagram 



Typical Applications (Continued) 


Temperature Controller 


Light Controller 


Precision Power Regulator with 
Low Temperature Coefficient 


V| N — Jin out! 

I adj 


\ J I 

Y 


«IN 1 IN OUTl 

l ADJ I 


Adjust for 3.75V across R1 



output l 

ADJUST — 
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Typical Applications (Continued) 


Adjustable Regulator with Improved 
Slow Turn-ON 15V Regulator Ripple Rejection 

LM150 LM150 



^Solid tantalum 

^Discharges Cl if output is shorted to ground 


High Stability 10V Regulator 


LM150 



Digitally Selected Outputs 


10A Regulator 


LM150 



INPUTS 

*Sets maximum Vqut 


5V Logic Regulator with 
Electronic Shutdown* 


LM150 



*Min output *» 1 ,2V 


0 to 30V Regulator 


LM150 



-10 V 


LM350 



5A Constant Voltage/Constant Current Regulator 


MW 502 
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Typical Applications (Continued) 


12V Battery Charger 



TO 12V 
BATTERY 


Adjustable Current Regulator 

LM150 ri 



V- 

-5V TO -10V 


1.2V - 20V Regulator with 

Minimum Program Current 3A Current Regulator 



Precision Current Limiter 



*0.4 < RI < 1200 


Tracking Preregulator 


R2 



Adjusting Multiple On-Card Regulators 
with Single Control* 


LM1S0 
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Typical Applications (Continued) 


AC Voltage Regulator 


Adjustable 10A Regulator 


LM350 



Simple 12V Battery Charger 



* I ' 

Rg— sets output impedance of charger Zqut = r S P + — 
Use of Rg allows low charging rates with fully ' R1 - 

charged battery. 



Current Limited 6V Charger 


LM350 



Connection Diagram 


Physical Dimensions inches (millimeters) 


Metal Can Package 





Steel TO-3 Metal Can Package (K Steel) 
Order Number LM150K Steel, 
LM250K Steel or LM350K Steel 
NS Package Number K02A 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059 , 3593069 , 3597640, 3607469 , 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described: no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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LM137/LM237/LM337 3-Terminal Adjustable 
Negative Regulators 


General Description 

The LM137/LM237/LM337 are adjustable 3-terminal 
negative voltage regulators capable of supplying in excess 
of -1.5A over an output voltage range of -1.2V to 
—37V. These regulators are exceptionally easy to apply, 
requiring only 2 external resistors to set the output 
voltage and 1 output capacitor for frequency compensa- 
tion. The circuit design has been optimized for excellent 
regulation and low thermal transients. Further, the 
LM137 series features internal current limiting, thermal 
shutdown and safe-area compensation, making them 
virtually blowout-proof against overloads. 

The LM137/LM237/LM337 serve a wide variety of 
applications including local on-card regulation, program- 
mable-output voltage regulation or precision current 
regulation. The LM137/LM237/LM337 are ideal comple- 
ments to the LM1 17/LM217/LM317 adjustable positive 
regulators. 


Features 

■ Output voltage adjustable from —1.2V to —37V 

■ 1 .5A output current guaranteed, -55° C to +1 50°C 

■ Line regulation typically 0.01 %/V 

■ Load regulation typically 0.3% 

■ Excellent thermal regulation, 0.002%/W 

■ 77 dB ripple rejection 

■ Excellent rejection of thermal transients 

■ 50 ppm/° C temperature coefficient 

■ Temperature-independent current limit 

■ Internal thermal overload protection 

■ 100% electrical burn-in 

■ Standard 3-lead transistor package 


Typical Applications 

Adjustable Negative Voltage Regulator 



*C1 = 1 mF solid tantalum or IOjiF aluminum electrolytic required for stability 
*C2 = 1 mF solid tantalum is required only if regulator is more than 4” from 


power-supply filter capacitor 
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Absolute Maximum Ratings 








Power Dissipation 

Internally limited 








Input— Output Voltage Differential 40V 

Operating Junction Temperature Range 








LM137 

-55° C to +150°C 








LM237 

-25°C to +150°C 








LM337 

0°C to +125°C 








Storage Temperature 

-65° C to +150°C 








Lead Temperature (Soldering, 10 seconds) 300°C 








Preconditioning 









Burn-In in Thermal Limit 

100% All Devices 








Electrical Characteristics (Notei) 








PARAMETER 

CONDITIONS 

LM137/LM237 

LM337 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 



Line Regulation 

y T A = 25°C, 3V < |V|[\|-VoUTl < 


0.01 

0.02 


0.01 

0.04 

%/V 


\ (Note 2) 








Load Regulation 

Ta = 25° C, 10 mA < loUT < 'MAX 
l v OUT| < 5V, (Note 2) 


15 

25 


15 

50 

mV 


IVOUTI > 5V, (Note 2) 


0.3 

0.5 


0.3 

1.0 

% 

Thermal Regulation 

T A =25°C, 10 ms Pulse 


0.002 

0.02 


0.003 

0.04 

%/W 

Adjustment Pin Current 



65 

100 


65 

100 

mA 

Adjustment Pin Current Change 

10mA< Il< IMAX 

2.5V < iV|N-V0UTI < 40V, T A = 25°C 


2 

5 


2 

5 

jUA 

Reference Voltage 

T A = 25° C (Note 3) 

-1.225 

-1.250 

-1.275 

-1.213 

-1.250 

-1.287 

V 


3 < |V||\j-VoutI < 40V, (Note 3) 

10 mA < loUT < IMAX- P < PMAX 

-1.200 

-1.250 

-1.300 

-1.200 

-1.250 

-1.300 

V 

Line Regulation 

3V < |V||\i-VoUTI < 40V, (Note 2 ) 


0.02 

0.05 


0.02 

0.07 

%/V 

Load Regulation 

10 mA < loUT < >MAX- (Note 2) 

IVoutI <5V 


20 

50 


20 

70 

mV 


IVOUTI > 5V 


0.3 

1 


0.3 

1.5 

% 

Temperature Stability 

TMIN<Tj<T M AX 


0.6 



0.6 


% 

Minimum Load Current 

|V|N- V OUTI<40V 


2.5 

5 


2.5 

10 

mA 


|V|N- v OUTi< 10V 


1.2 

3 


1.5 

6 

mA 

Current Limit 

IVin-VoutI < 15V 

K and T Package 

1.5 

2.2 


1.5 

2.2 


■I 


H and P Package 

0.5 

0.8 


0.5 

0.8 




I v in-VoutI = 40V 

K and T Package 


0.4 



0.4 


u 


H and P Package 


0.17 



0.17 



RMS Output Noise, % of Vqut 

T A = 25° C, 10 Hz<f < 10 kHz 


0.003 



0.003 


% 

Ripple Rejection Ratio 

VOUT = -10V, f= 120 Hz 


60 



60 


dB 


Cadj = iomf 

66 

77 


66 

77 


dB 

Long-Term Stability 

T a = 125°C, 1000 Hours 


0.3 

1 


0.3 

1 

% 

Thermal Resistance, Junction to Case 

H Package 


12 

15 


12 

15 

°C/W 


K Package 


2.3 

3 


2.3 

3 

°c/w 


T Package 





5 


°c/w 


P Package 





12 


°c/w 

Note 1: Unless otherwise specified, these specifications apply -55°C < Tj < +150°C for the LM137, -25° C < Tj < +150°C for the LM237 and 

0°C < Tj < +125°C for the LM337; V|n — Vqut = 5V; and >0UT = 0.1 A for the TO-5 package and TO-202 package and loUT = 0.5A for the 
TO-3' package and TO-220 package. Although power dissipation is internally limited, these specifications are applicable for power dissipations of 

2W for the TO-5 and TO-202 and 20W for the TO-3 and TO-220. Im A y is 1-5A for the TO-3 and TO-220 package and 0.5A for the TO-5 package 

and TO-202 package. 









Note 2: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due to 

heating effects are covered under the specification for thermal regulation. Load regulation 

s measured on the output pin at a 

point 1/8” below 

the base of the TO-3 and TO-5 packages. 

Note 3: Selected devices with tightened tolerance reference voltage available. 









X 

< 
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Thermal Regulation 

When power is dissipated in an 1C, a temperature 
gradient occurs across the 1C chip affecting the individual 
1C circuit components. With an 1C regulator, this gradient 
can be especially severe since power dissipation is large. 
Thermal regulation is the effect of these temperature 
gradients on output voltage (in percentage output change) 
per Watt of power change in a specified time. Thermal 
regulation error is independent of electrical regulation or 
temperature coefficient, and occurs within 5 ms to 50 ms 
after a change in power dissipation. Thermal regulation 
depends on 1C layout as well as electrical design. The 
thermal regulation of a voltage regulator is defined as the 
percentage change of VouT. P er Watt, within the first 
10 ms after a step of power is applied. The LM137's 
specification is 0.02%/W, max. 



»-| 1 0 ms I - * 

LM137, Vqjjj = -10V 

v IN~ v OUT = -4° v 
l L = 0A-^0.25A-+0A 
Vertical sensitivity, 5 mV/aiv 
FIGURE 1 


In Figure 1 , a typical LM137's output drifts only 3 mV 
(or 0.03% of VoUT = —10V) when a 10W pulse is 
applied for 10 ms. This performance is thus well inside 
the specificatioi\hmit of 0.02%/W x 10W = 0.2% max. 
When the 10W pulse is ended, the thermal regulation 
again shows a 3 mV step as the LM137 chip cools 
off. Note that the load regulation error of about 8 mV 
(0.08%) is additional to the thermal regulation error. 
In Figure 2, when the 10W pulse is applied for 100 ms, 
the output drifts only slightly beyond the drift in the 
first 10 ms, and the thermal error stays well within 
0.1% (10 mV). 



LM137, V 0UT = —10V 
v IN~ v OUT = -40V 
1 1_ = 0A -»• 0.25A -*• 0A 
Horizontal sensitivity, 20 ms/'div 
FIGURE 2 
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Physical Dimensions inches (millimeters) 





1.177-1.197 



Steel TO-3 Metal Can Package (K) 

Order Number LM137K Steel. LM237K Steel 
or LM337K Steel 
NS Package Number K02A 

AL TO-3 Metal Can Package (KC) 
Order Number LM337KC 


0.151 -0 002 



TO-220 Plastic Package (T) 
Order Number LM337T 
NS Package Number T03B 


TO-5 Metal Can Package (H) 

Order Number LM137H, LM237H or LM337H 
NS Package Number H03A 



TO-202 Plastic Package IP) 
Order Number LM337MP 
NS Package Number P03A 


Manufactured under one or more of the following U.S. patents.- 3083262 , 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498 , 3518750, 3519897 , 3557431, 3560765, 
3566218 . 3571630, 3575609, 3579059 , 3593069 , 3597640, 3607469 , 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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LM117/LM217/LM3T7 3-terminal adjustable regulator 
general description 


The LM117/LM217/LM317 are adjustable 3-terminal 
positive voltage regulators capable of supplying in excess 
of 1.5A over a 1.2V to 37V output range. They are 
exceptionally easy to use and require only two external 
resistors to set the output voltage. Further, both line 
and load regulation are better than standard fixed regula- 
tors. Also, the LM117 is packaged in standard transistor 
packages which are easily mounted and handled. 

In addition to higher performance than fixed regulators, 
the LM117 series offers full overload protection 
available only in IC's. Included on the chip are current 
limit, thermal overload protection and safe area protec- 
tion. All overload protection circuitry remains fully 
functional even if the adjustment terminal is 
disconnected. 

features 

■ Adjustable output down to 1.2V 

■ Guaranteed 1 .5A output current 

■ Line regulation typically 0.01%/V 

■ Load regulation typically 0.1% 

■ Current limit constant with temperature 

■ 100% electrical burn-in 

■ Eliminates the need to stock many voltages 

■ Standard 3-lead transistor package 

■ 80 dB ripple rejection 

Normally, no capacitors are needed unless the device is 
situated far from the input filter capacitors in which 


typical applications 


case an input bypass is needed. An optional output 
capacitor can be added to improve transient response. 
The adjustment terminal can be bypassed to achieve 
very high ripple rejections ratios which are difficult 
to achieve with standard 3-terminal regulators. 

Besides replacing fixed regulators, the LM117 is useful 
in a wide variety of other applications. Since the regu- 
lator is "floating” and sees only the input-to-output 
differential voltage, supplies of several hundred volts 
can be regulated as long as the maximum input to 
output differential is not exceeded. 

Also, it makes an especially simple adjustable switching 
regulator, a programmable output regulator, or by 
connecting a fixed resistor between the adjustment and 
output, the LM117 can be used as a precision current 
regulator. Supplies with electronic shutdown can be 
achieved by clamping the adjustment terminal to ground 
which programs the output to 1.2V where most loads 
draw little current. 

The LM117K, LM217K and LM317K are packaged in 
standard TO-3 transistor packages while the LM117H, 
LM217H and LM317H are packaged in a solid Kovar 
base TO-5 transistor package. The LM117 is rated for 
operation from -55° C to +150°C, the LM217 from 
-25° C to +150° C and the LM317 from 0°C to +125°C. 
The LM317T, rated for operation over a 0°C to 
+125°C range is available in a TO-220 plastic package. 


1.2V— 25V Adjustable Regulator 


Digitally Selected Outputs 


5V Logic Regulator with 
Electronic Shutdown* 


V 1N V 0UT - 

A0J 





S240 

Cl* . . 

| +j t 

0.1„F ' 

''T> ,uf 


^Optional— improves transient 
response 

^Needed if device is far from 
filter capacitors 

/ R2 \ 

n VQUT = 1 - 25v y + —) 


1976 National Semiconductor Corp. 



V|(u7V-35V— ♦ — V IN v 0UT 

VOUT I ASJ 


, R2 > 

2N2219J 


Sets maximum V, 


' Min output * 1 .2V 



IM-B15M66/Printed in U.S.A. 
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absolute maximum ratings 








Power Dissipation 

Internally limited 








Input— Output Voltage Differential 

40V 








Operating Junction Temperature Range 








LM117 

-55 C to +150 C 








LM217 

~25°C to +150°C 








LM317 

0°C to +125°C 








Storage Temperature 

-65°C to +1 50°C 








Lead Temperature (Soldering, 10 seconds) 300 C 








electrical characteristics (Notei) 










LM1 17/217 


LM317 



PARAMETER 

CONDITIONS 







UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Line Regulation 

T A = 25°C, 3V < V|N - VOUT < 40V 
(Note 2) 


0.01 

0.02 


0.01 

0.04 

%/V 

Load Regulation 

Ta = 25°C, 10mA< IouT< >MAX 









VouT ^ 5V, (Note 2) 


5 

15 


5 

25 

mV 


VquT ^ 5V, (Note 2) 


0.1 

0.3 


0.1 

0.5 

% 

Adjustment Pin Current 



50 

100 


50 i 

! 

100 

HA 

Adjustment Pin Current Change 

10mA< l L < l M AX 

2-5V < (V|N-V 0 UT>< 40V 


0.2 

5 


0.2 

5 

MA 

Reference Voltage 

3 < (V||s|-Vout) ^ 40V, (Note 3) 

10 mA < IquT < lMAX. p < P MAX 

1.20 

1.25 

1.30 

1.20 

1.25 

i 

1.30 

V 

Line Regulation 

3V < V | is| — Vquj < 40V, (Note 2) 


0.02 

0.05 


0.02 

0.07 

%/V 

Load Regulation 

10 mA < loUT ^ *MAX< (N° te 2) 
V 0 UT<5V 


20 

50 


20 

70 

mV 


v OUT > 5V 


0.3 

1 


0.3 

1.5 

% 

Temperature Stability 

T MIN< T j< T MAX 


1 



1 


% 

Minimum Load Current 

V|N _ VquT = 40 V 


3.5 

5 


3.5 

10 

mA 

Current Limit 

V|N-V0UT<15V 









K and T Package 

1.5 

2.2 


1.5 

2.2 


A 


H and P Package 

V|N~VoUT = 40V 

0.5 

0.8 


0.5 

0.8 


A 


K and T Package 


0.4 



0.4 


A 


H and P Package 


0.07 



0.07 


A 

RMS Output Noise, % of VoUT 

T A = 25° C, 10 Hz<f < 10 kHz 


0.003 



0.003 


% 

Ripple Rejection Ratio 

V0UT= 10V, f = 120 Hz 


65 



65 


dB 


C ADJ = 10m p 

66 

80 


66 

80 


dB 

Long-Term Stability 

T A = 125°C 


0.3 

1 


0.3 

1 

% 

Thermal Resistance, Junction to Case 

H Package 


12 

15 


12 

15 

°C/W 


K Package 


2.3 

3 


2.3 

3 

°c/w 


T Package 





5 


°c/w 


P Package 





12 


°c/w 

Note 1: Unless other wise specified, these specifications apply -55°C < Tj < +150°C for the LM1 17, — 25°C < Tj < +150°C for the LM217and 

0°C < Tj < +125°C for the LM317; V | |\j — V quT = 5V and loUT = 0-1 A for the TO-5 package and loUT = 0.5A for the TO-3 package and TO-220 

package. Although power dissipation is internally limited, these specifications are applicable for power dissipations of 2W for the TO-5 and 20W 

for the TO-3 and TO-220. • M AX * s 1 -5A for the TO-3 and TO-220 package and 0.5A for the TO-5 package. 





Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account 

separately. Pulse testing with low duty cycle is used. 

Note 3: Selected devices with tightend tolerance reference voltage available. 
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application hints 


In operation, the LM117 develops a nominal 1.25V 
reference voltage, VreF/ between the output and 
adjustment terminal. The reference voltage is impressed 
across program resistor R1 and, since the voltage is con- 
stant, a constant current li then flows through the 
output set resistor R2, giving an output voltage of 


VoUT= V REF 


K) 


+ 'ADJ R2 


V|N v OUT j 
AOJ I 


V REF < R1 


FIGURE 1. 


Since the 100pA current from the adjustment terminal 
represents an error term, the LM117 was designed to 
minimize IaDJ anc * make it very constant with line 
and load changes. To do this, all quiescent operating 
current is returned to the output establishing a mini- 
mum load current requirement. If there is insufficient 
load on the output, the output will rise. 


External Capacitors 


An input bypass capacitor is recommended. A 0.1 jitF 
disc or IpF solid tantalum on the input is suitable input 
bypassing for almost all applications. The device is more 
sensitive to the absence of input bypassing when adjust- 
ment or output capacitors are used but the above values 
will eliminate the possibility of problems. 


The adjustment terminal can be bypassed to ground on 
the LM117 to improve ripple rejection. This bypass 
capacitor prevents ripple from being amplified as the 
output voltage is increased. With a 10pF bypass capa- 
citor 80 dB ripple rejection is obtainable at any output 
level. Increases over IOjuF do not appreciably improve 
the ripple rejection at frequencies above 120 Hz. If the 
bypass capacitor is used, it is sometimes necessary to 
include protection diodes to prevent the capacitor 
from discharging through internal low current paths 
and damaging the device. 


In general, the best type of capacitors to use are solid 
tantalum. Solid tantalum capacitors have low impedance 
even at high frequencies. Depending upon capacitor 
construction, it takes about 25pF in aluminum electro- 
lytic to equal IjuF solid tantalum at high frequencies. 
Ceramic capacitors are also good at high frequencies; 
but some types have a large decrease in capacitance at 
frequencies around 0.5 MHz. For this reason, O.OlpF 
disc may seem to work better than a 0.1 pF disc as 
a bypass. 


Although the LM117 is stable with no output capa- 
citors, like any feedback circuit, certain values of 
external capacitance can cause excessive ringing. This 
occurs with values between 500 pF and 5000 pF. 
A IpF solid tantalum (or 25//F aluminum electrolytic) 
on the output swamps this effect and insures stability. 


Load Regulation 


The LM1 1 7 is capable of providing extremely good load 
regulation but a few precautions are needed to obtain 
maximum performance. The current set resistor con- 
nected between the adjustment terminal and the output 
terminal (usually 240 £2) should be tied directly to the 
output of the regulator rather than near the load. This 
eliminates line drops from appearing effectvely in series 
with the reference and degrading regulation. For exam- 
ple, a 15V regulator with 0.05S2 resistance between the 
regulator and load will have a load regulation due to 
line resistance of 0.05J2 x I If the set resistor is con- 
nected near the load the effective line resistance will be 
0.05£2 (1 + R2/R1) or in this case, 11.5 times worse. 


Figure 2 shows the effect of resistance between the regu- 
lator and 240^2 set resistor. 


v in— I v in v 0UT 

I ADJ 


FIGURE 2. Regulator with Line Resistance 
in Output Lead 


With the TO-3 package, it is easy to minimize the resis- 
tance from the case to the set resistor, by using two 
separate leads to the case. However, with the TO-5 
package, care should be taken to minimize the wire 
length of the output lead. The ground of R2 can be 
returned near the ground of the load to provide remote 
ground sensing and improve load regulation. 


Protection Diodes 


When external capacitors are used with any 1C regulator 
it is sometimes necessary to add protection diodes to 
prevent the capacitors from discharging through low 
current points into the regulator. Most 10juF capaeitors 
have low enough internal series resistance to deliver 
20A spikes when shorted. Although the surge is short, 
there is enough energy to damage parts of the 1C. 


When an output capacitor is connected to a regulator 
and the input is shorted, the output capacitor will 
discharge into the output of the regulator. The discharge 


ff 

< 

111 
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current depends on the value of the capacitor, the 
output voltage of the regulator, and the rate of decrease 
of V||\j. In the LM117, this discharge path is through 
a large junction that is able to sustain 1 5A surge with no 
problem. This is not true of other types of positive 
regulators. For output capacitors of 25/uF or less, there 
is no need to use diodes. 

The bypass capacitor on the adjustment terminal can 
discharge through a low current junction. Discharge 


occurs when either the input or output is shorted. 
Internal to the LM1 17 is a 5012 resistor which limits the 
peak discharge current. No protection is needed for 
output voltages of 25V or less and IOjuF capacitance. 
Figure 3 shows an LM117 with protection diodes 
included for use with outputs greater than 25V and 
high values of output capacitance. 
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typical applications (con't) 



Slow Turn-On 15V Regulator 

Adjustable Regulator with Improved 

Ripple Rejection 

High Stability 10V Regulator 



V IN v OUT 
AOJ 




‘Solid tantalum 

^Minimum load current = 30 mA 
t Optional— improves ripple rejection 


5A Constant Voltage/Constant Current Regulator 




D2-+- C4 
1N457 A 75 pF 


01 03 

1N457 LED* 


C5 R5< 

75 pF 330k< R7 
1 220 


Solid tantalum 

* Lights in constant current mode 



^ Solid tantalum 

*Discharges Cl if output is shorted to ground 

-L. 


High Current Adjustable Regulator 0 to 30V Regulator 

3-LM195 S IN PARALLEL 


Power Follower 

1 1 


10V-40V 


1A Current Regulator 
LM117 


T* 


- CURRENT < 


R3 


T 1 AOJ 




►R2 < 

J 0.2 



1 LM317k 

1 

A ° jus i 

9 250k * 

* 5W 


O.ImF— 

1— J V IN v 0UtI— •- • 



- OUTPUT 

T* L 


1.2V— 20V Regulator with 
Minimum Program Current 


v,N- n aoj Vout hr v out* 


Minimum load current « 4 mA 


AC 

< 

III 
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typical applications (con't) 


High Gain Amplifier Low Cost 3A Switching Regulator 



^Solid Tantalum 

*Core— Arnold A-254168-2 60 turns 


4A Switching Regulator with Overload Protection 


Precision Current Limiter 


3-LM195 IN PARALLEL 




*Core Arnold A-254168-2 60 turns 


High Voltage Regulator 



Adjusting Multiple On-Card Regulators 
with Single Control* 


LM117 



834 


©!C MASTER 1978 






typical applications (con't) 


AC Voltage Regulator 


LM3I7 



1 2V Battery Charger 



*Rg— sets output impedance of charger Zquj = Rg 
Use of Rg allows low charging rates with fully 
charged battery. 



50 mA Constant Current Battery Charger 

LM317H 


V IN- 


24 


v 0UT 

ADJ 


"“L 

L— 



connection diagrams 


Metal Can Package 


Metal Can Package 



Order Number LM117K, LM217K 
or LM317K 


Order Number LM117H, LM217H 
or LM317H 


Adjustable 4A Regulator 



Current Limited 6 V Charger 

LM317 



Plastic Package 



Order Number LM317T 


Plastic Package 



FRONT VIEW 

Order Number LM317P 


Manufactured under one or more of the following U.S. patents; 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859 , 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

80S FuerstenfeldbrucK, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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The only filing system de- 
signed specially for the elec- 
tronics engineer, instant 
retrieval and organization of 
data sheets and catalogs. 


Ihe Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 


The electronic distributors’ 
proven method of being up to 
the minute on his cost and 
selling prices. 













INVERTING HIGH SPEED OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 

The OP-OI Series of monolithic High Speed Operational 
Amplifiers combines high slew rate, fast settling time output 
performance with excellent D.C. input characteristics. 

An internal feed-forward frequency compensation network 
provides simplicity of application— no external capacitors are 
required for stable, high-speed performance. The fast output 
response is achieved without sacrifice in input bias current or 
power consumption. 250kHz power bandwidth is attained 
with a small signal bandwidth of 2.5 MHz, allowing non- 
critical board layout. The OP-01 is completely protected at 
both input and output, fits standard 741 sockets, and is offset 
nulled with a lOkft potentiometer. 

The low offset voltage, input bias current and offset voltage 
drift vs. temperature provide accurate D.C. performance in 
applications such as channel preamplifiers, fast integrators and 
precision summing amplifiers. The fast output response makes 
the OP-01 ideal in state-variable filters, servo drivers, waveform 
generators, analog computing amplifiers, and D/A converter 
output amplifiers. 


FEATURES 


m 

Fast Settling Time 

1 jusec to 0.1% 

m 

m 

High Slew Rate 

Power Bandwidth 

. . 18 V/jusec 

... 250 kHz 

m 

m 

Low Power Consumption 

Excellent D.C. Specifications 

. 90 mW Max 


Internally Compensated 


m 

Ideal DAC Output Amplifier 


m 

MIL-STD-883 Processing Available 


m 

Fits Standard 741 Sockets 


m 

Low Cost 



SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 









-R 



P! 


p 

am 

1 

m 



TOP VIEW 



5 BALANCE 
4 V- (CASE) 


I- 

BALANCE 3 1 

INV. INPUT 4 
NON-INV. INPUT 5 
V- 6 



I - 

BALANCE 2 1 

INV. INPUT 3 
NON-INV. INPUT 4 
V- 3 


£>t. 


-9 

-8 V+ 

-7 OUTPUT 
-8 BALANCE 


TO-99 (J-Suffix) 
ORDER: OP-OIJ 

OP-01 FJ 
OP-01 GJ 
OP-01 HJ 
OP-01 EJ 
OP-01 CJ 


14 PIN DIP (Y-Suffix)* 
'ORDER: OP-01 Y 

OP-01 FY 
OP-01 GY 
OP-01 HY 
OP-01 EY 
OP-01 CY 

^Formerly "P" Suffix 


10 PIN FLATPACK (L-Suffix) 
ORDER: OP-OIL 

OP-01 FL 
OP-01 GL 
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ABSOLUTE MAXIMUM RATINGS 

Total Supply Voltage 


Short Circuit Duration 

Indefinite 

OP-01, OP-01F, OP-01 E, 0P-G1H 

±22 V 

Operating Temperature Range 


OP-OIG, OP-OIC 

±20V 

OP-01, OP-01 F, OP-OIG 

-55°C to +125°C 

Power Dissipation (see note) 

500mW 

OP-01 H, OP-01 E, OP-OIC 

0°C to +70°C 

Differential Input Voltage 

+30V 

Storage Temperature Range 

-65° C to +150°C 

Input Voltage 

±15V 

Lead Temperature (Soldering, 60 Sec) 

300° C 


NOTE: Maximum Package Power Dissipation Maximum Ambient Derate Above Maximum 

vs. ambient temperature Package Type Temperature for Rating Ambient Temperature 


TO-99 (J) 80° C 7.1mW/°C 

Dual-in-Line (P, Y) 100°C 10.0mW/°C 

Flat Pack (L) 62°C 5.7mW/°C 


ELECTRICAL CHARACTERISTICS 

OP-01 

OP-01 H 

OP’-OI F 

OP-01 E 

OP-OIG 

OP-OIC 


These specifications apply for Vg = ±15V, T/^ = 25°C unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Input Offset Voltage 

v OS 

Rg<50kft 

- 

0.3 

0.7 

- 

1.0 

2.0 

- 

2.0 

5.0 

mV 

Input Offset Current 

'os 


- 

0.5 

2.0 

- 

1.0 

5.0 


2.0 

20 

nA 

Input Bias Current 

•b 


- 

18 

30 

- 

20 

50 

- 

25 

100 

nA 

Input Voltage Range 

CMVR 


±12.0 

±13.0 

- 

±12.0 

±13.0 

- 

±12.0 

±13.0 

- 

V 

Common Mode Rejection Ratio 

CMRR 

V CM = ±CMVR 
Rg<50kft 

90 

110 

■ 

80 

100 

■ 

80 

100 

■ 

dB 

Power Supply Rejection Ratio 

PSRR 

V S = ±5 to ±20V 
Rg<50kft 

90 

110 

■ 

80 

100 

■ 

80 

100 

■ 

dB 

Maximum Output Voltage Swing 

5 

O 

> 

Rl_>5kft 

R[_>2kft 

m 

±13.5 

±13.0 

■ 

■ 

m 

B 

m 

±13.5 

±13.0 

■ 

V 

V 

Large Signal Voltage Gain 

A vo 

R L >2kft,V 0 =±10V 

50 

100 

- 

50 

100 

- 

25 

75 

- 

V/mV 

Power Consumption 

Pd 

v OUT = 0 


40 

60 

- 

50 

90 

- 

50 

90 

mW 

Settling Time to 0.1% 

(Summing Node Error) 


Ay = -1 (Note) 

V, n = 5V 

■ 



■ 

0.7 

1.0 

■ 

0.7 

1.0 

*isec 

Slew Rate 



- 

18 

- 

- 

18 

- 

- 

18 

- 

V/ps 

Large Signal Bandwidth 



- 

250 

- 

- 

250 


- 

250 

- 

kHz 


Small Signal Bandwidth 



2.5 

- 

- 

2.5 

-1 

MHz 



Risetime (Note) 


Overshoot (Note) 


I he following specifications appiy for v'g = ±1 5V, -55° C < < +125°C for OP-01, OP-01 F, QP-01 G and 0°C < < +70° C for QP-01 H, 

OP-01 E, OP-01 C, unless otherwise specified. 



Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Voltage Range 


i 

Common Mode Rejection Ratio | CMRR | Vcm =± CMVR 

j J Rg<50kft 



0.4 

1.0 

1.0 

4.0 

30 

50 


1.5 


2.0 


40 


±12.0 I ±13.0 


3.0 


4.0 


50 


±12.0 ±13.0 



6.0 mV 


nA 


200 nA 


V 


Power Supply Rejection Ratio PSRR 


Large Signal Voltage Gain 


Maximum Output Voltage Swing] Vqm 


Offset Voltage Drift 



Vg=± 5V to +20V 90 

Rg<50kfZ 


R|_>2kT!,V 0 =±10V 30 


RLi*5kft 
R L >2k ft 



5.0 20.0 UVfC 


NOTE: R[_ = 2kft, C|_ = 50pF. See Settling Time Test Circuit. 
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IMPROVED PM741/SSS741 



HIGH PERFORMANCE GENERAL PURPOSE 
OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 

The OP-02 Series of High Performance General Purpose 
Operational Amplifiers provides significant improvements over 
industry-standard and "premium" 741 types while maintaining 
pin-for-pin compatibility, ease of application, and low cost. 
Key specifications, such as V os , l os , Ig, CMRR, PSRR and 
A vo , are guaranteed over the full operating temperature range. 
Precision Monolith ics' exclusive Silicon-Nitride "Triple 
Passivation" process eliminates "popcorn noise." A thermally- 
symmetrical input stage design provides low TCV 0S , TCI 0S 
and insensitivity to output load conditions. The OP-02 Series 
is ideal for upgrading existing designs where accuracy improve- 
ments are required and for eliminating special low drift or low 
noise selected types. OP-02's with MIL- STD-883 processing 
are available. For dual high performance matched general 
purpose operational amplifiers, refer to the OP-04 and OP-14 
data sheets. 


FEATURES 


m 

Excellent D.C. Input Specifications 


m 

Fits Standard 741 Socket 


m 

Internally Compensated 


m 

Low Noise 

0.65 jUVp-p 

m 

Low Drift (TCV os ) 

. . 8 juV/° C 

m 

"Premium" 741 Replacement 


m 

0°C/+70°C and -55°C/+125°C Models 


m 

MIL-STD-883 Processing Available 


m 

Silicon-Nitride Passivation 


m 

Low Cost 



SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 



TOP VIEW 

B 




BAL \ O- 
-IN 2 0- 
+IN JO- 

V- A O — I 




>8 

1—0 7 V+ 

6 OUT 
1—0 5 BAL 


TO-99 (J-Suffix) 
ORDER: 

OP-02AJ 

OP-02J 

OP-02EJ 

OP-02CJ 

14 PIN HERMETIC 
DIP (Y-Suffix) 
ORDER: 

OP-02AY 

OP-02Y 

OP-02EY 

OP-02CY 


EPOXY B MINI-DIP 
(P-Suffix) 

ORDER: 

OP-02CP 


Military Temperature Range Devices 
with M1L-STD-883A Class B Processing: 

ORDER: OP02-883-AJ 
OP02-883-AY 
OP02-883-J 
OP02-883-Y 
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These specifications for V $ = ±15V, = 25 U C, unless otherwise noted. 


Symbol Test Conditions Min Typ Max Min 


Parameter 


input Offset Voltage 


input Offset Current 


Input Bias Current 


Input Resistance-Differential Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Output Voltage Swing 


Large Signal Voltage Gain 


Power Consumption 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Input Noise Current Density 


Slew Rate (Note 1 ) 


.arge Signal Bandwidth (Note 1 1 


Closed Loop Bandwidth (Note 1) 


Risetime (Note 1 ) 


Overshoot (Note 1 ! 


The following specifications apply for V s = ±15V, —55 C < T^ < +1 25" C, unless otherwise noted 


Input Offset Voltage 

V os 

Average input Offset Voltage 

Drift (Note 1 ) 

TCV os 

Input Offset Current 

'os 

Average Input Offset Current Drift (Note 1) 

TCI os 

Input Bias Current 

'b 

Input Voltage Range 

CMVR 

Common Mode Rejection Ratio 

CMRR 

Power Supply Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

A vo 

Maximum Output Voltage Swing 

V om 


R s < 50kft 


R|_ > 2kn 
V Q = ±10V 


R l > 2kf2 


Note 1 : Parameter is not 100% tested. 90% of all units meet these specifications. 
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ELECTRICAL CHARACTERISTICS 


OP-02E 


OP-02C 


L- 

These specifications for V s = ±15V, T^ = 25 C, unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Input Offset Voltage 

Vos 

R s < 50kf2 

- 

0.3 

0.5 

Input Offset Current 

'os 


- 

0.5 

2.0 

Input Bias Current 

'b 


- 

18 

30 

Input Resistance-Differential Mode 

R in 


3.8 

7.5 

- 

Input Voltage Range 

CMVR 


±12.0 

±13.0 


Common Mode Rejection Ratio 

CMRR 

V CM = ±CMVR 
R s < 50k« 

90 

110 

■ 

Power Supply Rejection Ratio 

PSRR 

V $ = i5to ± 20V 
R s < 50ki2 

90 

110 

■ 

Output Voltage Swing 

Vom 

R L > 2 k£2 

±12.0 

±13.0 

■ 

Large Signal Voltage Gain 

\o 

R l > 2kS2 

V Q = tlOV 

100 

250 

■ 

Power Consumption 

P d 

> 

o 

ii 

o 

> 

- 

40 

60 

Input Noise Voltage 

e np-p 

0.1 Hz to 10Hz 

■ 

0.65 

- 



Input Noise Voltage Density 

e n 

f 0 = 10Hz 

f Q = 100Hz 
f Q = 1000 Hz 

■ 

25 

22 

21 

Input Noise Current 

'np-p 

0.1 Hz to 10Hz 

Hi 

12.8 





f o =10Hz 


1.4 

Input Noise Current Density 

'n 

f Q = 100Hz 





f Q = 1000 Hz 

1 

I 

Slew Rate (Note 1 ) 

SR 


1 

0.25 

0.5 

Large Signal Bandwidth (Note 1) 


V Q = 20Vp-p 

4.0 

8.0 

Closed Loop Bandwidth (Note 1) 

BW 

a vcl = +1 ° 

08 

13 

Risetime (Note 1 ) 


A v = +1 

V| N = 50mV 

■ 

200 


0.25 



Overshoot (Note 1 ) — 5 10 

The following specifications apply for V $ = ±1 5V, 0°C < T^ < +70°C, unless otherwise noted. 


Input Offset Voltage 

Vos 

R s < 50kfi 

- 

0.4 

1.0 

Average Input Offset Voltage 

Drift (Note 1) 

TC V OS 

R s < 5kf2 

■ 

2.0 

8.0 

Input Offset Current 

'os 


- 

0.7 

4.0 



Average Input Offset Current Drift (Note 1) TCI 



Input Bias Current 




Input Voltage Range 

CMVR 


±12.0 

±13.0 

- 

±12.0 

1 

Common Mode Rejection Ratio 

CMRR 

v cm = ±CMVR 
R s < 50kf2 

84 

110 

■ 

84 


Power Supply Rejection Ratio 

PSRR 

V s = ±5to±20V 
R s < 50kn 

84 

110 

■ 

84 


Large Signal Voltage Gain 

A vo 

r l > 2kn 

V Q = ±10V 

50 

200 

■ 

25 


Maximum Output Voltage Swing 

V_ 

om 

r l > 2kO 

±12.0 

±13.0 

■ 

±12.0 



Note 1 : Parameter is not 100% tested. 90% of all units meet these specifications. 


25 

22 — nV/v Hz 

21 

1 2.8 — pA p-p 




<£ 

< 

iu 

z 


ji 
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Precision Monolithics 


typical performance curves 


UNTRIMMED OFFSET VOLTAGE 
VS TEMPERATURE 


INPUT OFFSET CURRENT 
VS TEMPERATURE 


INPUT BIAS CURREN 
VS TEMPERATURE 


JO 20 40 60 BO 100 120 140 

TEMPERATURE 1*0 


-60 -40 - 20 0 20 40 60 SO 100 120 140 

TEMPERATURE - *C 


-60 -40 -20 C 20 4C 60 BO 

TEMPERATURE ("Cl 


OPEN LOOP GAIN 
VS TEMPERATURE 


OPEN LOOP FREQUENCY RESPONSE 


CLOSED LOOP RESPONSE 
FOR VARIOUS GAIN CONFIGURATIONS 


-AO -20 0 20 ao 60 80 «00 <20 <40 

TEMPERATURE (*C) 

FREQUENCY (Hz) 


FREQUENCY (Hz) 

OPEN LOOP GAIN VS 

POWER SUPPLY VOLTAGE 

CMRR VS FREQUENCY 


PSRR VS FREQUENCY 


POWER SUPPLY VOLTAGE (VOLTS) 
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IMPROVED PM747/SSS747 


OP 04 


DUAL MATCHED HIGH PERFORMANCE 
OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 


The OP-04 Series of Dual Matched High Performance General 
Purpose Operational Amplifiers provides significant improve- 
ments over industry-standard 747 types while maintaining 
pin-for-pin compatibility, ease of application, and low cost. 
Key specifications, such as V os , l os , Ig, CMRR, PSRR and 
A vo , are guaranteed over the full operating temperature range. 
Precision Monolithics' exclusive Silicon-Nitride "Triple 
Passivation" process eliminates "popcorn noise." A thermally- 
symmetrical input stage design provides low TCV os , TCI os 
and insensitivity to output load conditions. The OP-04 Series 
is ideal for upgrading existing designs where accuracy improve- 
ments are required and for eliminating special low drift or low 
noise selected types. For more stringent requirements, refer 
to the OP-IO Dual Matched Instrumentation Operational 
Amplifier data sheet. 


FEATURES 


Excellent D.C. input Specifications 

Matched V os and CMRR 

Fits Standard 747 Socket 

Internally Compensated 

Low Noise 

Low Drift 

Low Cost 

0°C/+70°C and -55°C/+125°C Models 
Silicon-Nitride Passivation 
Models With MIL-STD-883A Class B 
Processing Available From Stock 



SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 


(l/2 OF CIRCUIT SHOWN) 



■g 


9 

I 


ml 

■ 

■ 


*01,02,03 a 04 FORM A THERMALLY 
CROSS- COUPLED TRANSISTOR QUAD 
05. 05'. 06 8 06' COMPRISE A SIM- 
ILAR THERMALLY CROSS -COUPL E L 

Quad. 


TOP VtEW 



HM-aVIUTM 4 


« NON-INVEPTINC 


TO-IOO (K-Suffix) 


ORDER: OP-04AK 
OP-04K 
OP-04EK 
OP-04CK 



14 PIN HERMETIC DIP (Y-Suffix) 


INV. INPUT (A) 
NON-INK INPUT (A) 2 
BALANCE (A) 5 
V- 4 

BALANCE (BIS — 
NON-INV. INPUT (BIS 
INV. INPUT (BIT 


14 BALANCE (A) 

— IS V4 (A) 

12 OUTPUT (A) 



ORDER: OP-04AY 
OP-04Y 
OP-04EY 
OP-04CY 


Military Temperature Range Devices 
With M I L-STD-883A Class B Processing: 

ORDER: OP04^83-AK 
OP04-883-K 
OP04-883-AY 
OP04-883-Y 
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IMPROVED PM1458/SSS1458 




OP-14 


DUAL MATCHED HIGH PERFORMANCE 
OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 


The OP-14 Series of Dual Matched High Performance General 
Purpose Operational Amplifiers provides significant improve- 
ments over industry-standard 1458/1558 types while main- 
taining pin-for-pin compatibility, ease of application, and low 
cost. Key specifications, such as V os , l os , l B , CMRR, PSRR, 
and A vo , are guaranteed over the full operating temperature 
range. Precision Monolithics' exclusive Silicon-Nitride "Triple 
Passivation" process eliminates "popcorn noise." A thermally- 
symmetrical input stage design provides low TCV os , TCI os 
and insensitivity to output load conditions. The OP-14 Series 
is ideal for upgrading existing designs where accuracy improve- 
ments are required and for eliminating special low drift or low 
noise selected types. For similar devices with nulling capability, 
refer to the OP-04 data sheet. 


FEATURES 

■I Excellent D.C. Input Specifications 
■l Matched V os and CMRR 
m Fits Standard 1458/1558 Socket 
m Internally Compensated 
■I Low Noise 
■i Low Drift 
m Low Cost 

m 0°C/+70°C and -55°C/+125°C Models 
WB Silicon-Nitride Passivation 
m Models With MIL-STD-883A Class B 
Processing Available From Stock 


SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 


(1/2 OF CIRCUIT SHOWN) 


•b ! t r 5 


n 


*01.02, 03 a 04 FORM A THERMAuL'f 
CROSS- COUPLED TRANSISTOR QUAD 
05. 05’, 06 8 06’ COMPRISE A SIM- 
ILAR THERMALLT CROSS-COUPLED 
QUAD 


TOP VIEW 



OUTPUT (A) 


OUTPUT (B) 



TO -99 (J-Suffix) 
ORDER: OP-14AJ 
OP-14J 
OP-14EJ 
OP-14CJ 


Military Temperature Range Devices 

With MIL-STD-883A Class B Processing: 

ORDER: OP14-883-AJ 
OP14-883-J 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Internal Power Dissipation (Note 1] 
Differential Input Voltage 
Input Voltage 

Output Short Circuit Duration 
Storage Temperature Range 


±22V Operating Temperature Range 

OP-04A/14A, OP-04/14 -55°C to +125°C 

500 mW OP-04E/14E. OP-04C/14C 0°C to +70°C 

±30V Note 1: Maximum package power dissipation vs. ambient 
temperature. 


Supply Voltage 
Indefinite 
- 5° to +150°C 


DUAL-IN-LINE (Y) 


Lead Temperature Range (Soldering, 60 sec) 300°C T0 


MAXIMUM AMBIENT DERATE ABOVE 
TEMPERATURE MAXIMUM AMBIENT 
FOR RATING TEMPERATURE 

100°C 10.0mW/°C 

80° C 7.1 mW/° C 


MATCHING CHARACTERISTICS 


These specifications apply for V s = ±15V, T/^ = 25°C, R s < lOOfi, unless otherwise noted. 


OP-04A 

0P-O4E 

OP-04 

OP-04C 

OP-14A 

OP-14E 

OP-14 

OP-14C 


Parameter 


Input Offset Voltage Match 


Common Mode Rejection 
Ratio Match 


Symbol | Test Conditions I Min I Typ I Max I Min I Typ I Max 


1.0 2.0 


94 106 



Typ 

Max 

0.3 

1.0 


V CM =±CMVR 94 106 


These specifications apply for V s = ±15V, -55°C < T^ < +125°C for OP-04A and OP-04, 0°C < T^ < 70°C for OP-04E and OP-04C 
R s < 100ft, unless otherwise noted. 


Input Offset Voltage Match 

> 

< 

o 

Common Mode Rejection 

Ratio Match 

ACMRR 


ACMRR V C m =± CMVR 90 100 


MATCHING PARAMETER DEFINITIONS 


COMMON MODE REJECTION RATIO MATCH (ACMRR) 

The difference between the common-mode rejection ratios (ex- 
pressed in volt/volt) of side A and side B. 

ACMRR in dB = 20 log^Q (ACMRR in volt/volt). 




INPUT OFFSET VOLTAGE MATCH (AV os >. The difference 
between the offset voltages of side A and side B; (Vq — Vggg). 


OFFSET NULLING CIRCUITS 




OP-04/OP-14 DEFINITIONS 


INPUT OFFSET VOLTAGE (V os ) 

The voltage which must be applied between the input terminals to 
obtain zero output voltage with no load. 
iNPUT OFFSET CURRENT (i os ) 

The difference between the currents into the two input terminals 
when the output is at zero volts with no load, 

INPUT BIAS CURRENT (l B > 

The average of the currents into the two input terminals when the 
output is at zero volts with no load. 

INPUT VOLTAGE RANGE (CMVR) 

The range of common-mode voltage on the input terminals for 
which the common-mode rejection specifications apply. 
COMMON-MODE REJECTION RATIO (CMRR) 

The ratio of the input voltage range to the peak-to-peak change in 
input offset voltage over this range, 

POWER SUPPLY REJECTION RATIO (PSRR) 

The inverse ratio of the change in input offset voltage to the change 
in power supply voltage producing it. 

MAXIMUM OUTPUT VOLTAGE SWING (V om ) 

The peak output voltage that can be obtained without clipping. 
LARGE SIGNAL VOLTAGE GAIN (A vo ) 

The ratio of the change in output voltage (over a specified range) to 
the change in input voltage producing it. 
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ELECTRICAL CHARACTERISTICS (Each Amplifier) 


These specifications for V s = ±15V, T^ = 25°C, unless otherwise noted. 


Symbol Test Conditions I Min Typ Max 


v nc 


Parameter 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance-Differential Mode 


OP-04A 

OP-04 

OP-14A 

OP- 14 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Output Voltage Swing 


Large Signal Voltage Gain 


Power Consumption 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Channel Separation 


Input Noise Current Density 


Slew Rate (Note 1 ) 


Large Signal Bandwidth (Note 1) 


Min Typ May I Units 


mV 


nA 



< 

U| 

z 



The following specifications apply for V s -= ±15V, 


Input Offset Voltage 

V os 

Average Input Offset Voltage 

TCV-. 

Drift (Note 1 ) 

os 

Input Offset Current 

*05 

Average Input Offset Current Drift (Note 1) 

TC 'os 

Input Bias Current 

'b 



Input Voltage Range 

CM VR 



±13.0 

- 

±12.0 

±13.0 

Common Mode Rejection Ratio 

CMRR 

v cm =±cmvr 

R $ < 50kf2 

84 

110 

■ 

84 

100 

Power Supply Rejection Ratio 

PSRR 

V s = ±5 to ±20V 
R $ < 50kn 

84 

110 

■ 

84 

100 

Large Signal Voltage Gain 

^vo 

R L > 2kS7 

V Q = ±10V 

50 

100 

■ 

25 

60 

Maximum Output Voltage Swing 

V om 

R L > 2ktt 

BH 

BBS 

- 

±12.0 

±13.0 


Note 1 : Parameter is not 100% tested. 90% of all units meet these specifications. 
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Precision Monolithics 


! OP-04E 

OP-04C 

I OP-14E 

OP-14C 


tLfcU I Hi UAL ufiMMMt i tHis> i ius ttach Amplifier) 


These specifications for V s = ±15V, = 25’C, unless otherwise noted. 


Symbol I Test Conditions I Min Typ Max 


Parameter 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance-Differential Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Output Voltage Swing 


Large Signal Voltage Gain 


Power Consumption 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Channel Separation 


Input Noise Current Density 


Slew Rate (Note 1 ) 


Large Signal Bandwidth (Note 1) 


Closed Loop Bandwidth (Note 1) 


Risetime (Note 1 ) 


Overshoot (Note 1) 


The following specifications apply for V s = ±1 5V, 0°C < T^ < +70°C, unless otherwise noted. 


Min | Typ I Max 



I V 10Hz 

I f 0 = 100 Hz 
! f = 1000Hz 


BMW 



0.5 I 0.7 


4.0 j 8.0 


! 

0 8 ! 13 


200 

300 

5 

10 


Input Offset Voltage 

■ 

V os 

Average Input Offset Voltage 

Drift (Note 1) 

t r\/ 

• ' os 

Input Offset Current 

'os 

Average Input Offset Current Drift (Note 1) 

TCI os 

Input Bias Current 

'b 

Input Voltage Range 

CM VR 

Common Mode Rejection Ratio 

CMRR 

Power Supply Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

^ VO 

Maximum Output Voltage Swing 

V om 


R s < 50kf2 


R < 5kH 


0.4 j 1.5 


2.0 



Vp M = iCMVH 


V s = ±5 to ±20V 
R c < 50kft 



Note 1 : Parameter is not 100% tested. 90% of all units meet these specifications. 


84 

1 ■ 

110 

84 

110 

50 

200 

±12.0 

±13.0 
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IMPROVED PM725/SSS725 



INSTRUMENTATION OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 

The OP-05 Series of monolithic Instrumentation Opera- 
tional Amplifiers combines superlative performance in low 
signal level applications with the flexibility and ease of 
application of a fully protected, internally compensated op 
amp. OP-05 characteristics include low offset voltage and 
bias current and high gain, input impedance, CMRR and 
PSRR. 

The OP-05 is a direct replacement in 725, 108A and unnul- 
led 741 sockets allowing instant system performance 
improvement without redesign. 

The OP-05 is an excellent choice for a wide variety of 
applications including strain gauge and thermocouple 
bridges, high gain active filters, buffers, integrators, and 
sample and hold amplifiers. For dual matched versions, 
refer to the OP- 10 data sheet. 


SIMPLIFIED SCHEMATIC 


FEATURES 


m Low Noise 

. 0.6 pV p-p Max., 0.1 to 10Hz 

m Low Drift vs. Temp . . . 

0.5/tV/°C Max 

Wm Low Drift vs. Time . . . 


■> Low Bias Current 


• Low V os 

0.15mV Max 

m High CMRR 

114dB Min 

■1 High PSRR 

lOOdB Min 

High Gain 

300,000 Min 

• High Rj n Diff 

30MS2 Min 

m High R jn CM 


■> High Slew Rate 


■1 Internally Compensated 

Stable to 500pF Load 

m Easy to Use 


V Easy Offset Nulling . . . 


| WB Fits 725, 108A and 741 Sockets | 



PIN CONNECTIONS AND ORDERING INFORMATION 


Vos TRIM 1 
INV. INPUT 2 
NON INV. INPUT 3 
V- « 



8 VOS TRIM 

7 v » VMTR1M3 

6 OUTPUT l«V. INPUT 4- 

5 NON-INV. INPUT 5 

V- 6 



14 

13 

12 Vm TRW 
II V* 

10 OUTPUT 
9 



Military Temperature 
Range ' Devices 
With MIL-STD-883A 
Class B Processing: 

ORDER: OP05-883-AJ 
OP05-883-AY 
OP05-883-J 
OP05-883-Y 


EPOXY B MINI-DIP (P-Suffix) 
ORDER: OP-05CP 


14 PIN DIP (Y-Suffix) 

ORDER: OP-05AY OP-05EY 

OP-05Y OP-05CY 


TO-99 (J-Suffix) 
ORDER: OP-05 AJ 
OP-05J 


OP-05EJ 

OP-05CJ 
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Precision Monoiithics 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

±22 V Storage Temperature Range 

-65° C to +150°C 

Internal Power Dissipation (Note 1) 

500mW Operating Temperature Range 

Differential Input Voltage 

±30V OP-05 A, OP-05 

-55°C to +125°C 

Input Voltage (Note 2) 

±22 V OP-05E, OP-05C 

0°C to +70° C 

Output Short Circuit Duration 

Indefinite Lead Temperature Range (Soldering, 60 sec) 300°C 

NOTES: 



Note 1 : Maximum package power dissipation vs. ambient temperature. 



Maximum Ambient 

Derate Above Maximum 

Package Type 

Temperature for Rating 

Ambient Temperature 

TO-99 (J) 

80° C 

7.1mW/°C 

Dual-in-Line (Y) 

100°C 

10.0mW/°C 

Flat Pack (L) 

62°C 

5.7mW/°C 

Note 2: For supply voltages less than ±22V, the absolute maximum input voltage is equal to the supply voltage. 


OFFSET VOLTAGE TEST CIRCUIT 


LOW FREQUENCY NOISE TEST CIRCUIT 



J7 3.3k a OUTPUT 


I VW 1 %IOH l FILTER 

2.5M n 

INPUT REFERRED NOISE • • 200.V/C- 


OFFSET NULLING CIRCUIT 


BURN-IN CIRCUIT 



+ I8VO 

isIT 



0P-05 

+ 


APPLICATIONS INFORMATION 


OP-05 Series devices may be fitted directly to 725 and 108/108A 
Series sockets with or without removal of external compensation 
components. Additionally, OP-05 may be fitted to unnulled 741 
Series sockets; however, if conventional 741 nulling circuitry is in 
use, it should be modified or removed to enable proper OP-05 
operation. The OP-05 provides stable operation with load capaci- 
tances up to 500pF and ±10V swings; larger capacitances should be 
decoupled with a 5012 decoupling resistor. The designer is 


cautioned that stray thermoelectric voltages generated by dissimilar 
metals at the contacts to the input terminals can prevent realization 
of the drift performance indicated. Best operation will be 
obtained when both input contacts are maintained at the same 
temperature, preferably close to the temperature of the device's 
package. 
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ELECTRICAL CHARACTERISTICS 


These specifications apply for V $ = ±15V, T^ = 25°C, unless otherwise noted. 


Parameter 


Input Offset Voltage 


Symbol 




Long Term Input Offset Voltage Stability V„/Time 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Input Noise Current Density 


Input Resistance - Differential Mode 


Input Resistance - Common Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 


Slewing Rate 


Closed Loop Bandwidth 


Open Loop Output Resistance 


Power Consumption 


Offset Adjustment Range 


The following specifications apply for V s = 


Input Offset Voltage 


Average Input Offset Voltage Drift 

Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Average Input Bias Current Drift 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 



±15V, -55°C <T^ ^ +125°C, unless otherwise noted. 





NOTE 1 : Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5 /JV — 
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification. 



























































































































































































































Precision Monolithics 


ELECTRICAL CHAKAUI fcKiS I iuS 


OP-05E 


OP-05C 


These specifications apply for V s = ±15V, T^ = 25°C, unless otherwise noted. 


oc 

< 

u 

z 


Parameter 


Input Offset Voltage 


Symbol 


Test Conditions 


Long Term Input Offset Voltage Stability I V„,/Time 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Input Noise Current Density 


Input Resistance — Differential Mode 


Input Resistance — Common Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 




I111H 


Power Consumption 


Offset Adjustment Range 



The following specifications apply for V s = ±15V, 0‘ D c < t a < +70°C / unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage Drift 
Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Average Input Bias Current Drift 


Input Voltage -Range 


Comi'iOn Mode Rejec 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 



NOTE 1 : Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5 pV — 
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 3: Devices are tested in oil bath environment at 75°C. Adjustments are made for heat sink capabilities of oil. 
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ULTRA-LOW OFFSET VOLTAGE OP AMP 


GENERAL DESCRIPTION 

The OP-07 Series represents a breakthrough in mono- 
lithic operational amplifier performance— Vos of 10/iV, 
TC Vos of 0.2juV/°C and long term stability of 0.2/iV /month 
are achieved by a low noise, chopper-less bipolar input 
transistor amplifier circuit. Complete elimination of external 
components for offset nulling, frequency compensation 
and device protection permits extreme miniaturization and 
optimization of system Mean-Time-Between-Failure Rates 
in high performance aerospace/defense and industrial appli- 
cations. Excellent device interchangeability provides reduced 
system assembly time and eliminates field recalibrations. 

True differential inputs with wide input voltage range and 
outstanding common mode rejection provide maximum 
flexibility and performance in high noise environments 
and non-inverting applications. Low bias currents and 
extremely high input impedances are maintained over the 
entire temperature range. 

Low cost, high volume production of OP-07 is achie- 
ved by electronic adjustment of an on-chip offset trim- 
ming network during initial factory testing. The OP-07 
provides unparalleled performance for low noise, 
high accuracy amplification of very low level signals in 
transducer applications. Other applications include use in 
stable integrators, precision summing amplifiers for analog 
computation and test equipment and in ultra-precise voltage 
threshold detectors and comparators. The OP -07 is 
recommended as a replacement for modular and monolithic 
chopper-stabilized amplifiers where reductions in cost, noise, 
size and power consumption are required. Devices are avail- 
able in chip form for use in hybrid circuitry. The 
OP-07 is a direct replacement for 725, 108A/308A, and 
OP-05 amplifiers; 741- types may be directly replacea 
by removing the 741 's nulling potentiometer. 


FEATURES 

Wt Ultra-Low Vos 10 juV 

■I Ultra-Low Vos Drift 0.2 juV/°C 

m Ultra-Stable vs Time 0.2 juV/Month 

• Ultra- Low Noise 0.35 juVp-p 

• No External Components Required 
■> Replaces Chopper amps at Lower Cost 
■i Single Chip Monolithic Construction 

• High Common Mode Input Range ±14.0V 

■I Wide Supply Voltage Range ±3Vto±18V 

m Fits 725, 108A/308A, 741.AD510 Sockets 



PIN CONNECTIONS AND ORDERING INFORMATION 


TOP VIEW 





Military Temperature 
Range Devices with 
MIL-STD-883A 
Class B Processing 

ORDER: OP07-883-AJ 
OP07-883-AY 
OP07-883-J 
OP07-883-Y 


EPOXY B MINI-DIP (P-Suffix) 
ORDER: OP-07CP 


14 PIN DIP (Y-Suffix) 
ORDER: OP-07 AY OP-07CY 
OP-07Y 
OP-07 EY 


TO-99 (J-Suffix) 

ORDER: OP-07AJ OP-07CJ 
OP-07J OP-07DJ 
OP-07EJ 
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Precision Monolithics 


ELECTRICAL CHARACTERISTICS 


These specifications apply for V s = ± 15V, T^ = 25°C, unless otherwise noted. 


Parameter 


Input Offset Voltage 


Symbol 


v„. 


Test Conditions 




Long Term Input Offset Voltage Stability I V^/Time 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Input Noise Current Density 


Input Resistance - Differential Mode 


Input Resistance Common Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 


Slewing Rate 


Closed Loop 8andwidth 


Open Loop Output Resistance 


Power Consumption 


Offset Adjustment Range 



0.1Hz to 10Hz 

(Note 3) 

f Q = 10Hz 

(Note 3) 

f 0 = 100Hz 

(Note 3! 

f Q = 1000Hz 

(Note 3) 

0.1Hz to 10Hz 

(Note 3). 

fo = 10Hz 

(Note 3) 

fo = 100Hz 

(Note 31 

fo = 1000Hz 

(Note 3) 





R L ^ 2kft, V Q = ±10V 
R L >500fi. V Q = ± ,5V 
V S = ±3V 


R. > 10kf2 


R L > 2kfi 



The following specifications apply for V s = ± 15V, -55°C ^T^ < +125°C, unless otherwise noted. 


Input Offset Voltage 

^OS 

Average Input Offset Voltage Drift 


Without External Trim 

TC.\J 
' ” ' OS 

With External Trim 

T cv osn 

Input Offset Current 

'os 

Average Input Offset Current Drift 

TCI OS 

Input Bias Current 

‘b 

Average Input Bias Current Drift 

tci b 

Input Voltage Range 

CMVR 



Power Supply Rejection Ratio 

PSRR 

V s = ±3V to ± 18V 

94 

106 

— 

94 

106 

Large Signal Voltage Gain 

A vo 

R l > 2k£2, V Q = ± 10V 

200 

400 

— 

150 

400 

Maximum Output Voltage Swing 

V oM 

R l > 2kJ2 

± 12.0 

±12.6 

— 

± 12.0 

±12.6 


NOTE 1 : Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application 
of power. Additionally, OP-07 A offset voltage is measured five minutes after power supply application at 25°C, -55° C and +125°C. 
NOTE 2: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5 pV — 
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 3: Parameter is not 100% tested; 90% of units meet this specification. 
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ELECTRICAL CHARACTERISTICS 

OP-07 E 

OP-07C 

OP-07 D 


V os /Time 


These specifications apply for V 


Parameter Symbol 


Input Offset Voltage V os 


Long Term V os Stability 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Voltage 
Density 


±15V, = 25 C, unless otherwise noted.. 


Test Conditions Min Typ 


(Note 1) - 30 


(Note 2) 


Input Offset Voltage 

Vos 

Average Input Offset 

Voltage Drift 

Without External Trim 

With External Trim 

TCV 0S 

TCV osn 

Input Offset Current 

los 

Average Input Offset 

Current Drift 

TCI 0S 

Input Bias Current 

•b 

Average Input Bias 

Current Drift 

tci b 

Input Voltage Range 

CMVR 

Common Mode Rejection 
Ratio 

CMRR 

Power Supply Rejection 
Ratio 

PSRR 

Large Signal Voltage Gain 

mm 

Maximum Output Voltage 
Swing 

v oM 



Input Noise Current 


Input Noise Current 
Density 


Input Resistance — 
Diff. Mode 


Input Resistance — 
Common Mode 


Input Voltage Range 


Common Mode Rejection 
Ratio 


Power Supply Rejection 
Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage V 0 |y| 
Swing 


Slewing Rate 


Closed Loop Bandwidth 


Open Loop Output 
Resistance 


Power Consumption 


Offset Adjustment Range 


The following specifications apply for V s = ±15V, 0°C < Ta < +70°C, unless otherwise noted. 


103 

123 

90 

104 

180 

450 

±12.0 

±12.6 


Vcm - ±CMVR 


3V to ±18V 


RL > 2kft, V Q = ±10V 


RL > 2ktt 


NOTE 1 : Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application 
of power. 

NOTE 2: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the 
first 30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are 
typically 2.5 /xV — refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this 
specification. 

NOTE 3: Parameter is not 100% tested; 90% of units meet this specification. 
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Precision Monolithics 


TYPICAL PERFORMANCE CURVES 


OP-07 LOW FREQUENCY NOISE 



r- 

I ^ 


1 ; ' 


-V it$e/ci 

i»"T i 



TOTAL INPUT NOISE VOLTAGE 
VS FREQUENCY 


=p 

— 

3± 

4 — 

□ 

s; 


— 1 — 

- 






Fr -Hi- 
tt' Ttt 



[ft 




l!j| 




1 1 

jj 


R 

MW 

=pFm 


=r 

!=+ 

T| 







j i 









T 



j! 



— 

IE 

i 

! 



i 


10 100 1000 
FREQUENCY (Hi) 


INPUT WIDEBAND NOISE VS 
BANDWIDTH 

1.1Hz TO FREQUENCY INDICATED) 


CMRR VS FREQUENCY 


PSRR VS FREQUENCY 


OPEN LOOP GAIN VS 
POWER SUPPLY VOLTAGE 



OPEN LOOP FREQUENCY RESPONSE 



CLOSED LOOP RESPONSE FOR 
VARIOUS GAIN CONFIGURATIONS 


MAXIMUM UNDISTORTED 
OUTPUT VS FREQUENCY 



OUTPUT VOLTAGE VS. 
LOAD RESISTANCE 


: : I 

0»-0T i I I 

. T.-+25-C „ | I i 1 I 

V*!5V if, 

^ M -±IOmV j i 



POWER CONSUMPTION 
VS POWER SUPPLY 




OUTPUT SHORT-CIRCUIT 
CURRENT VS TIME 



ni V...IPIN 3»«-IO*nV. V e - + l5V ' 
(2) V„, (PIN 3)- +IQmV, V 0 --I5V, 


1.0 

LOAD RESISTOR TO GROUND UQ> 







DUAL MATCHED INSTRUMENTATION OPERATIONAL 

AMPLIFIER 


GENERAL DESCRIPTION 

The OP- 10 Series of Dual Matched Instrumentation 
Operational Amplifiers consists of two independent 
monolithic high performance operational amplifiers in a 
single 14-pin Dual-in-Line package. For the first time, ex- 
tremely tight matching of critical parameters is provided 
between channels of a dual operational amplifier, whereas 
previous dual op amp designs have made no attempt towards 
matching. 

The excellent specifications of the individual amplifiers com- 
bined with the tight matching and temperature tracking 
between channels enables realization of extremely high per- 
formance instrumentation amplifier designs without resorting 
to laborious and expensive selection and matching of discrete 
amplifiers. The designer is assured of achieving the full per- 
formance guaranteed by the specification as the common 
package eliminates the unavoidable temperature differentials 
incurred by all designs utilizing separately housed amplifiers. 

Matching between channels is provided on all critical para- 
meters including offset voltage, tracking of offset voltage vs. 
temperature, non-inverting bias currents, and common mode 
and power supply rejection ratios. The individual amplifiers 


FEATURES 

m Extremely Tight Matching 
■t Excellent Individual Amplifier Parameters 

m Tight Offset Voltage Match 0.1 8m V Max 

■i Tight Offset Voltage Match vs. Temp. . 0.8 juV/° C Max 
W* Tight Common Mode Rejection Match . . 114 dB Min 

• Tight Power Supply Rejection Match . . . 100 dB Min 

Tight Bias Current Match 2.8 nA Max 

• Low Noise 0.6 juVp-p Max 

• Low Bias Current 3.0 nA Max 

■> High Common Mode Input Impedance . . 200GS2 Typ 

• High Channel Separation 126 dB Min 

■> Internally Compensated Easy to Use 

• Compact 14 Pin Dip Package 


feature extremely low offset voltage, offset voltage drift, low 
noise voltage, low bias current and are completely compen 
sated and protected. 
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PRECISION LOW INPUT CURRENT OP AMP 


GENERAL DESCRIPTION 

The PMI OP-08 is an improved version of the popular LM108A 
low power op amp. The OP-08 has a three times lower offset 
voltage and a two times lower offset voltage drift. The total 
worst case input offset voltage over -55°C to +125°C for the 
OP-08 is only 350/iV, while the 108A has 900pV to 1000/tV 
for these conditions. In addition the OP-08 drives a 2k£2 load. 
This is five times the output current capability of the 108A. 
This excellent performance is achieved by applying PM I's ion- 
implanted super beta process and on-chip-zener-zap trimming 
capabilities. For devices with identical specifications plus 
internal frequency compensation, see the OP-12 data sheet. 


FEATURES 


■ft Low Offset Voltage 

. . 1 BOjuV Max . 

■ft Low Offset Voltage Drift 

2.5/iV/°C Max. 

■ft Five Times PM108A Load Current . 

. . . . 5 mAMin. 

Plus the Outstanding PM108A Features 

■ft Low Offset Current 

. . 200 pA Max. 

■ft Low Bias Current 

. . 2.0 nA Max. 

■1 Low Power Consumption .... 18 mW max. @ ±15V 1 

■ft High Common Mode Input Range . . 

. . ±13.5V Min. 

■ft MIL-STD-883A Class B Processing Available 

• Silicon-Nitride Passivation 



SIMPLIFIED SCHEMATIC 



COMPENSATION CIRCUITS 


ALTERNATE 



(improves rejection of power supply 
noise by a factor of ten) 

STANDARD 



* - R, + Rj 
C„ - 30pF 


PIN CONNECTIONS AND ORDERING INFORMATION 


TOP VIEW 


INVERTING 
INPUT Zi 


NON-INVERTING 

INPUT 

V- (CAGE) 4 


TO-99 (J-Suffix) 


ORDER. OP-08 AJ 
OP-08BJ 
OP-08CJ 
OP-08 EJ 
OP-08 FJ 
OP-08GJ 

Military Temperature 
Range Devices 
With MIL- STD-883 A 
Class B Processing 

ORDER: OP08-883-AJ 
OP08-883-BJ 
OP08-883-CJ 
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PRECISION LOW INPUT CURRENT OP AMP 

INTERNALLY COMPENSATED 


GENERAL DESCRIPTION 

The PM I OP-12 is an improved version of the popular LM108A 
low power op amp. The OP-12 is internally compensated and 
its chip dimensions are only 42 x 58 mils. Additionally, the 
OP-12 has a three times lower offset voltage and a two times 
lower offset voltage drift. The total worst case input offset 
voltage over -55°C to +125°C for the OP-12 is only 350 /uV 
while the 108A has 900juV to lOOOjLtV for these conditions. 
In addition the OP-12 drives a 2k£2 load. This is five times the 
output current capability of the 108A. This excellent per- 
formance is achieved by applying PMI's ion-implanted super 
beta process and on-chip zener-zap trimming capabilities. The 
internal compensation makes this op amp ideal for hybrid 
assembly applications 


FEATURES 


■ft Low Offset Voltage 

. 1 50/i V Max . 

■ft Low Offset Voltage Drift 

2.5mV/°C Max. 

■ft Five Times PM108A Load Current , 

■ft Internal Frequency Compensation 

. . . . 5 mAMin. 

Plus the Outstanding PM108A Features 

■ft Low Offset Current 

. 200 pA Max . 

■ft Low Bias Current 

. 2.0 n A Max. 

• Low Power Consumption .... 18 mW max. @ ±15V 1 

• High Common Mode Input Range . . 

. ±13.5VMin. 

• Ml L-STD-883A Class B Processing Available 1 

■ Sil.icon-Nitride Passivation 



SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 


TOP VIEW 


OP-12SCHEMATIC DIAGRAM 





TO-99 (J-Suffix) 


ORDER: OP-12AJ 
OP-12BJ 
OP-12CJ 
OP-12EJ 
OP-12FJ 
OP-12GJ 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 

ORDER: OP12-883-AJ 
OP12-883-BJ 
OP12-883-CJ 
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ABSGL5J i c mMAimum nM i imvao 


Supply Voltage 

OP-08A/12A, 0P-Q8B/1 2B, 0P-Q8C/1 2C ±20V 

OP-08E/1 2E, OP-08F/1 2F, OP -08G/1 2G ±18V 

Internal Power Dissipation (Note 1) 500mW 

Differential Input Current (Note 2) ±10mA 

Input Voltage (Note 3) ±15V 

Output Short Circuit Duration Indefinite 


Operating Temperature Range 

OP-08A/12A, OP-08B/12B, OP-08C/12C -55°C to +125°C 
OP-08E/12E, OP-08F/12F, OP-08G/12G 0°C to +70° C 

Storage Temperature Range -65°C to+150°C 

Lead Temperature Range 

(Soldering, 60 sec) 300°C 


NOTE 1: Maximum package power dissipation vs. ambient 
temperature: 

Maximum Derate Above 

Ambient Maximum 

Temperature Ambient 

Package Type for Rating Temperature 


Package Type 
TO-99 (J) 


7.1 mW/° C 


NOTE 2: The inputs are shunted with back-to-back diodes for 
overvoltage protection. Therefore, excessive current will flow 
if a differential input voltage in excess of IV is applied between 
the inputs unless some limiting resistance is provided. 


NOTE 3: For supply voltages less than ±15V, the absolute 
maximum input voltage is equal to the supply voltage. 


OFFSET VOLTAGE TEST CIRCUIT 


200KA 


Ul 




i 

» 3 




- I8VO 


LOW FREQUENCY NOISE TEST CIRCUIT 
(0.1 TO 10 Hz) 


IV 02 *6A») 2 - (V 01 /6A») ? - 2I4WTJIR,) 
2R t 2 



R s 

IMA 

R* 





NOTES; 1. SI CLOSED MEASURES e„ (V 01 1. 

2. SI OPEN MEASURES «„ AND 1 n <V 02 ). 1„ IS COMPUTED FROM THE 
TWO MEASUREMENTS 

3. SEE NOISE PHOTO OF e„ IN TYPICAL PERFORMANCE CURVES. 
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ELECTRICAL CHARACTERISTICS 


These specifications apply for V s = ± 15V, = 25°C, unless otherwise noted. 


Test Conditions 


OP-08A 

OP-08B 

OP-08C 

0P-12A 

OP-12B 

0P-12C 


Parameter 

Symbol 

Input Offset Voltage 

Vos 

Input Offset Current 

*os 

Input Bias Current 

'b 

Input Noise Voltage 

e np-p 

Input Noise Voltage Density 

e n 

Input Noise Current 

'np-p 

Input Noise Current Density 

‘n 

Input Resistance — 

Differential Mode 

Rin 

Input Voltage Range 

CMVR 

Common Mode Rejection Ratio 


Power Supply Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

Avo 

Maximum Output 

Voltage Swing 

v oM 

Slewing Rate 

SR 

Closed Loop Bandwidth 

BW 

Open Loop Output Resistance 

Ro 

Power Consumption 

Pd 

The following specifications apply for V s 

Input Offset Voltage 

Vos 

Average Input Offset 

Voltage Drift 

TCV os 

Input Offset Current 

*os 

Average Input Offset 

Current Drift 

TCI os 

Input Bias Current 

m 

Input Voltage Range 

CMVR 

Common Mode Rejection Ratio 

CMRR 

Power Supply Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

^vo 

Maximum Output 

Voltage Swing 

v oM 

Power Consumption 

Pd 


Typ Max 


0.18 0.30 


Min Typ 


0.25 


Max Units 


1.0 mV 




0.12 0.35 


0.50 2.5 


0.12 0.40 


0.50 2.5 


1 .2 3.0 


±13.5 ±14.0 


100 110 


100 110 


R L > 5KJ2, V D = ±10V 40 120 


R|_ > 10Kn 
R|_ > 5Kn 



0.28 0.60 


1 .0 3.5 


0.12 0.40 


2.5 


1.5 10 mV/°C 


0.18 1.0 nA 


1.0 5.0 pA/°C 


1.2 


±13.5 ±14.0 


100 110 


100 110 


±13.5 ±14.0 


80 106 


80 106 


15 80 


1.8 10 nA 





15 24 mW 
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1 Cl cr'Tnir*Ai /"»lj A rj a nTPj; SCTTJ 

QP-0SE 

OP-08F 

OP08G 

i uucu i niu«L onHHHb i cmo I IOd 

0P-12E 

0P-12F 

OP-12G 


These specifications apply for V s = ±15V, T^ = 25°C, unless otherwise noted. 


Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Input Noise Current Density 


Input Resistance — 
Differential Mode 


Input Voltage Range 


Common Mode Rejection 
Ratio 


Power Supply Rejection 
Ratio 


Large Signal Voltage Gain 


Maximum Output 
Voltage Swing 


Slewing Rate 


Closed Loop Bandwidth 


Open Loop Output 
Resistance 


Power Consumption 



0.07 0.15 


0.05 0,20 


0.18 0.30 


0.07 0.40 


0.25 1.0 mV 


0.08 0.50 nA 


1 .0 5.0 nA 


e n p-p | 0.1 Hz to 10Hz 


f Q = 10Hz 

e n f Q = 100Hz 
f Q = 1000Hz 


'np-p 0.1 Hz to 10Hz 


f Q = 10Hz 
f Q = 100Hz 
f Q = 1000Hz 


CMVR 


CMRR Vcm =± CMVR 


PSRR V s = ±5V to ±15V 


Awri 



R L »10K«,V o = ±10V 80 

R L >2«n, V o = ±10V 50 


R L > 10KJ2 
R(_ > 2KI2 


RL > 2Kft 


a VCL = +1 -° 


V o = 0,l o = 0 


V s = ±15V 
Vo = ±5V 


uV p-p 


nV/s/Hz 


pA p-p 


pA/x/Hz 



The following specifications apply for V s = ±15V, 0“C < T/\ O70“C, unless otherwise noted. 


Input Offset Voltage 

Vqs 

Average Input Offset 

Voltage Drift 

j TCV os 

Input Offset Current 

'os 

Average Input Offset 

Current Drift 

TCI os 

Input Bias Current 

<B 

Input Voltage Range 

CMVR 

Common Mode 

Rejection Ratio 

CMRR 

Power Supply 

Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

A vo 

Maximum Output 

Voltage Swing 

v oM 

Power Consumption 

PD 



0.10 I 0.26 

l 


0.50 2.5 


0.08 0.30 


0.50 2.5 


1 .0 | 2.6 


±13.5 | ±14.0 


100 116 


100 116 


0.23 I 0 45 
I 


1.0 3.5 


0.11 0.60 


1 .0 5.0 


1 .2 5.2 


14.0 


R L >2K$2,V 0 = ±10V 25 100 

R L > 10KJ2, V o = ±10V 60 200 


R l > 10Kn 
R l > 2Kft 


100 116 


100 116 


15 100 

60 200 


1.5 

10 

MV/°C 

0.12 

0.70 

nA 

1.0 

5.0 

pA/°C 

1.4 

6.5 

nA 


80 112 


80 112 



. 80 
25 150 


13.0 ±14.0 

10.0 ± 12.0 



15 24 mVV 
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TYPICAL PERFORMANCE CURVES 



R s = 0, BW = 0.1Hz to 10Hz 

5 mV/div AT OUTPUT 

0.5 juV/div REFERRED TO INPUT 


OPEN LOOP GAIN (A vo ) AND PHASE 
VS. FREQUENCY 



FREQUENCY (Hz) 


QUIESCENT CURRENT (ISY) VS. 
SUPPLY VOLTAGE WITH 
TEMPERATURE AS A PARAMETER 




OPEN LOOP GAIN (Avo) VS. SUPPLY 
VOLTAGE (Vcc) WITH 
TEMPERATURE AS A PARAMETER 


INPUT BIAS CURRENT 
AND INPUT OFFSET CURRENT 
VS. TEMPERATURE 



TEMPERATURE. °C 


QUIESCENT CURRENT (ISY) VS. 
TEMPERATURE WITH SUPPLY 
VOLTAGE AS A PARAMETER 


POWER SUPPLY REJECTION RATIO (PSRR) 
VS. FREQUENCY 




TEMPERATURE CC) 


100 IK 10K 100K 

FREQUENCY (Hz) 
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QUAD MATCHED 741-TYPE OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 

The OP-09 provides four matched 741 -type operational 
amplifiers in a single 14-pin DIP package. The OP-09 is pin 
compatible with the RM4136 and RC4136 amplifiers. The 
amplifiers are matched for common mode rejection ratio and 
offset voltage. These parameters are very important in the 
design of instrumentation amplifiers. In addition the amplifier 
is designed to have equal positive-going and negative-going 
slew rates. This is a very important consideration for good 
audio system performance. 


Each of the four amplifiers has the proven OP-02 advantages 
of low noise, low drift and excellent long term stability. Preci- 
sion Monolithics' exclusive Silicon-Nitride "Triple Passivation" 
process eliminates "popcorn noise" and provides maximum 
reliability and long term stability of parameters for lowest 
overall system operating cost. 


FEATURES 

m Guaranteed V QS 500 /i V MAX. 

• Guaranteed Matched CMRR 94dBMiN. 

■i Guaranteed Matched V os 750 /iV MAX. 

• RM4136/RC4136 Direct Replacements 

• Low Noise 
Silicon-Nitride Passivation 

• Internal Frequency Compensation 

• Low Crossover Distortion 
Continuous Short Circuit Protection 

• Low Input Bias Current 


The OP-09 is ideal for use in designs requiring minimum space 
and cost while maintaining OP-02-type performance. OP-09's 
with processing per the requirements of MIL-STD-883A are 
available. For dual-741-type versions, see the OP-04 and OP-14 
data sheets. 


EQUIVALENT SCHEMATIC 


PIN CONNECTIONS 


(1/4 CIRCUIT SHOWN) 



-INPUT (A) I O- 
+ INPUT (A) 2 
OUTPUT (A) 3 Q 
OUTPUT (B) 4 O 
+ INPUT (B) 5 
-INPUT (B) 6 O 

V - 7 OH 



O 14 -INPUT (D) 
13 + INPUT (0) 
O 12 OUTPUT (D) 
(-0 I I V+ 

O 10 OUTPUT (C) 
9 * INPUT (C) 
O 8 -INPUT (C) 


(-) IN o— i 


TOP VIEW 


ORDERING INFORMATION 


« OUT 


ORDER: 0P=09AY 
OP-09BY 
QP-Q9EY! 


} 


-55°C TO +125°C 


--03F' 


F 0°C TO +70°C 


Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 

ORDER: OP09-883-AY 
OP09-883-BY 
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IMPROVED LM148 


OP-11 


QUAD MATCHED 741-TYPE OPERATIONAL AMPLIFIER 


GENERAL DESCRIPTION 

The OP-11 provides four matched 741 -type operational 
amplifiers in a single 14-pin DIP package. The OP-11 is pin 
compatible with the LM148 and LM348 amplifiers. The 
amplifiers are matched for common mode rejection ratio and 
offset voltage. These parameters are very important in the 
design of instrumentation amplifiers. In addition the amplifier 
is designed to have equal positive-going and negative-going 
slew rates. This is a very important consideration for good 
audio system performance. 

Each of the four amplifiers has the proven OP-02 advantages 
of low noise, low drift and excellent long term stability. Preci- 
sion Monolithics' exclusive Silicon-Nitride 'Triple Passivation" 
process eliminates "popcorn noise” and provides maximum 
reliability and long term stability of parameters for lowest 
overall system operating cost. 


FEATURES 


m 

Guaranteed V QS 

500pt V MAX. 

m 

Guaranteed hatched C1VIRR 

.. 94 dB MIN. 

m 

Guaranteed Matched V os 

. 750 juV MAX. 

m 

LM148/LM348 Direct Replacements 



Low Noise 


m 

Silicon-Nitride Passivation 


m 

Internal Frequency Compensation 


m 

Low Crossover Distortion 


m 

Continuous Short Circuit Protection 


m 

Low Input Bias Current 



The OP-1 1 is ideal for use in designs requiring minimum space’ 
and cost while maintaining OP-02-type performance. OP-11's 
with processing per the requirements of MIL-STD-883A are 
available. For dual-741-type versions, see the OP-04 and OP-14 
data sheets. 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage ±22V 

Internal Power Dissipation (Note 1) 800 mW 

Differential Input Voltage ±30V 

Input Voltage Supply Voltage 

Output Short Circuit Duration Continuous 

(One Amplifier Only) 
Storage Temperature Range -65° to +150°C 

Lead Temperature Range (Soldering, 60 sec) 300°C 


±22V Operating Temperature Range 
800 mW OP-09A, OP-09B, OP-1 1 A, OP-1 1 B -55°C to +125°C 

± 30 v OP-09E, OP-09F, OP-1 1 E, OP -1 1 F 0°C to +70° C 

Voltage Note ^ ’ Maximum package power dissipation vs. ambient 
temperature. 

ntinuous 

er Only) MAXIMUM AMBIENT DERATE ABOVE 

n o p TEMPERATURE MAXIMUM AMBIENT 

1bU L FOR RATING TEMPERATURE 

300° C 14 Pin DIP (Y) 80°C 10mW/°C 


MATCHING CHARACTERISTICS 


These specifications apply for V s = + 15V, T^ = 25°C, R s < 100J2, unless otherwise noted. 


OP-09B OP-09F 
OP-1 IB OP-1 IF 


Parameter 

Symbol 

Input Offset Voltage Match 

o 

> 

< 

Common Mode Rejection 
Ratio Match 

ACMRR 

These specifications apply for V s = ±15V, -55 
R s < 100ft unless otherwise noted. 

Input Offset Voltage Match 

av os 

Common Mode Rejection 
Ratio Match 

ACMRR 


Max Units 



2.5 mV 


3.2 I 20 


94 110 


MATCHING PARAMETER DEFINITIONS 


COMMON MODE REJECTION RATIO MATCH (ACMRR). 

The difference between the common-mode rejection ratios 
(expressed in volt/volt) of side A and side B. ACMRR in 
dB = -20 log-jQ (ACMRR in volt/volt). Match exists between 
any two amplifiers. 


INPUT OFFSET VOLTAGE MATCH (AV os ). The differ- 
ence between the offset voltages of side A and side B; 
(Vqsa ~ v OSB>- Using amplifier A as reference then AVos 
= Vqsn - VqSA. 


OP-09/OP-1 1 DEFINITIONS 


INPUT OFFSET VOLTAGE (V os ) 

The voltage which must be applied between the input terminals to 
obtain zero output voltage with no load. 

INPUT OFFSET CURRENT (! os > 

The difference between the currents into the two input terminals 
when the output is at zero volts with no load. 

INPUT BIAS CURRENT (l B ) 

The average of the currents into the two input terminals when the 
output is at zero volts with no load. 

INPUT VOLTAGE RANGE (CMVR) 

The range of common-mode voltage on the input terminals for 
which the common-mode rejection specifications apply. 
COMMON-MODE REJECTION RATIO ICMRR) 

The ratio of the input voltage range to the peak-to-peak change in 
input offset voltage over this range. 

POWER SUPPLY REJECTION RATIO (PSRR) 

The inverse ratio of the change in input offset voltage to the change 
in power supply voltage producing it. 

MAXIMUM OUTPUT VOLTAGE SWING (V om ) 

The peak output voltage that can be obtained without clipping. 
LARGE SIGNAL VOLTAGE GAIN <A vo ) 

The ratio of the change in output voltage (over a specified range) to 
the change in input voltage producing it. 


AVERAGE OFFSET VOLTAGE DRIFT (TCV os ) 

The ratio of the change in the offset voltage to the change in tem- 
perature producing it. 

AVERAGE OFFSET CURRENT DR i FT (TCi os ) 

The ratio of the change in the offset current to the change in 
temperature producing it. 

POWER DISSIPATION <P d ) 

The total power dissipated in the amplifier with the output at zero 
volts and no load. 

UNITY GAIN CLOSED LOOP BANDWIDTH <BW) 

The frequency at which the magnitude of the small signal voltage 
gain of the amplifier, operated closed-loop as a unity-gain follower, 
is 3dB beiow unity. 

INPUT NOISE VOLTAGE (e np . p ) 

The peak to peak noise voltage in a specified frequency band. 

INPUT NOISE VOLTAGE DENSITY <e n j 

The rms noise voltage in a 1 Hz band surrounding a specified value 
of frequency. 

INPUT NOISE CURRENT (i np . p ) 

The peak to peak noise current in a specified frequency band. 

INPUT NOISE CURRENT DENSITY (i n ) 

The rms noise current in a 1 Hz band surrounding a specified value 
of frequency. 
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ELECTRICAL CHARACTERISTICS (Each Amplifier) 

These specifications for V s = ±15V, T/\ = 25° C, unless otherwise noted. 


OP-09A 
OP-11 A 


OP-09B 
OP-1 IB 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Input Offset Voltage 

Vos 

R s < 10kn 

- 

0.30 

0.50 

- 

0.60 

Input Offset Current 

*os 


- 

5.5 

20 

- 

25 

Input Bias Current 

'b 


- 

180 

300 

- 

300 

Input Resistance Differential Mode 

^in 


0.20 

0.40 

- 

0.20 

0.40 

Input Voltage Range 

CMVR 


±12 

±13 

- 

±12 

±13 

Common Mode Rejection Ratio 

CMRR 

v cm = ±C MVR 

R s < lOkfi 

100 

120 

- 

100 

120 

Power Supply Rejection Ratio 

PSRR 

V s = ±5 to ±15V 
R s < 10kn 

90 

110 

- 

90 

110 

Output Voltage Swing 

VoM 

Rl > 2kn 

±11 

±13 

- 

±11 

±13 

Large Signal Voltage Gain 

mm 

Rl > 2kn 

V D = ±10V 

100 

650 

— 

100 

650 

Power Consumption (Notel ) 

Pd 

< 

o 

II 

o 

< 

- 

123 

180 

- 

123 

Input Noise Voltage 

e np-p 

0.1Hz to 10Hz 

- 

0.7 

- 

- 

0.7 

Input Noise Voltage Density 


f 0 = 10Hz 


18 


■ 

18 


■ 

f D = 100Hz 


14 

■\ /■’S'- 

I 

14 


1 1 

f 0 = 1000Hz 


12 



12 

Input Noise Current 

•np-p 

0.1 Hz to 10Hz 

- 

17 

- 

- 

17 

Channel Separation 

CS 


100 

130 

- 

100 

130 

Input Noise Current Density 

*n 

f 0 = 10Hz 

- 

1.8 

- 

- 

1.8 



f 0 = 100Hz 

- 

1.5 

-■ 

- 

1.5 



f 0 = 1000Hz 

- 

1.2 

- 

- 

1.2 

Slew Rate (Note 2 ) 

SR 


0.70 

1.0 

- 

0.70 

1.0 

Large Signal Bandwidth (Note 2) 


V Q = 20Vp-p 

11 

16 

- 

11 

16 

Closed Loop Bandwidth (Note 2) 

BW 

a VCL = +1 -0 

1.5 

2.0 

- 

1.5 

2.0 

Risetime (Note2 ) 


A v = +1 

V||\j = 50mV 

- 

80 

120 

— 

80 

Overshoot (Note 2 ) 



- 

15 

25 


15 

The following specifications apply for V s = ±15V, -55°C < Ty\ < +125°C, unless otherwise noted. 

Input Offset Voltage 

Vos 

R s < 10kfl 

- 

0.40 

1.0 

- 

1.0 

Average Input Offset Voltage 

Drift (Note2 ) 

TCV os 

R s « 10ka 

1 

m 

10 

- 

4.0 

Input Offset Current 

*os 


- 

20 

40 

- 

40 

Average Input Offset Current Drift 

TCIqs 


- 

0.10 

0.30 

- 

0.30 

Input Bias Current 

•b 


- 

200 

375 

- 

400 

Input Voltage Range 

CMVR 


±12 

±13 

- 

±12 

±13 

Common Mode Rejection Ratio 

CMRR 

Vq^j= ±cmvr 

R s > 10ka 

100 

120 

- 

100 

120 

Power Supply Rejection Ratio 

PSRR 

V s = ±5 to ±15V 

R s < 10ka 

90 

110 

- 

90 

110 

Large Signal Voltage Gain 

o 

> 

< 

Rl > 2kn 
v Q = ±iov 

50 

250 

■ 

50 

250 

Maximum Output Voltage Swing 

v oM 

Rl > 2kn 

±11 

±13 


±11 

±13 

Power Consumption (Notel ) 

Pd 

< 

o 

II 

o 

< 

- 

115 

200 

- 

115 

NOTE 1 : Total dissipation for all 4 amplifiers in package. 






NOTE 2: Parameter is not 100% tested. 90% of all units meet these specifications. 
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.ECiKiCAL CHARACTER iSTiCS (bach Amplifier) 


These specifications for V s = ±15V, = 25°C, unless otherwise noted. 


OP-09E ! 

np-noF 

OP-1 IE 1 

OP-1 IF 


Symbol 


Vqs 


I os 


'B 


R in 


CMVR 


CMRR 


Test Conditions 


Rc < lOkfi 



Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance Differential Mode 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Output Voltage Swing 


Large Signal Voltage Gain 


Power Consumption (Note 1 ) 


Input Noise Voltage 


Input Noise Voltage Density 


Input Noise Current 


Channel Separation 


Input Noise Current Density 


Slew Rate (Note 2) 


Large Signal Bandwidth (Note 2) 


Closed Loop Bandwidth (Note 2) 


Risetime (Note 2) 


Overshoot (Note 2 ) 


The following specifications apply for V s = ± 15V, 0°C < T/\ <+70°C, unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage 
Drift (Note 2) 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 


Maximum Output Voltage Swing 


Power Consumption (Note 1 i 



NOTE 1: Total dissipation for all 4 amplifiers in package. 

NOTE 2: Parameter is not 100% tested. 90% of all units meet these specifications. 
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OPEN LOOP GAIN (V/mV) OFFSET VOLTAGE (mV) 


TYPICAL PERFORMANCE CURVES 






OFFSET CURRENT VS TEMPERATURE 



TEMPERATURE (”C) 


OPEN LOOP FREQUENCY 
& PHASE RESPONSE 



FREQUENCY (Hz) 


CMRR VS FREQUENCY 
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TYPICAL PERFORMANCE CURVES 









m 


IMPROVED PM 155 A 




EEgg 


PRECISION JFET INPUT OPERATIONAL AMPLIFIER 


LOW SUPPLY CURRENT 


GENERAL DESCRIPTION 

The OP-15 provides an excellent combination of high speed 
and low input offset voltage. In addition the OP-15 offers the 
speed of the 156A op amp with 155A dissipation. To further 
enhance the excellent input parameters, the OP-15 uses bias 
current compensation to maintain low input bias current at 
elevated temperatures. 

The OP-15 was designed to provide real precision performance 
along with its high speed. For example the 500juV offset 
voltage yields less than 1/2 LSB error in a 12 bit, 5V DAC. 
Although the OP- 15 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE COST-EFFECTIVE as the number of 
error correcting "knobs” decrease. PM I achieves this per- 
formance by use of an improved BI-FET process coupled with 
on-chip zener-zap offset trimming. 

Most high speed monolithic op amps give settling time specifi- 
cations to 0.01% error band, and so does PMI. Since 0.01% of 
10V is ImV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num- 
ber of applications are in the 0.05% to 0.1% range, and PMI 
also gives specs for these error bands in its settling times. The 
fact that 500 /jV is only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 

The combination of low input offset voltage of 500 /jV MAX., 
slew rate of 17V//isec, and settling time of 900nsec— to 0.1%— 


FEATURES 

High Slew Rate 17 V/ju$ 

• Fast Settling to ±0.1% 900 nsec 

• Low Input Offset Voltage 500 juV MAX 

m -Low Input Offset Voltage Drift 2.0 juV/°C 

W* 156 Speed with 155 Dissipation 

WB Wide Bandwidth 6 MHz 

■> Minimum Slew Rate Guaranteed on All Models 
V Temperature Compensated Input Bias Currents* 

■I Guaranteed Input Bias Current @ 125 C. . 9nA MAX 
m Bias Current Specified WARMED UP Over Temp. 
m Internal Compensation 

■I Low Input Noise Current 0.01 pA\/Hz 

• High Common Mode Rejection Ratio lOOdB 

m Models With M I L-STD-883A Class B 

Processing Available From Stock 


makes the OP-15 a true precision, high speed op amp. The 
additional features of low supply current coupled with an input ’ 
bias current of 9nA at 125°C ambient (not junction) temper- 
ature makes the OP-15 useful in a wide range of applications. 

Applications include high speed amplifiers for current output 
DAC's, active filters, sample-and-hold buffers, and photocell 
amplifiers. For additional precision JFET op amps, see the 
OP-16 and OP-17 data sheets. 


SIMPLIFIED SCHEMATIC DIAGRAM 


PIN CONNECTIONS 




5 BALANCE 
4 V- (CASE) 

TO-99 (J-Suffix) 


ORDERING INFORMATION 


•NOTE R7 R8 ARE ELECTRONICALLY ADJUSTED ON CHIP FOR MINIMUM OFFSET VOLTAGE . 


ORDER: OP-15AJ' 

OP-1 5BJ -55° C TO +1 25°C 

OP-15CJ . 

OP-15EJ 

OP-15FJ 0°C TO +70°C 

OP-15GJ . 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 
ORDER: OP15-883-AJ 
ORDER OP15-883-BJ 
OP15-883-CJ 
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ABSOLUTE MAXIMUM RATINGS 




Supply Voltage 

OP-15A, 0P-15B, 0P-15E, OP-15F 

±22V 

Differential Input Voltage 

OP-1 5A, OP-1 5B,OP-15E,OP-15F 

±40V 

OP-1 5C, OP-1 5G 

±18V 

0P-15C, OP-1 5G 

±30V 

Internal Power Dissipation 

All Devices 

500mW 

Input Voltage 

OP-15A, 0P-15B, OP-15E, 0P-15F 

±20V 

(The T0-99U) package must be derated based 


OP-1 5C, OP-1 5G 

+ 16V 

on a thermal resistance of 150° C/W junction 
to ambient or 45° C/W junction to case.) 


(Unless otherwise specified the absolute 
maximum negative input voltage is equal 


Operating Temperature Range 

OP-15A, OP-15B, OP-15C -55 

OP-15E, OP-15F, OP-15G 

°C to +125°C 

0°C to +70° C 

to the negative power supply voltage.) 
Output Short Circuit Duration 

Indefinite 

Maximum Junction Temperature (Tj) 


Storage Temperature Range 

-65° C to +150°C 

All Devices 

+150°C 

Lead Temperature Range (Soldering, 60 sec) 

+300° C 


ELECTRICAL CHARACTERISTICS 

OP-15A 

0P-15B 

OP-15C 


These specifications apply for V s 

= ±15V, T A = 25°C, unless otherwise noted. 









Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Input Offset Voltage 

v os 

R s = 50fi 

- 

0.2 

0.5 

- 

0.4 

1.0 

- 

0.5 

3.0 

mV 

input Offset Current 

^os 

Tj -25°C (Note 1) 

- 

3.0 

10 

- 

3.0 

20 

- 

3.0 

50 

pA 



Device Operating 

- 

5.0 

22 

- 

5.0 

40 

- 

5.0 

100 


Input Bias Current 

'B 

Tj = 25°C (Note 1) 

- 

15 

50 

- 

15 

100 

- 

15 

200 

pA 



Device Operating 

- 

18 

110 

- 

18 

200 

- 

18 

400 


Input Resistance 

B in 


- 

10 12 

- 

- 

10 12 

- 

- 

(N 

O 

- 

n 

Large Signal Voltage Gain 

> 

< 

o 

R l 3* 2Kfi, 

100 

240 

- 

75 

220 

- 

50 

200 


V/mV 



V 0 = ±10V 









mum 


Output Voltage Swing 

v oM 

R L = 10K 

±12 

±13 

- 

±12 

±13 

- 

±12 

±13 

- 

V 



R L = 2K 

±11 

±12.7 

- 

±11 

±12.7 

- 

±11 

±12.7 

- 


Supply Current 

<SY 


- 

2.7 

4.0 

- 

2.7 

4.0 

- 

2.8 

5.0 

mA 

Slew Rate 

SR 

A VCL = +1 0 

10 

17 

- 

7.5 

16 

- 

5.0 

15 

- 

V/jUsec 

GaimBandwidth Product 

GBW 


4.0 

6.0 

- 

3.5 

5.7 

- 

3.0 

5.4 

- 

MHz 

Closed Loop Bandwidth 

CLBW 

A VCL = +1 0 

- 

14 

- 

- 

13 

- 

- 

12 

- 

MHz 

Settling Time 


tc 0.01% 

- 

2.2 

- 

- 

2.3 

- 

- 

2.4 


MS 



to 0.05% (Note 2) 

- 

1.1 

- 

- 

1.1 

- 

- 

1.2 





to 0 10% 

- 

0.9 

- 

- 

0.9 

- 

- 

1.0 

m 


Input Voltage Range 

CMVR 


±10.5 

+ 14.8 

- 

±10.5 

+14.8 

- 

±10.3 

+14.8 

■ 

V 





-11.5 



-11.5 



-11.5 

1 


Common Mode Rejection Ratio 

CMRR 

V C M = ±CMVR 

86 

100 

- 

86 

100 

- 

82 

96 

■ 

dB 

Power Supply Rejection Ratio 

PSRR 

V s = ilOV to ±20V 

86 

100 

- 

86 

100 

- 

- 

- 


dB 



V s = ±10V to ± 15V 

- 

- 

- 

- 

- 

- 

82 

100 

- 


Input Noise Voltage Density 

e n 

f 0 = 100Hz 

- 

20 

- 

- 

20 

- 

- 

20 

■BBH 

nV/v/Fiz 



f 0 = 1000Hz 

— 

15 

- 

- 

15 

- 


15 



Input Noise Current Density 

*n 

f 0 = 100Hz 


0.01 

- 

- 

0.01 

- 

- 

0.01 

- 

pA A/Hz 



f 0 = 1000Hz 


0.01 

- 

- 

0.01 

- 

- 

0.01 

- 


Input Capacitance 

C|N 



3.0 


- 

3.0 

- 

- 

3.0 

- 

pF 

J The following specifications apply for V s 

±15V, -55° C < T A < +125 

°C, unless otherwise noted. 






Input Offset Voltage 

V OS 

R s = 500 

- 

0.4 

0.9 

- 

0.7 

2.0 

- 

0.9 

4.5 

mV 

Average Input Offset Voltage 













Drift 











(Note 3) 


Without External Trim 

TCV os 


- 

2.0 

5.0 

- 

3.0 

40 

- 

4.0 

15 

juV/°C 

With External Trim 

TCV osn 

Rp = 100KO 

- 

2.0 

' - 

- 

3.0 

- 

- 

4.0 

- 


Input Offset Current (Note 1 ) 

^OS 

Tj = 125°C 

- 

0.6 

4.0 

- 

0.8 

6.0 

- 

1.0 

9.0 

nA 



T A = 125°C 

- 

0.8 

7.0 

- 

12 

11 

- 

1.5 

17 




Device Operating 











Input Bias Current (Note 1 ) 

*B 

Tj = 125°C 

- 

1.2 

5.0 

- 

•1.5 

7.5 

- 

1.8 

■El 

nA 



T A = 125°C 

- 

1 .7 

9.0 

- 

2.2 

14 

- 

2.7 

IH! 




Uevice Operating 









■ 


Input Voltage Range 

CMVR 


±10.4 

+14.6 

- 

±10.4 

+ 14.6 

- 

±10.25 

+14.6 

- 

V 





-11.3 



-11.3 



-11.3 



Common Mode Rejection Ratio 

CMRR 

V C M = iCMVR 

85 

97 

- 

85 

97 

- 

80 

93 

■ 

dB 

Power Supply Rejection Ratio 

PSRR 

V s = ± 1 0 V ,to ±20 V 

85 

97 

- 

85 

97 

- 

- 

- 

■ 

dB 



V s = ±10V to ±15V 

- 

- 

- 

- 

- 

- 

80 

93 

1 1 


Large Signal Voltage Gain 

> 

< 

o 

R L > 2K, 

35 

120 

- 

30 

110 

- 

25 

100 


V/mV 



V s = ±10V 











Maximum Output Voltage Swing 

< 

o 

2 

R L * 10KO 

±12 

±13 

- 

±12 

±13 

- 

±12 

±13 

- 

V 
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ELECTRICAL CHARACTERISTICS 

OP-15E 

OP-15F 

OP-15G 


These specifications apply for V s = ±15V, T A = 25°C, unless otherwise noted 


Parameter 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance 


Large Signal Voltage Gain 


Output Voltage Swing 


Supply Current 


Slew Rate 


Gain Bandwidth Product 


Closed Loop Bandwidth 


Settling Time 


Input Voltage Range 


Common Mode Rejection Ratio CMRR V c jyi = ±CMVR 


Symbol I Test Conditions 


V os R s = 50n 


Tj = 25° C (Note 1) 
Device Operating 


Tj = 25° C (Note 1) 
Device Operating 


R|_ > 2«n, 
V s = ±10V 


R l =10K 
R l = 2K 


*SY 


SR 


GBW 


CLBW A VC1 _ = +1.0 


to 0.01% 
to 0.05% (Note 2} 
to 0.10% 


Min Typ 


0.4 


a VCL = +1 0 



IHUHM 



10.5 +14.8 
-11.5 


PSRR V s = ±10V to ±20V 86 

V s = ±10V to ±15V 


f Q = 100Hz 
f 0 = 1000Hz 


f Q = 100Hz 
f n = 1000Hz 




Power Supply Rejection Ratio 


Input Noise Voltage Density 


Input Noise Current Density 


Input Capacitance 


The following specifications apply for V s = ±15V, 0°C < T A < +70°C, unless otherwise noted 


R s = 50fi 


Rp = 100KH 


Tj = +70° C (Note 1) 

T A = +70°C 
Device Operating 


Tj = +70° C (Note 1) 

T A = +70° C 
Device Operating 


±10.5 

+14.8 

-11.5 

86 

100 

86 

100 


Input Offset Voltage 

Vos 

Average Input Offset 

Voltage Drift 

Without External Trim 

With External Trim 

TCV os 

TCV osn 

Input Offset Current 

*os 

Input Bias Current 

>B 

Input Voltage Range 

CMVR 

Common Mode Rejection Ratio 

CMRR 

Power Supply Rejection Ratio 

PSRR 

Large Signal Voltage Gain 

Avo 

Maximum Output Voltage Swing 

5 

o 

> 




V s = ±10V to ±15V 


RL > 2K, 
V s = ±10V 


Rl > i0Kn 


NOTE 1 : Due to limited production test times the bias currents correspond to junction temperatures. The bias current vs. time (after power-on) 
curve clarifies this point. Since most amplifiers (in use) are on for more than 1 second, PMI also specifies the bias current for the 
warmed-up condition. The warmed-up bias current value is correlated to the junction temp, value via the curves of lg vs. Tj and lg 
vs. T a . PMI has a bias current compensation circuit which gives improved bias current over the standard JFET input op amps. Ig and 
l os are measured at Vqm = 0- 

NOTE 2: Settling time is defined here for a unity gain inverter connection using 2Kf2 resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier) to settle to within a specified percent of its final value from the time a 10V step 
input is applied to the inverter. See settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these specifications. 
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Precision Monolithics 


TYPICAL PERFORMANCE CURVES 

BIAS CURRENT VS. TIME 

IN FREE AIR 

INPUT BIAS CURRENT VS. 

JUNCTION TEMPERATURE 

UNITS ARE NOT WARMED-UP 

INPUT BIAS CURRENT VS. 
AMBIENT TEMPERATURE (UNITS 
ARE WARMED-UP IN FREE AIR) 



TIME AE TER Am. ED - SECONOS 

w w B w so 10 10 II to log no i» m mo w 

JUNCTION TEMPERATURE 

AMBIENT TEMPERATURE - C 

OFFSET VOLTAGE 

NULLED OFFSET 


VS TEMPERATURE 

VOLTAGE DRIFT 

INPUT BIAS CURRENT 

DRIFT OF REPRESENTATIVE UNITS 

VS POTENTIOMETER SIZE 

VS COMMON MODE VOLTAGE 





■ 

■ 

n 


1 



a 

H 

I 

■ 

■ 



l 


mm 

■1 









TYPICAL PERFORMANCE CURVES 


LARGE SIGNAL 
TRANSIENT RESPONSE 


SMALL SIGNAL 

TRANSIENT RESPONSE 


SETTLINGTIME 
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Precision Monolithic^ 






BASIC CONNECTIONS 


INPUT OFFSET VOLTAGE NULLING 


SETTLING TIME TEST CIRCUIT 



NOTE V os CAN BE TRIMMED WITH POTENTIOMETERS 

RANGING FROM 10KH TO IMP. FOR MOST UNITS 

tcvqs will bE minimum when v 0 s ,s aojusted 

WITH A 100K11 POTENTIOMETER. 


APPLICATION INFORMATION 

DYNAMIC OPERATING CONSIDERATIONS 


0 . 1 % 



As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For 
example, resistors from the output to an input should be placed with the body close to the input to minimize "pick-up" and maximize the fre- 
quency of the feedback pole by minimizing the capacitance from the input to ground. 


A feedback pole is created when the feedback around any amplifier is resistive. The parallel resistance and capacitance from the input of the 
device (usually the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is much greater than 
the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, if the feedback 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed from the output to the input of the op 
amp. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 


PACKAGE DIMENSIONS 


CHIP DIMENSIONS 



SPECIFICATION COMPARISON TABLE (OP-15 VS. LF155) 



-55° C/+1 25° C MODELS 

0°C/+70°C MODELS 

SPECIFICATION 

CONDITION 

OP 15A 

LF155A 

OP-15B 

OP-15C 

LF155 

OP-15E 

LF355A 

OP-15F 

OP-15G 

LF355 

MAX Input 

Offset Voltage 

T A =25°C 

0.5mV 

2.0mV 



5.0mV 

0.5mV 

2.0mV 

I.OmV 

3.0mV 

lOmV 

MAX Input 

Offset Voltage 

T A =FuII 

0.9mV 

2.5mV 

2.0mV 

4.5mV 

7.0mV 

. 

0.75mV 

2.3mV 

1 .5 mV 

3.8mV 

13mV 

MAX Input 

Offset Voltage 
Drift 

T A =FuII 

5pV/°C 

5pV/° C 

10pV/°C 

15*iV/°C 

NO 

SPEC 

5mV/°C 

5pV/°C 

10/iV/°C 

15mV/°C 

NO 

SPEC 

MAX Input 

Bias Current 

Tj=25°C 

50pA 

50pA 

lOOpA 

200pA 

lOOpA 

50pA 

50pA 

lOOpA 

200pA 

200pA 

MAX Input 

Bias Current 

T A =25°C 
{ j\i q ts ) 

11 Op A 

NO 

SPEC 

200pA 



400pA 

NO 

SPEC 

11 Op A 

NO 

SPEC 

200pA 

400pA 

NO 

SPEC 

MAX Input 

Bias Current 

Tj=Full 

5. On A 

25nA 

7.5nA 

10nA 

50nA 

0.4nA 

5nA 

0.6nA 

0.8nA 

8nA 

MAX Input 

Bias Current 

wmm 

■ 

9. On A 

NO 

SPEC 

14nA 

19nA 

NO 

SPEC 

0.75nA 

NO 

SPEC 

l.lnA 

1.5nA 

NO 

SPEC 

MIN Slew 

Rate 

T A =25°C 

A V =+1 

lOV/psec 

3V/jusec 

7.5V/^sec 

5.0V/psec 

NO 

SPEC 

lOV/^Ltsec 

3V/psec 

7.5V/Msec 

5.0V /Msec 

NO 

SPEC 

MAX Supply 
Current 

T A =25°C 

4.0mA 

4.0mA 

4.0mA 

5.0mA 

4.0mA 

4.0mA 

4.0mA 

4.0mA 

5.0mA 

4.0mA 


NOTE: Warmed up bias current. 
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IMPROVED PM156A 


020 


PRECISION JFET INPUT OPERATIONAL AMPLIFIER 

WIDE BANDWIDTH 


GENERAL DESCRIPTION 

The OP-16 offers a performance combination not usually 
found in the same op amp— high speed and low input offset 
voltage. Not only does the OP-16 out perform the 156A in 
speed and error band, but it is clearly superior to several more 
costly hybrid and dielectrically-isolated op amps. In addition, 
the OP-16 uses bias current compensation to maintain low 
input bias current at elevated temperatures. 

The OP-16 was designed to provide real precision performance 
along with its high speed. For example the 500 mV offset 
voltage yields less than 1/2 LSB error in a 12 bit, 5V DAC. 
Although the OP-16 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE COST-EFFECTIVE as the number of 
error correcting "knobs" decrease. PM I achieves this per- 
formance by use of an improved BI-FET process coupled with 
on-chip zener-zap offset trimming. 

Most high speed monolithic op amps give settling time specifi- 
cations to 0.01% error band, and so does PMI. Since 0.01% of 
10V is ImV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num- 
ber of applications are in the 0.05% to 0.1% range, and PMI 
also gives specs for these error bands in its settling times. The 
fact that 500 juV is only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 

The combination of low input offset voltage of 500 piV MAX., 
slew rate of 25V/jusec, and settling time of 700nsec— to 0.1%— 


FEATURES 

m High Slew Rate 25V //is 

m Fast Settling to ±0.1% 700 nsec 

m Low Input Offset Voltage 500 /iV MAX 

■I Low Input Offset Voltage Drift 2.0 /iV/°C 

• Wide Bandwidth 8 MHz 

■) Minimum Slew Rate Guaranteed on All Models 

• Temperature Compensated Input Bias Currents* 

• Guaranteed Input Bias Current @ 125°C. IlnA MAX 

• Bias Current Specified WARMED UP Over Temp. 

V Internal Compensation 

• Low Input Noise Current 0.01 pA \/Hz 

■ High Common Mode Rejection Ratio lOOdB 

• Models With MIL-STD-883A Class B 

Processing Available From Stock 


makes the OP-16 a true precision, high speed op amp. Because 
of the input bias current compensation, the maximum input 
bias current at 125°C ambient (not junction) temperature is 
only IlnA. This kind of performance makes the OP-16 useful 
in a wide range of applications. 

Applications include high speed amplifiers for current output 
DAC's, active filters, sample-and-hold buffers, and photocell 
amplifiers. For additional precision JFET op amps, see the 
OP-15 and OP-17 data sheets. 
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Precision Monolithics 


ABSOLUTE MAXIMUM RATINGS 




Supply Voltage 

OP-16A, OP-16B, 0P-16E, OP-16F 

±22V 

Differential Input Voltage 

OP-16A, 0P-16B, 0P-16E, OP-16F 

+40V 

OP-16C, 0P-16G 

±18V 

OP-16C, 0P-16G 

±30V 

Internal Power Dissipation 

All Devices 

500mW 

Input Voltage 

0P-16A, OP-16B, OP-16E, 0P-16F 

±20V 

(The TO-99(J) package must be derated based 


0P-16C, 0P-16G 

±16V 

on a thermal resistance of 150° C/W junction 
to ambient or 45° C/W junction to case.) 
Operating Temperature Range 

0P-16A, OP-16B, OP-16C -55 

OP-16E, OP-16F, OP-16G 

°C to +125°C 
0°C to +70° C 

(Unless otherwise specified the absolute 
maximum negative input voltage is equal 
to the negative power supply voltage.) 
Output Short Circuit Duration 

Indefinite- 

Maximum Junction Temperature (Tj) 


Storage Temperature Range 

-65° C to +150°C 

All Devices 

+150°C 

Lead Temperature Range (Soldering, 60 sec) 

+300° C 


ELECTRICAL CHARACTERISTICS 

0P-16A 

OP-16B 

OP-16C 



These specifications apply for V s = ±15V,T A = 25°C, unless otherwise noted. 


Parameter Symbol Test Conditions Min Typ Max Min Typ Max 


Input Offset Voltage V os |R s = 50n — 0.2 0.5) — 0.4 1.C 


Input Offset Current l os Tj = 25 C (Note 1 ) 

Device Operating 


Input Bias Current lg 


Input Resistance 


Large Signal Voltage Gain 


Output Voltage Swing 


Supply Current 


Slew Rate 


Gain Bandwidth Product 


Closed Loop Bandwidth 


Settling Time 


Input Voltage Range 


Common Mode Rejection Ratio I CMRR j Vcm= ±CMVR 


Power Supply Rejection Ratio PSRR 


Input Noise Voltage Density 


Input Noise Current Density 


Input Capacitance 


The following specifications apply for V s = ±15V, -55°C < T A < +125°C, unless otherwise noted. 


n & I no 


Input Offset Voltage 


Average Input Offset Voltage 
Drift 

Without External Trim 
With External Trim 


Input Offset Current 


TCV os 

TCV osn 


'os Tj = 125 C (Note 1) 
T a = 125°C 
Device Operating 


0.6 4.0 

1.0 8.5 


(Note 3) 

15 juV/° C 
4.0 I - 


1.0 9.0 nA 

1.7 22 I 


Input Bias Current 


Input Voltage Range 



±10.4 +14.6 
-11.3 


Common Mode Rejection Ratio I CMRR I Vrjyi = ±CMVR j 85 


Power Supply Rejection Ratio PSRR V s = ±10V to ±20V 85 97 

V s = ±10V to ±15V - 


Large Signal Voltage Gain A vo R|_ > 2K, 35 120 

V s = ±10V 


Maximum Output Voltage Swind V 0 M ^L > 10Kr2 
















































































































































































































ELECTRICAL CHARACTERISTICS 

OP-16E 

0P-16F 

OP-16G 


These specifications apply for V s = ±15V, T A = 25°C, unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Input Offset Voltage 

V 0 s 

R s = 500 

- 

0.2 



0.4 

1.0 


0.5 

3.0 

Input Offset Current 

*QS 

Tj = 25° C (Note 1) 

■ ■ 

3.0 

10 

■9 

3.0 

20 

■ 

3.0 

50 


Units 

mV 

PA 




Device Operating 

B 

5.0 

25 

Input Bias Current 

'B 

Tj = 25° C (Note 1) 

IIP 

15 

50 


5.0 

15 


50 


5.0 125 

15 200 pA 



Input Capacitance C||\j 


The following specifications apply for V s = ±15V, 0 C < T A < +70 C, unless otherwise noted. 


Input Offset Voltage 

Vos 

r s = 50 n 

— 

0.3 

0.75 

- 

0.55 

1.5 

- 

0.7 

3.8 

mV 

Average Input Offset 

Voltage Drift 

■ 


■ 

■ 


I 

■ 




(Note 3) 


Without External Trim 




B&fl 

5.0 

1 

■ 

10 

1 

4.0 

15 

MV/°C 

With External Trim 


Rp = lOOKfi 



- 

1 


- 

1 

4.0 

- 


Input Offset Current 

*os 

Tj = +70°C (Note 1) 

1 

0.04 

0.30 

■ 

0.06 

0.45 

- 

0.08 

0.65 

mm 



T A = +70° C 

Device Operating 

■ 

0.07 

0.70 

■ 

0.10 

1.1 

- 

0.15 

1.7 

m 

Input Bias Current 

'b 

Tj = +70° C (Note 1) 

- 

0.10 

0.40 

■ 


0.60 

■ 


0.80 

nA 



T A = +70° C 

Device Operating 

- 

0.15 

0.90 

■ 

E9 

1.4 

H 

m 

2.0 


Input Voltage Range 

CMVR 


±10.4 

+14.7 

-11.4 

_ 

±10.4 

+14.7 

-11.4 


±10.25 

2| m 


V 

Common Mode Rejection Ratio 

CMRR 

V CM = ±CMVR 

85 

98 

- 

85 

98 

- 

80 

94 

- 

dB 

Power Supply Rejection Ratio 

PSRR 

V s = ±1 OV to ±20V 

85 

98 

B 

85 

98 

■ 

- 

- 

- 

dB 



V S = ±10V to ±15V 

- 

- 

■ 

- 

- 

■ 

80 

94 

- 


Large Signal Voltage Gain 

> 

< 

o 

R L > 2K, 

V s = ±10V 

65 

200 

- 




35 

160 

- 

V/mV 

Maximum Output Voltage Swing 

V oM 

Rl » i0Kn 

±12 

±13 

- 




±12 

±13 

- 

V 


NOTE 1 : Due to limited production test times the bias currents correspond to junction temperatures. The bias current vs. time (afier power-on) 


curve clarifies this point. Since most amplifiers (in use) are on for more than 1 second, PMI also specifies the bias current for the 
warmed-up condition. The warmed-up bias current value is correlated to the junction temp, value via the curves of lg vs. Tj and lg 
vs. T A . PMI has a bias current compensation circuit which gives improved bias current over the standard JFET input op amps. lg and 
l os are measured at V^M = 0. 

NOTE 2: Settling time is defined here for a unity gain inverter connection using 2KJ2 resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier) to settle to within a specified percent of its final value from the time a 10V step 
input is applied to the inverter. Se$ settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these specifications. 
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LARGE SIGNAL 
TRANSIENT RESPONSE 


SMALL SIGNAL 
TRANSIENT RESPONSE 
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_1 
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SETTLING TIME 



CLOSED LOOP BANDWIDTH 
AND PHASE SHIFT 
VS FREQUENCY 


BANDWIDTH VS 
TEMPERATURE 


OPEN LOOP 

FREQUENCY RESPONSE 


M29IIIIII 

■niiiiiKsaHiiiiul 

KIIIIIIMSXISffil 

SkwihihIhi 

Eiiiwmiihiiiiii 

aiiiiikmeiiiim 

BlllllIBKAailllll 

■■■■■in— fciiiBiim 


KMIIIIII 

imSiiiiii 



UNDISTORTED OUTPUT SWING 


SLEW RATE 
VS TEMPERATURE 



COMMON MODE REJECTION 
RATIO VS FREQUENCY 







BASIC CONNECTIONS 


INPUT OFFSET VOLTAGE NULLING SETTLING TIME TEST CIRCUIT 



APPLICATION INFORMATION 

DYNAMIC OPERATING CONSIDERATIONS 


As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For 
example, resistors from the output to an input should be placed with the body close to the input to minimize "pick-up" and maximize the fre- 
quency of the feedback pole by minimizing the capacitance from the input to ground. 

A feedback pole is created when the feedback around any amplifier is resistive. The parallel resistance and capacitance from the input of the 
device (usually the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is much greater than 
the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, if the feedback 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed from the output to the input of the op 
amp. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 


PACKAGE DIMENSIONS CHIP DIMENSIONS 



SPECIFICATION COMPARISON TABLE (OP-16 VS. LF156) 

-55° C/+125°C MODELS I 0°C/+70°C MODELS 


SPECIFICATION 

CONDITION 

OP-16A 

LF156A 

OP-16B 

OP-16C 

LF156 

OP-16E 

LF356A 

OP-16F 

OP-16G 

LF356 

MAX Input 

Offset Voltage 

T A =25°C 

0.5mV 

2.0mV 

1 .OmV 

3. OmV 

5.0mV 

0.5mV 

2. OmV 

I.OmV 

3.0mV 

lOmV 

MAX Input 

Offset Voltage 

T a =FuII 

0.9mV 

2.5mV 

2.0mV 

4.5mV 

7. OmV 

0.75mV 

2.3mV 

1.5mV 

3.8mV 

13mV 

MAX Input 

Offset Voltage 
Drift 

T a =FuII 

5mV/°C 

5/iV/°C 

10 A V/°C 

15mV/°C 

NO 

SPEC 

5*iV/°C 

5mV/°C 

10mV/°C 

15juV/°C 

NO 

SPEC 

MAX Input 

Bias Current 

Tj=25°C 

50pA 

50pA 

lOOpA 

200pA 

lOOpA 

50pA 

50pA 

lOOpA 

200pA 

200pA 

MAX Input 

Bias Current 

mm 

130pA 

NO 

SPEC 

250pA 

500pA 

NO 

SPEC 

130pA 

NO 

SPEC 

250pA 

500pA 

NO 

SPEC 

MAX Input 

Bias Current 

Tj=Full 

5.0nA 

25nA 

7.5nA 

10nA 

50nA 

0.4nA 

5nA 

0.6nA 

OBnA 

8nA 

MAX Input 

Bias Current 

T A =Full 

(Note) 

1 1nA 

NO 

SPEC 

18nA 

25nA 

NO 

SPEC 

0.9nA 

NO 

SPEC 

1.4nA 

2. On A 

NO 

SPEC 

MIN Slew 

Rate 

T A =25°C 

A V =+1 

18V/psec 

10V/jusec 

12V//isec 

9V/jisec 

7.5 V /Msec 

V 

18V/^sec 

10V/Msec 

12V/jusec 

9V/psec 

NO 

SPEC 

MAX Supply 
Current 

T A =25°C 

7.0mA 

7.0mA 

7.0mA 


7.0mA 

7.0mA 

10mA 

7.0mA 

8.0mA 

10mA 
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Precision Monolithics 


IMPROVED PM157A 


PRECISION JFET INPUT OPERATIONAL AMPLIFIER 

WIDE BANDWIDTH DECOMPENSATED (AVmIN = 5) 


GENERAL DESCRIPTION 

With an unusual performance combination of 400nsec settling 
time and an input offset voltage of 500juV MAX., the OP-17 
clearly outperforms the 157 A dp amp. in addition, the OP-17 
is superior in both cost and performance to several dielectrically- 
isolated and hybrid op amps. Bias current compensation pro- 
vides low input bias current at elevated temperatures. 

The OP-17 was designed to provide real precision performance 
along with its high speed. For example the 500juV offset 
voltage yields less than 1/2 LSB error in a 12 bit, 5V DAC. 
Although the OP-17 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE COST-EFFECTIVE as the number of 
error correcting "knobs" decrease. PM I achieves this per- 
formance by use of an improved BI-FET process coupled with 
on-chip zener-zap offset trimming. 

Most high speed monolithic op amps give settling time specifi- 
cations to 0.01% error band, and so does PMI. Since 0.01% of 
10V is ImV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num- 
ber of applications are in the 0.05% to 0.1% range, and PMI 
also gives specs for these error bands in its settling times. The 
fact that 500 juV is only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 

The combination of low input offset voltage of 500 piV MAX., 
slew rate of 70V//isec, and settling time of 400nsec— to 0.1%— 
makes the OP-17 a true precision, high speed op amp. Because 


FEATURES 

m High Slew Rate 70V//US 

m Fast Settling to ±0.1% 400 nsec 

■I Low Input Offset Voltage 500 juV MAX 

M Low Input Offset Voltage Drift 2.0 f/V/° C 

m Big Gain Bandwidth Product 30 MHz 

m Minimum Slew Rate Guaranteed on All Models 
M Temperature Compensated Input Bias Currents* 

• Guaranteed Input Bias Current @ 125°C. .IlnA MAX 
■I Bias Current Specified WARMED UP Over Temp. 

■I Internal Compensation 

■I Low Input Noise Current 0.01 pA \/Hz 

WB High Common Mode Rejection. Ratio lOOdB 

• Models with Ml L-STD-883A Class B 

Processing Available From Stock 

of the input bias current compensation, the maximum input 
bias current at 125°C ambient (not junction) temperature is 
only IlnA. This kind of performance makes the OP-17 useful 
in a wide range of applications. 

Applications include high speed amplifiers for current output 
DAC's, active filters, and photocell amplifiers. For unity gain 
fast follower applications see the OP-15 and OP-16 precision 
JFET op amp data sheets. 











ABSOLUTE MAXIMUM RATINGS 




Supply Voltage 

OP-1 7 A, OP-17B, OP-17E, OP-17F 

±22V 

Differential Input Voltage 

OP-17A, OP-17B, OP-17E, OP-17F 

+40V 

OP-17C, OP-17G 

+18V 

OP-1 7C, OP-1 7G 

±30V 

Internal Power Dissipation 

Ail Devices 

500mW 

Input Voltage 

OP-17A, OP-17B, 0P-17E, OP-17F 

±20V 

(The TO-99(J) package must be derated based 

OP-1 7C, OP-1 7G 

+ 16V 

on a thermal resistance of 150°C/W junction to 

(Unless otherwise specified the absolute 


ambient or 45 C/W junction to case.) 
Operating Temperature Range 

OP-1 7 A, OP-17B, OP-17C 

-55° C to +125°C 

maximum negative input voltage is equal 
to the negative power supply voltage.) 


OP-17E, OP-17F, OP-17G 

0°C to +70° C 

Output Short Circuit Duration 

Indefinite 

Maximum Junction Temperature (Tj) 


Storage Temperature Range 

-65° C to +150° C 

All Devices 

+150°C 

Lead Temperature Range (Soldering, 60 sec) 

+300° C 


ELECTRICAL CHARACTERISTICS 

OP-1 7 A 

OP-17B 

OP-17C 


These specifications apply for V s = ±15V, T A = 25°C, unless otherwise noted. 


Typ 


Parameter 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance 


Large Signal Voltage Gain 


Output Voltage Swing 


Supply Current 


Slew Rate 


Gain Bandwidth Product 


Closed Loop Bandwidth 


Settling Time 


Input Voltage Range 


Symbol 


Vos 


Test Conditions 


R s = 50fi 


Tj = 25 C (Note 1) 
Device Operating 


Tj = 25°C (Note 1) 
Device Operating 


Rl > 2Kn, 
V, = ±10V 


R|_ = 10K 
R|_ = 2K 



CLBW |A V cl = +5 -° 


to 0.01% 
to 0.05% (Note 2) 
to 0.10% 



Common Mode Rejection Ratio CMRR Vqm = ±CMVR 


Power,Supply Rejection Ratio PSRR V s = ±10V to ±20V 

V s = ±10V to ±15V 


Input Noise Voltage Density 


Input Noise Current Density 



±10.5 

+14.8 

-11.5 

86 

100 

86 

100 




20 

15 



0.01 

0.01 

- 

3,0 


Input Capacitance 


The following specifications apply for V s = ±15V, -55°C < T A < + 125°C, unless otherwise noted. 


s = 50fi 


Input Offset Voltage 


Average Input Offset Voltage 
Drift 

Without External Trim TCV os 

With External Trim TCV osn 


Input Offset Current 



Input Bias Current 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Large Signal Voltage Gain 



Tj = 125°C (Note 1) 
T A = 125°C 
Device Operating 


Tj = 125°C (Note 1) 
T A = 125°C 
Device Operating 



V s = ±10V to ±20V 85 

V s = ±10V to ±15V - 


Maximum Output Voltage Swing I V 0 M I Rl > 10KS2 



35 

120 

±12 

±13 


SC 

< 

U1 
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ELECTRICAL CHARACTERISTICS 


0F-17E 


0P-17F 


UP-1 7(i 


These specifications apply for V s = ±15V, T A = 25°C, unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

| Typ 

wrm 

! Min 

Typ 


Min 

Typ 

Max 

Units 

Input Offset Voltage 

Vos 

R s = 50ft 

- 

mm 

0.5 


0.4 

1.0 

- 

wmm 

3.0 

mV 

Input Offset Current 

los 

Tj = 25°C (Note 1) 

- 

3.0 

10 

| 


20 

m 

Bill 

50 

PA 




- 

5.0 

25 

■ 


50 

■ 


125 


Input Bias Current 

'B 

Tj = 25° C (Note 1) 

B 

15 

50 ' 

B 

15 


B 

15 

200 

PA 



Device Operating 

Em 

20 

130 

■ 

20 


wm 

20 

500 


Input Resistance 

FI in 


~ 

10 12 

- 

- 

10 12 

- 

- 

10 12 

- 

ft 

Large Signal Voltage Gain 

B 


100 

240 


75 

220 

- 

50 

200 

■ 

V/mV # 

Output Voltage Swing 

v oM 


±12 

39 


±12 

mm 

Ej- 

±12 

BI 

BI 

V 


: 

ISBBH 

±11 


BN 

±n 

IB 


±11 

mm 

1 • 


Supply Current 

<SY 


- 

WTM 

7.0 

- 

4.6 

7.0 

- 

4.8 

8.0 

mA 

Slew Rate 

SR 

EffiKESQMi 

45 

70 

- 

35 

66 

- 

25 

62 

- 

V/jusec 

Gain Bandwidth Product 

GBW 


20 

30 

- 

15 

28 

- 

11 

26 

- 

MHz 

Closed Loop Bandwidth 

CLBW 

a VCL = +5 -° 

- 

11 

- 

- 

10 

- 

- 

9 

- 

MHz 

Settling Time 


TO 0.01% 

- 

1.5 

- 

- 

1.5 

- 

- 

1 .6 

- 

ps 



TO 0.05% (Note 2) 

- 

0.5 

- 

- 

0.5 

- 

- 

0.6 

- 




TO 0.10% 

- 

0.4 

- 

- 


- 

- 

0.5 

- 


Input Voltage Range 

CMVR 


±10.5 

3SI 

- 

±10.5 

+14.8 

— 

±10.3 

+14.8 


V 





BBS 



-11.5 



-11.5 



Common Mode Rejection Ratio 

CMRR 

VCM= ±CMVR 

86 

100 

- 

86 

100 

- 

82 

96 

- 

dB 

Power Supply Rejection Ratio 

PSRR 

V s = ±10V to ±20V 

86 

100 


86 

100 


- | 

- 


dB 



V S = ±10V to ±15V 

- 

- 

1 

- 

- 

B 

82 

100 

Hi 


Input Noise Voltage Density 

ffl'- 


■V- 

20 

B 

ms 

20 

B 

m 

20 


nV/s/Hz 


MH 


B 

15 

■ 

1 

15 


Bi 

15 

mm, 


Input Noise Current Density 

‘n 

|f 0 = 100Hz 

- 

0.01 

B 

B 

0.01 

B 

Bl 

0.01 


pA/v/Hz 



i Q = 1000Hz 

- 

0.01 

B 

■ 

0.01 


ES 

0.01 

m&y 


Input Capacitance 

C|N 

! 

1 

~ 

3.0 


- 

3.0 

- 

- 

■B3 

- 

PF 

[ The following specifications apply for V s = 

±15V,0°C<Ta< +70° C, unless otherwise noted 







Input Offset Voltage 

V OS 

R s = 50ft 


1 03 

0.75 


0.55 

1.5 

- 

0.7 

3.8 

mV 

Average Input Offset 

Voltage Drift 



■ 

II 


* 

■ 


■ 


(Note 3) 


Without External Trim 

TCV qs 




5.0 


Bl 

10 

i 

4.0 

15 

pV/°C 

With External Trim 

TCV osn 

Rp = lOOKft 

m 


- 

IB 

BS 

- 

H 

4.0 

- 


Input Offset Current 

•os 

Tj = +70° C (Note 1) 

B 

0.04 

0.30 


0.06 1 

0.45 

B 

0.08 

0.65 

nA 



T A = +70° C 

Device Operating 

■ 

0.07 

0.70 

j _ 


1.1 

H 

0.15 

1.7 


Input Bias Current 

•b 

Tj = +70° C (Note 1) 

B 

0.10 

0.40 

1 

0.12 

0.60 

B 


0.80 

nA 



T A = +70° C 

Device Operating 

■ 

0.15 

0.90 

■ 

0,20 

1.4 

■ 


2.0 


Input Voltage Range 

CMVR 


±10.4 

+14.7 

- 


+ 14.7 

- 

±10.25 

+14.7 

- 

V 





-11.4 


Ml 

-11.4 



-11.4 



Common Mode Rejection Ratio 

CMRR 

Vcm = ± CMVR 

85 

98 

~ 

85 

98 

- 

80 

94 

- 

dB 

Power Supply Rejection Ratio 

PSRR 

V s = ±10V to ±20 V 

85 

98 

■ 

85 

98 


- 



dB 



V s = ±10V to ±15V 

- 

- 

fa 

- 

- 

19 

80 

94 



Large Signal Voltage Gain 

a 

RL >2K, 

V s = ±10V 

65 

200 

1 

50 

180 

- 

35 

160 

■ 

V/mV 

Maximum Output Voitage Swing 

VqM | 

RL > lOKft 

±12 

±13 

_^i 

±12 

±13 

- 

±12 

±13 

i 

wm 

V 


NOTE 1: Due to limited production test times the bias currents correspond to junction temperatures. The bias current vs. time (after power-on) 


curve clarifies this point. Since most amplifiers (in use) are on for more than 1 second, PMI also specifies the bias current for the 
warmed-up condition. The warmed-up bias current value is correlated to the junction temp, value via the curves of lg vs. Tj and lg 
vs. Ta- PM* has a b' as current compensation circuit which gives improved bias current over the standard JFET input op amps, lg and 
l os are measured at Vcm = 11- 

NOTE 2: Settling time is defined here for a gain of five intferter connection using 2Kft and 400ft resistors. It is the time required for the error 
voltage (the*voltage at the inverting input pin on the amplifier) to settle to within a specified percent of its final value from the time 
a 2V step input is applied to the inverter. See settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these specifications. 
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TYPICAL PERFORMANCE CURVES 


LARGE SIGNAL 
TRANSIENT RESPONSE 


SMALL SIGNAL 
TRANSIENT RESPONSE 


SETTLING TIME 
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DAOI/* ^AMMC^TIAUP 

unoiw wivnicu i luniu 


INPUT OFFSET VOLTAGE NULLING 



NOTE V OS CAN BE TRIMMED WITH POTENTIOMETERS 

RANGING FROM 10K11 TO 1MJI. FOR MOST UNITS 
tcv os WILL BE MINIMUM WHEN v os IS ADJUSTED 
WITH A TOOK U POTENTIOMETER 


SETTLING TIME TEST CIRCUIT 
2kn 0.1% 


: j l 



APPLICATION INFORMATION 


DYNAMIC OPERATING CONSIDERATIONS 

As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For 
example, resistors from the output to an input should be placed with the body close to the input to minimize "pick-up" and maximize the fre- 
quency of the feedback pole by minimizing the capacitance from the input to ground. 

A feedback pole is created when the feedback around any amplifier is resistive. The parallel resistance and capacitance from the input of the 
device (usually the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is much greater than 
the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, if the feedback 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed from the output to the input of the op 
apnp. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 


PACKAGE DIMENSIONS 


CHIP DIMENSIONS 



SPECIFICATION COMPARISON TABLE (OP-17 VS. LF157) 


-55°C/+125°C MODELS 


0° C/+70°C MODELS 


SPECIFICATION 

CONDITION 

OP-17A 

LF157A 

OP-17B 

OP-17C 

LF157 


LF357A 

OP-17F 

OP-17G 

LF357 

MAX Input 

Offset Voltage 

V 25 ° c 

0.5mV 

2.0mV 

1 .OmV 

3. OmV 

5. OmV 

0.5mV 

2. OmV 

1 .OmV 

3. OmV 

lOmV 

MAX Input 

Offset Voltage 

V Fu " 

0.9mV 

2.5mV 

2.0mV 

4.5mV 

7. OmV 

0.75mV 

2.3 mV 

1.5mV 

3.8mV 

13mV 


MAX Input 
Offset Voltage 
Drift 


MAX Input 
Bias Current 


MAX Input 
Bias Current 


MAX Input j 

Bias current < 




5mV/°C 5pV/°C 10pV/°C 15 mV/°C 


Tj=25 C 50pA 50pA lOOpA 200pA lOOpA 50pA 


5mV/°C 10 M V/°C 15#xV/°C 


250pA 500pA 


,3opA 


i ill, 

T.=Full 5 .On A | 25nA | 7.5nA I 10nA I 50nA l0.4nA 

I ’ I I I I I I 


50pA lOOpA 200pA 


250pA 500pA 


I 

5nA I 0.6nA 



MAX Input 

Bias Current 


1 1nA 

NO 

SPEC 

18nA 

25nA 

NO 

SPEC 

0.9nA 

NO 

SPEC 

1.4nA 

2. On A 

NO 

SPEC 

MIN Slew 

Rate 

T A =25°C 

A\/=+5 

45V/#isec 

40V//isec 

35V/jusec 

25V/Msec 

30V//usec 

45V/jusec 

40V/*isec 

35V/jusec 

25V/psec 

NO 

SPEC 

MAX Supply 
Current 

t a =25 ° c 

7.0mA 

7.0mA 

7.0mA 

8.0mA 

7.0mA 

7.0mA 

10mA 

7.0mA 

8.0mA 

10mA 


NOTE: Warmed up bias current. 
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ULTRA-MATCHED MONOLITHIC DUAL TRANSISTOR 

EXCELLENT LOG CONFORMANCE 


GENERAL DESCRIPTION 

The MAT-01 series are monolithic ultra-Tightly matched 
dual NPN transistors, fabricated using an exclusive Silicon 
Nitride "Triple-Passivation" process which provides ex- 
treme stability of critical parameters versus both temperature 
and time. Outstanding matching characteristics include offset 
voltages of 40 jllV, temperature drift of V QS of 0.15juV/°C and 
hp£ matching of 0.7%. Very high hpp is provided over a six 
decade range of collector current, including an exceptional 
hpp of 590 @ l c = lOnano amperes! Excellent logarithmic 
conformance over a seven decade collector current span 
suggests application in log/antilog and multiplier/divider cir- 
cuitry. The very low values of noise voltage and current make 
the MAT-01 ideal for usage in critical low-level input 
stages while the 6 pin TO-99 package allows direct replace- 
ment of most previous dual transistors for immediate per- 
formance improvements. The very high hpp at low collector 


FEATURES 

m Tight V os (Vbe Match) 40pV Typ, 100juV Max 

m Low TC V os 0.15mV/°C Typ, 0.5pV/°C Max 

■I Tight hpE Match 0.7% Typ, 3.0% Max 

M High hpg 770 Typ, 500 Min 

WB Excellent hpE Linearity from 10nA to 10mA 

■I High hpp at Low lc 590 Typ @ l c = 10nA 

m Low Noise Voltage .... 0.23/iVp-p — 0.1Hz to 10Hz 
■I Excellent Long Term Stability . . 0.2/xV/Month, Typ 

• High Breakdowns 45V and 60V Min 

■I Precision Logarithmic Conformance 
fm Direct Replacement for Most Dual Transistors 

currents also makes the MAT-01 attractive in all high 

impedance and micropower circuit designs. 


ABSOLUTE MAXIMUM RATINGS 





MAT-01 MAT-01 


MAT-01 

MAT-01 


AH, GH H FH 


AH, GH 

H, FH 

Total Power Dissipation 


Collector-Base Voltage (BV^gQ) 

45V 

60V 

Case Temperature ^40 C (Note 2) 

1.8W 1.8W 

Collector-Emitter Voltage (BVq£q) 

45V 

60V 

Ambient Temperature ^70 C 


Collector-Collector Voltage (BVqq) 

45V 

60V 

(Note 3) 

500mW 500mW 

Emitter-Emitter Voltage (BVgg) 

45V 

60V 

Operating Ambient Temperature 

— 55°C to +1 25° C 

Emitter-Base Voltage (BVggQj (Note 1) 

5V 

5 V 

Operating Junction Temp*erature 

— 55°C to +1 50° C 

Collector Current (Iq) 

25mA 

25mA 

Storage Temperature 

-65 C to +1 50°C 

Emitter Current (Ig) 

25mA 

25mA 

Lead Temperature (Soldering, 60 sec.) 

300°C 

NOTES 



Note 2: Rating applies to applications using heat sinking to control 1 




case temperature. Derate linearly at 

16.4mW/°C for case tempera- 1 

1 Note 1 : Application of reverse bias voltages in 

excess of rating 

tures above 40 C. 


I shown can result in degradation of hpp 

and hpp 

matching charac- 

Note 3: Rating applies to applications not using heat sinking; device 1 

I teristics. Do not attempt to measure BVcdq greater than the 5V 

in free air only. Derate linearly at 6.3mW/°C for ambient tempera- I 

1 rating shown. 



tures above 70 C. 


PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 





i/X 

7 


Military Temperature Range Devices 

c y^~~F\ 



With MIL-STD-883A Class B Processing: 

B| fV 

7b 2 

ORDER: MAT-01 AH ORDER: 

MAT01-883-AH 


^5 


MAT-01 H 

MAT01-883-H 

Ei ^ 

Eo 


MAT-01 FH 

MAT01-883-FH 

Note: Substrate is connected to 

case. 

MAT-01 GH 

MAT01-883-GH 
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tLfcU I KICAL UfiAKAU I tKIS I IG5 


These specifications apply for Vqb = 15V, Iq = 10pA, T a = 25°C, unless otherwise noted. 


MAT-01 H 


Typ 


Test Conditions 


oc 

< 

III 


Parameter 

Symbol 

Breakdown Voltage 

BVqeo 

Offset Voltage 

Vos 

Offset Voltage Stability 

First Month 

Long T erm 

V os /Time 

V os /Time 

Offset Current 

*os 

Bias Current 

•b 

Current Gain 

h FE 


h FE 


h FE 

Current Gain Match 

Ah EE 


AhpE 

Low Frequency Noise Voltage 

e np-p 

Broadband Noise Voltage 

e nRMS 

Narrowband Noise Voltage 

Density 

®n 

Offset Voltage Change 

AV os /AVqb 

Offset Current Change 

AI os /AVqb 

Collector-Base Leakage Current 

'CBO 

Collector-Emitter Leakage 
Current 

•CES 

Collector-Collector Leakage 
Current 

'cc 

Collector Saturation Voltage 

V CE(SAT) 

V CE(SAT) 

Gain-Bandwidth Product 

<T 

Output Capacitance 

Cob 

Collector-Collector Capacitance 

C CC 


MAT-01 FH 


Typ 


(Note I ) 
(Note 2) 


1C = 10nA 


Iq = 10pA 


Iq = 10mA 


lOOnA < l C < 10mA 


0.1Hz to 10Hz 
(Note 3) 


1Hz to 10kHz 


1 f o ~ 

100Hz (Note 3) 

1 f 0 = 

1000Hz (Note 3) 

0 < V CB < 45V 

0 < V CB < 45V 

1 V CB 

= 45V, l E = 0 

j (Note 4) 

! V CE 

= 45V, V BE = 0 

| (Note 4) 

V CC 

= 45 

•b = 

0.1mA, Iq = 1mA 

l B = 

1mA, Iq = 10mA 

V CE 

= 10V, Iq = 10mA 

V CE 

= 15V, l E =0 

v cc 

= 0 



The following specifications apply for Vqb = 15V, Iq = 10pA, -55°C < T A < +125°C, unless otherwise noted. 


Offset Voltage 


Average Offset Voltage Drift 


Offset Current 


Average Offset Current Drift 


Bias Current 


Current Gain 



Collector-Emitter Leakage 
Current 


Collector-Collector Leakage 
Current 



t» = 1 9e; 0 r v/^r. = ak\i 

• M *" * LD 

l E = 0 (Note 4) 


T a = 125 C, V CE = 45V, 
VgE = 0 (Note 4) 


T a = 125°C, Vqq = 45V 



NOTES: 

Note 1 : Exclude first hour of operation to allow for stabilization of external circuitry. 

Note 2: Parameter describes long term average drift trend after first month of operation. 

Note 3: Parameter is not 100% tested; 90% of all units meet this specification. 

Note 4: The collector-base Oqbo) and collector-emitter (Iqeo* leakage currents may be reduced by a factor of two to ten times by connecting 
the substrate (package) to a potential which is lower than either collector voltage. 
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CROSS REFERENCE 

- MAT-01 TO MONOLITHIC DUAL TRANSISTORS Oc = 

10mA) 




DEVICE 

bvceo 

MIN 

(V) 

V 0 s 

MAX 

(mV) 

TCVqs 

MAX 
(mV/ 0 c) 

hFE 

MIN 


los 

MAX 

(nA) 


TCI os 

MAX 
(pA/° C) 

MAT-01AH 

45 

0.1 

0.5 

500 


0.6 


90 

MAT-01 H 

60 

0.1 

0.5 

330 


0.8 


110 

MAT-01 FH 

60 

0.5 

1.8 

250 


3.2 


150 

MAT 01GH 

45 

0.5 

1.8 

250 


3.2 


150 

LM114A 

45 

0.5 

2.0 

500 


2.0 



LM114 

45 

2.0 

10 

250 


10 



LM115A 

60 

0.5 

2.0 

250 


2.0 



LM115 

60 

2.0 

10 

250 


10 



AD810 

35 

3.0 

15 

100 


2.0 


600 

AD811 

45 

1.5 

7.5 

200 


10 


300 

AD812 

35 

1.0 

5.0 

400 


2.5 


300 

AD813 

45 

0.5 

2.5 

200 


5 


300 

AD818 

20 

1.0 

5.0 

200 


10 


300 

CROSS REFERENCE 

- MAT-01 TO 2N TYPES 0c = 

lO^A) 






DEVICE 

CO 

<i<? 

O 

Vos 

MAX 

(mV) 

TCV os 

MAX 

(juV/°C) 

hFE 

MIN 

%h FE 

MATCH 

MAX 


los 

MAX 

(nA) 

TCI os 

MAX 

(pA^C) 

MAT-01GH 

45 

0.5 

1.8 

250 

8 


3.2 

150 

2N2639 

45 

5.0 

10 

50 

10 


20 

1000 

2N2640 

45 

10 

20 

50 

20 


40 

2000 

2N2642 

45 

5.0 

10 

100 

10 


10 

500 

2N2643 

45 

10 

20 

100 

20 


20 

375 

2N2915 

45 

3.0 

10 

60 

10 


17 

600 

2N2915A 

45 

2.0 

5.0 

60 

15 


26 

900 

2N2916 

45 

5.0 

10 

150 

10 


7 

N.C. 

2N2916A 

45 

2.0 

5.0 

150 

15 


10 

300 

2N2917 

45 

10 

20 

60 

20 


17 

1450 

2N2918 

45 

5.0 

20 

150 

20 


7 

750 

MAT-01FH 

60 

0.5 

1.8 

250 

8 


3.2 

150 

2N2919 

60 

3.0 

10 

60 

10 


17 

600 

2N2919A 

60 

1.5 

5.0 

60 

10 


17 

600 

2N2920 

60 

3.0 

10 

150 

10 


7 

N.C. 

2N2920A 

60 

1.5 

5.0 

150 

10 


7 

300 

2N2060 

60 

5.0 

10 

25 

10 


40 

N.C. 

2N2060A 

60 

3.0 

5.0 

25 

10 


40 

N.C. 

2N2060B 

60 

1.5 

5.0 

25 

10 


40 

N.C. 

Notes: 1. TCI 0S 

Max and l os 

Max calculated from published data 






2. N.C. = 

Insufficient published data to calculate. 






3. All of the above are physically interchangeable pin-for-pin with MAT-01 series. 





oc 

< 

III 
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+10V PRECISION VOLTAGE REFERENCE 


GENERAL DESCRIPTION 


FEATURES 


The REF-01 Precision Voltage Reference provides a stable 
+10V output which can be adjusted over a ±3% range with 
minimal effect on temperature stability. Single supply opera- 
tion over an input voltage range of 12 to 40V, low current 
drain of 1mA, and excellent temperature stability are achieved 
with an improved bandgap design. Low cost, low noise and low 
power make the REF-01 an excellent choice whenever a stable 
voltage reference is required, such as in D/A and A/D con- 
verters, in portable instruments, and in digital voltmeters. Full 
military temperature range devices with screening to MIL- 
STD-883A are available. 


SIMPLIFIED SCHEMATIC 


Adjustable 10 Volt Output ±3% 

Excellent Temperature Stability 3 ppm/°C 

Low Noise 20juVp-p 

Low Power 15mW 

Wide Input Voltage Range 12 to 40V 

High Load Driving Capability 20mA 

No External Components 
Short Circuit Proof 
MIL-STD-883A Screening Available 


PIN CONNECTIONS AND ORDERING INFORMATION 


V 1KJ 2 O— 1 REF-OI I 66 V n 









ABSOLUTE MAXIMUM RATINGS 

Input Voltage REF-01, A, E, H 

40 V 

Operating Temperature Range 

REF-01C, D 

30 V 

REF-01A, REF-01 -55°C to +125°C 

Power Dissipation (see note) 

500mW 


Output Short Circuit Duration 

Indefinite 

REF-01 E, REF-01 H, 0°Cto+70°C 

(to ground or V|n ) 


REF-01D REF-01C, 

Storage Temperature Range 

-65° C to +150°C 

Note: Derate at 7.1mW/°C above 80°C ambient 

Lead Temperature (Soldering, 60 sec) 

300° C 

temperature. 


ELECTRICAL CHARACTERISTICS 


REF-01 A 


These specifications apply for V||\| = +15V, T A = 25" C, unless otherwise noted. 


Test Conditions 


l|_ = OmA 


Parameter 

Symbol 

Output Voltage 

v 0 

Output Adjustment Range 

Antrim 

Output Voltage Noise 

e np-p 

Input Voltage Range 

V IN 

Line Regulation 
(Note 4) 



Load Regulation 
(Note 4) 


Turn-on Settling Time 


Quiescent Current 


Sink Current 


Short Circuit Current 



The following specifications apply for V|[\| = +15V, -55 C T A +125 C and I l = OmA, unless otherwise noted. 


Output Voltage Change 
with Temperature 
(Notes 1 and 2) 


Output Voltage 
Temperature Coefficient 


Change in Vq Temperature 
Coefficient with Output 
Adjustment 


Line Regulation 
(V| N = 13 to 33V) 
(Note 4) 


Load Regulation 
(l[_ = 0 to 8mA) 
(Note 4) 



0°<T A «+70 o C 


-55' 1 <T A «+125"C 


(Note 3) 


R n = 1 0k S 2 


0°s;Ta<+70" C 


-55°<T a <+125°C 


0°<Ta<+70°C 


-55°<T a <+125°C 


0.07 

0.17 

0.18 

0.45 




0.007 0.012 


0.009 0.015 


0.006 0.010 


0.007 0.012 



0.007 I 0.012 1 


0.015 


0.007 0.012 


0.015 


< 

III 

Z 



NOTE 1: 

AVqt ' s delved as the absolute difference between the maximum output voltage and 
temperature range expressed as a percentage of 10V: 

minimum output voltage over the specified 


AVot - Vmax_Vmin xioo 

Ul 10V 


NOTE 2: 

NOTE 3: 

AVqj specification applies trimmed to 10.000V or untrimmed. 

TCVq is defined as AVqt divided by the temperature range; i.e., TCVq( 0 to+70 C) - 

AVqt 0°to+70 C 

70" C 


„ . AVqt _ 55 to+1 25° C 

and TCV 0 t-55 to+125 C) = -~ 0 

u 180 C 

NOTE 4: 

Line and Load Regulation specifications include the effects of self heating. 


NOTE 5: 

Parameter is not 100% tested; 90% of units meet this specification. 
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REF-01 DEFINITIONS 


LINE REGULATION 

The ratio of the change in output voltage to the change in line 
voltage producing it. 

LOAD REGULATION 

The ratio of the change in output voltage to the change in load 
current producing it. 

QUIESCENT CURRENT (l SY ) 

The current required from the supply to operate the device 
with no load. 

OUTPUT TURN ON SETTLING TIME (t on ) 

The time required for the output voltage to reach its final value 
within a specified error band after application of V|fg. 


OUTPUT VOLTAGE NOISE (e np . p ) 

The peak to peak output noise voltage in a specified frequency 
band. 

OUTPUT CHANGE WITH TEMPERATURE (AV 0 T> 

The absolute difference between the maximum output voltage 
and the minimum output voltage over the specified temperature 
range expressed as a percentage of 10V: 

Vmax - Vmin 

AVqt = X 100 

Ul 10V 

OUTPUT TEMPERATURE COEFFICIENT (TCVq) 

The ratio of the output change with temperature to the specified 
temperature range expressed in ppm/°C. 

ELECTRICAL CHARACTERISTICS 


REF-01E 

REF-01H 


These specifications apply for V||\j = +15V, T A = 25° C, unless otherwise noted. 

Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Output Voltage 

v 0 

l|_ = OmA 

9.97 

10.00 

10.03 

9.95 

10.00 

10.05 

V 

Output Adjustment Range 

AV trim 

Rp ~ 1 0kfi 


±3.3 

- 

±3.0 

±3.3 

- 

% 

Output Voltage Noise 

e np-p 

0.1Hz to 10Hz (Note 5) 

- 

20 

30 

- 

20 

30 

juVp-p 

Input Voltage Range 

V IN 


12 

- 

40 

12 

- 

40 

V 

Line Regulation (Note 4) 


V| N = 13 to 33V 

- 

0.006 

0.010 

- 

0.006 

0.010 

%/V 

Load Regulation (Note 4) 


1 1 _ = 0 to 10 m A 

- 

0.005 

0.008 

- 

0.006 

0.010 

%/mA 

Turn-on Settling Time 

*on 

To ±0.1% of final value 

- 


- 

- 

5.0 

- 

Msec 

Quiescent Current 

'SY 

No Load 

- 

1.0 

1.4 

- 

1.0 

L4 

mA 

Load Current 

■l 


10 

21 

- 

10 

21 

- 

mA 

Sink Current 

's 


-0.3 

-0.5 

- 

-0.3 

-0.5 

- 

mA 

Short Circuit Current 

'sc 

o 

ii 

O 

> 

- 

30 

- 

- 

30 

- 

mA 


The following specifications apply for V | fsj = +15V, 0°C < T A < +70°C and l(_ = OmA, unless otherwise noted. 


Output Voltage Change 
with Temperature 

AVqt 

(Notes 1 and 2) 

Output Voltage 

Temperature Coefficient 

TCVq 

(Note 31 

Change in Vq 

Temperature Coefficient 
With Output Adjustment 


Rp = 10kn 

Line Regulatipn (Note 4) 


V| N = 13 to 33V 

Load Regulation (Note 4) 


1 1 _ = 0 to 8 m A 



% 

ppm/°C 

ppm/% 

%/V 

%/mA 


NOTE 1: 


NOTE 2: 
NOTE 3: 
NOTE 4: 
NOTE 5: 


AVqt ' s doffed as the absolute difference between the maximum output voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of 10V: 

V MAX -V M | N 

av ot = jov 


AV 0 T 


AVqt specification applies trimmed to +10.000V or untrimmed. 

TCVq is defined as AVqt divided by the temperature range; i.e., TCVq = 
Line and Load Regulation specifications include the effects of self heating. 
Parameter is not 100% tested; 90% of units meet this specification. 
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OUTPUT ADJUSTMENT 


The REF-01 trim terminal can be used to adjust the output 
voltage over a 10V ±300mV range. This feature allows the 
system designer to trim system errors by setting the reference 
to a voltage other than 10V. Of course, the output can also 
be set to exactly 10.000V, or to 10.240V for binary 
applications. 

Adjustment of the output does not significantly affect the 
temperature performance of the device. Typically the temper- 
ature coefficient change is 0.7 ppm/°C for lOOmV of output 
adjustment. 


ELECTRICAL CHARACTERISTICS 


—l 2 , 

V 'N 6 

Vo 

REF-01 

TRIM 
GRD 

R 



REF-01C 


REF-01D 


These specifications apply for V | |\j = +15V, T^ = 25° C, unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Output Voltage 

v 0 

ll_ - 0mA 

9.90 

10.00 

10.10 

9.850 

10.00 

10.150 

V 

Output Adjustment Range 

AV t rim 

Rp = 10kn 


±3.3 

- 

±2.0 

±3.3 

- 

% 



Output Voltage Noise 


Input Voltage Range 


Line Regulation (Note 4) 


Load Regulation (Note 4) 


Load Regulation (Note 4) 


Turn-on Settling Time 


Quiescent Current 


Load Current 


Sink Current 


Short Circuit Current 


The following specifications apply for V|n = +15V, 0°C < T a < +70°C, unless otherwise noted. 


Output Voltage Change 
with Temperature 


Output Voltage 
Temperature Coefficient 


Change in Vq 
T emperature Coefficient 
With Output Adjustment 


Line Regulation (Note 4) 


Load Regulation (Note 4) 


NOTE 1 : AVqt ' s defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 

specified temperature range expressed as a percentage of 10V: 

AW v max-Vmin v 

AV 0T w X,0 ° 

NOTE 2: aVqj specification applies trimmed to +10.000V or untrimmed. 

AVqt 

NOTE 3: TCVq is defined as AVqt divided by the temperature range; i.e., TCVq = jq ° q ' 

NOTE 4: Line and Load Regulation specifications include the effects of self heating. 

NOTE 5: Parameter is not 100% tested; 90% of units meet this specification. 



(Notes 1 and 2) 


(Note 3) 


Rp = 10kn 


V | N = 1 3 to 30V 


1 1 _ = 0 to 5 m A 
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REF-02 


+5V PRECISION VOLTAGE REFERENCE/THERMOMETER 


GENERAL DESCRIPTION 


The REF-02 Precision Voltage Reference provides a stable 
+5V output which can be adjusted over a ±6% range with 
minimal effect on temperature stability. Single supply opera- 
tion over an input voltage range of 7V to 40V, low current 
drain of 1mA, and excellent temperature stability are achieved 
with an improved bandgap design. Low cost, low noise and 
low power make the REF-02 an excellent choice whenever a 
stable voltage reference is required, such as in D/A and A/D 
converters, in portable instruments, and in digital voltmeters. 
The versatility of the REF-02 is illustrated by its use as a 
monolithic thermometer. (See AN-18, "Thermometer Appli- 
cations of the REF-02.") For +10V Precision Voltage Refer- 
ences see the REF-01 data sheet. 


FEATURES 

M Temperature Voltage Output 

. 2.1 mV/°C 

m 

Adjustable 5 Volt Output 

+6% 

m 

Excellent Temperature Stability 

. . 3 ppm/° C 

m 

Low Noise 

. . . lO^Vp-p 

m 

Low Power 

15mW 

m 

Wide Input Voltage Range 

. . 7V to 40V 

m 

High Load Driving Capability 

20mA 

m 

m 

m 

No External Components 

Short Circuit Proof 

MIL-STD-883A Screening Available 



SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 




6 V, 


OUT 


TEMP 3 


5 TRIM 


A 

GROUND 

CASE 


TO-99 (J-Suffix) 

ORDER: REF-02AJ 
REF-02J 
REF-02EJ 
REF-02HJ 
REF-02CJ 
REF-02DJ 

Mjjjtarw Temperature Range Devices 
with MIL-STD-883A Class B Processing: 

ORDER: REF02-883-AJ 
REF02-883-J 


894 


©IC MASTER 1978 










ABSOLUTE MAXIMUM RATINGS 


Input Voltage REF-02, A, E, H 40 V 

REF-02C, D 30 V 

Power Dissipation (see note) 500mW 

Output Short Circuit Duration Indefinite 

(to ground or v'im ) 

Storage Temperature Range -65° C to +150°C 

Lead Temperature (Soldering, 60 sec) 300°C 


Operating Temperature Range 

REF-02A, REF-02 

REF-02E, REF-02H 
REF-02C , REF-02D 


-55 C to +125 C 
0°C to +70° C 


Note: Derate at 7.1mW/°C above 80°C ambient 

temperature. 


ELECTRICAL CHARACTERISTICS 


I 


REF-02A 


REF-02 


These specifications apply for V | |\j = +15V, T A = 25 C, unless otherwise noted. 


Parameter 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Output Voltage 

v 0 

1 L = OmA 

4.985 

5.000 

5.015 

4.975 

5.000 

5.025 

V 

Output Adjustment Range 

AV trim 

Rp = 1 0k£7 

±3.0 

±6.0 

- 

±3.0 

±6.0 

- 

% 

Output Voltage Noise 

e np-p 

0.1Hz to 10Hz 
(Note 1 ) 

- 

10 

15 

- 

10 

15 

juVp-p 

Input Voltage Range 

V IN 


7 

- 

40 

7 

- 

40 

V 

Line Regulation 
(Note 2) 


V 1 1 \| = 8 to 33V 

- 

0.006 

0.010 

- 

0.006 

0.010 

%/v 

Load Regulation 
(Note 2) 


1 1 _ = 0 to 10mA 

- 

0.005 

0.010 

- 

0.006 

0.010 

'%/mA 


Turn-on Settling Time 

l on 

To ±0.1% of final 
value 

- 

5.0 

- 

- 

5.0 

- 

Msec 

Quiescent Current 

•SY 

No Load 

_ 

1.0 

1.4 

- 

1.0 

1.4 

mA 

Load Current 

'L 


10 

21 

- 

10 

21 

- 

mA 

Sink Current 

ES 


-0.3 

-0.5 

- 

-0.3 

-0.5 

- 

mA 

Short Circuit Current 


o 

II 

O 

> 

- 

30 

- 

, - 

30 

- 

mA 

Temp Voltage Output 

V T 

(Note 3) 

- 

630 



- 

630 

- 

mV 

| The following specifications apply for V||\j = +15V, -55°C *S T A < +125°C and l|_ = OmA, unless otherwise noted. j 

Output Voltage Change 
with Temperature 
(Notes 4 and 5) 

AVqt 

0° <T A < +70° C 

- 

0.02 

0.06 

- 

0.07 

0.17 

% 

-55° <T a <+1 25° C 

- 

0.06 

0.15 

- 

0.18 

0.45 

% 

Output Voltage 

Temperature Coefficient 

TCVq 

(Note 6) 

- 

3 

8.5 

- 

10 

25 

ppm/°C 

Change in Vg Temperature 
Coefficient with Output 
Adjustment 


Rp = 10kO 

- 

0.7 

- 

- 

0.7 

- 


Line Regulation 
(V|n = 8 to 33V) 

(Note 2) 

■ 

0°<T A <+70°C 

- 

0.007 

0.012 

- 

0.007 

0.012 

%/v 

-55° <T A <+125°C 

- 

0.009 

0.015 

— • 

0.009 

0.015 

%/v 

Load Regulation 
(l|_ = 0 to 8mA) 

(Note 2) 


0°<T A <+70°C 

- 

0.006 

0.010 

- 

0.007 

0.012 

%/mA 

-55°<T a <+125°C 

- 

0.007 

0.012 

- 

0.009 

0.015 

%/mA 

Temp Voltage Output 
Temperature Coefficient 

tcv t 



(Note 3) 

- 

2.1 

- 

- 

2.1 

- 

mV/°C 

NOTE 1 : Parameter is not 100% tested; 90% of units meet this specifica 

NOTE 2: Line and Load Regulation specifications include the effects ol 

NOTE 3; Limit current in or out of pin 3 to 50nA and capacitance on p 

NOTE 4: AVqt is de ^ ned as the absolute difference between the maxi 

temperature range expressed as a percentage of 5V: 

V MAX - V MIN w „„„ 

AV0T = X 100 

NOTE 5: AVqj specification applies trimmed to 5.000V or untrimmed 

NOTE 6: TCVq is defined as AVqt divided by the temperature range; 

and TCVq ( 55° to +125°C) - AV ° T _55 ° to +125 ° C 

180°C 

tion. 

self heating. 

in 3 to 30pF. 

mum output voltage and minimum output voltage over the specified 

• 

AVot 0 to +70 C 
i.e., TCVq (0° to +70° C) = 
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REF-02 DEFINITIONS 


LINE REGULATION 

The ratio of the change in output voltage to the change in line 
voltage producing it. 

LOAD REGULATION 

The ratio of the change in output voltage to the change in load 
current producing it. 

QUIESCENT CURRENT (l SY ) 

The current required from the supply to operate the device 
with no load. 

OUTPUT TURN-ON SETTLING TIME (t on ) 

The time required for the output voltage to reach its final value 
within a specified error band after application of V|[\j 


OUTPUT VOLTAGE NOISE <e np . p ) 

The peak to peak output noise voltage in a specified frequency 
band. 

OUTPUT CHANGE WITH TEMPERATURE (AV 0 T> 

The absolute difference between the maximum output voltage 
and the minimum output voltage over the specified temperature 
range expressed as a percentage of 5V: 

Vmax-Vmin .. ... 
av ot= ^ X 100 

OUTPUT TEMPERATURE COEFFICIENT <TCVo> 

The ratio of the output change with temperature to the specified 
temperature range expressed in ppm/°C. 



ELECTRICAL CHARACTERISTICS 


REF-02E 


REF-02H 


CC 

< 

u 

z 


These specifications apply for V||\j = +15V, Ta = 25°C, unless otherwise noted. 


Parameter 


Output Voltage 


Symbol 


v O 


Test Conditions 


l[_ = 0 mA 


Output Adjustment Range AV tr j m 


Output Voltage Noise 


Input Voltage Range 


Line Regulation (Note 2) 


Load Regulation (Note 2) 


Turn-on Settling Time 


Quiescent Current 


Load Current 


Sink Current 


Short Circuit Current 


Temp Voltage Output 



The following specifications apply for V j |sj = +15V, 0°C < Ta < +70°C and l|_ = 0mA, unless otherwise noted. 


Output Voltage Change 
with Temperature 

AVqt 

(Notes 4 and 5) 

Output Voltage 
Temperature Coefficient 

TCVq 

(Note 6) 

Change in Vq Temperature 
Coefficient With Output 
Adjustment 


Rp = lOkft 

Line Regulation (Note 2) 


V|N = 8 to 33V 

Load Regulation (Note 2) 


l|_ = 0 to 8 mA 

Temp Voltage Output 
Temperature Coefficient 

TCV t 

(Note 3) 



0.02 

0.06 

3 

8.5 



0.07 

0.17 

10 

25 




NOTE 1 
NOTE 2 
NOTE 3 
NOTE 4 


Parameter is not 100% tested; 90% of units meet this specification. 

Line and Load Regulation specifications include the effects of self heating. 

Limit current in or out of pin 3 to 5GnA and capacitance on pin 3 to 30pF. 

AVqt ' s defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of 5V: 


V MA X-V MIN 

AV OT = 5V x 100 

NOTE 5: AVqt specification applies trimmed to +5.000V or untrimmed. 

AVqt 

NOTE 6: TCVq is defined as AVqt divided by the temperature range; i.e., TCVq = Jq°q 
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OUTPUT ADJUSTMENT 


BURN-IN CIRCUIT 


The REF-02 trim terminal can be used to adjust the output 
voltage over a 5V ±300mV range. This feature allows the 
system designer to trim system errors by setting the reference 
to a voltage other than 5V. Of course, the output can also be 
set to exactiy 5.000V, or to 5.12V for binary applications. 

Adjustment of the output does not significantly affect the 
temperature performance of the device. Typically the temper- 
ature coefficient change is 0.7 ppm/°C for lOOmV of output 
adjustment. 



ELECTRICAL CHARACTERISTICS 


REF-02C 


These specifications apply for V | (yj = +15V, T A = 25°C, unless otherwise noted 


REF-02D 


Output Voltage 


Output Voltage Noise 


Input Voltage Range 


Line Regulation (Note 2 ) 


Test Conditions 


l|_ = 0 mA 


Output Adjustment Range | AV tr j m R p =10kfi 


0.1Hz to 10Hz (Note 1) 


V| N =8 to 30V 



Load Regulation (Note 2) 

1 L = 0 to 8 m A 

- 

0.006 

0.015 

- 

- ! 

%/mA 

Load Regulation (Note 2) 

1 l = 0 to 4 m A 

- 

0.006 

0.015 

- 


0.04 

-%/mA 

Turn-on Settling Time 

t on To ±0.1% of final value 

- 

5.0 

- 

- 

1 

-■ 

Msec 

Quiescent Current 

IgY No Load 

- 

1.0 

1.6 

- 

1.0 

2.0 

mA 

Load Current 

<L 

8 

21 

- 

8 

21 

- 

mA 

Sink Current 

>S 

-0.2 

-0.5 

- 

-0.2 

-0.5 

- 

mA 

Short Circuit Current 

C/5 

O 

< 

o 

II 

o 

- 

30 

- 

- 

30 

- 

mA 

Temp Voltage Output 

Vy (Note 3) 

- 

630 

- 

- 

630 

- 

mV 

The following specifications apply for V|n = +15V, 0°C < T A < +70°C and l|_ = 0mA, unless otherwise noted. 

Output Voltage Change 
with Temperature 

AVqt (Notes 4 and 5) 


0.14 

0.45 

- 

0.49 

- 

% 

Output Voltage 
Temperature Coefficient 

TCVq (Note 6) 

■i 

20 

65 

- 

70 

- 

ppm/° C 

Change in Vq 

Temperature Coefficient 
With Output Adjustment 

Rp = lOkfi 

- . 

0.7 

- 

- 

0.7 

- 

ppm/% 

Line Regulation (Note 2) 

V|n = 8 to 30V 

- 

0.011 

0.018 

- 

0.012 


%/V 

Load Regulation (Note 2) 

1 l = 0 to 5 m A 

- 

0.008 

0.018 

- 

0.016 

- 

%/mA 

Temp Voltage Output 
Temperature Coefficient 

TCV T (Note 3) 

- 

2.1 

- 

- 

2.1 

- 

mV/°C 


NOTE 1 
NOTE 2 
NOTE 3 
NOTE 4 


NOTE 5 
NOTE 6 


Parameter is not 100% tested; 90% of units meet this specification. 

Line and Load Regulation specifications include the effects of self heating. 

Limit current in or out of pin 3 to 50nA and capacitance on pin 3 to 30pF. 

AVqt ' s defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of 5V: 

V MAX~ V MIN „ 

AVoT = sv X10 ° 


AVqt specification applies trimmed to +5.000V or untrimmed. 

TCVq is defined as AVqt divided by the temperature range; i.e., TCVq = 


av OT 
70° C 
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i yHGAL Art-LicA i iuNs 


PRECISION TEMPERATURE TRANSDUCER WITH REMOTE SENSOR 



REF-02 


3 

1.5K ±5% 


*UP TO 10 FEET OF SHIELDED 4-CONDUCTOR CABLE. 


{ bl<£ I OP-02 

? 3 , ^ 


TYPICAL TEMPERATURE VOLTAGE 
OUTPUT VS TEMPERATURE 
(REF-02A) 


RESISTOR VALUES 




TEMPERATURE 

RANGE 


RANGE +1.25V 

ZERO SCALE 0V @ 0° 

R a (±1% resistor) 9.09Kft 

Rbl (±1% resistor) 1.5Kft 

Rbp (Potentiometer) 200ft 

R r (±1% resistor) 5.11 Kft 


10mV/° C 

100mV/°C 

10mV/°F 

-55° to 
+125°C 

-55° to 
+125°C 

-67° F to 
+257° C 

-0.55V to 
+1.25V 

-5.5V to 
+12.5V* 

-0.67V to 
+2.57V 

ov@o°c 

0V @ 0°C 

0V @ 0° F 

9.09Kft 

15Kft 

7.5Kft 

1.5Kft 

1.82Kft 

1.21 Kft 

200 ft 

500ft 

200ft 

5.1 1 Kft 

84.5Kft 

8.25Kft 


-60 -40 -20 0 20 40 60 80 100 120 140 

TEMPERATURE -°C 


*For 125°C operation, the op amp output must be able to swing 
to +12.5V; increase V||\j to +18V from +15V if this is a problem. 


FOR THEORY OF OPERATION AND CALIBRATION PROCEDURE CONSULT APPLICATION NOTE AN-18, "THERMOMETER 
APPLICATIONS OF THE REF-02." 








TELECOMMUNICATIONS SAMPLE AND HOLD AMPLIFIER 


GENERAL DESCRIPTION 

The SMP-81 precision sample and hold amplifier provides the 
high accuracy, low droop rate and fast acquisition ideally 
required for PCM telecommunication applications. The SMP- 
81 is a non-inverting unity gain circuit consisting of two 
buffer amplifiers of very high input impedance connected by a 
diode bridge switch. 

High Accuracy and Low Droop Rate 

The high input impedance and low droop rate of the SMP-81 
is achieved by PM I ion implant super beta process. The high 
input impedance permits high impedance sources applications 
without degrading accuracy, and low droop rate. Other features 
of the SMP-81 include a 0.01% accuracy, 0.3mV of combined 
offset voltage and step transfer error, and very low feed- 
through. A diode bridge switch design allows minimum charge 
transfer step. On-chip PM I Zener-Zap trimming, around zero, 
eliminates nulling for most applications. 

Fast Acquisition 

A unique super charger or transconductance amplifier pro- 
vides up to 50mA charging current to the hold capacitor. As a 
result, smooth charging of the hold capacitor is achieved with 


FEATURES 

■I Internally trimmed for a minimum offset 

voltage and charge transfer step 0.3mV 

■> Low Droop Rate Over Temperature. . . . 0.5juV//isec 

• Low Aperture Time 50ns 

• Fast Acquisition Time 10V Step to 0.1% .... 3.5jus 

• High Slew Rate IOV/jus 

High Sample Current/Hold 

Current Ratio 1.7 X 10® 

■i DTL, TTL & CMOS Compatible Logic Input 
m HA-2425, DATEL SHM-IC-1, and AD-583 
Socket Compatible 
■> Low Dissipation 

■I Low Cost 


minimum noise. The super charger, in conjunction with the 
high slewing rate input and output buffer amplifiers, permits 
fast acquisition operation. The adjustable logic input threshold 
makes the SMP-81 compatible to all logic families. 



FUNCTIONAL DIAGRAM 


PIN CONNECTIONS 


SAMPLE 

HOLD CONTROL 
(S/H) O 

< v LC)0-^ 

LOGIC REFERENCE 



INPUT! 


IM.C.o- 
INPUT O-^- 
NULLo-i 
NULLq— i. 

v-o-1 

N.C.O-^ 

OUTPUTo-^| 


14 
— ( 

12 

11 ( 

10 


>S/H 

) V LC 

)N.C. 

) C H 

)N.C. 


^-ov+ 

-ON.C. 


14 PIN DIP 
(Y-Suffix) 


ORDERING INFORMATION 
ORDER: SMP-81 EY 


SMP-81FY 


0 C TO 70“ C 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 
Power Dissipation 
Input Voltage 
Logic and Logic Reference 
Voltage 

Output Short Circuit Duration 


±18V 

500mW 

Equal to Supply Voltage 

Equal to Supply Voltage 
Indefinite 


Hold Capacitor Short 
Circuit Duration 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature 
(Soldering 60 sec) 


60 sec 
0°C to +70°C 
-65° C to +150°C 


ELECTRICAL CHARACTERISTICS 


These specifications apply for V s ±15V, Ch 
unless otherwise noted. 


SMP-81E 


SMP-81F 


= 0.005 pF, V|_q connected to ground, T^ = 25°C, device fully warmed up. 


Parameter 


Zero Scale Error 


Input Bias Curren 


Leakage (Droop) Current 


Droop Rate 


Input Resistance 


Symbol Test Conditions 


V ZS v iN = 0 Vj_og = 3 -5V 
Hold Mode 


V|N = C) 


Device Warmed Up 


Typ I Max Units 




0.30 1 .00 


60 200 


3xl0 10 6x10 10 


Voltage Gain 

A V 

Sample Mode 

V| N = ±10V R L = 5K« 
orV| N = ±5V R L =2KH 

Acquisition Time 


10V step to 0.1% of final 
value 


0.35 1 .50 I nA 


100 500 I pV/msec 


15x10 10 5x10 10 


0.99965 0.99982 1.00000 V/V 




Aperture Time 


Charge Transfer 


Slew Rate 


Hold Capacitor Charging Current 


Sampfe/Hold Current Ratio 


Feedthrough Attenuation Ratio 


Full Power Bandwidth 


Input Voltage Range and/or 
Output Voltage Swing 


Output Resistance 


Power Supply Rejection Ratio PSRR 


Power Consumption 


The following specifications apply for Vg 
unless otherwise noted. 



V|N = 0 V|_qG = 35V 


V||\j-VouT ^ *3 volts 




Input = 20V pk-pk 1 kHz 


±10V p-p 


R L = 2Kfi 


Sample Mode 

Vg = +9V to ±18V 


Sample Mode Vjjvj = 0 



= ±15V, C(-| = 0.005 pF, V|_q connected to ground, 0°C ^ T^ < +70°C, device fully warmed up. 




























































































































































































DEFINITIONS OF TERMS 


Zero Scale Error: The magnitude of the output voltage when switched to the hold mode with zero input voltage. This error 
consists of the sum of the offset voltage and charge transfer step voltage, and is adjustable to zero. 

Acquisition Time: The minimum time required for the output to follow the input signal, within a specified percent error, 
after the sample command. 

Voltage Gain: The ratio of the output voltage signal to the input voltage signal, in the sample mode. 


HOLD CAPACITOR RECOMMENDATIONS 


The hold capacitor (C^) acts as a memory element and also as a compensating capacitor for the sample and hold amplifier. 
For stable operation, a minimum value of 0.002/iF is recommended, with no limit set for the maximum value. The SMP-81 
is internally trimmed for a c H = o .005juF. Other values of C|_j will cause a zero scale shift, which can be calculated from the 


following equation: 


AV ZS = - ImV 


The hold capacitor should have very high insulation resistance and low dielectric absorption. For temperatures below 
85° C, polystyrene capacitors are recommended, while teflon capacitors are recommended for higher temperature applications. 


SMP-81 LOGIC CONTROL 


The sample/hold mode control of the SMP-81 incorporates 
a unique logic input circuit, which enables direct interface 
to all popular logic families and provides maximum noise 
immunity. As shown in the figure, the mode control is 
accomplished by steering the current ( 1 1 ) through Q1 or 
Q2, thus providing high speed switching and a predictable 
logic threshold. For TTL and DTL interface, simply ground 
V|_C (P' n 13). For CMOS, HTL and HNIL interface, the 
appropriate threshold voltage should be applied to V(_c- 

For proper operation, the Vlc (logic reference) must be 
always at least 3.5V below the positive supply and 2.0V 
above the negative supply. Also, sample and hold control 
(S/H) must always be 2.8V above the negative supply. 


ZERO SCALE ERROR NULL ADJUSTMENT 


S/H . 
(PIN 14) 


Q1 Q2 


CURRENT 
TO CONTROL 
SAMPLE/ 
HOLD MODES 


GUARDING AND GROUNDING LAYOUT 


Vlq 
(PIN 13) 


fiC 

< 

III 

z 


During the null adjustment, the amplifier should be switched 
continuously between the “sample" and "hold" mode. The 
error should then be adjusted to zero when the unit is in the 
“hold" mode. In this way, both offset voltage errors and 
charge transfer errors are adjusted to zero. 

V+ V- 


The use of a ground plane is strongly recommended to mini- 
mize ground path resistances. Separate analog and digital 
grounds should be used, and it is advisable to keep these two 
ground systems isolated until they are tied back to the com- 
mon system ground. Digital currents should not flow back to 
the system ground through the analog ground path. 


100K12 


.INPUT 2 


( S/H 14 
. V LC 


SMP-81 


7 OUTPUT 


FROM 

LOGIC 

CONTROL 


LOCAL 
ANALOG | 
GROUND 


S/H CONTROL 


DIGITAL 

GROUND 


GUARD RING 


/ 1 



ANALOG 

INPUT 
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FMI] 


CMP-01 


FAST PRECISION COMPARATOR 


GENERAL DESCRIPTION 


The CMP-01 is a monolithic Fast Precision Voltage 
Comparator using an advanced compatible NPN-Schottky 
Barrier Diode process. It features fast response time to both 
large and small input signals, while maintaining excellent input 
characteristics. The CMP-01 is capable of operating over 
a wide range of supply voltages, including single 5 volt supply 
operation. The large output current sinking and high output 
voltage capability assure good application flexibility, while the 
combination of fast response, high accuracy, and freedom 
from oscillation assure performance in precision level detectors 
and 12 and 13 bit A/D converters. The CMP-01 is pin 
compatible to earlier 111, 106, and 710 types. For appli- 
cations requiring lower input offset and bias currents, refer to 
the CMP- 02 data sheet. 


FEATURES 

• Fast Response Time 1 10 ns typ., 180 ns Max 

• High Input Slew Rate 92 V/pS 

• Low Offset Voltage 0.3 mV typ., 0.8 mV Max 

• Low Offset Current 4 nA typ., 25 nA Max 

rn Low Offset Drift . . . . . 1.0 pV/°C, 30 pA/°C 

• Standard Power Supplies ±5V to ±18V 

• Guaranteed Operation from Single +5V Supply 

• No Pull-up Resistor Required for TTL Drive 
■> Wired OR Capability 

m Fits 111, 106, 710 Sockets 

• | Easy Offset Nulling Single 2k£2 Potentiometer 

• I Easy to Use Free from Oscillations 


SIMPLIFIED SCHEMATIC 


PIN CONNECTIONS AND ORDERING INFORMATION 


TOP VIEW 




CMP-01 EJ 
CMP-01 CJ 



14 PIN HERMETIC DIP (Y-Suffix) 
ORDER: CMP-01 Y 
CMP-01 EY 
CMP-01 CY 


Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 
CMP01-883-J 
CMP01-883-Y 
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ABSOLUTE MAXIMUM RATINGS 


Total Supply Voltage, V+ to V- 

36V 

Output to Ground 

-5V to +32V 

Output to Negative Supply Voltage 

50V 

Ground to Negative Supply Voitage 

30V 

Positive Supply Voltage to Ground 

30V 

Positive Supply Voltage to Offset Null 

Oto 2V 

Power Dissipation (See Note) 

500 mW 

Differential Input Voltage 

±11V 

Input Voltage (V s = ±15V) 

±15V 


Output Sink Current (Continuous Operation) 
Operating Temperature Range — 

CMP-01 

CMP-01E, -01C 
Storage Temperature Range 
Lead Temperature (Soldering, 60 Sec) 
Output Short Circuit Duration — to ground 

to V+ 


75 mA 


-55 C to +125 C 
0°C to +70°C 
65°C to +150°C 
300° C 
Indefinite 
1 min. 


Note: Maximum package power dissipation vs. ambient temperature 


Package T ype 

TO-99 (J) 

Dual -in-Line (Y) 


M.aximum Ambient 
Temperature for Rating 

80°C 

100°C 


Derate Above Maximum 
Ambient Temperature 

7.1 mW/°C 
10.0 mW/°C 


TYPICAL PERFORMANCE CURVES 


RESPONSE TIME FOR lOOmV STEP AND VARIOUS INPUT OVERDRIVES 



RESPONSE TIME, lOOmV STEP, 5mV OVERDRIVE, VARIOUS LOADS 
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Cl crTBIPAI PUAPAPTCRICTIPC 


DC 

< 

III 

z 

5g*f 


These specifications apply for V s = ± 15V, T A = 25°C unless otherwise noted. 


Parameter 

i 

Symbol j 

Test Conditions 

Min 

Typ. 

Max. , 

! Units 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Differential Input Resistance 


Voltage Gain 


Response Time 




V G = 0.4V to 2.4V 


lOOmV step, 5m V overdrive 
no load (no pull-up) 

5kn to 5V 

TTL fan-out = 4, no pull-up 


5V step 5mV overdrive 
no load (no pull-up) 

5kn to 5V 

TTL fan-out = 4, no pull-up 


Input Slew Rate 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 


Output Leakage Current 


Positive Supply Current 


Negative Supply Current 


Power Dissipation 


Offset Voltage Adjustment Range 



V in 3mV, l D = 320pA 
V jn > 3mV, l c = 0 


V jn < -10mV, l s j nk = 6.4 mA 
V jn < -lOmV, l sjnk < 12 mA 


V jn > lOmV, V 0 = 30V 


V in < -lOmV 


V jn < -lOmV 


V jn < -lOmV 


Nulling Pot > 2kf2 



These specifications apply for V s+ = 5V, V s _ = 0V, T A = 25°C, unless otherwise noted. 


Vnc 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Voltage Gain 


Response Time 


Input Voltage Range 


Saturation Voltage 


Positive Supply Current 


Power Dissipation 


R s < 5kn (Note 1 





The following specifications apply for V s = + 15V, -55°C < T A < +125°C, unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage Drift 
Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Voltage Gain 


Response Time 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 




R s sJ 5kf2 (Note 1 ) 

V s+ = 5V, V s _ = 0V (Note 1 


T a = +125 J C (Note 1) 
T A = -55° C (Note 1 ) 


25° C « T a « +125°C 
-55° C <S T a *£ 25' J C 


T a = +125'C 
T A = -55^0 


lOOmV step, 5mV overdrive 
T A = +125 1 'C, no load 
T A = -55° C, no load 


V in » 4m V, l D = 200/uA 


Vjn ^ lOmV, l s jnk 0 
Vj n < -lOmV , l sjnk = 6.4 mA 


NOTE 1: These parameters are specified as the maximum values required to drive the output between the logic levels of 0.4V and 2.4V with a Ikn load tied to 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 










































































































































































































ELECTRICAL CHARACTERISTICS 


These specifications apply for V s = +15V, T A - 25 C unless otherwise noted 


Parameter 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Differential input Resistance 


Voltage Gain 


Response Time 



Input Slew Rate 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 


Output Leakage Current I 


Positive Supply Current 


Negative Supply Current 


Power Dissipation 


Offset Voltage Adjustment Range 


These specifications apply for V s + = 5V, V s - = OV, T A = 25°C unless otherwise noted 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Voltage Gain 


Response Time 


Input Voltage Range 


Saturation Voltage 


Positive Supply Current 


Power Dissipation 


The following specifications apply for V s = i15V, 0° < T A < +70°C unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage Drift 
Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift TCI 0S 



R s < 5kS2 (Note 1 ) 

V s+ = 5V, V s _ = OV (Note 1) 



Input Bias Current 


Voltage Gain 


Response Time 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 



Ta 

= +70° C (Note 1) 

Ta 

= 0°C (Note 1) 

25° 

C *£ T a < +70° C 

0°C 

< T A < 25° C 

Ta 

= +70° C 

t a 

= 0°C 

Vo 

= 0.4V to 2.4V 

100mV step, 5m V overdrive 

t a 

= +70° C, no load 

t a 

= 0°C, no load 


5V *£ V s+ < 15V, -15V < V s _ < OV 


Vj n > 4mV, l 0 = 200*iA 


Vj n < -TOmV, Ijjnk _ 0 
Vj n < -lOmV, l s j n k = 6.4 mA 



NOTE 1: These parameters are specified as the maximum values required to drive the output between the logic levels 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage 


of 0.4V and 2.4V with a 1 kS2 load 
gain and input impedance. 
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UMP-02 


LOW INPUT CURRENT PRECISION COMPARATOR 


GENERAL DESCRIPTION 

The CMP-02 is a monolithic low input current com- 
parator using an advanced compatible NPN-Schottky Barrier 
Diode process. It features superior input characteristics with 
extremely low offset voltage, offset current, bias current and 
temperature drift. High common mode and power supply 
rejection plus good response time contribute to excellent 
performance in the most demanding applications. The bal- 
anced offset nulling, large output drive, and wired-or capa- 
bility combined with internal pull-up maximize application 
convenience. The CMP- 02 is capable of operating over a 
wide range of supply voltages, including single plus 5 volt 
supply operation, and is pin-compatible to earlier 111, 106, 
and 710 types. For applications requiring faster response time, 
please refer to the CMP- 01 Fast Precision Comparator 
data sheet. 


FEATURES 

• Low Offset Voltage 0.3 mV typ., 0.8 mV Max 

• Low Offset Current 0.3 nA typ., 3.0 nA Max 

■i Low Bias Current 28 nA typ., 50 nA Max 

■I Low Offset Drift 1.0 jxV/ 3 C, 4 pA/° C 

m High Gain 200,000 Min 

m High CMRR 110 dB typ., 94 dB Min 

■» High Input Impedance 16 M£2 

■I Fast Response Time 190 ns typ., 270 ns Max 

WB Standard Power Supplies ±5V to ±18V 

m Guaranteed Operation from Single +5V Supply 

tB No Pull-up Resistor Required for TTL Drive 

• Wired-OR Capability 

• Fits 111, 106, 710 Sockets 

m Easy Offset Nulling Single 2Kf2 Potentiometer 

WB Easy to Use Free from Oscillations 








ELECTRICAL CHARACTERISTICS 


These specifications apply for V s = ± 

15V, Ta = 25°C unless otherwise noted. 





.Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 


Input Offset Voltage 


input Offset Voitage 


Input Offset Current 


Input Bias Current 


Differential Input Resistance 


Voltage Gain 


Response Time 


Input Slew Rate 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 


Output Leakage Current 


Positive Supply Current 


Negative Supply Current 


Power Dissipation 


Offset Voltage Adjustment Range 



R s < 5kfi (Note 1) 


R s < 50Kfi (Note 1 i 


(Note 1 ) 



V 0 = 0.4V to 2.4V 


lOOmV step, 5mV overdrive 
no load (no pull-up) 

5kO to 5V 

TTL fan-out = 4, no pull-up 



5V < V s+ < 18V, -18V < V s _ < 0V 


V jn 3 = 3mV, l 0 = 320 mA 
V| n > 3mV, l 0 = 0 


Vjn ^ lOmV, Isjnk _ 6.4 mA 
Vjn — lOmV, Ijink = 12 mA 


V m < -lOmV 


Vj n < -1 OmV 


Vj n < -lOmV 


Nulling Pot > 2kf2 



These specifications apply for V s + = 5V, V s - = 0V, T^ = 25°C, unless otherwise noted. 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Voltage Gain 


Response Time 



Input Voltage Range 


Saturation Voltage 


Positive Supply Current 


Power Dissipation 



lOOmV step, 5m V overdrive 
5kJ2 to 5V 

TTL fan-out = 4, 5kJ2 to 5V 


Vj n < -3.5mV, l s j n (< < 6.4 mA 


V in < -lOmV 


V in < -1 OmV 



The following specifications apply for V s = + 15V, -55°C < T/\ < +125°C, unless otherwise noted. 


Input.Offset Voltage 


Average Input Offset Voltage Drift 
Without External Trim 
With External Trim 


Input Offset Current 


Average Input Offset Current Drift 


Input Bias Current 


Voltage Gain 


Response Time 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 



NOTE 1 : These parameters are specified as the maximum values required to drive the output between the logic levels of 0.4V and 2.4V with a 1 kfi load tied to 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 
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Precision Monolithics 


E L E CTR ! C A L CH A R ACTE R 1ST ICS 


These specifications apply for V s = ±15V, T A = 

25°C unless otherwise noted. 







Parameter 

Symbol 

i 

Test Conditions 

Min. | Typ. 

I 

Max. 

Min. 

' Typ. 

i 

| Max. | 

1 

Units 



Input Offset Voltage 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Differential Input Resistance 


Voltage Gain 


Response Time 


Input Slew Rate 


Input Voltage Range 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Positive Output Voltage 


Saturation Voltage 


Output .Leakage Current 


Positive Supply Current 


Negative Supply Current 


Power Dissipation 


Offset Voltage Adjustment Range 


These specifications apply for V s + = 5V, V s - = OV, T A = 25°C unless otherwise noted. 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Voltage Gam 


Response Time 



Input Voltage Range 


Saturation Voltage 


Positive Supply Current 


Power Dissipation 


The following specifications apply for V s = ±15V, 0° < T A < +70°C unless otherwise noted. 


Input Offset Voltage 


Average Input Offset Voltage Drift I 

Without External Trim TCV os 

- . _ l w 

1 ~ * os 


Input Offset Current 


Average Input Offset Current Drift j TCI 0S 


Input Bias Current 



R s < 5kfi (Note 1 ) 

V s+ = 5V, V s _ = 0V (Note 1) 


R s = 500 
R s - 500 


T a = +70° C (Note 1) 
T a = 0°C (Note 1) 


25 C < T A < +70 C 
0° C < T a < 25° C 


T a = +70° C 

T A = o°c 


V Q = 0.4V to 2.4V 


1 00m V step. 5mV overdrive 
T a = +70° C, no load 
T A = 0°C, no load 


3.5 mV 

4.3 mV 


Input Voltage Range 


Common Mode Rejection Ratio CMRR 


Power Supply Rejection Ratio PSRR 


Positive Output Voltage Vqh 


Saturation Voltage I Vs A t 



Vj n < -lOmV, <sink “ 0 
V in < -lOmV, (sink = 6.4 mA 



NOTE 1 : These parameters are specified as the maximum values required to drive the output between the logic levels of 0.4V and 2.4V with a 1 kft load tied to 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 
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6 BIT MONOLITHIC D/A CONVERTER 


GENERAL DESCRIPTION 

The D AC-01 is a complete monolithic 6-bit digital-to-analog 
converter, incorporating current steering logic, current sources, 
diffused resistor ladder network, precision voltage reference 
and fast summing op amp on one chip. Monolithic construc- 
tion provides small size, light weight, low power consumption 
and very high reliability. Wide power supply range, three 
output voltage options, and three input code options assure 
flexibility for a wide variety of applications. A seventh bit 
may also be added for greater resolution. The DAC-01 is ideal 
for CRT deflection circuits, servo positioning controls, digitally 
programmed power supplies and pulse generators, modem and 
telephone system digitizing and demodulation circuits, digital 
filters, and 6-bit A/D converters. Introduced in 1970, the 
DAC-01 is still the fastest, lowest power, most accurate 6-bit 
complete monolithic DAC ever made. 


FEATURES 

m Fast 3/isec Settling Time (Max) 

■> Complete .... Includes Reference, Ladder, Op Amp 

m Low Power Consumption 250 mW (Max) 

m 6-Bit Resolution 7 Bit Accuracy 

m 3 Output Options +10V, ±5V, ±10V 

m Standard Power Supplies ±12V to ±18V 

m -55°/+125°C or 0°/70°C Ranges Available 
m TTL, DTL Compatible Logic Levels 
m Models With Ml L-STD-883A Class B 
Processing Available From Stock 
M Low Cost 


SIMPLIFIED SCHEMATIC 



PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

MSB Al 1 — 





—14 FULL SCALE TRIM 

ORDER: DAC-01 Y DAC-01 CY 

DAC-01 BY DAC-01 HY 

A2 2— 


— 13 V- 

DAC-01 FY DAC-01 DY 

A3 3— 


— 12 BIPOLAR/UNIPOLAR 


A4 4— 

A5 5— 


— il SUM NODE 

— 10 SCALE FACTOR 

Military Temperature Range Devices 

With MIL-STD-883A Class B Processing: 

LSB A6 6— 


—9 GROUND 

ORDER: DAC01-883-Y 

V+ 7— 


—8 ANALOG OUTPUT 

DAC01-883-BY 

DAC01-883-FY 

14 PIN HERMTIC DIP (Y-Suffix) 
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Precision Monolithics 


absolute maximum ratings 




Operating Temperature 


Logic Input to Ground 

-0.7 to +6V 

DAC-01 , DAC-01 B, DAC-01 F 

55°C to +125°C 

Internal Power Dissipation (Note 1) 

500 mW 

DAC-01C, DAC-01 H, DAC-01 D 

0°C to +70° C 

Storage Temperature 

-65° C to +150°C 

V+ Supply Voltage to Ground 

0 to +18V 

Lead Soldering Temperature 

300° C (60 sec) 

V- Supply Voltage to Ground 

0 to -18V 

Output Short Circuit Duration (Note 2) 

Indefinite 

NOTE 1: Rating applies up to ambient temperatures 

NOTE 2: Short circuit may be to ground 

or either 

of 100°C. For temperatures above 
derate linearly at 10mW/° C. 

o 

o 

p 

supply. Rating applies to +125°C case tem- 
perature or +75°C ambient temperature. 

ELECTRICAL CHARACTERISTICS 





These specifications apply for Vg = ±15V and over the rated operating temperature range unless otherwise noted. 


Parameter 

DAC-01 

DAC-01B 

DAC-01 F 

DAC-01C 

DAC-01 H 

DAC-01D 

Units 

Output Options 

Unipolar 

Bipolar 

Unipolar 

Bipolar 

Unipolar 

Unipolar 

Bipolar 

Unipolar 

Unipolar 

Bipolar 


Temperature Range 

-55/+125 

-55/+ 125 


0/+70 

0/+70 

0/+70 

°C 

Nonlinearity 25°C — Max 

±0.40 

±0.40 

±0.40 

±0.40 

±0.40 

±0.78 

%FS 

Nonlinearity Over Temperature — Max 

±0.45 

±0.45 

±0.45 

±0.45 

±0.45 

±0.78 

%FS 

Full Scale Tempco — Max 

±80 

±120 

±80 

±160 

±160 

±160 

ppm/° C 

Unipolar Zero Scale Output 

Voltage — Max (Note 1 , 2) 

25 

25 

40 

25 

40 

50 

1 

mV 


These specifications apply for all DAC-01 grades, Vg = ±15V and over the rated operating temperature range unless otherwise noted. 


1 

l 

Parameter 

Conditions 

Min 

Typ 

Max 

Units 

Unipolar Full Scale 

Output Voltage (Note 3) 

2Kf2 load, logic < 0.5V, short pin 13 to pin 14. 
Short pin 12 to Ground and pin 10 to pin 11. 

+10.00 

- 

+ 11.75 

Volts 


Bipolar Output Voltage (Note 3) 

±5 Volt Range 

V FS+ 

VFS- 

±10 Volt Range 

V FS+ 

V FS- 

2Kft Load, Short pin 11 to pin 12. 

Short pin 13 to pin 14, Short pin 10 to pin 11. 

Logic Inputs < 0.5V 

Logic Inputs > 2.1 V 

Open pin 10 

Logic Inputs < 0.5V 

Logic Inputs > 2.1V 

+4.93 

-5.94 

+9.86 

-11.89 

- 

+5.94 

-4.93 

+11.89 

-9.86 

Volts 

Volts 

Volts 

Volts 

Bipolar Offset Voltage (Note 1) 

±1/2 (1 V FS+ l-l V F s_l ) 

±5 Volt Range 
±10 Volt Range 

- 

±40 

±80 

±70 

±140 

mV 

mV 

Resolution 


- 

- 

6 

bits 

Logic Input "0" 


- 

- 

0.5 

Volts 

Logic Input "1” 


2.1 

- 

- 

Volts 

Logic Input Current. Each Input 


- 

2.2 

8 

tiA 

Power Supply Sensitivity 

±12V<Vg<±18V V FS s 10.0 V 

- 

±0.01 

±0.15 

%v FS /v 

Power Consumption 


- 

200 

250 

mW 

Settling Time to ±1/2 LSB 

2.1 V < logic level < 0.5V Ta = 25°C. 



1.5 

3 

Msec 

NOTES: 

1 . Zero scale or bipolar offset voltage can be trimmed to zero volts or to the exact one's c ft two's complement condition with an external resistor 
network to pin 11. 

2. Logic input voltage > 2.1 volts. 

3. Full scale is adjustable to precisely 10 volts for unipolar operation and 10 volt or 20 volt p-p bipolar operation with an external 500 ohm 
potentiometer from pin 14 to V-. 
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DAC-03 


8 & 10 BIT LOW COST MONOLITHIC D/A CONVERTER 


GENERAL DESCRIPTION 

The DAC-03 is a complete 10 bit low cost D/A converter on a 
single 82 x 148 mil monolithic chip. All elements of a com- 
plete DAC are included-precision voltage reference, current 
steering logic, current sources, R-2R resistor network and high 
speed internally compensated output op amp. The untrimmed 
diffused R-2R resistor ladder network achieves monotonic 
operation over a wide temperature range. The buffered refer- 
ence input is capable of tracking over a wide range of voltages, 
increasing application flexibility. The wide power supply 
range, Iqw power consumption and choice of full scale output 
voltages assure utility in a wide range of applications including 
CRT displays, data acquisition systems, A/D converters, and 
servo positioning controls. For bipolar DAC's refer to the 
DAC-02 and DAC-04 data sheets. 


FEATURES 


Monotonicity Guaranteed 
Low Cost 

Complete Includes Reference and Op Amp 

Compact Single 18 Pin DIP Package 

Fast 1.5 //sec Settling Time 

Stable Full Scale Tempco 60 ppm/° C 

Standard Power Supplies . ±12Vto±18V 

Low Power Consumption 350 mW Max 

TTL, DTL, CMOS Compatible Inputs 
5V and 10V Models Available 


SIMPLIFIED SCHEMATIC AND PIN CONNECTION DIAGRAM 



ORDERING INFORMATION 


MODEL 

MONOTONICITY 

TEMP RANGE 

FS TEMPCO 

PACKAGE 

DAC-03 ADX1 (or X2I* 

10 BITS 

0°/+70°C 

60 ppmr C TYP 

18 PIN DIP 

DAC-03 BDX1 (or X2)* 

9 BITS 

0°/+70°C 

60 ppm/° C TYP 

18 PIN DIP 

DAC-03 CDX1 (or X2)* 

8 BITS 

0°/+70°C 

60 ppm/°C TYP 

18 PIN DIP 

DAC-03 DDX1 (or X2)* 

7 BITS 

0°/+70°C 

60 ppm/°C TYP 

18 PIN DIP 


•Suffix XI indicates +10V output; suffix X2 indicates +5V output. 
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ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 

0° to +70°C 

Internal Reference Output Current 

300//A 

Storage Temperature Range 

-65° C to +15Q°C 

Reference Input Voltage 

0 to +1QV 

V+ Supply to Analog Ground 

0 to + 18V 

Internal Power Dissipation 

500 mW 

V- Supply to Analog Ground 

0 to -18V 

Lead Soldering Temperature 

300° C (60 sec) 

Analog Ground to Digital Ground 

0 to ±0.5V 

Output Short Circuit Duration 

Indefinite 

Logic Inputs to Digital Ground 

-5V to (V + — .7V) 

(Short circuit may be to ground 

or either supply.) 


ELECTRICAL CHARACTERISTICS 


These specifications apply for Vs = ±15V and = 25°C unless otherwise specified. 



Settling Time 


Full Scale Tempco 


Full Scale Tempco 


Reference Input Bias Current 


Reference Input Impedance 


Reference Input Slew Rate 


Reference Output Voltage 


Zero Scale Offset 


Power Supply Sensitivity 


Power Dissipation 


Logic Input Current 


Logic Input “0" 


Full Scale Output Voltage 
10 Volt Models (XI) 

5 Volt Models (X2) 


To ±1/2 LSB, 10 Volt Step 


Total, Internal Reference Connected 


External Reference 



fisec 


ppm/° C 


ppm/°C 


nA 




V//±sec 


V 


mV 


% V FS /V 


mW 


mA 


V 



+11.5 

V 

+5.75 

V 


NOTE: Reference Output terminal connected directly to Reference Input terminal and pin 18, R|_ = 2Kft, all logic inputs > 2.0 V. 
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IMPROVED DAC-02 


DAC-05 


11 BIT DIGITAL TO ANALOG CONVERTER 

(10 BITS PLUS SIGN) 


GENERAL DESCRIPTION 


The DAC-05 is a complete, monolithic, Sign Plus 10 Bit DAC 
with a voltage output. A precision voltage reference, a logic- 
controlled polarity switch, and a high speed (1.5 Msec settling 
time) output op amp are included. Monotonicity, non- 
linearity, power consumption, and full scale temperature 
coefficient are guaranteed over the full operating temperature 
range. Reliability is enhanced by a monolithic design, 100% 
burn-in, and a hermetic DIP package. Six low cost 0°/70°C 
and six -55°/+125°C models are available plus six models with 
MIL-STD-883A Class B processing. 


FEATURES 

m Complete Includes Reference and Op Amp 

m Bipolar Output Sign/Magnitude Coding 

• Fast 1.5 Msec Settling Time 

M Monotonicity and Nonlinearity Guaranteed 

m Reliable . 100% Burned-in 72 Hrs @+125° C 

m Low Power Consumption 350 mW Max 

m Compact Single 18 Pin Hermetic DIP Package 

■I Choice of Output Ranges ±5V or ±10V 

m Models with MIL-STD-883A Class B 
Processing Available From Stock 



ORDERING INFORMATION 


MODEL 

DAC-05AX1 (or 2) 
DAC-05BX1 (or 2) 
DAC-05CX1 (or 2) 
DAC-05 EX1 (or 2) 
DAC-05FX1 (or 2) 
DAC-05GX1 (or 2) 


MONOTONICITY 

10 BITS 
9 BITS 

8 BITS 
10 BITS 

9 BITS 
8 BITS 


TEMP RANGE 

-55°/+125°C 

-55°/+125°C 

-55°/+125°C 

0°/+70°C 

0°/+70°C 

0°/+70°C 


NOTE: Use suffix XI for ±10V output or suffix X2 for ±5V output. 


Military Temperature Range Devices 
with MIL-STD-883A Class B Processing: 


MODEL 


MONOTONICITY 


DAC 05-883-AX 1 (or 2) 10 BITS 

DAC 05-883-BX1 (or 2) 9 BITS 

DAC 05-883-CX1 (or 2) 8 BITS 
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ce 

< 

111 

z 


ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 


Analog Ground to Digital Ground 

0 to ±0.5V 

DAC-05A,B,C 

-55° C to +125° C 

Logic Inputs to Digital Ground 

-5V to (V + - ,7V) 

DAC-05E,F,G 

0°C to +70° C 

Internal Reference Output Current 

300pA 

Storage Temperature Range 

-65°C to +150° C 

Reference Input Voltage 

0 to +10V 

V+ Supply to Analog Ground 

Oto +18V 

Internal Power Dissipation 

500 mW 

V-Supply to Analog Ground 

0 to -18V 

Lead Soldering Temperature 

300° C (60 sec) 



Output Short Circuit Duration 

Indefinite 



(Short circuit may be to ground or either supply. 

ELECTRICAL CHARACTERISTICS 

- MILITARY GRADES 



These specifications apply for Vg = ±15V and T^ = -55° C to +125° 

C unless otherwise specified. 



DAC-05A 


DAC-05B 


D AC-05 C 


Parameter 


Resolution 


Monotonicity 


Nonlinearity 


Full Scale Tempco 


Full Scale Output Voltage 
(XI Suffix) 


Full Scale Output Voltage 
(X2 Suffix) 


Zero Scale Offset 
(Sign Bit High, 
All Others Low) 


Zero Scale Symmetry 
(XI Suffix) 


Zero Scale Symmetry 
(X2 Suffix) 


Full Scale Bipolar Symmetry 
(XI Suffix) 


Full Scale Bipolar Symmetry 
<X2 Suffix) 


Settling Time 


Reference Input Slew Rate 


Reference Input Bias Current 


Reference Input Impedance 


Reference Output Voltage 


Logic Input Current 


Logic Input "0" 


Power Supply Sensitivity 
<V S = ±12V to ±18V) 


Power Dissipation 

"out' 01 


Symbol Conditions 


Including Sign 


Min Typ Max Min Typ Max Min Typ 




Internal Reference Connected 


Enternal Reference Connected 


30 60 


30 


Max Units 


1 1 bits 


bits 


±0.4 %FS 


%FS 


120 ppm/°C 


ppm/°C 


EM 

Sign Bit High (Note 1 ) 

+10.0 

- 

+11.5 

+10.0 

- 

+11.5 

+10.0 

- 

+11.5 

V 

V FS- 

Sign Bit Low (Note 1) 

-11.5 

- 

-10.0 

-11.5 

- 

-10.0 

-11.5 

- 

-10.0 

V 

V FS+ 

Sign Bit High (Note 1) 

+5.00 

- 

■*5.75 

+5.00 

- 

+5.75 

+5.00 

- 

+5.75 

V 

V FS- 

Sign Bit Low (Note 1) 

-5.75 

- 

-5.00 

-5.75 

- 

-5.00 

-5.75 

- 

-5.00 

V 



0.02 

0.05 

0.05 

0.1 

200 

300 

250 

350 


0.02 

0.05 

0.05 

0.1 

200 

300 

250 

350 


NOTE 1 : Reference Output terminal connected directly to Reference Input terminal, R^ = 2KJ2, all logic inputs > 2.0 V. 

NOTE 2: Zero Scale Symmetry is the change in the output voltage produced by switching the Sign Bit with all logic bits low (V z g + 
NOTE 3: Full Scale Bipolar Symmetry is the magnitude of the difference between IVpg + l and IVpgJ. 


%v FS / v 


0.1 |%v FS /v 


300 mW 


350 I mW 


- v zs->- 





























































































































































































































CONNECTION INFORMATION 


FULL SCALE ADJUSTMENT - Full Scale output voltage may be trimmed by use 
of a potentiometer and series resistor as shown; however, best results will be obtained 
if a low tempco resistor is used or if pot and resistor tempcos match. Alternatively, a reference 

single pot of > 75KO may be used. full output_ 

REFERENCE INPUT BYPASS - l owest noisp and fastest settling operation will be iolusi <| ? >n r 

obtained by bypassing the Reference Input to Analog Ground with a O OljtF disk capacitor P0T J J 1 "nput 

GROUNDING - For optimum noise rejection, separate digital and analog grounds have < L0WTC 

been brought out. Best results will be obtained if these grounds are connected together t 

at one point only, preferably near the DAC-05 package, so that the large digital currents _L G ' 

do not flow through the analog ground path. 


ELECTRICAL CHARACTERISTICS- COMMERCIAL GRADES 


These specifications apply for Vg = ±15V and T^ = 0°C to +70°C unless otherwise specified. 


FULL SCALE ADJUSTMENT CIRCUIT 

/ DIGITAL INPUTS » 


DAC-05 E 


DAC-05 F 


DAC-05 G 


Symbol 


Conditions 


Including Sign 




Internal Reference Connected 


External Reference Connected 


Sign Bit High (Note 1 ) 


Sign Bit Low (Note T) 


Sign Bit High (Note 1 ) 


Sign Bit Low (Note 1) 



Min Typ Max Min Typ Max Min Typ Max Units 


11 11 11 11 11 11 11 11 11 bits 


9 I - I - 8 - - bits 


±0.4 %FS 


±0.5 %FS 


1 00 ppm/ C 


30 I — ppm/°C 


+11.5 V 


-10.0 V 


+5.75 V 


-5.00 V 


1.0 5.0 mV 


+10.0 

- 

+1 1 .5 

+10.0 

- 

+11.5 

+10.0 

-11.5 

- 

-10.0 

-11.5 

- 

-10.0 


+5.00 

- 

±5.75 

+5.00 

- 

±5.75 

+5.00 1 

-5.75 

- 

-5.00 

-5.75 

- 

-5.00 

3d 

- 

1.0 

5.0 

- 

1.0 

5.0 

i 

_ J 




Parameter 


Resolution 


Monotonicity 


Nonlinearity 


Full Scale Tempco 
(Note 4) 


Full Scale Output Voltage 
(XI Suffix) 


Full Scale Output Voltage 
(X2 Suffix) 


Zero Scale Offset 
(Sign Bit High, 
All Others Low) 


Zero Scale Symmetry 
(XI Suffix) 


Zero Scale Symmetry 
(X2 Suffix) 


Full Scale Bipolar Symmetry 
(XI Suffix) 


Full Scale Bipolar Symmetry 
(X2 Suffix) 


Settling Time 


Reference Input Slew Rate 


Reference Input Bias Current 


Reference Input Impedance 


Reference Output Voltage 


Logic Input Current 


Logic Input "0" 


Logic Input "1" 


Power Supply Sensitivity 
(Vg = ±12V to ±18V) 


Power Dissipation 


NOTE 1 : Reference Output terminal connected directly to Reference Input terminal, R^ = 2K£2, all logic inputs > 2.0 V. 

NOTE 2: Zero Scale Symmetry is the change in the output voltage produced by switching the Sign Bit with all logic bits low (V^g + -V-^gJ- 
NOTE 3: Full Scale Bipolar Symmetry is the magnitude of the difference between |V pg + l and IV pg I. 

NOTE 4: Parameter is not 100% tested; 90% of units meet this specification. 








0.05 

0.1 

200 

300 

250 

350 


a 

< 

in 

z 
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TWO'S COMPLEMENT 10 BIT D/A CONVERTER 


GENERAL DESCRIPTION 

The DAC-06 is a complete, monolithic, Two's Complement 
10 Bit DAC with a voltage output. A precision voltage refer- 
ence, R-2R resistor network, bipolar offset circuit, and a high 
speed (1.5 nsec settling time) output op amp are included. 
Monotonicity, nonlinearity, power consumption, and full scale 
temperature coefficient are guaranteed over the full operating 
temperature range. Reliability is enhanced by a monolithic 
design, 100% burn-in, and a hermetic DIP package. Three low 
cost 0°/70°C and three -55°/+125°C models are available plus 
three models with MIL-STD-883A Class B processing. 


FEATURES 

m Complete Includes Reference and Op Amp 

■I Bipolar Output Two's Complement Coding 

M Fast 1.5 jusec Settling Time 

• Monotonicity and Nonlinearity Guaranteed 

m Reliable 100% Burned-in 72 Hrs @ +125°C 

• Low Power Consumption 350 mW Max 

m Compact . \ . . Single 18 Pin Hermetic DIP Package 

• Models with MIL-STD-883A Class B Processing 
Available From Stock 



SIMPLIFIED SCHEMATIC 


DIGITAL INPUTS 



PIN CONNECTIONS 



18 BIPOLAR ADJUST 
17 REFERENCE OUTPUT 
16 POSITIVE POWER SUPPLY 
15 REFERENCE INPUT 
14 ANALOG OUTPUT 
13 ANALOG GROUND 
12 NEGATIVE POWER SUPPLY 
11 DIGITAL GROUND 
10 BIT 10 LSB 


TOP VIEW 

18 PIN HERMETIC DUAL-IN-LINE 
(X-Suffix) 


ORDERING INFORMATION 


MODEL 

DAC-06AX 
DAC-06BX 
DAC-06CX 
DAC-06EX 
DAC-06 FX 
DAC-06GX 


MONOTONICITY 

10 BITS 
9 BITS 

8 BITS 
10 BITS 

9 BITS 
8 BITS 


TEMP RANGE 

-55°/+125°C 

-55°/+125°C 

-55°/+125°C 

0°/+70°C 

0°/+70°C 

0°/+70°C 


Military Temperature Range Devices 
with MIL-STD-883A Class B Processing: 


MODEL 

DAC06 -883-AX 
DAC06-883-BX 
DAC06-883-CX 


MONOTONICITY 

10 BITS 
9 BITS 
8 BITS 
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ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range Internal Reference Output Current 300juA 

DAC-06A, B, C -55°C to +125°C Reference Input Voltage 0 to +10V 

DAC-06E, F, G 0°Cto+70°C Bipolar Offset Input Voltage Oto+IOV 

Storage Temperature Range -65°C to +150°C Internal Power Dissipation 500 mW 


V+ Supply to Analog Ground 0 to +18V 

V- Supply to Analog Ground 0 to -18V 

Analog Ground to Digital Ground 0 to ±0.5V 

Logic Inputs to Digital Ground -5V to (V + - .7V) 

DAC-06 DEFINITIONS 

FULL SCALE OUTPUT RANGE— The peak-to-peak voltage swing 
of the converter's output, i.e. IVps+l+IVpS-l f° r bipolar operation, 
and (Vps-Vzs) for unipolar operation. 

POSITIVE BIPOLAR FULL SCALE OUTPUT VOLTAGE (V FS +)- 
The output for 01 1 1 1 1 1 1 1 1 input code. 

NEGATIVE BIPOLAR FULL SCALE OUTPUT VOLT AGE(V FS J- 

The output voltage for 1000000001 input code for Two's Comple- 
ment coding, or the output voltage for 1000000000 input code for 
One's Complement coding. 

UNIPOLAR FULL SCALE OUTPUT VOLTAGE (V F s>-The (posi- 
tive) output voltage for 0111111111 input code. 

UNIPOLAR ZERO SCALE OUTPUT VOLTAGE (V ZS )-The output 
voltage for 1000000000 input code. 

BIPOLAR OFFSET VOLTAGE 1/2(|V FS+ HV F s_l)-The maximum 
error due to asymmetry around zero output expressed as a percent- 
age of Full Scale Output Range. (This is adjustable to zero— see 
Adjustment Procedures on the last page.) 


ELECTRICAL CHARACTERISTICS - MILITARY GRADES 

These specifications apply for Vg = ±15V and = -55° C to +125‘ 


Lead Soldering Temperature 300°C (60 sec) 

Output Short Circuit Duration Indefinite 

(Short circuit may be to ground or either supply.) 


LEAST SIGNIFICANT BIT (LSB)— The smallest incremental output 
change obtainable, which is ideally equal to the full scale output 
range divided by 2 n_ 1 , where n = number of bits of resolution. 

MOST SIGNIFICANT BIT (MSB)— The largest incremental output 
change obtainable by switching a single logic input, ideally equal to 
the ideal LSB multiplied by 2 n_ ^, where n = number of bits of 
resolution. In Two's and One's Complement Converters this MSB is 
inverted with respect to the other (binary) bits and is used as a sign 
bit; this feature is incorporated into the DAC-06 design. 

MONOTONICITY— Having each successive output state greater than 
or equal to the preceding one when the DAC is sequenced through 
all successive states from V F s~ to V F s+- 

FULL SCALE TEMPERATURE COEFFICIENT— Change in absolute 
full scale output range in ppm between 25° C and either temperature 
extreme divided by the corresponding change in temperature. 

POWER SUPPLY SENSITIVITY— The ratio of the percentage change 
in full scale output range to the change in the supply voltage pro- 
ducing it. 


C unless otherwise specified. 


Parameter 


Resolution 


Monotonicity 


Nonlinearity 



DAC-06A 


DAC-06B 


DAC-06C 


Unipolar Zero Scale Output 
Voltage (Pin 18 to Pin 11) ' 


Bipolar Offset Voltage 
(Pin 15 to 18 and 17) 


Settling Time 


Reference Input Slew Rate 


Reference Input Bias Current 


Reference Input Impedance 


Reference Output Voltage 


Logic Input Current 


Logic Input "0” 


Logic Input "1” 


Power Supply Sensitivity 
(Vg = ±12V to ±18V) 


Power Dissipation 
(l OUT = 0) 


NOTE 1 : Reference output terminal connected to Reference Input terminal and to Bipolar 


Min 

Typ 

Max 

Min 

Typ 

1 

Max 

Min 

10 

10 

10 

10 

10 

10 

10 

10 

- 

- 

9 

- 

- 

8 

0.1 

- 

- 

0.2 

- 

- 

0.4 

0.2 

- 

- 

0.3 

- 

- 

0.5 

- 

30 

60 

- 

45 

90 

- 

- 

30 

- 

- 

30 

- 

- 

10 

fl 

11.5 

10 

■ 

11.5 

10 

- 

1.0 

5.0 

- 

1.0 

5.0 

- 

- 

2.0 

10 

- 

2.0 

10 

- 

-5.0 

- 

-0.1 

-5.0 

- 

-0.1 

-5.0 

- 

1.5 


- 

1.5 

- 

- 

- 

1.5 

- 

- 

1.5 

- 

- 

- 

100 

- 

- 

100 

- 

- 

- 

200 


- 

200 

- 

- 

- 

m 


- 

6.7 

- 

- 

- 

±1.0 

±10 

- 

±1.0 

± 10 

- 

- 

- 

0.8 

- 

- 

0.8 

- 


- 

- 

2.0 

- 

- 

2.0 

- 

0.02 

0.05 

- 

0.02 

0.05 

- 

- 

0.05 

0.1 

- 

0.05 

0.1 

- 

- 

200 

300 

- 

200 

300 


- 

250 

350 

- 

250 

350 

- 


Adjust terminal with R^ = : 
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EXTERNAL ADJUSTMENTS - Full Scale Range and Bipolar 
Symmetry may be adjusted using the connections shown with the 
procedures on the next page. 

REFERENCE INPUT BYPASS - Lowest noise and fastest settling 
operation will be obtained by bypassing the Reference Input and 
the Bipolar Offset Adjust inputs with O.OlpF disc capacitors 
connected to Analog Ground. 

GROUNDING - For optimum noise rejection, separate digital and 
analog grounds have been brought out. Best results will be obtained 
if these grounds are connected together at one point only, prefer- 
ably at the DAC-06 package, so that large digital currents do not 
flow through the analog ground path. 

REFERENCE OUTPUT - For best results. Reference Output 
current should not exceed lOOpA. 

USE WITH EXTERNAL REFERENCES - Positive-polarity exter- 
nal reference voltages referred to Analog Ground may be applied to 
the Reference Input terminal to improve full scale tempco, to 
provide tracking to other system elements, or to slave a number of 
DAC-06's to the Reference Output of any one of them. 

UNIPOLAR OPERATION - Operation as a 10V positive output 
10 bit converter may be implemented by permanently tying pin 18 
to ground. 

LOWER RESOLUTION APPLICATIONS - For applications not 
requiring full 10 bit resolution, unused logic inputs should be tied 
to ground. 


DIGITAL INPUTS ■ 


SIGN BIT 
(MSB) 



NOTE: For unipolar operation, omit the Bipolar offset adjustment 
potentiometer. 


ELECTRICAL CHARACTERISTICS - COMMERCIAL GRADES 


These specifications apply for Vg = ±15V and T^ = 0°C to 70°C unless otherwise specified. 


DAC-06E 



DAC-06F 


DAC-06G 


Parameter 


Resolution 


Monotonicity 


Nonlinearity 


Full Scale Tempco 
(Note 2) 


Full Scale Output Range 


Unipolar Zero Scale Output 
Voltage (Pin 18 to Pin 1 1 ) 


Bipolar Offset Voltage 
(Pin 15 to 18 and 17) 


Settling Time 


Reference Input Slew Rate 


Reference Input Bias Current 


Reference Input Impedance 


Reference Output Voltage 


Logic Input Current 


t "fl" 


Logic Input "1" 


Power Supply Sensitivity 
(Vg = ±12V to ±18V) 


Power Dissipation 
(I OUT = 0) 


Internal Reference Connected 


External Reference Connected 




30 


Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

10 

10 

10 

10 

10 

10 

10 


9 

- 

- 

8 

- 

- 

I 

0.2 

- 

- 

KB 

| 

- 


0.3 

- 

- 

0.5 

- 

- 

100 

- , 

45 

100 


45 

100 

- 

- 

30 

- 

- 

30 

- 

11.5 

10 

■ 

11.5 

10 

1 

■ 

: 

11.5 

1 


Units 


bits 


bits 


%FSR 


%FSR 


ppm/°C 


ppm/°C 



NOTE 1 : Reference Output terminal connected to Reference Input terminal and to Bipolar Adjust terminal with R^ 
NOTE 2: Parameter is not 100% tested; 90% of units meet this specification. 
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8 BIT HIGH SPEED MULTIPLYING D/A CONVERTER 


GENERAL DESCRIPTION 

The DAC-08 series of 8 bit monolithic multiplying Digital- 
to-Analog Converters provide very high speed performance 
coupled with low cost and outstanding applications flexibility. 

Advanced circuit design*achieves 85 nsec settling times with 
very low "glitch" and at low power consumption. Monotonic 
multiplying performance is attained over a wide 40 to 1 
reference current range. Matching to within 1 LSB between 
reference and full scale currents eliminates the need for full 
scale trimming in most applications. Direct interface to all 
popular logic families with full noise immunity is provided by 
the high swing, adjustable threshold logic inputs. 

High voltage compliance dual complementary current outputs 
are provided, increasing versatility and enabling differential 
operation to effectively double the peak-to-peak output swing. 
In many applications, the outputs can be directly converted to 
voltage without the need for an external op amp. 

All DAC-08 series models guarantee full 8 bit monotonicity, 
and nonlinearities as tight as ±0.1%over the entire operating 
temperature range are available. Device performance is essen- 
tially unchanged over the ±4.5V to ±18V power supply range, 
with 33 mW power consumption attainable at ±5V supplies. 


UNIVERSAL DIGITAL LOGIC INTERFACE 

FEATURES 

■i Fast Settling Output Current 85 nsec 

■i Full Scale Current Prematched to ±1 LSB 
» Direct Interface to TTL, CMOS, ECL, HTL, PMOS 
■I Nonlinearity to ±0.1% Max Over Temp Range 
■I High Output Impedance and Compliance . . -10V to +18V 
I • Differential Current Outputs 

m Wide Range Multiplying Capability .... 1 MHz Bandwidth 

M Low FS Current Drift ±10ppm/°C 

■i Wide Power Supply Range ±4.5V to ±18V 

WB Low Power Consumption . . . 33 mW @ ±5V 

m Low Cost 


The compact size and low power consumption make the 
DAC-08 attractive for portable and military/aerospace applica- 
tions; devices processed toM I L-STD-883A, Level B are available. 

DAC-08 applications include 8 bit, 1 jusec A/D converters, 
servo-motor and pen drivers, waveform generators, audio 
encoders and attenuators, analog meter drivers, programmable 
power supplies, CRT display drivers, high speed modems and 
other applications where low cost, high speed and complete 
input/output versatility are required. 


< 

111 

Z 


EQUIVALENT CIRCUIT 



ORDERING INFORMATION AND PINjCONNECTION 


THRESHOLD CON TROL 1 
lOUT 2 
V- 3 
I0UT4 
MSB B1 5 
B2 6 
B37 
B48 



16 COMPENSATION 
15 VRELp H 
14 Vref (+) 

13 V + 

12 B8 LSB 
II B7 
10 B6 
9 B5 


TOP VIEW 


16 PIN HERMETIC DUAL-IN-LINE 
(Q-Suffix) 


MODEL 

DAC-06AQ 
DAC-08Q 
DAC-08HQ 
DAC-08 EQ 
DAC-08CQ 


TEMP RANGE NONLINEARITY 


36 AQ -55° /+1 25° C ±0.1 

38Q -55° /+1 25° C ±0.1 

38HQ 0°/70°C ±0.1 

38EQ 0°/70°C ±0.1 

38CQ 0°/70°C ±0.: 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processmg: 
ORDER: DAC-08-883-AQ 
DAC-08-883-Q 



©1C MASTER 1978 


919 


.Precision MonoHthics 






Precision Monolithics 


ABSOLUTE MAXIMUM RATINGS 

(T a = 25°C uniess otherwise noted.) 


Operating Temperature 

DAC-08AQ, Q 

-55°Cto+125°C 

V + Supply to V- Supply 

Logic Inputs 

36V 

V- to V- plus 36V 

D AC-08 EQ, CQ 

0°C to +70°C 

V LC 

V- to V+ 

Storage Temperature 

-65°Cto+150°C 

Analog Current Outputs 

See Fig. 12 

Power Dissipation 

500 mW 

Reference Inputs (V^, V 15 ) 

V- to V+ 

Derate above 100°C 

10mW/°C 

Reference Input Differential Voltage (V -14 to V 15 ) ±18V j 

Lead Soldering Temperature 

300°C (60 sec) 

Reference Input Current { 1 14 ) 

5.0mA 


TYPICAL PERFORMANCE PHOTOGRAPHS 


FIGURE 2 

TRUE AND COMPLEMENTARY OUTPUT OPERATION 


FIGURE 3 

FULL SCALE SETTLING TIME 



OUTPUT -1/2 LSB - 
SETTLING 0- 

+ 1/2 LSB ~ 


: 1 ! ! I 1 | : 

- 

I 

rn— ; — 

- , , ' 

■\ ■ 

J 


\ / — 

KM . 

]/ . SOnS r 


50 nsec/division 

SETTLING TIME FIXTURE OF FIGURE 29 
I FS * 2mA R l = 1Kfl 
1/2 LSB = A 
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ELECTRICAL CHARACTERISTICS 


These specifications apply for Vg = ±15V, Iref = 2.0 mA, T A = - 55°C to +125°C unless otherwise specified. Output 
characteristics refer to both Iqut and Iqut- 



Resolution 


Monotonicity 


Nonlinearity 


Settling Time 


Propagation Delay 
Each bit 

All bits switched 


Full Scale Tempco 



Output Voltage Compliance I V OC 


i 


Full Scale Current 


Full Scale Symmetry 


Zero Scale Current 


Output Current Range 


Logic Input Levels 
Logic "0" 
Logic "1 " 


Logic Input Current 
Logic "0" 

Logic "1" 


Logic Input Swing 


Logic Threshold Range 


Reference Bias Current’ 


Reference Input Slew Rate I dl/dt 


Power Supply Sensitivity 




SSI FS+ 

SSI FS - 


t a 

= -55° C to +125°C 

To 

±% LSB, all bits 

switched ON or OFF 

t a 

= 25° C 

t a 

= 25° C 


±0.191 % FS 


Full scale current change 
<’/2 LSB 

ROUT > 20 Megohm typ. 


FS4 

Vref = 10.000V 

R 14 , R 1 5 = 5.000k 

T a = 25° C 

FSS 

•FS4- 'FS2 


•fsr 

V— = -5 ,0 V 

V- = -7.0V to -18V 

V,L 

V|H 

V LC = OV 

hL 

V LC = ov 

V )N = —10V to +0.8V 

•|H 

V| N = 2.0V to 18V 

V IS 

V— = —15V 

V THR 

V S = ±15V 


See Figs. 5 ( 27 


V+ = 4.5V to 18V 
V— = -4.5V to -18V 
IrEF = 1 0 mA 




±0.0003 

± 0.002 



±0.0003 ±0.01 %/% 

± 0.002 ± 0.01 %/% 



Power Dissipation 

P D 

+5V, Iref = 1-0 mA 


33 

48 

wm 

33 

48 

mW 



+5V, -1 5 Y , Iref = 2.0 mA 


108 

136 


108 

136 

mW 



±-|5V, l RE p = 2 0 mA 

■ 

135 

174 

■ 

135 

174 

mW 
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ELECTfiiCAL CHARACTERISTICS 


These specifications apply for Vs = ±15V, Iref = 2.0 mA, T A = 0°C to 70°C unless otherwise specified. Output characteristics refer to both 
lQUT and *OUT- 


111 



D AC-08 H 


Min Typ Max 


DAC-08E 


DAC-08C 


Min Typ Max Min Typ Max 



Resolution 


Monotonicity 


Nonlinearity 


Settling Time 


Propagation Delay 
Each bit tPLH 

All bits switched tpRL 


Full Scale Tempco TCIps 


Output Voltage Vqc 
C ompliance 


Full Scale Current lpS4 


Full Scale 
Symmetry 


Zero Scale Current 


Output Current 
Range 


Logic Input Levels 
Logic "0" 

Logic "1 " 


Logic Input Current 
Logic "0" 

Logic "1" 


Logic input Swing 


Logic Threshold 
Range 


Reference Bias 
Current 


Reference Input 
Slew Rate 


Power Supply 
Sensitivity 


Power Supply 


To ±'/z LSB, all bits 
switched ON or OFF 
T a = 25° C 


T A = 25°C 


Full scale current 
change < Vs LSB 
RqUT > 20 Megohm 
typ. 


V RE p = 10.000V 
Rl4 , R i 5 = 5.000k SI 
T A = 25°C 


Power Dissipation 


'FSS i FS4~ i FS2 


<ZS 


l FSR V- = -5.0V 

V- = -7.0 V to -18 V 


V,L V LC = 0V 
V|H 


V LC = 0V 

l|L V| N = -10V to+0^V 

l|H V jN = 2.0V to 18V 


VTHR V S = ±15V 


dl/dt See Figs. 5, 27 


FS+ V+ = 4.5V to 18V 
FS- V- = -4.5V to -18V 
Ir E F = 1 -0 mA 


V S = ±5V, 

Ir E F = 1-0 mA 

V§ = +5V, -15V 
|p E F = 2.0 mA 

Vs = ±15V 
IREF = 2-0 mA 


±5V, Iref = 1-0 mA 
+5V.-15V, Iref = 2.0 
mA 

±15V, iREF = 2.0 mA 





922 


©IC MASTER 1978 


























































































































































































TYPICAL PERFORMANCE CURVES 
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TVni/'A 


DCotnnRiAiiipr ai i 


« i num. rtnruniviMi^ioc ww n v co 


FIGURE 12 

OUTPUT CURRENT VS. OUTPUT VOLTAGE 
(OUTPUT VOLTAGE COMPLIANCE) 


OUTPUT VOLTAGE 


FIGURE 13 

COMPLIANCE VS. TEMPERATURE 


All bits ON 




FIGURE 14 

BIT TRANSFER CHARACTERISTICS 


FIGURE 15 

POWER SUPPLY CURRENT VS. V+ 




NOTE: Bl THROUGH 68 HAVE IDENTICAL TRANSFER CHARACTERISTICS 
BITS ARE FULLY SWITCHED. WITH LESS THAN 1/2 LS8 ERROR, AT 
LESS THAN ilOOmV FROM ACTUAL THRESHOLD. THESE SWITCH- 
ING POINTS ARE GUARANTEED TO LIE BETWEEN 0.8 AND 2.0 
VOLTS OVER THE OPERATING TEMPERATURE RANGE IV LC 'O.OV). 


FIGURE 16 

POWER SUPPLY CURRENT v'S. V— 


FIGURE 17 

POWER SUPPLY CURRENT VS. TEMPERATURE 




— 

BIT 

MAY B 

r "H 

E "HIGH" OR "LC 

w“ 











I- WIT 

— 

hi ref’ 

— 

2mA 








— 

n 




— 





; wit 

— 

*REF 

— 

""" 

■ 

m 

■ 




■ 

m 

■ 


1 





. 



E 









-r 




















_ 



Qimmm,, — i l i I 1 I « ' > » « 

0 -2.0 -4.0 -6.0 -8.0 -10 -12 -14 -16 -18 -20 

V— , NEGATIVE POWER SUPPLY (Vdc) 
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BASIC CONNECTIONS 


FIGURE 18 

BASIC POSITIVE REFERENCE OPERATION 


FIGURE 19 

RECOMMENDED FULL SCALE ADJUSTMENT CIRCUIT 


MSB LSB 

B1 82 B3 B4 B5 B6 B7 B8 


V REF W 5 6 7 8 9 10 11 12’ 

Sf DAC-06 

li?* f — f-1 — * 

V - COMP V+ 


Vi * 


+ V REF 255 
lFS = _ r ref 11 256 
Io +10 =IFS FOR ALL 
LOGIC STATES 


— FOR FIXED REFERENCE. TTL 
OPERATION, typical values 
ARE: 

VrEF 1 +IO.OOOV 
Rpgrp = 5.000K 

R 15 sR REF 
Cc *O.OVF 
V LC = OV (GROUND) 


4.5K a f 

s 

< 

I R EF(+)~2mA 

► =IV 

DAC-08 

< 

> t 

APPROX 

5Kfl 

\ 

15 y 

50X0" 

POT. 



FIGURE' 20 

BASIC NEGATIVE REFERENCE OPERATION 


FIGURE 21 

BASIC UNIPOLAR NEGATIVE OPERATION 





4* 

X 


DAC-08 


-v R ef r,s 



Zj 


, ~ Vref « 255 

FS ° Rref 256 


NOTE I. Rref SETS Ifsi r15 is for 

BIAS CURRENT CANCELLATION 



FIGURE 22 

BASIC BIPOLAR OUTPUT OPERATION 
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BASiC CON NEC I iONS 


FIGURE 24 

POSITIVE LOW IMPEDANCE OUTPUT OPERATION 


FIGURE 25 

NEGATIVE LOW IMPEDANCE OUTPUT OPERATION 



EO 

O 

0 TO + Ip S • R l 


, ~ 255 t 

'FS = Be ‘REF 


FOR COMPLEMENTARY 0U1 PUT (OPERATIONAS NEGATIVE LOGIC DAC), 
CONNECT INVERTING INPOT OF OP-AMP TO lo (PIN 2), CONNECT to 
(PIN 4) TO GROUND 



4° 

OTO-Ifs »Rl 


FOR COMPLEMENTARY OUTPUT (OPERATION AS A^NEGATIVE LOGIC DAC) 
CONNECT NON-INVERTING INPUT OF OP-AMP TO lo (PIN 2); CONNECT 1 0 
(PIN 4) TO GROUND. 


FIGURE 26 

INTERFACING WITH VARIOUS LOGIC FAMILIES 


FIGURE 27 

PULSED REFERENCE OPERATION 
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III 


TTL, DTL 
vth' + i-^v 





V T h - Vlc + 1.4 V 

+ 15 V CMOS. HTL, HNIL 
V TH = +7.6V 



Q La 

TYPICAL-VALUES: 
RlN'SK 
+V|H * tO V 


t J OPTIONAL RESISTOR 
> 1 FOR OFFSET INPUTS 


| 



FIGURE 28 

ACCOMODATING BIPOLAR REFERENCES 

~ +V REF 
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+V REF MUST BE ABOVE PEAK POSITIVE SWING OF V, N 
FIGURE B 
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APPLICATIONS INFORMATION 


REFERENCE AMPLIFIER SETUP 

The DAC-08 is a multiplying D/A converter in which the 
output current is the product of a digital number and the input 
reference current. The reference current may be fixed or may 
vary from nearly zero to +4. OmA. The full scale output current 
is a linear function of the reference current and is given by: 

255 

•fs = — x Iref where Iref - >14- 

256 

In positive reference applications (Fig. 18 ), an external 
positive reference voltage forces current through R14 into the 
Vref(+) terminal (pin 14) of the reference amplifier. Alter- 
natively, a negative reference may be applied to Vref(-) at 
pin 15 (Fig. 20 ); reference current flows from ground through 
R-14 into Vref(+) as in the positive reference case. This nega- 
tive reference connection has the advantage of a very high 
impedance presented at pin 15. The voltage at pin 14 is equal 
to and tracks the voltage at pin 15 due to the high.gain of the 
internal reference amplifier. R15 (nominally equal to R14) is 
used to cancel bias current errors; R15 may be eliminated with 
only a minor increase in error. 

Bipolar references may be accomodated by offsetting Vref or 
pip 15 as shown in Fig. 28. The negative common mode range 
of the reference amplifier is given by: Vqm- = V- plus 
(Iref X 1 Kf2) plus 2.5V. The positive common mode range is 
V+ less 1.5V. 

When a DC reference is used, a reference bypass capacitor is 
recommended. A 5.0V TTL logic supply is not recommended 
as a reference. If a regulated power supply is used as a reference, 
R-14 should be split into two resistors with the junction 
bypassed to ground with a 0.1 juF capacitor. 

For most applications, a +10.0V reference is recommended for 
optimum full scale temperature coefficient performance. This 
will minimize the contributions of reference amplifier Vqs 
and TCVqs- For most applications the tight relationship 
between Iref and I fs will eliminate the need for trimming 
Iref- If required, full scale trimming may be accomplished 
by adjusting the value of R-14, or by using a potentiometer for 
R-14. An improved method of full scale trimming which 
eliminates potentiometer T.C. effects in shown in Fig. 19. 

Using lower values of reference current reduces negative power 
supply current and increases reference amplifier negative com- 
mon mode range. The recommended range for operation with 
a DC reference current is +0.2mA to +4.0mA. 

The reference amplifier must be compensated by using a 
capacitor from pin 16 to V-. For fixed reference operation, 
a 0.01 nF capacitor is recommended. For variable reference 
applications, see section entitled "Reference Amplifier Com- 
pensation for Multiplying Applications." 

MULTIPLYING OPERATION 

The DAC-08 provides excellent multiplying performance 
with an extremely linear relationship between Ips and Iref 
over a range of 4 mA to 4pA. Monotonic operation js main- 
tained over a typical range of Iref from lOOjitA to 4.0 mA; 
consult factory for devices selected for monotonic operation 
over wider Iref ranges. 


REFERENCE AMPLIFIER COMPENSATION FOR 
MULTIPLYING APPLICATIONS 

AC reference applications will require the reference amplifier 
to be compensated using a capacitor from pin 16 to V~. The 
value of this capacitor depends on the impedance presented to 
pin 14: for R-^ values of 1.0, 2.5 and 5.0Kf2, minimum values 
of C c are 15, 37, and 75 pF. Larger values of R14 require 
proportionately increased values of C c for proper phase margin. 

For fastest response to a pulse, low values of R|4 enabling 
small C c values should be used. If pin 14 is driven by a high 
impedance such as a transistor current source, none of the 
above values will suffice and the amplifier must be heavily 
compensated which will decrease overall bandwidth and slew 
rate. For R-14 = 1 K£2 and C c = 15 pF, the reference amplifier 
slews at 4 mA/jusec enabling a transition from Iref = 0 to 
l RE p = 2 m A in 500 nsec. 

Operation with pulse inputs to the reference amplifier may be 
accomodated by an alternate compensation scheme shown in 
Fig. 27. This technique provides lowest full scale transition 
times. An internal clamp allows quick recovery of the reference 
amplifier from a cutoff (Iref = 0) condition. Full scale 
transition (0 to 2 mA) occurs in 120 nsec when the equivalent 
impedance at pin 14 is 200 £2 and C c = 0. This yields a 
reference slew rate of 16mA/jttsec which is relatively indepen- 
dent of R| N and V, N values. I 


LOGIC INPUTS 

The DAC-08 design incorporates a unique logic input 
circuit which enables direct interface to all popular logic 
families and provides maximum noise immunity. This feature, 
is made possible by the large input swing capability, 2juA logic! 
input current and completely adjustable logic threshold 
voltage. For V- = -15V, the logic inputs may swing between 
-10V and +1&V. This enables direct interface with +15V 
CMOS logic, even when the DAC-08 is powered < from a 
+5V supply. Minimum input logic swing and minimum logic 
threshold voltage are given by: V- plus (Iref XI Kf2) plus 
2.5V. The logic threshold may be adjusted over a wide range 
by placing an appropriate voltage at the logic threshold control 
pin (pin 1 , Vlc)- Fig. 11 shows the relationship between V|_c 
and Vjr over the temperature range, with Vjr nominally 1.4 
above Vlc- For TTL and DTL interface, simply ground pin 1. 
When interfacing ECL, an Iref = 1 m A is recommended. For 
interfacing other logic families, see Fig. 26. For general setup 
of the logic control circuit, it should be noted that pin 1 will 
source 100 juA typical; external circuitry should be designed to 
accommodate this current. 


Fastest settling times are obtained when pin 1 sees a low 
impedance. If pin 1 is connected to a 1 K£2 divider, for 
example, it should be bypassed to ground by a 0.01 pF capacitor. 


ec 

< 

ui 
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APPLICATIONS INFORMATION 


ANALOG OUTPUT CURRENTS 

Both true and complemented output sink currents are provided, 
where lo ± lo = Ifs- Current appears at the "true" output 
when a "1" is applied to each logic input. As the binary count 
increases, the sink current at pin 4 increases proportionally, in 
the fashion of a "positive logic" D/A converter. When a "0" 
is applied to any input bit, that current is turned off at pin 4 
and turned on at pin 2. A decreasing logic count increases lo 
as in a negative or inverted logic D/A converter. Both outputs 
may be used simultaneously. If one of the outputs is not 
required it must still be connected to ground or to a point 
capable of sourcing lps.‘ do not leave an unused output pin 
open. 

Both outputs have an extremely wide voltage compliance 
enabling fast direct current-to-voltage conversion through a 
resistor tied to ground or other voltage source. Positive 
compliance is 36V above V- and is independent of the positive 
supply. Negative compliance is given by V- plus (Iref XI K12) 
plus 2.5V. 

The dual outputs enable double the usual peak-to-peak load 
swing when driving loads in quasi-differential fashion. This 
feature is especially useful in cable driving, CRT deflection 
and in other balanced applications such as driving center- 
tapped coils and transformers. 

POWER SUPPLIES 

The DAC-08 operates over a wide range of power supply 
voltages from a total supply of 9V to 36V. When operating at 
supplies of ±5V or less, Iref < 1 mA is recommended. Low 
reference current operation decreases power consumption and 
increases negative compliance, reference amplifier negative 
common mode range, negative logic input range, and negative 
logic threshold range; consult the various figures for guidance. 
For example, operation at -4.5V with Iref = 2 mA is not 
recommended because negative output compliance would be 
reduced to near zero. Operation from lower supplies is possible, 
however at least 8V total must be applied to insure turn-on 
of the internal bias network. 

Symmetrical supplies are not required, as the DAC-08 is 
quite insensitive to variations in supply voltage. Battery 
operation is feasible as no ground connection is required; 
however, an artificial ground may be useful to insure logic 
swings, etc. remain between acceptable limits. 


Power consumption may be calculated as follows: 

Pd = 0+) (V+) + (1+) (V— ) '+ (2 Iref) ( v- )- A useful feature 
of the DAC-08 design is that supply current is constant 
and independent of input logic states; this is useful in crypto- 
graphic applications and further serves to reduce the size of 
the power supply bypass capacitors. 


TEMPERATURE PERFORMANCE 

The nonlinearity and monotonicity specifications of the 
DAC-08 are guaranteed to apply over the entire rated operating 
temperature range. Full scale output current drift is tight, 
typically ±10 ppm/°C, with zero scale output current and i 

drift essentially negligible compared to 1/2 LSB. I 

Full scale output drift performance will be best with +10.0V 
references as Vqs and TCVqs of the reference amplifier will < 

be very small compared to 10.0V. The temperature coefficient j 

of the reference resistor R14 should match and track. that of 1 

the output resistor for minimum overall full scale drift. 

Settling times of the DAC-08 decrease approximately 1 

10% at -55°C; at +125°C an increase of about 15% is typical. 

SETTLING TIME 

The DAC-08 is capable of extremely fast settling times, I 

typically 85 nsec at Iref = 2.0mA. Judicious circuit design and | 

careful board layout must be employed to obtain full perfor- 
mance potential during testing and application. The logic 1 

switch design enables propagation delays of only 35 nsec for 
each of the 8 bits. Settling time to within 1/2 LSB of the 
LSB is therefore 35 nsec, with each progressively larger bit ■ 

taking successively longer. The MSB settles in 85 nsec, thus | 

determining the overall settling time of 85 nsec. Settling to . 

6-bit accuracy requires about 65 to 70 nsec. The output 
capacitance of the DAC-08 including the package is 5 

approximately 15 pF, therefore the output RC time constant 
dominates settling time if R L > 50012. 

Settling time and propagation delay are relatively insensitive 
to logic input amplitude and rise and fall times, due to the high 
gain of the logic switches. Settling time also remains essentially 
constant for Iref valuer down to 1.0mA, with gradual increases 
for lower I ref values. The principal advantage of higher I ref 
values lies in the ability to attain a given output level with 
lower load resistors, thus reducing the output RC time constant. 

Measurement of settling time requires the ability to accurately 
resolve ±4 juA, therefore a 1 K12 load is needed to provide 
adequate drive for most oscilloscopes. The settling time fixture 
of Fig. 29 uses a cascode design to permit driving a 1 K12 load 
with less than 5pF of parasitic capacitance at the measurement 
node. At Iref values of less than 1.0 mA, excessive RC 
damping of the output is difficult to prevent while maintaining 
adequate sensitivity. However, the major carry from 01111111 
to 10000000 provides an accurate indicator of settling time. 

This code change does not require the normal 6.2 time 
constants to settle to within ±0.2% of the final value, and thus i 

settling times may be observed at lower values of Iref- 

DAC-08 switching transients or "glitches" are very iow 
and may be further reduced by small capacitive loads at the 
output at a minor sacrifice in settling time. 

Fastest operation can be obtained by using short leads, 
minimizing output capacitance and load resistor values, and by 
adequate bypassing at the supply, reference and Vlc terminals. 

Supplies do not require large electrolytic bypass capacitors as 
the supply current drain is independent of input logic states; 

0.1 nf capacitors at the supply pins provide full transient 
protection. 
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10 BIT HIGH SPEED MULTIPLYING D/A CONVERTER 

UNIVERSAL DIGITAL LOGIC INTERFACE 


GENERAL DESCRIPTION 

The DAC-10 series of 10 bit monolithic multiplying Digital-to- 
Analog Converters provide high speed performance and full 
scale accuracy. 

Advanced circuit design achieves 250nsec settling times with 
very low 'glitch' and at low power consumption. Matching to 
within 1 LSB between reference and full scale currents elim- 
inates the need for full scale trimming in most applications. 
Direct interface to all popular logic families with full noise 
immunity is provided by the high swing, adjustable threshold 
logic inputs. 

High voltage compliance dual complementary current outputs 
are provided, increasing versatility and enabling differential 
operation to effectively double the peak-to-peak output swing. 
In many applications, the outputs can be directly converted to 
voltage without the need for an external op amp. 

All DAC-10 series models guarantee full 10 bit monotonicity, 
and nonlinearities as tight as ±.05% over the entire operating 
temperature range are available. Device performance is essen- 
tially unchanged over the ±4.5V to±18V power supply range, 
with 75mW power consumption attainable at lower supplies. 

A 'Field Proven' unique trim method is used, which selectively 
shorts zener diodes, to provide 1/4 LSB full scale accuracy 


FEATURES 

■» Fast Settling Output Current 250nsec 

m Full Scale Current Prematched to ±1 LSB 
m Direct Interface to TTL, CMOS, ECL, HTL, PMOS 
m Nonlinearity to ±0.025% Full Scale 
■I High Output Impedance and True Compliance ± 10V 
■I Differential Current Outputs 

■» Wide Range Multiplying Capability .... 1 MHz Bandwidth 

M Low FS Current Drift ±6 ppm/° C 

■I Wide Power Supply Range ±4.5V to ±18V 

m Low Power Consumption 75mW 

m Low Cost 


Single chip reliability coupled with low cost and outstanding 
flexibility make the DAC-10 devices ideal building blocks in 
A/D converters. Data Acquisition systems, CRT display, 
programmable test equipment, and other applications where 
low power consumption and complete input/output versatility 
are required. 


without the need for laser trimming. 


EQUIVALENT CIRCUIT 


ORDERING INFORMATION AND PIN CONNECTION 


THRESHOLD CONTROL 1 



OUT 


2—1 


'out 3 ‘ 

V- 4- 
LSB BIO 5- 
B9 6- 
B8 7- 
B7 8- 
B6 9- 


REF (_) 
Vocc ( + ) 


I — 18 COMP 
17 V 

16 V REF 
15 V + 

14 B1 MSB 
13 B2 
12 B3 
11 B4 
I — :0 B5 


TOP VIEW 

18 PIN HERMETIC DUAL-IN-LINE 
(X Suffix) 


MODEL 
DAC-10AX 
DAC-10 BX 


TEMP RANGE 

-55° /+1 25° C 
-55° /+1 25° C 


NONLINEARITY 

±0.025% 

±0.05% 


DAC-10EX 0°/70°C ±0.05% 

DAC-IOFX 0°/70°C ±0.1% 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing: 
ORDER: DAC 10-883-AX 
D AC 1 0-883- BX 
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12 BIT HIGH SPEED MULTIPLYING D/A CONVERTER 

UNIVERSAL DIGITAL LOGIC INTERFACE 


GENERAL DESCRIPTION 

The DAC-12/30 series of 12 bit monolithic multiplying Digital- 
to-Analog converters offers the DAC-12 for straight binary or 
offset binary applications, and the D AC-30 for BCD code re- 
quirements. 

Advanced circuit design achieves 750nsec settling times with 
very low 'glitch' and at low power consumption. Matching to 
within 1 LSB between reference and full scale currents elim- 
inates the need for full scale trimming in most applications. 
Direct interface to all popular logic families with full noise 
immunity is provided by the high swing, adjustable threshold 
logic inputs. 

High voltage compliance dual complementary current outputs 
| are provided, increasing versatility and enabling differential 
| operation to effectively double the peak-to-peak output swing. 


FEATURES 


• True Monolithic Construction 


■9 Fast Settling Output Current 

. . ,750nsee 

■1 Full Scale Current Prematched to ±1 LSB 


• Direct Interface to TTL, CMOS, ECL, HTL, PMOS 

• True 12-Bit Linearity 

. ±0.25LSB 

m High Output Impedance and True Compliance 

+5V 

• Differential Current Outputs 


■ft High Speed Multiplying Capability 


rn Low FS Current Drift 

± 6 ppm/° C 

1 m Wide Power Supply Range +4.5V/-10V to + 18V 

M Low Power Consumption 

150mW 

m Trimmed for Linearity after Package is Sealed 



A field proven unique trim method is used, which selectively 


In many applications, the outputs can be directly converted to 
voltage without the need for an external op amp. 

All DAC-12 series models guarantee full 12 bit monotonicity, 
and nonlinearities as tight as ±.02% over the entire operating 
temperature range are available. Device performance is essent- 
ially unchanged over the +4.5V/-10V to ±18V power supply 
range, with 150mW power consumption attainable at lower 
supplies. 


shorts zener diodes, to provide 1/4 LSB full scale accuracy on 
DAC-12 models without the need for laser trimming. 

High speed and precision accuracy coupled with single chip 
reliability, low cost and outstanding flexibility make the 
DAC-12/30 devices ideal building blocks in A/D converters. 
Data Acquisition systems, CRT displays, programmable test 
equipment, and other applications where low power consump- 
tion and complete input/output versatility are required. 


EQUIVALENT CIRCUIT 


ORDERING INFORMATION AND PIN CONNECTION 



CMOS/TTl THH6SHOI 

v ref I-K 

REF SUM JUNCTIONO 1 

V REF <+>C 
v-c 

8IP OFF "R" INC 
BIPOFF ROUTC 

1 OUTO 1 9 

10V SPANO- 1 10 

20VSPANO 1 11 

i Sure 


13 


24 | OBIT 1 (MSB) 

OBIT 2 

—-OBIT 3 

OBIT 4 

OBIT 5 

OBIT 6 

OBIT 7 

OBIT 8 

OBIT 9 

OBIT 10 

i OBIT 11 

TBIT 12 (LSB) 


TOP VIEW 

24-PIN HERMETIC DUAL IN-LINE 
(V-Suffix) 


MODEL 

TEMP RANGE 

NONLINEAR! 

DAC-12AV 

-55°/+125°C 

±0.006% 

DAC-12BV 

-55°/+125°C 

±0.012% 

DAC-12EV 

0°/70°C 

±0.01 2% 

DAC-12EF 

0°/70°C 

+0.024% 

DAC-30AV 

-55° /+1 25° C 

±0.02% 

DAC-30BV 

-55°/+125°C 

±0.05% 

DAC-30EV 

0°/70°C 

±0.05% 

DAC-30FV 

o°no°c 

±0.10% 


Military 
With Ml 
ORDER: DAC12- 
DAC 12- 


Temperature Range Devices 
L-STD-883A Class B Processing: 
883-AV DAC30-883-AV 

883-BV DAC30-883-BV 
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DAC-20 


2 DIGIT BCD HIGH SPEED MULTIPLYING DAC 


GENERAL DESCRIPTION 

The DAC-20 series of 2 digit BCD monolithic multiplying 
Digital-to-Analog Converters provide very high speed perfor- 
mance coupled with low cost and outstanding applications 
flexibility. 

Advanced circuit design achieves 85 nsec settling times with 
very low "glitch” and at low power consumption. Monotonic 
multiplying performance is attained over a wide 40 to 1 
reference current range. Matching to within 1 LSB between 
reference and full scale currents eliminates the need for full 
scale trimming in most applications. Direct interface to all 
popular logic families with full noise immunity is provided by 
the high swing, adjustable threshold logic inputs. 


UNIVERSAL DIGITAL LOGIC INTERFACE 


FEATURES 


WB Fast Settling Output Current 

■) Full Scale Current Prematched to ±1 LSB 


m Direct Interface to TTL, CMOS, ECL, HTL, PMOS 

• Nonlinearity to ±'A LSB Max Over Temp Range 

• High Output Impedance and Compliance 
M Complementary Current Outputs 

. . -10 V to +18 V 

■> Wide Range Multiplying Capability .... 

1 MHz Bandwidth 

m Low FS Current Drift 

. . . . ±10ppm/°C 

Mf Wide Power Supply Range 

. ±4.5V to ±18V 

m Low Power Consumption 

• Low Cost 

. . 37mW @ ±5V 


Dual complementary current outputs with -10V to +18V 
voltage compliance enable resistive termination, a voltage 
output without an external op amp. 

All DAC-20 series models guarantee full 2 digit monotonicity, 
and nonlinearities as tight as ±% LSB over the entire operating 
temperature range are available. Nonlinearity is unchanged over 
the ±4.5V to ±18V power supply range, with 37mW power 
consumption attainable at ±5V supplies. 


The compact size and low power consumption make the 
DAC-20 attractive for portable and military /aerospace appli- 
cations; devices processed to MIL-STD-883A, Level B, are 
available. 

DAC-20 applications include A/D converters, audio attenu- 
ators, analog meter drivers, programmable power supplies, 
high speed modems and other applications where low cost, 
high speed and complete input/output versatility are required. 


EQUIVALENT CIRCUIT 


ORDERING INFORMATION AND PIN CONNECTION 



THRESHOLD CON TROL 1 
lOUT 2 
V- 3 
I0UT4 
MSB B1 5 
B2 6 
B37 
B48 



— 16 COMPENSATION 
| — 15 VrefH 
14 Vref(+) 

13 V + 

12 B8 LSB 
11 B7 
I — 10 B6 
\— 9 B5 


MODEL 


TOP VIEW 

16 PIN HERMETIC DUAL-IN-LINE 
(Q-Suffix) 

TEMP RANGE 


DAC-20AQ 

DAC-20Q 

DAC-20EQ 

DAC-20CQ 


-55°/+125°C 
-55° /+125°C 
0°/70°C 
0°/70°C 


NONLINEARITY 

±% LSB 
±% LSB 
±% LSB 
±V4 LSB 


Military Temperature Range Devices 
With MIL-STD-883A Class B Processing: 
ORDER: DAC20-883-AQ 
DAC20-883-Q 
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ABSOLUTE MAXIMUM RATINGS 

Ma - 25° C unless otherwise noted) 


Operating Temperature Range 


V + Supply to V- Supply 

36V 

DAC-20 AQ, Q 

-55° C to +125° C 

Logic Inputs 

V- to V- plus 36V 

DAC-20 EQ, CQ 

0°C to +70° C 

V LC 

V- to V+ 

Storage Temperature Range 

-65° C to +150°C 



Power Dissipation 

500mW 

Reference Inputs (V 14 , V-jc) 

V- to V+ 

Derate above 100°C 

10mW/°C 

Reference Input Differential Voltage { V -| 4 to V 15 ) ±18V 1 

Lead Soldering Temperature 

300° C (60 sec) 

Reference Input Current ( 1 1 4 ) 

5.0mA 


ELECTRICAL CHARACTERISTICS 


These specifications apply for Vg = ±15V, Iref = 2.0 mA, T A = -55°C to +125° C for DAC-20A and DAC-20, T A = 0°C to +70°C for DAC-20E 
and DAC-20C, unless otherwise specified. Output characteristics refer to both IquT anc * *oUt- 


DAC-20A, DAC-20E 


DAC-20, DAC-20C 



Resolution 


Monbtonicity 


Nonlinearity 


Settling Time 


Propagation Delay 
Each bit 

All bits switched 


Full Scale Tempco 


Output Voltage 
Compliance 


Full Scale Current 
(Digital Input 1001 1001) 


Zero Scale Current 


Output Current Range 


Logic Input Levels 
Logic "0" 

Logic " 1 " 


Logic Input Current 
Logic "0" 

Logic "1" 


Logic Input Swing 


Logic Threshold Range 


Reference Bias Current 


Reference Input Slew 
Rate 


Power Supply Sensitivity 


Power Supply Current 







PSSIFS+ 

PSSi FS _ 


BCD 0 to 99 steps 


BCD 99 steps 


FS = 1001 1001 


To ±y 2 LSB (±0.5% FS) 
all bits switched ON or 
OFF. T A = 25° C 


T a = 25° C 


Full scale current change 
<%LSB (<0.5% FS) 
Rout > 20 Megohm typ. 
IrEF 1 .0mA 


V REF = 10.000V 
R 1 4 , Ri 5 = 5.000kn 
T a = 25° C 


V- = -5.0 V 

V- = -7.0V to -18V 


V|_C = ov 


Vlc = ov 

V| N = -10V to +0.8V 
V||\j = 2.0V to 18V 


V- = -15 V 


Vg = ±15V 



Power Dissipation 



V/4- = 

4.5V to 18V 


V- = 

-4.5 V to -18 V 

•ref 

: = 1 .0mA 


V S = 

±5V, Iref = 

1 .0 mA 

Vg = 

1 15V, Iref 

= 2.0 mA 

Vg = 

±5V > 'ref = 

1.0 mA 

Vg = 

±15V, Iref 

= 2.0 mA 


Max 

Units 

2 

digits 

2 

digits 

±1/2 

LSB 















































































































































BASIC OUTPUT CONNECTIONS 


With complementary current outputs, the DAC-20 may be 
used with either positive true or negative true (complemen- 
tary) logic. Current appears at the “true” output 0 o ) when a 
“1" is applied to a logic input. As the BCD-coded input 
increases, the sink current at pin 4 increases proportionately, 
in the fashion of a “positive logic" D/A converter. When a 
"O" is applied to a logic input, that current is turned off at 
pin 4 and on at pin 2 (l Q ) which is used for negative true or 
“negative logic" D/A converters. 


The unused output must be connected to ground or some 
voltage source capable of sourcing 1.65 times Ipfrp A detailed 
discussion of reference input operation begins on the next 
page. 

Both outputs have an extremely wide voltage compliance 
enabling fast direct current-to-voltage conversion through a 
resistor tied to ground or other voltage source. Positive 
compliance is 36V above V- and is independent of the positive 
supply. Negative compliance is given by V- plus 
X800C2) plus 2.5V. 


POSITIVE VOLTAGE OUTPUT 


POSITIVE TRUE LOGIC INPUTS 
MSD — \ LSD — 


B1 B2 B3 B4 B5 B6 B7 


i — IBS 


NEGATIVE TRUE LOGIC INPUTS 
/- MSD -v r— LSD — v 


y- MbO j— LSD — ^ 


m 


NORMALIZED 

[ DIGITAL INPUT| 

1 

E 

INPUT 

MSD 

LSD 

0 

O 

0 

0000 

0000 

0 

0 

10 

0001 

0000 

0.20mA 

+1.0V 

20 

0010 

0000 

0.40mA 

+2.0V 

30 

0011 

0000 

0.60mA 

+3.0V 

40 

0100 

0000 

0.80mA 

+4.0V 

80 

1000 

0000 

1 .60mA 

+8.0V 

99 (FS) 

1001 

1001 

1.98mA 

+9.9V 


NEGATIVE VOLTAGE OUTPUT 


POSITIVE TRUE LOGIC INPUTS 
^ — MSD — ^ LSD — ^ 


B1 B2 B3 B4 B5 B6 B7 


V+ V- U C V LC 


NORMALIZED 

INPUT 

0 

10 

20 

30 

40 

80 

99 (FS) 


DIGITAL INPUT 

MSD 

LSD 

0000 

0000 

0001 

0000 

0010 

0000 

0011 

0000 

0100 

0000 

1000 

0000 

1001 

1001 



0 

0.20mA 

0.40mA 

0.60mA 

0.80mA 

1.60mA 

1.98mA 



NORMALIZED 

INPUT 

0 

10 

20 

30 

40 

80 

99 (FS) 


DIGITAL INPUT 

MSD 

LSD 

1111 

1111 

1110 

1111 

1101 

1111 

1100 

1111 

1011 

1111 

0111 

1111 

0110 

0110 



0 

0.20mA 
0.40mA 
0.60mA 
0.80mA 
1 .60mA 
1.98mA 


i (LOW 2) +10V 

k — -o 9 v ref 


NEGATIVE TRUE LOGIC INPUTS 
MSD LSD — ^ 


B1 B2 B3 B4 B5 B6 B7 


i V+ V- C C V LC 


NORMALIZED 

INPUT 


0 

10 

20 

30 

40 

80 

99 (FS) 


| DIGITAL INPUT 

MSD 

LSD 

1111 

1111 

1110 

1111 

1101 

1111 

1100 

1111 

1011 

1111 

0111 

1111 

0110 

0110 



0 

020mA 

0.40mA 

0.60mA 

0.80mA 

1.60mA 
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The DAC-20 is a multiplying D/A converter in which the 
output current is the product of a digital number and the 
input reference current. The reference current may be fixed or 
may vary from nearly zero to +4.0mA. The full scale output 
current is a linear function of the reference current and is 
given by: 

IFS = 99/100 X Irep where Ipjpp = 1 ^ 4 - 
In positive reference applications an external positive 
reference voltage forces current through into the Vp£p(+) 
terminal (pin 14) of the reference amplifier. Alternatively, a 
negative reference may be applied to Vppp(-) at pin 15; 
reference current flows from ground through R 14 into 
Vppp(+) as in the positive reference case. This negative 
reference connection has the advantage of a very high 
impedance presented at pin 15. The voltage at pin 14 is equal 
to and tracks the voltage at pin 15 due to the high gain of the 
internal reference amplifier. R^ (nominally equal to R^) is 
used to cancel bias current errors and may be eliminated with 


TYPICAL REFERENCE PERFORMANCE CURVES 


REFERENCE AMP COMMON MODE RANGE 
(DIGITAL INPUT 1001 1001) 




-14 -12 -10 -e-6-4-2 0 2 4 6 8 10 12 14 16 18 

V l5 , REFERENCE COMMON MODE VOLTAGE (volts) 

NOTE: Positive common mode range is always (V+)-1.5V ; 
negative common mode range is V- plus(l R gp X 
80012) plus 2.5 V. 


NEGATIVE 

MSD — ^ /— LSD ^ 

B1 B2 B3B4B5 B6 B7B8 


5 6 7 8 9 10 11 12 


3 16 13 1 


V- COMP V+ 


=xl »^i v+ 


i - _5ILv 99 

FS ' Hcee x 100 


'0 T '0 ~ 'REF A 
FOR ALL LOGIC 
INPUT STATES 


FOR FIXED REFERENCE. TTL 
OPERATION, TYPICAL VALUES 
ARE: 

V REF * -10.000V 
R ref ■ 5.000KL2 

R 15 a r REF 
C c = O.OIrF 
FS ■ 1001 1001 


only a minor increase in error. 

When a DC reference is used, a reference bypass capacitor is 

recommended. A 5.0V TTL logic supply is not recommended 
as a reference. If a regulated power supply is used as a 
reference, R -j 4 should be split into two resistors with the 
junction bypassed to ground with a 0.1/iF capacitor. 

For most applications, a +10.0V reference such as the PM I 
REF-01 is recommended for optimum full scale temperature 
coefficient performance. This will minimize the contributions 
of reference amplifier V QS and TCV os - For most applications 
the tight relationship between l RE( - and l ps will eliminate the 
need for trimming l REF - If required, full scale trimming may 
be accomplished by adjusting the value of R14. 

The reference amplifier must be compensated by using a 
capacitor from pin 16 to V-. For fixed reference operation, 
a 0.01 nF capacitor is recommended. For variable reference 
applications, see section entitled "Multiplying Operation." 
















COMDAC " COMPANDING D/A CONVERTER 

MONOLITHIC LOGARITHMIC DAC 


FEATURES 

m Sign Plus 12 Bit Range With Sign Plus 7 Bit Coding 
■i 12 Bit Accuracy and Resolution Around Zero 
■I Sign Plus 72dB Dynamic Range 
• True Current Outputs: -5V to +18V Compliance 
■I Tight Full Scale Tolerance Eliminates Calibration 
■I Low Full Scale Drift Over Temperature 

Conforms With Bell System ji-255 Companding Law 
■8 Multiplying Reference Inputs 
■I Low Power Consumption and Low Cost 
m Ideal for PCM, Audio, and 8 Bit n? Applications 
■I Outputs Multiplexed for Time Shared Applications 



0 111 1111 X 000 0000 1 111 1111 

DIGITAL INPUT 


GENERAL DESCRIPTION 

The DAC-76 monolithic COMDAC™ D/A Converter provides 
the dynamic range of a sign + 12-bit DAC in a sign + 7-bit 
format. A companding (compression/expansion) transfer 
function is implemented by using three bits to select one of 
eight binarily-related chords (or segments) and four bits to 
select one of sixteen linearly-related steps within each chord. 
Accuracy is assured by specifying chord end point values, 
chord nonlinearity, and monotonicity over the full operating 
temperature range. 


The 8-bit format with a sign + 72dB dynamic range is espe- 
cially useful in control systems using 8-bit microprocessors, 
RAM's and ROM's. Low distortion multiplying capability and 
conformance with the Bell System ju-255 logarithmic law for 
PCM transmission make the DAC-76 ideal for use in audio- 
applications. Other applications include servo controls, stress 
and vibration analysis, digital recording and speech synthesis. 
Additional applications are listed on the last page. 


EQUIVALENT CIRCUIT 


ORDERING INFORMATION AND PIN CONNECTIONS 


STEP CHORD 

INPUTS INPUTS 



ENCODE/DECODE SELECT: 1 * ENCODE 

SIGN BIT INPUT. 1 = POSITIVE 

MOST SIGNIFICANT CHORD BIT INPUT 

SECOND CHORD BIT INPUT 

LEAST SIGNIFICANT CHORD BIT INPUT 

MOST SIGNIFICANT STEP BIT INPUT 

SECOND STEP BIT INPUT 

THIRD STEP BIT INPUT 

LEAST SIGNIFICANT STEP BIT INPUT 



18 PIN HERMETIC DUAL-IN-LINE (X-Suffix) 


MODEL 

DAC-76BX 

DAC-76X 

DAC-76EX 

DAC-76CX 

DAC-76DX 


TEMP RANGE 
-55°/+125°C 
-55° /+125°C 
0°/+70°C 
0°/+70°C 
0°/+70°C 


ACCURACY 
±1/2 STEP 
±1 STEP 
±1/2 STEP 
±1 STEP 
±1 1/2 STEP 


Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 
DAC76-883-BX 
DAC76-883-X 
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COMPANDING PRiiSiCiPLES 


BACKGROUND 

Companding or signal compression and signal expansion is 
widely used. In FM broadcasting companding is performed 
by de-emphasis and pre-emphasis. In analog systems com- 
panding is performed by log and antilog amplifiers. But in 
data conversion and transmission, companding has been 
limited to the telecommunications industry. They recognized 
the need to efficiently represent analog signals with the 
fewest possible number of digital bits. With just 8 bits, the 
standard format of microprocessors, RAM's, ROM's and 
registers, telecommunications companding systems achieve 
very low signal-to-quantizing distortion over a 40dB range 
of speech amplitudes by using the Bell System fi - 255 
logarithmic companding law. 


TRANSFER CHARACTERISTICS 


ENCODE TRANSFER CHARACTERISTIC 
(A/D CONVERSION) 


BELL ju-255 LOGARITHMIC CHARACTERISTIC 

The output of the DAC-76 is an approximation to the 
fi- 255 law which can be expressed as: 

V = 0.18 In (1 + fix) where: 

X = Normalized input signal level of the compressor 
(encoder), V (N /V FS with values from -1 to +1. 

Y = Output signal level of the encoder 

fi = 255 

This law is implemented by the DAC-76 with an eight chord 
(or segment) piecewise linear approximation for each 
polarity with sixteen linear steps in each chord. A dynamic 
range of 72dB in both polarities is achieved with 8 bit 
coding. 


DECODE TRANSFER CHARACTERISTIC 
(D/A CONVERSION) 



DIGITAL k> 1.L3r*T , . , DIGITAL 

INPUT (-) -^5*2*10 : INPUT (+) 


The system transfer characteristics above result when the 
DAC-76 is used for signal compression (A/D conversion) 
and for signal expansion (D/A conversion). As one would 
expect, when the curves are superimposed their average is a 
straight line because compression and expansion must be 
equal and opposite. 

Both transfer characteristics show outputs divided into 8 
chords in both polarities with 16 equal steps in each chord. 
Note that each chord endpoint is approximately 6dB down 
from the next higher chord's endpoint and that the chord 
slopes are binarily-related. 


The table below relates step size -in each chord to other 
commonly-encountered measurements and to the equiva- 
lent, conventional, binary-coded DAC. Step size (except in 
Chord 0) is about 0.3d B and is an almost constant percent- 
age of reading. In addition, there is a 11/2 step change 
between the maximum code in each chord and the minimum 
code in the next chord to smooth the chord transitions and 
to conform with existing telecommunication specifications. 

The following three pages contain electrical specifications, 
the DC test circuit, tables of 'ideal chord endpoint currents 
for both encode and decode modes, and parameter 
definitions. 


STEP SIZE SUMMARY TABLE DECODE OUTPUT (SIGN BIT EXCLUDED) 



STEP SIZE 
NORMALIZED 
TO FULL SCALE 


STEP SIZE 
IN mA WITH 
2007.75 ^A F.S. 



STEP SIZE 

AS A % OF 
FULL SCALE 

STEP SIZE 

IN dB AT 
CHORD 
ENDPOINTS 

STEP SIZE AS 

A % OF READING 

AT CHORD 
ENDPOINTS 

RESOLUTION 
& ACCURACY 

OF EQUIVALENT 
BINARY DAC 

0.025% 

0.60 

6.67% 

-l 

SIGN + 12 BITS 

0.05% 

0.38 

4.30% 

SIGN + 11 BITS 

0.1% 

0.32 

3.65% 

SIGN + 10 BITS 

0.2% 

0.31 

3.40% 

SIGN +9 BITS 

0.4% 

0.29 

3.28% 

SIGN +8 BITS 

0.8% 

0.28 

3.23% 

SIGN +7 BITS 

1.6% 

0.28 

3.20% 

SIGN + 6 BITS 

3.2% 

0.28 

3.19% 

SIGN + 5 BITS 














ELECTRICAL CHARACTERISTICS 


These specifications apply for Vg = ±15V, = 528 pA, -55°C < < +125°C, and for all 4 outputs unless otherwise specified. 


Note. In a companding DAC the term LSB is not used because the step size within each chord is different. For example, in the first chord 
around zero (Cq) step size is 0.5 nA, while in the last chord near full scale (C^) step size is 64 jliA. 





DAC-76B 

D AC-76 


Parameter 

Symbol 

Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

Resolution 


8 chords with 16 
steps each 

±128 

±128 

±128 

±128 

±128 

±128 

Steps 

Dynamic Range 


20 log (l ? 15 /I Q .,) 

72 

72 

72 

72 

72 

72 

dB 

Monotonicity 


Sign Bit + or - 

128 

- 

- 

128 

- 

- 

Steps 

Chord Endpoint 

Accuracy 


Error relative to ideal 
values at Ipg = 2007.75/uA 

■ 

■ 

±1/2 

■ 

■ 

±1 

Step 

Step Nonlinearity 


Step error within 
chord 

■ 

■ 

±1/2 

■ 

■ 

±1 

Step 

Encode Current 


Additional Output 
Encode/Decode = 1 

3/8 

1/2 

5/8 

1/4 

1/2 

3/4 

Step 

Settling Time 

*s 

To within ±1/2 step 

- 

500 

- 

- 

500 

- 

nsec 


Full Scale Drift 


Output Voltage Compliance ^QC 


Full Scale Current Deviation Ipg 
from Ideal (See Tables) Ipg 


Full Scale Symmetry 
Error 


Zero Scale Current 


Disable Current 


Output Current Range 


Logic Input Levels 
Logic “0" 

Logic "1” 


Logic Input Current 


Logic Input Swing 


Reference Bias Current 


Reference Input Slew Rate dl/dt 



Power Supply Sensitivity 
Over Supply Range (Refer 
to Characteristic Curves) 


Power Supply Current 



V+=4.5 to 18V,V-=-15V 
V-=-10.8Vto-18V,V+=15V 


V S =+5V,-15V, lps = 2.0 mA 



Power Supply Current 



Vg = ± 15V, Ipg = 2.0 mA 



4.0 

- 8.8 


4.0 mA 

-8.8 mA 


Power Dissipation 

PD 

Vg=+5V,-15V,l FS =2.0mA 

■ 

114 

152 

19 

114 

m 

mW 



Vg=±15V,lpg=2.0mA 

D 

141 

192 

B 

141 

m 

mW 
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These specifications apply for V§ = ±15V, Iref = 528 pA, 0°C < T A < +70°C, and for all 4 outputs unless otherwise specified. 


Note: In a companding DAC the term LSB is not used because the step size within each chord is different. For example, in the first chord 
around zero (Cg) step size is 0.5 pA, while in the last chord near full scale (C7) step size is 64 pA. 


DAC-76E DAC-76C DAC-76D 


III 


Parameter 


Resolution 


Dynamic Range 


Monotonicity 


Chord Endpoint 
Accuracy 


Step Nonlinearity 


Encode Current 


Settling Time 


Full Scale Drift 


Output Voltage Compliance Vqc 


Full Scale Current 
Deviation from Ideal 
(See Tables) 





Full Scale Symmetry 
Error 


Zero Scale Current 




*ZS 




Disable Current 


Output Current Range 


Logic Input Levels 
Logic "0" 

Logic "1" 


Logic Input Current 


Logic Input Swing 


Reference Bias Current 


Reference Input Slew Rate j dl/dt 


Power Supply Sensitivity 
_ _ . _ . PSSIccj. 

Over supply Hange (Reter ■ “ 

to Characteristic Curves) ' 


Power Supply Current 


Power Supply Current 


Power Dissipation 


8 chords with 16 steps 
each 


20 log 07 ( l5/lo,1> 


Sign Bit + or - 


Error relative to ideal 
values at lps = 2007.75pA 


Step error within 
chord 


Additional Output 
Encode/Decode = 1 


To within ±1/2 step 


Full Temperature Range 


Full scale current change 
<1/2 step 


Vref = 10.000V T a = 25°C 
R11= 18.94 kn 
R12 = 20 kn 


Decode or Encode Pair 


Measured at Selected 
Output with 000 0000 
Input 


Leakage of output 
disabled by E/D and SB 


± 1 Vi Step 


3/8 1/2 5/8 1/4 1/2 3/4 1/4 1/2 3/4 Step 


500 — nsec 


- 

500 

- 

- 

500 

- 

- 

±1/20 

±1/4 

- 

±1/10 

±1/2 

-5 

■ 

+18 

-5 

■ 

+18 


±1/40 ±1/8 


± 1 Step 
± 1 Step 


± 1 / 20 |± 1/2 1 



1/20! 1/2 


5.0 50 1 - I 5.0 I 5 



5.0 I 100 InA 

I 


0 I 2.0 


V LC = 0V 


V| N = -5V to +18V 


V- = -15 V 


■■miMi 

B IH B BBBP B H 


40 


+ 18 -5 


40 


+ 18 -5 


0.8 Volts 
'Volts 


40 Lx A 


+18 Volts 


-1.0 -4.0 


0.25 


± 1/20 ± 1/2 


-1.0 -4.0 


0.25 


Vg = +5V,-15V,lFS = 2-0mA 


Vs = ±15V, l F s = 2.0mA 


Vs=+5V,-15V,lFS=2.0mA 

Vs=±15V,lFS = 20mA 


114 152 

141 192 


114 152 

141 192 


0.25 — mA/psec 


±1/20 ±3/4 
1/10 ±3/4 


4.5 mA 
-9 .3 m A 


4.5 mA 
-6.7 1-9.3 mA 


114 167 mW 

141 207 mW 


































































































































































































ABSOLUTE MAXIMUM RATINGS 

V+ Supply to V- Supply 

'36 V 

Operating Temperature 


V LC Swing 

V- plus 8V to V+ 

DAC-76B, D AC-76 

-55°C to +125°C 

Analog Current Outputs 

V- plus 8V to V- plus 36V 

DAC-76E, DAC-76C, DAC-76D 

0°C to +70° C 

Reference Inputs 

V- to V+ 

Storage Temperature 

-65° C to +150°C 

Reference Input Differential Voltage ±18V 

Power Dissipation 

500mW 

Reference Input Current 

1.25 mA 

Derate above 100°C 

10mW/°C 

Logic Inputs 

V- plus 8V to V- plus 36V 

Lead Soldering Temperature 

300° C (60 sec) 

OUTPUT CURRENT DC TEST CIRCUIT 



LINE SELECTION TABLE 


TEST 

GROUP 


ENCODE/ 

DECODE 


OUTPUT 

MEASUREMENT 


lOE ( + > 
'OE W 
•OD < + ) 

Iqd 


(Eqi/RD 

(E 0 l/R2) 

(E 0 2/R3) 

(Eq2/R4) 


-15 V 

. Rl»R2«R3*R4=2.5Kfl 


NOTE:-^Accuracy is specified in the test circuit using the 
tables below to be within the specified proportion of a step 
at the maximum value in each chord. Monotonic operation is 
guaranteed for all input codes. 


CONDENSED CURRENT OUTPUT TABLES 


IDEAL DECODE OUTPUT CURRENT IN MICROAMPS AT CHORD ENDPOINTS 


CHORD 


1 

2 

3 

001 

010 

011 



5 

6 

101 

110 


111 


519.75 1047.75 


K 

< 

III 

Z 



999.75 2007.75 


IDEAL ENCODE OUTPUT CURRENT IN MICROAMPS AT CHORD ENDPOINTS 


CHORD 


1 

2 

3 

001 

010 

011 



5 

6 

101 

110 



0 

0000 

0.25 

8.75 

25.75 

15 

1111 

7.75 

23.75 

55.75 

STEP SIZE 

0.50 

1 

2 



127.75 

263.75 

535.75 

1079.75 

247.75 

503.75 

1015.75 

2039.75 

8 

16 

32 

64 


SPECIFICATION PARAMETER DEFINITIONS 


STEP NONLINEARITY: Step size deviation from ideal 
within a chord. 


CHORDS: Groups of linearly-related steps in the transfer 
function. Also known as segments. 


ENCODE CURRENT: The difference between Ioe W and 
•od( + ) or the difference between Ioe<~) and Iod(~) at an y 
code. 


CHORD ENDPOINTS: The maximum code in each chord. 
Used to specify accuracy. 


FULL SCALE DRIFT: The change in output current over 
the full operating temperature with Vref = 10.000V, 
R1 1 = 18.94KS2, and R12 = 20Ki2. 


STEPS: Increments in each chord which divide it into 16 
equal levels. 


FULL SCALE SYMMETRY ERROR: The difference be- 
tween IodH and IodW or tb e difference between IoeH 
and Iqe( + ) at full scale output. 


OUTPUT LEVEL NOTATION: Each output current level 
may be designated by the code lc ( s where C = chord 
number and S = step number. For example, Iq # o = zero 
scale current; lo,i = first step from zero; lo,i5 = endpoint 
of first chord (C 0 >; I7 15 = full scale current. 


OUTPUT VOLTAGE COMPLIANCE: The maximum out- 
put voltage swing at any current level which causes <1/2 
step change in output current. 


DYNAMIC RANGE: Ratio of the largest output (17,15) 
to the smallest output excluding zero 0o,i) expressed in 
dB. This can be measured peak or peak-to-peak with the 
same result. 
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BASIC ENCODE OPERATION (COMPRESSING A/D CONVERSION) 


BASIC ENCODE CONNECTIONS 

t5W ANALOG INPUT 


ENCODE TRANSFER CHARACTERISTIC 
(A/D CONVERSION) 


(GROUND < 
FOR SINGLE- 
ENDED | 


ANALOG TO 
DIGITAL 
CONVERSION 


/E/DS8BIMR3B4BSB6B7 <S' 9 4 Ka 

/'OElTl <(f»REF) 

rice 1-1 vrW 7— 1 

OAC-76 

Uoo<+> v R ( -> 1 


ANALOG 
INPUT (-) 


DIGITAL 
OUTPUT (+) 



DIGITAL 
OUTPUT (-) 


ANALOG 
INPUT (+) 


ENCODE DECISION LEVELS 

Compressing A/D conversion with the DAC-76 requires a com- 
parator, an exclusive-or gate, and a successive approximation 
register— the usual elements in any sign-plus-magnitude A/D con- 
verter. However, a compressing ADC has one significant difference 
from regular A/D converters. 

In a conventional (linear) converter, the step size is a constant 
percentage of full scale, but in a compressing A/D converter, the 
step size increases as the output changes from zero scale to full 
scale. The standard 1/2 step bias used in conventional ADC's to keep 
quantizing error below ±1/2 step cannot be easily furnished by the 
user of a compressing ADC. For this reason, the DAC has a 1/2 step 
greater output in the encode mode than it has in the decode mode. 
This may be seen clearly by comparing the normalized encode and 
decode output tables at any code point. 

ENCODING SEQUENCE 

An encoding sequence begins with the Sign Bit comparison and 
decision. During this time the comparator is a polarity detector 


only. The Encode/Decode (E/D) input is held at a logic "0". 
Therefore, no current flows into the encode outputs, and the com- 
parator is effectively disconnected from the DAC. Once the input 
polarity has been determined, the E/D input is changed to a logic 
"1" allowing current to flow into loE^ or •OE^ - ) depending upon 
the Sign Bit Answer. 

For positive inputs, current flows into IoeW through R1, and the 
comparator's output will be entered as the answer for each successive 
decision. For negative inputs, current flows into Iqe^ through 
R2 developing a negative voltage which is compared with the analog 
input. An exclusive-or gate inverts the comparator's output during 
negative trials to maintain the proper logic coding, all ones for full 
scale and all zeros for zero scale. (A more complete schematic is 
shown in the applications section.) 

The bits are converted with a successive removal technique, starting 
with a decision at the code 011 1111 and turning off bits sequentially 
until all decisions have been made. Successive removal is necessary 
because the 1 /2 step encode decision level current is drawn from the 
sum node, rather than sourced into it. 


NORMALIZED ENCODE LEVEL (SIGN BIT EXCLUDED) l r o = 2[2 C (S+17) -16.5] 


C = chord no. (0 through 7 ) 
S = step no. (0 through 15) 


9 

10 

11 

12 

13 

14 

15 


STEP SIZE 






35 

103 

239 

511 

1055 

1 119 

2143 

4319 

38 

111 

255 

543 

2271 

4575 

43 

119 

271 

575 

1183 

2399 

4831 

47 

127 

287 

607 

1247 

2527 

5087 

51 

135 

303 

639 

1311 

2655 

5343 

55 

143 

319 

671 

1375 

2783 

5599 

59 

151 

335 

703 

1439 

2911 

5855 

63 

159 

351 

735 

1503 

3039 

6111 

67 

167 

367 

767 

1567 

3167 

| 6367 

71 

175 

383 

799 

1631 

3295 

6623 

75 

183 

399 

831 

1695 

3423 

6879 

79 

191 

415 

863 

1759 

3551 

7135 

83 

199 

431 

895 

1823 

3679 

7391 

87 

207 

447 

927 

1887 

3807 

7647 

91 

215 

463 

959 

1951 

3935 

7903 

95 

223 

479 

991 

2015 

4063 

8159 

4 

8 

16 

32 

64 

128 i 

256 

























BASIC DECODE OPERATION (EXPANDING D/A CONVERSION) 


DECODE TRANSFER CHARACTERISTIC 
(D/A CONVERSION) 


BASIC DECODE CONNECTIONS 


ANALOG 
OUTPUT (+) 


DIGITAL 
INPUT (-) 



DIGITAL 
INPUT {+) 


ANALOG 
OUTPUT (-) 



IDEAL VALUES: 

lREF'528^A 
lF5* 2007.75 A 


POS FULL SCALE 

1+) ZERO SCALE +1 STEP 

!+) ZERO SCALE 

(-1 ZERO SCALE 

I- 1 ZERO SCALE +1 STEP 

NEG FULL SCALE 


SB B1 B2 B3 B4 B5 B6 B7 


DECODE OPERATION 

D/A conversion with the DAC-76 may be illustrated by using an 
operational amplifier connected to the decode outputs as a balanced 
load. The decode mode of operation is selected by applying a logic 
"0" to the Encode/Decode input. This enables the Iqd outputs, 
disables the Iqe outputs, and allows Iod^ or '0D^“) t0 be 
selected by the Sign Bit input. When the Sign Bit input is high, a 
logic "1", all of the output current flows into loD^ forcing a 
positive voltage at the operational amplifier's output. When the Sign 
Bit input is low, a logic "0", all of the output current flows into 
Iqd(~) through R2 forcing a negative voltage output. Since the 
Sign Bit only steers current into Iod^ + ) or the output will 

always be symmetrical, limited only by the matching of R1 and R2. 

NORMALIZED TABLES 

The encode and decode tables may be used to calculate ideal output 
current at any code point. For example, in decode mode at I 37 


NORMALIZED DECODE OUTPUT (SIGN BIT EXCLUDED) 


(Oil 0111) find 343. 343/8031 times Irs °f 2007.75 mA equals 
85.75 mA. Alternatively, use the condensed current tables and add up 
the number of steps. 

BASIC REFERENCE CONSIDERATIONS 

Full scale output current is ideally 2007.75mA when the reference 
current is 528mA in the decode mode. In the encode mode it is 
2039.75mA because the additional 1/2 step adds 32mA to the 
output. A percentage change in Iref caused by changes in Vref 
or Rref w '* 1 produce the same percentage change in output current. 

The large step size at full scale allows the use of inexpensive refer- 
ences in many applications. In some situations Vre^ may even be 
the positive power supply. For example, with V+ = 15V, Rref = 
15V/528mA or 28.4KO. When using a power supply asd reference, 
R11 should be two resistors, R11A and R11B, and the junction 
should be bypassed to ground to provide decoupling. 


I c s = 2[2 C (S+16.5) -16.5] g 


chord no. (0 through 7) 
step no. (0 through 15) 


2 

3 

4 

010 

011 

100 

99 

231 

495 

107 

247 

527 

115 

263 

559 

123 

279 

591 

131 

295 

623 

139 

311 

655 

147 

327 

687 

155 

343 

719 

163 

359 

751 

171 

375 

783 

179 

391 

815 

187 

407 

847 

195 

423 

879 

203 

439 

911 

211 

455 

943 

219 

471 

975 

8 

16 

32 


6 

7 

110 

111 

2079 

4191 

2207 

4447 

2335 

4703 

2463 

4959 

2591 

5215 

2719 

5471 

2847 

5727 

2975 

5983 

3103 

6239 

3231 

6495 

3359 

6751 

3487 

7007 

3615 

7263 

3743 

7519 

3871 

7775 

3999 

8031 

128 

256 


0000 

0001 

0010 

0011 

Q100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 


STEP SIZE 
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REFERENCE AMPLIFIER OPERATION 


POSITIVE REFERENCE OPERATION 


NEGATIVE REFERENCE OPERATION 


DIGITAL INPUTS 


_L R118 

.01/.F-J- 18.94 Kfl 
— TOTAL 
(RREF) i 


DIGITAL INPUTS 


B7 B6 B5 B4 B3 B2 B1 SB E/D\ )4 


^efI 

RzH <-> 


IqD (+)/ 16 ' 
lnn (-) / 7 

Vlc / 


ENCODE 

OUTPUTS 


DECODE 

OUTPUTS 


DECODE OUTPUTS 
IDEAL VALUES: 
*REF = 528/. A 
Ips = 2007.75/.A 


ENCODE OUTPUTS 
IDEAL VALUES: 

Jref 1528 ** 

I FS = 2039.75/. A 


NOTE 1: RECOMMENDED WHEN V REF IS V+ OR THE LOGIC POWER SUPPLY 
NOTE 2: PINS 1 1 AND 12 ARE EQUAL IN VOLTAGE V REF IS IMPRESSED 
ACROSS R 1 1 (R ref ) 


REFERENCE AMPLIFIER SETUP 

The DAC-76 is a multiplying D/A converter in which the 
output current is the product of the normalized digital 
input and the input reference current. The reference current 
may be fixed or may vary from nearly zero to +1.0mA. The 
full scale output current is a linear function of the reference 
current and is given for all four outputs in the figures above. 

In positive reference applications an external positive refer- 
ence voltage forces current through R 1 1 into the Vr(+) 
terminal (pin 1 1 ) of the reference amplifier. Alternatively, 
a negative reference may be applied to Vr (-) at pin 12; 
reference current flows from ground through Ril into 
Vr(+), as in the positive reference case. This negative 
reference connection has the advantage of a very high 
impedance presented at pin 12. The voltage at pin 11 is 
equal to and tracks the voltage at pin 12 due to the high 
gain of the internal reference amplifier. R12 (nominally 
equal to Rn ) is used to cancel bias current errors and may 
be eliminated with only a minor increase in error. 


TYPICAL PERFORMANCE CURVES 


R11 < B7 B6 
18.94 Kfi S 

( r ref)-Jji Vr {+) 

r REF 

il2 Vr (-) 

KIATC 1 


B7 B6 B5 B4 B3 B2 B1 SB E/D\ , 4 ^ 

r °E (+ Nr~ 

V R (+) i 0E H V~ 

DAC-76 0E > 

Vr (-) 

Iod (~ y ]7 •*" 

V- V+ V LC / 

i3] is] io| 


ENCODE 
, OUTPUTS 


DECODE 

OUTPUTS 


/~ v ref \ 
l Rref/ 


DECODE OUTPUTS 

IDEAL VALUES: 
JREF = 528^A 
I fs = 2007.75>»A 


ENCODE OUTPUTS 
IDEAL VALUES: 

^REF“^ 2 ® 

I fs * 2039.75/. A 


NOTE 1 : PINS 1 1 AND 1 2 ARE EQUAL IN VOLTAGE V REf IS IMPRESSED 
ACROSS R1 1 (R ref ). 


REFERENCE RECOMMENDATIONS 

For most applications a +10. OV reference, such as the PMI 
REF-01, is recommended for optimum full scale tempera- 
ture coefficient performance. (This also minimizes the 
contributions of reference amplifier Vqs ar| d TCVqs-) For 
most applications the tight relationship between Iref and 
Ips eliminates the need for trimming Iref; but if desired, 
full scale trimming may be accomplished by selecting Rn 
or by using a potentiometer for Ril. 

Using lower values of reference current reduces negative 
power supply current and increases reference amplifier 
negative common mode range. While the recommended 
operating range of DC reference currents is 0.1mA to 
1.0mA, monotonic operation is maintained over an even 
wider range allowing the DAC-76 to be used in many 
multiplying applications. For variable reference applica- 
tions, see section entitled "Multiplying Operation." 












TRUE CURRENT OUTPUT OPERATION 


RESISTIVE OUTPUT CONNECTIONS BALANCED LOAD CONNECTIONS 

REF- 01 



INPUT 


THE SUM OF THE COMMON MODE 
VOLTAGE AND THE DIFFERENTIAL 
VOLTAGE ACROSS THE LOAD 
SHOULD BE WITHIN THE -5V TO +18V 
OUTPUT VOLTAGE COMPLIANCE 
SPECIFICATION. 


The DAC-76 has true current outputs with wide voltage 
compliance enabling fast drive of a variety of single-ended 
and balanced loads. Positive voltage compliance is +18V, 
and negative voltage compliance is -5.0V with l REF = 

528/uA and V- = -15V. Negative voltage compliance for 
other values of l REE and V- may be calculated using the 
table above. Typical connections, both single-ended and 
differential, are shown in the figure above with output 

r 

voltage tables. Note the differential sign-plus-magnitude 
relationship between "B" and "C". The differential output 
voltage is independent of the +5.00 nominal voltage source 
as long as the V oc (-) minimum values are observed. 

TYPICAL PERFORMANCE CURVES 

OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT VOLTAGE COMPLIANCE VS. TEMPERATURE 

(OUTPUT VOLTAGE COMPLIANCE) 


High common mode output range is possible due to the 
wide output voltage compliance and allows use with trans- 
formers or other balanced loads. The terminating impe- 
dances may be located a distance away from the DAC-76 
allowing transmission of analog quantities as currents rather 
than voltages and elimination of ground loop errors. 
Capacitive termination is also possible, performing an 
"integrate-and-hold" process which is a function of V REF , 
R r EE , the digital input code, and the selection time for a 
given current output. Resetting of the integrating capacitor 
may be accomplished with a CMOS switch in parallel with 
the capacitor. Thus, many applications traditionally requir- 
ing op amps may be performed with a high voltage compli- 
ance, current output DAC. 


TYPICAL BALANCED LOADS 


OUTPUT VOLTAGE (V) 


I INPUT CODE "A" 


NEGATIVE OUTPUT VOLTAGE 
COMPLIANCE V oc (-) 



MINIMUM NEGATIVE COMPLIANCE 
V oc (-> MIN = <V-W2 I RE f ' 1.6 Kfi) + 8.4V 


• TRANSFORMER • DAC Rl 

• TRANSDUCER • BRIDG 

• EARPHONE • OP AMI 

• SAMPLE AND-HOLD • CRT 

• CURRENT INPUT FILTER • SERVO 

• TRANSMISSION LINE 



OUTPUT VOLTAGE (volts) 
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NOTE 1: LOW DISTORTION OUTPUTS ARE PROVIDED OVER A 72dB RANGE. 
NOTE 2: UP TO 4 CHANNELS OF OUTPUT MAY BE SELECTED BY E/D AND 
S8 LOGIC INPUTS. 


TYPICAL PERFORMANCE CURVES 


REFERENCE AMPLIFIER TOTAL HARMONIC 
DISTORTION VS. FREQUENCY 
(80 KHz FILTER) 


REFERENCE AMPLIFIER INPUT 
FREQUENCY RESPONSE 



200 500 10 2 0 5 0 10 20 


NOTE 1 THD IS NEARLY INDEPENDENT OF LOGIC INPUT CODE. 

NOTE 2 SIMILAR RESULTS ARE OBTAINED FOR A HIGH INPUT IMPEDANCE CONNECTION 
USING PIN 12 AS AN INPUT 

NOTE 3 INCREASED DISTORTICN ABOVE 50kHz IS DUE TO SLEW RATE LIMITING 
VVHICH DETERMINES LARGE SIGNAL BANDWIDTH. FOR AN INPUT OF 
2 5V PEAK (25% MODULATION). BANDWIDTH IS 100kHz. 








LOGIC INPUT AND POWER SUPPLY CONSIDERATIONS 


INTERFACING CIRCUIT FOR 
ECL, CMOS, HTL, & NMOS LOGIC INPUTS 




NOTE 1: SET THE VOLTAGE "A" TO BE AT THE DESIRED LOGIC INPUT SWITCHING THRESHOLD. 
NOTE 2: ALLOWABLE RANGE OF LOGIC THRESHOLD IS TYPICALLY -5V TO *13SV WHEN 
OPERATING THE DAC 76 ON : 15V SUPPLIES. 


LOGIC INPUTS 

The DAC-76 may be interfaced with other-than-TTL logic by 
placing Vi_c< (pin 10} at a potential which is 1.4V below the desired 
logic input switching threshold. However, this voltage source must 
be capable of sourcing and sinking a changing current at pin 10 . 

The negative voltage at the logic inputs must be limited to +10V 
with respect to V- (pin 13). 

POWER SUPPLIES 

As shown in the curves below, power supply current drain is 
relatively independent of voltage and temperature and completely 
independent of the logic input states. 

When operating with V- between -15V and -11V, output negative 
voltage compliance, Vqc^ - )' reference input amplifier common 
mode voltage range, and logic input negative voltage range are 
reduced by an amount equivalent to the difference between -15V 
and the V- supply in use. Operation with V+ between +5V and 
+15V affects V |_0 and the reference amplifier common mode 
positive voltage range in the same manner. 


TYPICAL PERFORMANCE CURVES 
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DETAILED ENCODE CONNECTIONS 


CLOCK START 

X “L 


SUCCESSIVE I 

APPROXIMATION Frt 
REGISTER I 

AM2502 — -1, 


J6\iod(+) 

lAl nnt-l 


TRANSCEIVING CONVERTER - TWO WAY DATA TRANSMISSION 


1. CONNECT END OF CONV. TO START FOR 
CONTINUOUS OPERATION. 

2 FOR NON CONTINUOUS OPERATION. HOLD START 
LOW FOR ONE CLOCK CYCLE. CONVERSIONS 
BEGIN ON THE NEXT L OW TO HIGH TRANSITION 
OF THE CLOCK AFTER START GOES HIGH. 

3 CONVERSION IS COMPLETED IN 9 CLOCK 
CYCLES. 



SERIAL DATA TRANSCEIVING CONVERTER 


(1/2 OF SYSTEM SHOWN ) 


TRANSMIT INPUT 
±5v ANALOG IN 


SEND/RECEIVE 
COMMAND 
NIGH* SEND 
LOW ‘RECEIVE 



SUCCESSIVE 
, APPROXIMATION 
l o REGISTER 

AM2502 

(SAR) 

MSB LS8 

141 13| 12} 1»| 6} 51 4» 31 


11 2l 31 41 51 61 71 81 9| 

14 / UD SB 81 B2 B3 B4 BS B6 B7 

— yioc <+> 

— ^VlOE(-) — 

DAC-76 t2 

16 \ 1 00 HI VrepI-I ■ — 

— r\iooH 


BI-DIRECTIONAL 
3 SERIAL DATA 
BUS 


NOTES: 

1 COMPLEMENTARY SE NO /RECEIVE COMMANDS ARE 
REQUIRED FOR THE TWO ENDS. 

2. START MUST BE HELD LOW FOR ONE CLOCK CYCLE 
TO BEGIN A SEND OR RECEIVE CYCLE. 

3. THE SAR IS USED AS A SERIAL IN/PARALLEL OUT 
REGISTER IN THE RECEIVE MODE. 

4. CLOCK AND START MAY BE CONNECTED IN 
PARALLEL AT BOTH ENDS. 

5. CONVERSION IS COMPLETED IN 9 CLOCK CYCLES. 

6. RECEIVE OUTPUT IS AVAILABLE FOR ONE FULL 
CLOCK CYCLE 













TYPICAL SIGNAL TO QUANTIZING DISTORTION CURVES 


SIGNAL TO QUANTIZING DISTORTION VS. INPUT LEVEL 
(3 kHz FLAT FILTER) 


SIGNAL TO QUANTIZING DISTORTION VS. INPUT LEVEL 
(C-MESSAGE WEIGHTING FILTER & BELL SPEC) 




-55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 


-60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -6 


NOTE: OdB IS 3.5V. +3dB IS -5.0V OR FULL SCALE CODE {111 1111). 


NOTES: 

1. OdB IS ‘ 3.5V. +3dB IS - 5.0V OR FULL SCALE CODE (1111111). 

2. C-MESSAGE WEIGHTING FILTER PROVIDES A FREQUENCY RESPONSE 
CHARACTERISTIC WHICH SIMULATES THE PERCEIVED RESPONSE OF THE 
HUMAN EAR TO TELEPHONE NOISE. 


Note: Quantizing distortion is the difference between the original signal and the processed signal <i.e., after encoding and decoding). 


SIGNAL TO QUANTIZING DISTORTION TEST CIRCUIT 
BLOCK DIAGRAM 


1 kHz 

HP3551A TONE SAMPLE 

AUDIO TEST m AND 

ANALYZER HOLD 


1. 8 kHz SAMPLING CONDITIONS: 62.5)isec SAMPLE PERIOD. 62.5^sec A/D CONVERSION TIME. 

2. AUDIO TEST ANALYZER CONTAINS A C-MESSAGE FILTER AND A 3 kHz FLAT FILTER. 


(Sin X)/Xl 
LOW PASS 
FILTER 


OPEN FOR NOISE TEST 
CLOSE FOR SIGNAL TEST 


ll kHz NOTCH! 
FILTER 


HP3551A 
AUDIO TEST 
ANALYZER 


0 c 
< 
111 


OUTPUT COMPLIANCE EXTENSION CONNECTIONS 


±10V RANGE ENCODE/DECODE CONNECTIONS 


COMPLIANCE EXTENSION USING 
AC COUPLED OUTPUT 



, 9 I e l ^ 6 1 5 i. 4 l 3 1 2 i-±- 

B7 B6 85 BA B3 B2 B1 SB E/d\ 
Iqe1 + )' 


Ioe<->Y 

IqD (+) / k ' 

. n K-) A~F 
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EXTENSION TO SIGN PLUS 78dS DYNAMIC RANGE 


EXTENDED RANGE CONNECTIONS 


DIGITAL INPUTS 
STEP CHORD 



EXTENDED RANGE OPERATION 

When used as a D/A converter only, the DAC-76 range may be 
extended from sign + 72dB to sign + 78dB by using the encode 
output current to insert additional levels halfway between each 
step. By connecting Iod^ + ^ to (OE^ ancl to *OE^~L the 

E/D logic input functions as a fifth step bit input. Full scale positive 
now becomes 1 111 11111; full scale negative is 0111 11111. Each 
chord is divided into 32 steps instead of the former 16 steps, 
effectively increasing dynamic range by 6dB. 

The accompanying table summarizes the new chord and step char- 
acteristics obtained in the extended connection shown above. 


SUMMARY TABLE FOR 
3 CHORD BITS AND 
5 STEP BITS 


CHORD 

STEP 

(mA> 

RANGE 

(#iA) 

STEP 

(mV) 

RANGE 

(V) 

0 

0.25 

0 

to 

7.75 

0.625 

0 

to 

0.019 

1 

0.5 

8.25 

to 

23.75 

1.25 

0.021 

to 

0.059 

2 

1.0 

24.75 

to 

55.75 

2.5 

0.062 

to 

0.139 

3 

2.0 

57.75 

to 

119.75 

5.0 

0.144 

to 

0.299 

4 

4.0 

123.75 

to 

247.75 

10 

0.309 

to 

0.619 

5 

8.0 

255.75 

to 

503.75 

20 

0.639 

to 

1.259 

6 

16 

519.75 

to 

1015.75 

40 

1.299 

to 

2.539 

7 

32 

1047.75 

to 

2039.75 

80 

2.619 

to 

5.099 


ADDITIONAL DECODE OUTPUT TABLES 


[ IDEAL DECODE OUTPUT CURRENT IN MICROAMPS (SIGN BIT EXCLUDED) 


CHORD 

0 

1 

2 

3 

4 

5 

6 

7 

STEP 


000 

001 

010 

011 

100 

101 

110 

' 

111 

0 

0000 

0 

8.25 

24.75 

57.75 

123.75 

255.75 

519.75 

1047.75 

1 

0001 

0.5 

9.25 

26.75 

61.75 

131.75 

271.75 

551.75 

1111.75 

'1 

4m 

GOTO 

1 

10.25 

28.75 

65.75 

139.75 

287.75 

583.75 

1175.75 

3 

0011 

1.5 

11.25 

30.75 

69.75 

147.75 

303.75 

615.75 

1239.75 

4 

0100 

2 

12.25 

32.75 

73.75 

155.75 

319.75 

647.75 

1303.75 

5 

0101 

2.5 

13.25 

34.75 

77.75 

163.75 

335.75 

679.75 

1367.75 

6 

0110 

3 

14.25 

36.75 

81.75 

171.75 

351.75 

711.75 

1431.75 

7 

0111 

3.5 

15.25 

38.75 

85.75 

179.75 

367.75 

743.75 

1495.75 

8 

1000 

4 

16.25 

40.75 

89.75 

187.75 

383.75 

775,75 

1559.75 

3 

1001 

4.5 * 

17.25 

42.75 

93.75 

195.75 

399.75 

807.75 

1623.75 

10 

1010 

5 

18.25 

44.75 

97.75 

203.75 

415.75 

839.75 

1687.75 

11 

1011 

5.5 

19.25 

46.75 

101.75 

211.75 

431.75 

871.75 

1751.75 

12 

1100 

6 

20.25 

48.75 

105.75 

219.75 

447.75 

903.75 

1815.75 

13 

1101 

6.5 

21.25 

50.75 

109.75 

227.75 

463.75 

935.75 

1879.75 

14 

1110 

7 

22.25 

52.75 

113.75 

235.75 

479.75 

967.75 

1943.75 

15 

1111 

7.5 

23.25 

54.75 

117.75 

243.75 

495.75 

999.75 

2007.75 

| STEP SIZE 

.50 

1 

2 

4 

8 

16 

32 

64 
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CHORD SIZE SUMMARY TABLE DECODE OUTPUT (SIGN BIT EXCLUDED) 


CHORD ENDPOINTS 
NORMALIZED 
TO FULL SCALE 



CHORD ENDPOINTS 
IN fiA WITH 
2007.75juA F.S. 


7.5 

23.25 

54.75 

117.75 

243.75 

495.75 

999.75 
2007.75 


CHORD ENDPOINTS 
AS A PERCENT 
OF FULL SCALE 


0.37% 

1.16% 

2.73% 

5.86% 

12.1% 

24.7% 

49.8% 

100% 


CHORD ENDPOINTS 
IN dB DOWN 
FROM FULL SCALE 



DECODE OUTPUT EXPRESSED IN DB DOWN FROM FULL SCALE (SIGN BIT EXCLUDED) 


CHORD 






0000 

- 

0001 

-72.07 

0010 

-66.05 

0011 

-62.53 

0100 

-60.03 

0101 

-58.10 

0110 

-56.51 

0111 

-55.17 

1000 

-54.01 

1001 

-52.99 

1010 

-52.07 

1011 

-51.25 

1100 

-50.49 

1101 

-49.80 

1110 

-49.15 

1111 

-48.55 



DECODE OUTPUT EXPRESSED IN PERCENT OF FULL SCALE (SIGN BIT EXCLUDED) 





STEP SIZE 


0000 

0 

0.411 

1.23 

2.88 

6.16 

12.7 

25.9 

52.2 

0001 

0.025 

0.461 

1.33 

3.08 

6.56 

13.5 

27.5 

55.4 

0010 

0.050 

0.511 

1.43 

3.27 

6.96 

14.3 

29.1 

58.6 

0011 

0.075 

0.560 

1.53 

3.47 

7.36 

15.1 

30.7 

61.7 

0100 

0.100 

0.610 

1.63 

3.67 

7.76 

15.9 

32.3 

64.9 

0101 

■ 

0.660 

1.73 

3.87 

8.16 

16.7 

33.9 

68.1 

0110 

0.710 

1.83 

4.07 

8.55 

17.5 

35.5 

71.3 

0111 

0.174 

0.760 

1.93 

4.27 

8.95 

18.3 

37.0 

74.5 

1000 

0.199 

0.809 

2.03 

4.47 

9.35 

19.1 

38.6 

77.7 

1001 

0.224 

0.859 

2.13 

4.67 

9.75 

19.9 

40.2 

80.9 

1010 

0.249 

0.909 

2.23 

4.87 

10.1 

20.7 

41.8 

84.1 

1011 

0.274 

0.959 

2.33 

5.07 

10.5 

21.5 

43.4 

87.2 

1100 

0.299 

1.01 

2.43 

5.27 

10.9 

22.3 

45.0 

90.4 

1101 

0.324 

1.06 

2.53 

5.47 

11.3 

23.1 

46.6 

93.6 

1110 

0.349 

1.11 

2.63 

5.67 

11.7 

23.9 

48.2 

96.8 

1111 

0.374 

1.16 

2.73 

5.86 

12.1 

24.7 

49.8 

100 

IE 

0.025 

0.050 

0.100 

0.199 

0.398 

0.797 

1.59 

3.19 


AC 

< 

111 

z 
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DAC-100 


8 & 10 BIT DIGITAL-TO-ANALOG CONVERTER 


GENERAL DESCRIPTION 

The DAC-100 is a complete 10 hit resolution Digital-to- 
Analog converter constructed on two monolithic chips in a 
single 16-pin DIP or 24-pin flatpack. Featuring excellent non- 
linearity vs. temperature performance, the DAC-100 includes a 
low tempco voltage reference, 10 current source/switches and 
a high stability th in-film R-2R ladder network. Maximum 
application flexibility is provided by the fast current output 
and by matched bipolar offset and feedback resistors which 
are included for use with an external op amp for voltage out- 
put applications. Although all units have 10-bit resolution, a 
wide choice of nonlinearity and tempco options is provided to 
allow price/performance optimization. 


The small size, wide operating temperature range, low power 
consumption and high reliability construction make the 
DAC-100 ideal for aerospace applications. Other applications 
include use in servo-positioning systems, X-Y plotters, CRT 


FEATURES 

■> Complete Internal Reference 

wm Flexible 0 to 2 mA Output 

Wi Fast Settling. . . . 225nsec (8 Bits), 375nsec (10 Bits) 

■I Stable Tempcos to ±15ppm/°C Max 

m 0°C/+70°C, -25°C/+85°C, -55°C/+125°C Models 
Available 

■9 TTL and DTL Compatible Logic Inputs 

m Wide Supply Range ±6V to ±18V 

m 8 and 10 Bit Versions Available 
M MIL-STD-883A Class B Processing Models Available 
■8 Low Cost Q3, Q4 Series 


displays, programmable power supplies, analog meter move- 
ment drivers, waveform generators and high speed Analog-to- 
Digital converters. 



SIMPLIFIED SCHEMATIC AND PIN CONNECTIONS - 16 LEAD HERMETIC DIP 


■ DIGITAL LOGIC INPUTS - 


# For 10V or ±5V Operation 
R$ = 4.88kfl (Package 
Q1, Q3, Q5 ) 

For 5V or +2.5V Operation, 
R$ = 2.44kfi (Package 
Q2, Q4 or Q6) 



-13 MSB 
-IZ BIT Z 


1£ DjjVj UCDMCTIQ 

DUAL-iN-LiNE 

(Q-Suffix) 


-24 BIT 5 
—23 BIT 6 


-20 BIT 9 
-19 LSB 
-18 NC 
-IT OUTPUT 
— !6 NC 
-15 NC 


PIN HERMETIC 
FLATPACK 
(N-Suffix) 


950 
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GENERAL INFORMATION 


FULL SCALE TEST CIRCUIT 


1. The D AC-1 00 series are digital-to-analog current con- 
verters; voltage outputs are implemented by using an 
external operational amplifier with the internally-provided 
feedback resistor. For clarity and convenience, most specifi- 
cations will reference full scale output voltage rather than 
full scale output current, assuming an "ideal" op amp has 
been utilized for conversion (See test circuit at right). 

2. The logic coding used for driving the DAC-100 should be 
complementary binary or offset complementary binary to 
obtain unipolar and bipolar analog outputs, respectively. 

3. As shown in the ordering information below, the 
DAC-100 series provides a wide variety of worst-case non- 
linearity and full-scale tempco combination options. All 
devices have 10 bits of resolution; the nonlinearity options 
of ±0.05%, ±0.1%, ±0.2% and ±0.3% guarantee monotonic 
operation for resolutions of 10, 9, 8, and 7 bits respectively. 
When less than the full 10 bits are utilized, the unused logic 
inputs must be connected to a "high" logic level (>2.1 V). 



DEFINITION: Full Scale Tempco is defined as the change in output 
voltage measured in the circuit above and is expressed in ppm between 
25°C and either temperature extreme divided by the corresponding 
temperature change. 

NOTE: Since Rg precisely tracks the internal R-2R ladder network 
over temperature, the absolute Ipg Tempco of ±120ppm/°C is 
cancelled by Re when the output voltage is used as in the above circuit 


ORDERING INFORMATION 


NONLINEARITY 

±0.05% MAX 
±0.1% MAX* 
±0.2% MAX 
±0.3% MAX 


ORDER NUMBER: DAC-100 X X X X 


F.S. TEMPCO 

15 ppm/°C MAX 
30 ppm/°C MAX* 
60 ppm/°C MAX 
120 ppm/°C MAX 


16 Pin HERMETIC DUAL-IN-LINE 
24 Pin HERMETIC FLATPACK 


TEMP RANGE 
AND OUTPUT VOLTAGE 

as shown below 


*NOTE: For. DAC-100 BBQ5 and DAC-100 BBQ6 only; nonlinearity is ±0.1% over -25°C to +85°C and ±0.12% over -55°C to +125°C. 
Full Scale Tempco is 30 ppm/°C over -25°C to +85°C and 40 ppm/°C over -55°C to +125°C. 


DC 

< 

111 

Z 


COMBINATION AVAILABILITY CHART (Temperature Range/Package Option Suffix) 



DAC-100AA 

DAC-100AB 

DAC-100AC 

DAC-100BB 

DAC-100BC 

DAC-100CC 

DAC-100DD 


-55°/+125°C 
883A Class B 


-25°/+85°C 
883A Class B 


-25°/+85°C 


0°/+70°C 



5V 

10V 

5V 

±2.5V 

±5V 

±2.5V 
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Precision Monolithics 


ABSOLUTE MAXIMUM RATINGS 

V+ Supply to V- Supply 

0 to +36V 

Operating Temperature Range 


V+ Supply to Output 

Oto +18V 

Q3, Q4 

0°C to +70° C 

V- Supply to Output 

0 to -18V 

All others 

-55°C to +125°C 

Logic Inputs to Output 

-IV to +6V 



Power Dissipation (Note 1) 

500mW 

Storage Temperature Range 




Q and N Packages 

-65° C to +150°C 

NOTES: 




1. Rating applies to ambient temperature of 100°C. Above 

Lead Temperature (Soldering) 


100°C, derate at 10mW/°C. 


Q and N Packages 

+300° C (60 sec) 


ELECTRICAL CHARACTERISTICS 


These specifications apply for V s = ± 15V, -25° C < T A < +85° C for Q1 , Q2, and N9 devices; 0°C < T/\ < +70° C; for Q3 and Q4, 

-55°C < T A < +125°C for Q5 and Q6 devices, unless otherwise specified. (See BBQ5, Q6 note on previous page under Ordering Information ) 



Parameter 

Conditions 

Min 

Typ 

Max 

Units 

Resolution 


10 

10 

10 

bits 

Nonlinearity 

"A" option (±14 LSB —10 bits) 




± 0.05 

% 1 ps 

(For nonlinearity /tempco 

"B" option (±14 LSB —9 bits) 

- 

— 

± 0.1 

% l F s 

combinations, see 

"C" option (±14 LSB —8 bits) 

- 

- 

± 0.2 

% l FS 

Availability chart.) 

"D" option (±% LSB —8 bits) 



± 0.3 

% l FS 

Full Scale Tempco 

"A” option 

- 

— 

± 15 

ppm/^C 

(See Full Scale 

"B" option 

- 

- 

+ 30 

ppm/ C 

Test Circuit.) 

" r " option 

_ 

- 

± 60 

ppm/ C 


"D" option 

- 

- 

±120 

,o_ 
ppm/ C 

Settling Time 

to ±0.05% FS 

__ 

_ 

375 

ns 

T a - 25° C 

to ±0.1% FS 

- 

- 

300 

ns 


to ±0.2% FS 

- 

- 

225 

ns 


to ±0.4% FS 

- 

- 

150 

ns 


to ±0.8% FS 

- 

- 

100 

ns 

Full Scale Output Voltage 

Connect FS Adjust to V- 





(Limits guarantee adjustability 





to exact 10.0 (5.0) V with a 

10V Models <Q1, Q3, Q5, N9) 

10 


11.1 

V 

200S7 Trimpot® between 

FS Adjust and V—.) 

5V Models (Q2, Q4, Q6) 

V|N = 0.0V 

5 

- 

5.55 

V 

Zero Scale Output Voltage 

< 

z 

II 

fO 

< 

- 

- 

0.013 

% FS 

Logic Inputs 

High 

Measured with respect to output pin 

2.1 



V 

Low 


- 

- 

0.7 

V 

Logic Input Current, 

^IN = d to +6V 

— 

- 

5 

fJLA 

Each Input 





Logic Input Resistance 

V| fyj = 0 to +6V 

- 

3 

- • 

M Q 

Logic Input Capacitance 


- 

2 

- 

PF 

Output Resistance 


- 

500 

1 I 

k£2 


Output Capacitance 


- 

13 

- 



Applied Power Supplies: 

V+ 

1 

Linearity within specification 

+6 


n 

V- 

Linearity within specification 

-6 

- 

■91 

Power Supply Sensitivity 

V s = ±6V to ± 18V 

- 

- 

±0.10 

Power Consumption 




m 

Q3, Q4 models 

V s = ±1 5V 

- 

200 

| 

All other models 

V s = ±6V 


80 


V s = ±15V 

- 

200 

Wkm 



mW 

mW 

mW 
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SIMPLIFIED SCHEMATIC AND PIN CONNECTIONS - 24 LEAD FLATPACK 



TYPICAL APPLICATIONS 



1 =V IN^’REI 
"0*=V| N <REF 


Analog Inpat 
OAIOV 

(IOV DAC-IOO MODELS) 


DIGITALLY PROGRAMMED LEVEL DETECTOR 


cc 

< 

U1 

z 


2 1 15 

2oon 


F 

N ???? 

,+5V 

MSB 

LSB S 

v4 

0-2 m A 




DAC-IOO / 

2 1 

IB 

LiSSSJ 


9 TO I CURRENT* 
DIVIDER 



■ 


m nr: 


DAC-IOO 
I is 


V0UT = N I +N 2 


BINARY-CODED-DECIMAL D/A CONVERSION 

f (CAN BE EXPANDED TO 3 DISITS BY ADDITION OF A THIRD DAC-IOO AND 99 TO 
CURRENT DIVIDER) 


ANALOG SUM OF TWO DIGITAL NUMBERS 
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Precision Monolithic: 


iN i EwFACiNG Wi I H CMOS LOGIC 


The DAC-100 requires only about IjuA of input current into 
each logic stage. This enables use with CMOS inputs as long as 
one rule is observed: logic input voltages should not exceed 
6.5 volts or V+, whichever is smaller. To provide an under- 
standing of this rule, it is necessary to discuss the logic input 
stage design. 

LOGIC INPUT STAGE DESIGN 

For simplicity, only one of the ten identical input circuits is 
shown below. The DAC-100 uses a fast current-steering 
technique that switches a bit-weighted current between the 
positive supply (V+) and the analog output, which is usually 
constrained to be at zero volts (virtual ground) by an external 
summing amplifier. 

Switching is accomplished by forward biasing Q4, a diode- 
connected transistor, for the bit "on" condition and back 
biasing Q4 in {he "off" condition. For the "on" condition 
(V, N<.7 volts), Q3 is "off"— all of the bit-weighted current, 
1 1 , flows from the analog output through Q4 and ultimately to 
V-. In the "off" condition (Vin > 2.1 volts), Q3 is "on", Q4 is 
back biased, and the bit-weighted current is sourced from the 
positive power supply instead of the analog output. 

If Vin is too high, Q4's emitter-base junction will experience 
reverse breakdown and a fault condition will occur. Equation 
1 describes this condition: 

DBV,h = V BE1 + V BE 2 + V BE3 + BV EB4 S£ 7.7 volts 

Using this relationship, it can be seen that a conservative input 
voltage limit would be around 6.5 volts. When the 6.5V input 
limit is observed, DAC-100 operation with CMOS inputs is 
easily achieved. 


±6 VOLT POWER SUPPLY OPERATION 

This is the most convenient method of interfacing the 
DAC-100 with CMOS logic. At ±6 volts, DAC-100 power 
dissipation is only 80mW, which is very small considering the 
inclusion of a complete internal reference. No interfacing 
components are required with ±5% power supplies, and the 
CMOS logic and DAC-100 can use the same +6 volt power 
supply. In this application the device is directly CMOS com- 
patible. 

HIGH LEVEL CMOS INTERFACING 

The block diagram below illustrates a convenient method 
for interfacing CMOS input levels between 6.5 volts and 15 
volts with DAC-100. Inexpensive and readily available CMOS 
hex buffer/converters step down the high-level inputs to TTL 
levels that cannot exceed 5 volts— clearly satisfying the input 
stage voltage rule. 

In addition to level shifting, buffer/converters provide input 
coding flexibility since they are available as inverting 
(CD4049A) or noninverting (CD4050A) devices. This gives 
the user a choice between negative-true and positive-true 
binary coding and allows the same basic DAC-IOO-to-CMOS 
interfacing method to be used in either type of application. 

Since buffer/converter power consumption is very low, the 
required +5 volts can be provided by a simple regulator or even 
a resistive divider in some applications. In a multi-DAC system, 
one central, inexpensive 3-terminal 1C regulator can supply 
several level shifting devices. 

NOTE: For a more complete explanation and detailed circuit 
connections, refer to AN-14, "Interfacing PMI D/A's with 
CMOS Logic." 


V| N<> Zr 
Im* V A 

MAXIMUM 


I2« J*{j) 


-.7 VOLTS 
’on" conottion 

ONLY 


^■k BIT-WEIGHTEB 
Ilf 1 ) CURRENT 
\jy SOURCE 


HIGH LEVEL 

CMOS 

INPUTS 


5 VOLT ±10% 
REGULATOR 


LEVEL 

SHIFTING 

BUFFER/ 

CONVERTERS 


I- DAC-100 

10 LOGIC INPUTS 


EACH 

CD4049A 

OR 

CD4050A 


LOW LEVEL 
TTL OUTPUTS 


DAC-100 LOGIC INPUT STAGE 


BLOCK DIAGRAM - CMOS TO DAC-100 INTERFACE 





IMPROVED AD562 


SSS562 


12 BIT MULTIPLYING D/A CONVERTER 


GENERAL DESCRIPTION 

The SSS562 is a 12-bit monolithic multiplying Digital-to- 
Analog converter consisting of a reference current amplifier, 
an R-2R ladder network, range and offset scaling resistors, and 
12 high speed current switches. Improvements over the AD562 
include faster settling time, lower power dissipation, greater 
negative power supply range, and wider voltage compliance. 
The SSS562 is directly interchangeable with the AD562. 

The SSS562 uses a unique trimming method, selective shorting 
of zener diodes by avalanche migration, to achieve 13 bit 
accuracy rather than laser trimming. Reliability of this trim- 
ming method has been proven in several other PM I products 
with over 3 years of reliability history. The SSS562is recom- 
mended for 12 bit accuracy D/A applications where single chip 
reliability, small size and low cost are primary considerations. 


FEATURES 

• Single Chip Monolithic Construction* 
m Binary and BCD Models 
m Nonlinearity to ±1/4 LSB (Max) 

m Improved Settling Time 1.5 jusec (Max) 

Fits AD562 Socket Directly 
m Guaranteed Monotonicity 
m High Speed Multiplying Capability 
m TTL and CMOS Logic Input Compatibility 
m Low Power Consumption 
m Low Cost 

■l MIL-STD-883A Level B Models Available 


For improved specifications and greater applications flexibil- 
ity, see the DAC-12 High Speed Multiplying D/A Converter 
data sheet. 


EQUIVALENT CIRCUIT 


PIN CONNECTIONS 



MSB LSB 

B1 B2 B3 B4 B5 B6 B7 B8 S9B10B11B12 

24? 23? 22? 21? 20? 19? 18? 17? 16? 15? 14? 13? 


LOGIC INPUT SWITCH DRIVERS 5KS2 


i ♦ fitnitTi 



CURRENT 1 
SWITCHES 
(1/3 SHOWN) 


9.95KS2 


12 


V+O- 
v LCO- 
Vre F (-)0 1 

REF SUM JUNCTIONO 1 

Vref< + )0- 
V — O- 

BIP OFF "R" INO- 
BIP OFF "R" OUTO- 
1 OUTO- 
10V SPANO- 
20V SPANO- 
GROUNDO- 


24 OBIT 1 (MSB) 




TOP VIEW 

24-PIN HERMETIC DUAL IN-LINE 
(V-Suffix) 


ORDERING INFORMATION 


MODEL NUMBER 

SSS562-SD-BIN 

SSS562-883-BIN 

SSS562-S0-BCD 

SSS562-883-BCD 

SSS562-AD-BIN 

SSS562-AD-BCD 

SSS562-KD-BIN 

SSS562-KD-BCD 


ADI MODEL NO. 

AD562SD/BIN 

AD562SD/BIN/883 

AD562SD/BCD 

AD562SD/BCD/883 

AD562AD/BIN 

AD562AD/BCD 

AD562KD/BIN 

AD562K D/BCD 


TEMP RANGE 

-55°/+125°C 
-55°/+125°C 
-55°/+125°C 
-55°/+125°C 
— 25°/+85°C 
-25°/+85°C 
0°/+70°C 
0°/+70°C 


Military Temperature Range Devices 
With'MIL-STD-883A Class B Processing: 

ORDER: SSS562 -883-BIN 
SSS562-883-BCD 
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ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 


Positive Power Supply (Vqq) 

36V- 

- V EE 

SSS562-SD 

-55°C to +125°C 

Negative Power Supply (Vee) 

36V- 

■ V CC 

SSS562-AD 

-25°C to +85° C 

V C c to V EE 


36V 

SSS562-KD 

0°C to +70° C 

Logic Inputs 

V EEto V EE 

+ 36V 

Storage Temperature Range 

-65°C to +150°C 

Summing Junction (Pin 4) 

< 

m 

m 

r+ 

o 

< 

o 

o 

Power Dissipation 

500mW 

CMOS/TTL Threshold (Pin 2) 

v EE to V CC 

Derate above 100°C 

10mW/°C 

lOUT < Pin 9 > 

+ 18 to 

-12V 

Lead Soldering Temperature 

300° C (60 sec) 

Span Resistors 


36V 


ELECTRICAL CHARACTERISTICS 


These specifications apply for Vs = ±15V,Vrep = +1 0.0000 V, T A = +25° C, unless otherwise specified. 


SSS562SD 


SSS562AD 


Parameter 

Symbol 

Conditions 

Min 

Resolution (Binary Models) 


T a = Full 

12 

Monotonicity (Binary 


T a = Full 

12 

Models) 





Nonlinearity (Binary Models) NL 


Resolution (BCD Models) 


Monotonicity (BCD Models) 


Nonlinearity (BCD Models) 


Settling Time 



Major Carry Switching 
Transient 


Voltage Noise (All bits ON) E n 


Output Voltage Compliance Vqc 


Output Current Range 


Output Resistance 


Output Capacitance 


Zero Scale Current 


Logic Inputs -TTL, Vqq = 
+5V, Pin 2 Open Circuit 


Logic Inputs -CMOS, 

4.75V <V CC < 15.8V, Pin | V 
2 to Pin 1 ,L 


Reference Voltage Input 


External Adjustment Range 


Power Supply Range 


Power Supply Sensitivity 
of Gain 



To ±1/2 LSB, All 
bits ON or OFF, 
current into short 
circuit. 


T o 90% complete 


0.1Hz to 10Hz 


Unipolar (0 to 
-2mA) 


Bipolar (-1mA to 
+1 mA) 



SSS562KD 


Min Typ Max Units 


12 12 12 Bits 


T a = Full 

3 

T a = Full (999 
Steps) 

3 


All bits OFF 


i| N = lOOnA (Max)] 2.0 


l|N =- 100pA (Max) 


l )N = lOOnA (Max) 70 


I| N = -100mA(M3x) 


20Kfi (Nominal) 


Range (Nominal) 


(See following 
page) 


1+ = 10mA (Typ) 


- = -15mA(Typ) 


V+ = +5V 


V+ = +15V 



ppmFS/% 


ppmFS/% 


ppmFS/% 


The following specifications apply for V$ = ±15V, Vrep = +10.000QV, -55“ C < T A < +125“ C for SSS562SD, 
SSS562AD, 0°C < T A < +70°C for SSS562KD, unless otherwise specified. 


-25° C < T A < +85° C for 


Zero Scale Temperature 
Coefficient 


Bipolar Offset Temperature 
Coefficient 


Gain Temperature 
Coefficient 


TCzs Leakage Current 


1 .0 ppmFS 

f C 

























































































































































































































MULTIPLYING ELECTRICAL CHARACTERISTICS AT T A = +25°C (ALL MODELS) 


Parameter 

Description 

Quadrants 

Two-quadrant: bipolar operation is achieved using the digital inputs only. 

Reference Voltage 

Unipolar. Digital input multiplies reference voltage. 

Accuracy 

10 bits for reduced reference voltage of +1 V. 

Reference Feedthrough (Unipolar Mode) 

All bits OFF, 0 to +10V (p-p) sinewave frequency for 1/2 LSB (p-p) 
feedthrough. 

Output Slew Rate 

All bits ON, 10V step change in reference voltage. 

Output Settling Time 

All bits ON, 10V step change in reference voltage, to ±0.01% FS. 

Reference Amplifier Bandwidth 

Closed loop, small signal. 




1.0 mA/psec 


Msec 


ADJUSTMENT PROCEDURES AND TABLE 


BIPOLAR OFFSET 

With all bits OFF, adjust R1 until op amp output is -2.5V on 
±2.5V range, -5.0V on ±5.0V range, or -10.0V on ±10.0V range. 


BIPOLAR BINARY GAIN 

Turn bit 1 (MSB) ON. Turn bits 2 through 12 OFF. Adjust R2 
until output is 0V. 


UNIPOLAR OFFSET 

With all bits OFF, adjust R4 until op amp output is 0V. R1 and the 
connection from pin 8 to pin 9 are not required. 

BIPOLAR BCD GAIN 

Turn bits 2 and 4 ON, Turn bits 1, 3, 5 through 12 OFF. Adjust R2 
until op amp output is 0V. 


-2.5V to +2.5V 
-5.0V to +5.0V 
-10.0V to + 10.0V 
0 to +5 ,0 V 
0 to +10. 0V 


Out to Pin 10 
Out to Pin 10 
Out to Pin 1 1 
Out to Pin 10 
Out to Pin 10 


CONNECTIONS 

Pin 1 1 to Pin 9 
N.C.to Pin 11 
N.C. to Pin 10 
Pin 1 1 to Pin 9 
N.C. to Pin 1 1 


UNIPOLAR BCD GAIN 

Turn bits 1, 4, 5, 8, 9, 12 ON (Code 1001 1001 1001, BCD 999). 
Adjust R2 until op amp output is +4.995V forO to +5.0V range, or 
+9 .990V for 0 to +10.0V range. 

UNIPOLAR BINARY GAIN 

Turn all bits ON. Adjust R2 until op amp output is +4.9988V for 
0 to +5.0V range, or +9.9976V for 0 to +10.0V range. 


OFFSET ADJUST 

R1 as below 
R1 as below 
R1 as below 
R4 as below 
R4 as below 


+5VT0 MSB LSB 

-15V +15V B1 B2 B3 B4 B5 B6 B7 B8 B9B10B11B12 




oc 

< 

111 

z 


REF AMP 
SUMMING 
JUNCTIOfi 
GAIN 
ADJ. 



I X\A/V- -^- A - 0FFSET ADJUST 


OP AMP 
OUTPUT 


15V +15V 

UNIPOLAR 
OFFSET ADJUST 


NOTES: 1. FOR TTL AND DTL INPUTS, CONNECT +5V TO PIN 1; PIN 2 MAY BE GROUNDED OR LEFT OPEN. 

2. FOR LOW VOLTAGE CMOS, CONNECT +5V TO PIN 1; SHORT PIN 2 TO PIN 1. 

3. FOR HIGH VOLTAGE CMOS, CONNECT +15V TO PIN 1 ; SHORT PIN 2 TO PIN1. 
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PROTECTED 8 CHANNEL Bl -FET ANALOG MULTIPLEXER 


CO 


GENERAL DESCRIPTION 

The MUX-08 is a monolithic 8 channel analog multiplexer 
which connects a single output to 1 of the 8 analog inputs 
depending upon the state of a 3-bit binary address. Discon- 
nection of the output is provided by a logical "0" at the 
ENABLE input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance Bl- 
FET technology, this device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON” resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid- 
ing a definite break-before-make action without the need for 
external pullup resistors. 


FEATURES 

m Pin Compatible With DG508, HI-508A, LF 11508 
■IJFET Switches Rather Than CMOS 
■I No Static Discharge Blow-out Problem 
■i No SCR Latch-up Problems 
m Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 
m Fail Safe With Power Loss 

m Low "ON" Resistance 220 £2 TYP 

■ Low Output Leakage Current lOOnA MAX 

■I Digital Inputs Compatible With TTL and CMOS 
B»No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 



FUNCTIONAL DIAGRAM AND TRUTH TABLE 


PIN CONNECTIONS AND ORDERING INFORMATION 


ENABLE A2 Ai Aq 




A 2 

A 1 

A o 

e N 

"ON" 

CHANNEL 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 


TOP VIEW 


16 PIN HERMETIC DUAL-IN-LINE 
(Q-Suffix) 


MODEL 

MUX-08AQ 

MUX-08BQ 

MUX-08 EQ 
MUX-08FQ 


25° C "ON" 
RESISTANCE 

220 0 
300 0 

220 0 
300 0 


TEMP RANGE 

-55°C TO +1 25°C 
-55° C TO +125° C 

-25° C TO +85°C 
-25° C TO +85° C 
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PROTECTED 16 CHANNEL BI-FET ANALOG MULTIPLEXER 


GENERAL DESCRIPTION 

The MUX-16 is a monolithic 16 channel analog multiplexer 
which connects a single output to 1 of the 16 analog inputs 
depending upon the state of a 4-bit binary address. Discon- 
nection of the output is provided by a logical ”0" at the 
ENABLE input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance BI- 
FET technology, this device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid- 
ing a definite break-before-make action without the need for 
external pullup resistors. 


FUNCTIONAL DIAGRAM AND TRUTH TABLE 


FEATURES 

m Pin Compatible With DG506. HI-506A 
■I JFET Switches Rather Than CMOS 
• No Static Discharge Blow-out Problem 
V No SCR Latch-up Problems 
m Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 
m Fail Safe With Power Loss 

m Low "ON" Resistance 250 ‘ T YP 

■l Digital Inputs Compatible With TTL and CMOS 
■§ No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 



PIN CONNECTIONS AND ORDERING INFORMATION 


v+ 1 

NC 2 
NC 3 
S16 4 
S15 5 
S14 6 
S13 7 
S12 8 
S11 9 
S10 10 
S9 11 
GND12 
VREF13 
A3 14 



28 DRAIN 
27 V- 
26 S8 
25 S7 
24 S6 
23 S5 
22 S4 
21 S3 
20 S2 
19 SI 

18 ENABLE 
17 AO 
16 A1 
15 A2 


QC 

< 

ill 

z 


TOP VIEW 

28 PIN HERMETIC DUAL-IN-LINE 
i T Suffix) 


MODEL 

25° C "ON" 
RESISTANCE 

TEMP RANGE 

MUX-16AT 

250 O 

-55° C TO +125° C 

MUX-168T 

350 o 

-55°C TO +125° C 

MUX-16ET 

250 n 

-25° C TO +85° C 

MUX 16FT 

350 0 

-25° C TO +85° C 
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'VS-'i 


PROTECTED DUAL 4 CHANNEL ANALOG MULTIPLEXER 


GENERAL DESCRIPTION 

The MUX-24 is a monolithic 4-channel differential analog 
multiplexer configured in a double pole, 4-position (plus OFF) 
electronic switch array. A 2-bit binary input address connects 
a pair of independant analog inputs from each 4-channel input 
section to the corresponding pairof independant analog out- 
put "poles'! Disconnection of both outputs is provided by a 
logical 'O' at the ENABLE input, thereby offering a package 
select function. 

Fabricated with Precision Monolithics' high performance Bl- 
FET technology, this device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid- 
ing a definite break-before-make action without the need for 
external pullup resistors. 


FUNCTIONAL DIAGRAM AND TRUTH TABLE 


FEATURES 

m Pin Compatible With DG50S, HI-509A, LF11509 
■i JFET Switches Rather Than CMOS 

• No Static Discharge Blow-out Problem 
■I No SCR Latch-up Problems 

• Analog Inputs Overvoltage Protected ±20V Beyond 

Normal Ratings 
■i Fail Safe With Power Loss 

■ Low "ON" Resistance 220L2 TYP 

• Digital Inputs Compatible With TTL and CMOS 

■ No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 


PIN CONNECTIONS AND ORDERING INFORMATION 


A 0 1 

ENABLE 2 
V- 3 
SlA 4 
S 2A 5 
S 3A 6 

S 4A 7 




16 A<| 

15 GND 
14 V+ 

13 S-| B 
12 S 2B 
41 S30 

10 s 4B 

9 DRAIN 
B 
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PROTECTED DUAL 8 CHANNEL ANALOG MULTIPLEXER 


GENERAL DESCRIPTION . 

The MUX-28 is a monolithic 8-channel differential analog 
multiplexer configured in a double pole, 8-position (plus OFF) 
electronic switch array. A 3-bit binary input address connects 
a pair of independant analog inputs from each 8-channel input 
section to the corresponding pair of independant analog out- 
put "poles". Disconnection of both outputs is provided by a 
logical 'O' at the ENABLE input, thereby offering a package 
select function. 

Fabricated with Precision Monolithics' high performance Bl- 
FET technology, this device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakag 
currents and fast settling time with low crosstalk to satisfy c 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid- 
ing a definite break-before-make action without the need for 
external pullup resistors. 


FEATURES 

■I Pin Compatible With DG507, HI-507A 
BB JFET Switches Rather Than CMOS 
WB No Static Discharge Blow-out Problem 
WB No SCR Latch-up Problems 

• Analog Inputs Overvoltage Protected ±20V Beyond 

Normal Ratings 
m Fail Safe With Power Loss 

WB Low "ON" Resistance 25012 TYP 

• Digital Inputs Compatible With TTL and CMOS 

• No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 


FUNCTIONAL DIAGRAM AND TRUTH TABLE 


PIN CONNECTIONS AND ORDERING INFORMATION 






V+ 1 — 


— 28 DRAIN A 

DRAIN B 2 — 


— 27 V 

NC 3 — 


— 26 S8A 

S8B 4 — | 


— 25 S7A 

S7B 5 — 


— 24 S6A 

S6B 6 — 


— 23 S5A 

S5B 7 — 


— 22 S4A 

S4B 8 — 


— 21 S3A 

S3B 9 — 


— 20 S2A 

S2B 10 — 


— 19 S1A 

SIB 11 — 


— 18 ENABLE 

GND 12 — 


— 17 AO 

VREF 13 — 


— 16 A1 

NC 14 — 


— 15 A2 


TOP VIEW 



DRAIN 

A S1A S2AS3AS4A S5A S6AS7AS8A 
oonononoo 




ENO- 
A2 O- 
A1 O- 
A0 O- 


1 OF 8 DECODER 


ftf t ftftftf if.fr 


606666666 
DRAIN S1BS2BS3BS4BS5B S6BS7B S8B 
B 


>V+ 

)VREF 

>GND 

>V 


A1 

A0 

EN 

'ON- 

CHANNEL 

PAIR 

X 

X 

L 

NONE 

L 

L 

H 

1 

L 

H 

H 

Z 

H 

L 

H 

3 

H 

H 

H 

4 

L 

L 

H 

5 

L 

H 

H 

6 

H 

L 

H 

7 

H 

H 

H 

8 


28 PIN HERMETIC DUAL-IN-LINE 
(T-Suffix) 


MODEL 

MUX-28AT 

MUX-28BT 

MUX-28ET 

MUX-28FT 


25 C "ON" 
RESISTANCE 

250 n 
350 n. 

250 n 
350n 


TEMP RANGE 

-55° CTO +125°C 
-55°C TO +125°C 

-25° C TO +85° C 
-25° CTO +85° C 
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PROTECTED 8 CHANNEL Bl -FET ANALOG MULTIPLEXER 


GENERAL DESCRIPTION 

The MUX-88 is a monolithic 8 channel analog multiplexer 
which connects a single output to 1 of the 8 analog inputs 
depending upon the state of a 3-bit binary address. Discon- 
nection of the output, is provided by a logical "0" at the 
enable input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance Bl- 
FET technology, this device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid- 
ing a definite break-before-make action without the need for 
external pullup resistors. 


FUNCTIONAL DIAGRAM AND TRUTH TABLE 


FEATURES 

m Pin Compatible With DG508, HI-508A, LF11508 

• JFET Switches Rather Than CMOS 
■I No Static Discharge Blow-out Problem 
M No SCR Latch-up Problems 

• Analog Inputs Overvoltage Protected ±20V Beyond 

Normal Ratings 
m Fail Safe With Power Loss 

M Low "ON” Resistance 220£2 TYP 

• Low Output Leakage Current ...... lOOnA MAX 

■^Digital Inputs Compatible With TTL and CMOS 
^No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 


PIN CONNECTIONS AND ORDERING INFORMATION 


ENABLE 2 



14 GND 
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ABSOLUTE MAXIMUM RATINGS (T A 

= 25°C unless otherwise noted) 


Operating Temperature Range, MUX-88AQ, BQ 

-55° C to +125°C 

Max Junction Temperature 

150°C 

Operating Temperature Range, MUX-88EQ, FQ 

— 25° C to +85° C 

V+ Supply to V- Supply - 

36V 

Storage Temperature Range 

-65° C to +150°C 

V+ Supply to Ground 

18V 

Power Dissipation 

500mW 

Logic Input Voltage 

-4V to V+ Supply 

Derate above 100° C 

10mW/°C 

Analog Input Voltage V- Supply 

-20V to V+ Supply +15V 

Lead Soldering Temperature 

300° C (60 sec) • 

Max Current Through Any Pin 

25mA 


ELECTRICAL CHARACTERISTICS 


These specifications apply for V+ = 15V, V- = -15V and T A = 25°C unless otherwise specified. 


r 

MUX-88 A 

MUX-88B 


Parameter 

Symbol 

Conditions 

Min 

Typ 

Max 

Min 

Typ 

Max 

Units 

“ON" Resistance 

r ON 

Vq = 0V, Ig = lOOpA 

- 

220 

260 

- 

300 

370 

a 

ARqisi With Applied Voltage 

ARqn 

-10V < V D < 10V, Ig = lOOpA 

- 

- 

1.6 

- 

- 

4.0 

% 

Rqn Match Between Switches 

Rqn Match 

Vq = 0V, Ig = lOOpA 

- 

8.0 

20 

- 

15 

30 

si 

Source Current (Switch "OFF") 

! S(OFF 

Vg = 11V, V D = -11V (Note 1) 

- 

0.01 

0.1 

- 

0.01 

0.1 

nA 

Drain Current (Switch "OFF") 

’DfOFF) 

Vg = 11V, Vq = -11V (Note 1) 

- 

0.1 

1.0 

- 

0.1 

1.0 

nA 

Leakage Current (Switch "ON") 

'D(ON) 

Vq = 11V (Note 1) 

- 

0.1 

1.0 

- 

0.1 

1.0 

nA 

Digital "1" Input Voltage 

V INH 


2.0 


- 

2.0 

- 

- 

Volts 

Digital "0" Input Voltage 

V INL 


- 


0.8 

- 

- 

0.8 

Volts 

Digital "0" Input Current 

1 INL 

V, N =0.7V 

- 

1.0 

10 

- 

1.0 

10 

MA 

Digital "0" Enable Current 

1 INL(EN) 

V E N = 0.7V 

- 

4.0 

10 

- 

4.0 

10 

jrA 

Digital Input Capacitance 

C DIG 

- 

- 

3.0 


- 

3.0 

- 

pF 

Switching Time 

*TRAN 

Figure 1 (Note 2) 

- 

1.0 

1.3 

- 

1.5 

2.1 

psec 

Output Settling Time 

t S 

10V step to .025% 

- 

2.9 

- 

- 

2.9 

- 

Msec 

Break-Before-Make Delay 

tDLY 

Figure 3 

- 

0.8 

- 

- 

1.0 

- 

psec 

Enable Delay "ON" 

tONfEN) 

Figure 2 

- 

1.0 

- 

- 

1.2 

- 

psec 

Enable Delay "OFF" 

tOFFlEN) 

Figure 2 

- 

0.2 


- 

0.2 

- 

psec 

"OFF" Isolation 

tSOoFF 

(Note 3) 

- 

-80 

- 

- 

-80 

- 

dB 

Crosstalk 

CT 

(Note 3) 

- 

-80 

- 

- 

-80 

- 

dB 

Source Capacitance 

c S(OFF) 

Switch "OFF", Vg = 0V, 

Vq = 0V 

- 

2.5 

- 

- 

2.5 

- 

pF 

Drain Capacitance 

c D(OFF) 

Switch "OFF", Vg =0V, 

Vq = 0V 

- 

12 

- 

- 

12 

- 

pF 

Input to Output Capacitance 

c DS(OFF) 

Switch "OFF", Vg = 0V, 

Vq = 0V 

— 

0.2 

— 

— 

0.2 

— 

PF 

Positive Supply Current 
(All Digital Inputs Grounded) 

1+ 

V+ = 15V 

- 

10 

12 

- 

6.0 

8.0 

mA 

V+ = 5V 

- 

8.0 

- 

- 

5.0 

- 

mA 

Negative Supply Current 
(All Digital Inputs Grounded) 

: 

1- 

V- = -15 V 

- 

3.0 

3.8 

- 

2.0 

3.0 

mA 

< 

I 

ii 

l 

ui 

< 



2.5 

- 

- 

1.8 

- 

mA 

| These specifications apply for V+ = 15V, V- = -15V and -55° C < < +1 25° C unless otherwise specified. 

"ON" Resistance 

r on 

Vq = 0V, Ig = lOOpA 


- 

370 

- 

- 

480 

n 

ARqn With Applied Voltage 

A r on 

-10V < Vq < 10V, Ig = lOOpA 

_ 

- 

2.4 

- 

- 

6.0 

% 

Rqn Match Between Switches 

r ON Match 

Vq = 0V, Ig = lOOpA 

- 

10 

30 

- 

15 

45 

n 

Source Current (Switch "OFF") 

'S(OFF) 

Vg = 11V,V D = -11V 
(Note 2) 

— 

— 

10 

— 

“ 

10 

nA 

Drain Current (Switch "OFF") 

'D(OFF) 

Vg = 11V, Vq = -11V 
(Note 2) 

- 

- 

100 

- 

- 

100 

nA 

Leakage Current (Switch "ON") 

'DfON) 

Vq = 11V (Note 2) 

- 

- 

100 

- 

- 

100 

nA 

Digital "1" Input Voltage 

V INH 


2.0 

- 

- 

2.0 

- 


Volts 

Digital "0" Input Voltage 

V INL 


- 

- 

0.8 

- 

- 

0.8 

Volts 

Digital "0" Input Current 

1 INL 

V|n = 0.7V 

- 

- 

20 

- 

- 

20 

mA 

Digital "0" Enable Current 

•iNL(EN) 

Ven = 0-7V 

- 

- 

20 

- 

- 

20 

P A 

Positive Supply Current 

1 + 

All Digital Inputs Grounded 

- 

- 

15 

- 

- 

11 

mA 

Negative Supply Current 

1- 

All Digital Inputs Grounded 



5.0 


— — , 

4.0 

mA 
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ELECTRICAL CHARACTERISTICS NOTES 


NOTE 1: Conditions applied to leakage tests insure worst case leakages. Exceeding 11V on the analog input may cause an "OFF" channel to 
turn "ON". 

NOTE 2: Lots are sample tested to this parameter. The measurement conditions of FIGURE 1 insure worst case transition time. 

NOTE 3: "OFF" isolation is measured with all switches "OFF" and driving a source. Crosstalk is measured with R|_ = IK, C|_ = 7pF, V s = 3V 
RMS, F = 100 kHz. 


fiC 

< 

III 

z 


ELECTRICAL CHARACTERISTICS 


These specifications apply for V+ = 15V, V- = -15V and T/\ = 25°C unless otherwise specified. 


MUX-88E 


MUX-88F 


Parameter 


"ON" Resistance 


ARqn With Applied Voltage 


Rqn Match Between Switches 


Source Current (Switch "OFF") 


Drain Current (Switch "OFF") 


Leakage Current (Switch "ON") 


Digital "1 " Input Voltage 


Digital "O' Input Voltage 


Digital "0" Input Current 


Digital "0" Enable Current 


Digital Input Capacitance 


Switching Time 


Output Settling Time 


Break-Before-Make Delay 


Enable Delay "ON” 


Enable Delay "OFF" 


"OFF" Isolation 


Crosstalk 


Source Capacitance 


Drain Capacitance 


Input to Output Capacitance 


Positive Supply Current 
(All Digital Inputs Grounded) 


Negative Supply Current 
(All Digital Inputs Grounded) 


These specifications apply for V+ 


"ON" Resistance 


ARqn With Applied Voltage 


Rq|\| Match Between Switches 


Source Current (Switch "OFF") 


Drain Current (Switch "OFF") 



Symbol 


r ON 


ARqn 


Rqn Match 


'S(OFF) 


'D(OFF) 


'D(ON) 


V INH 


V INL 


1 INL 


'INL(EN) 


C DIG 


*TR AN 


Figure 1 (Note 2) 


10V step to .025% 


Figure 3 


F igure 2 


Figure 2 


(Note 3) 


(Note 3) 


Switch "OFF", V S = 0V, 
Vq = 0V 


Switch "OFF", Vs =0V, 
V D = ov 


Switch "OFF", Vs = 0V, 
Vq = 0V 


V+ = 15V 


V+ =5V 


V- = -15V 


V- = -5V 


15V, V- = -15V and -25°C < T^ < 85°C unless otherwise specified. 


Ron j v D = ov, i s = ioopA 


-10V < Vq < 10V, l s = lOOpA 


Vq = 0V, l S = 100pA 


Vc = 11V, Vq = -11V 
(Note 2) 


V S = 11V, Vq = -11V 
(Note 2) 


*DLY 


tONtEN) 


l OFF(EN) 


•SOqFF 


CT 


c S(OFF) 


c D(OFF) 


c DS(OFF) 



3.0 mA 


mA 


ARqn 


Rqn Match 


'S(OFF) 


(Switch "ON") 

1 

D(ON) 

Vq = 

1 


Digital "1" Input Voltage 


Digital "0" Input Voltage 


Digital "0" Input Current 


Digital "0" Enable Current 


Positive Supply Current 


Negative Supply Current 


V INH 


V|NL 


! inl 


* INL(EN) 




V| N = 0.7V 


Ven = 0-7V 


All Digital Inputs Grounded 


AH Digital Inputs Grounded 
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A.C. TEST CIRCUITS AND PERFORMANCE CHARACTERISTICS 


INPUT 3V 
DRIVE 

OV 


EN 

O 1 

A2 

S2-S7 

A1 

S8 

MUX-88 

AO 

D 

GND 

V 


XL) <50fi 


TRANSITION TIME 


INPUT 3V " 
DRIVE 

0V- 



( tl ) <500 


i ^OUT 

Vsi V° 8 VsB 

-~-| U-tTRAN 


ENABLE TIME 


A2 

V+ SI 

A1 

$2 -S8 

AO 

MUX-88 

EN 

D 

GND 

V - 


— ' t0N EN 
‘ 90% l 


10 % 

— ■ ‘OFFen 


"ON” RESISTANCE CHARACTERISTICS 
T a = 25° C 


9 — A2 S2- S7 

O - A1 S8 - 

MUX 88 

6— AO D- 


jHJ <500 


BREAK-BEFORE-MAKE 

DELAY 


— — I — - l OPEN 

50% 1 i^50% 



INPUT 3V ‘ 
DRIVE 


-.6 -.5 -.4 -.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 

Vjjd {Volts} 


APPLICATIONS INFORMATION 


These analog multiplexers employ ion-implanted JFET's in a switch configuration designed to assure break-before-make 
action. The turn-off time is much faster than the turn-on time to guarantee this feature over the full operating temperature 
and input voltage range. Fabricated with BI-FET processing rather than CMOS, special handling is not necessary to prevent 


damage to this multiplexer . Because the digital inputs only require a 2.0V logic "1" input level, power-consuming pullup 
resistors are not required for TTL compatibility to insure break-before-make switching as is most often the case with CMOS 
multiplexers. The digital inputs utilize PNP input transistors where input current is maximum at the logic "0” level and drops 
to that of a reverse-biased diode (about .1 fiA) as the input voltage is raised above ^1.4V. 

The "ON” resistance, RqN' of the analog switches is constant over the wide input voltage range of -15V to +11V with 
^SUPPLY = Input voltages up to ±20V beyond this normal input range are permissible with device power on. Input 

voltages of up to +11V and lower than -15V are allowable with device power off. Higher input voltage is tolerable provided 
that some form of current limiting is employed (such as that of an op-amp output stage) to avoid exceeding junction tempera- 
ture and power dissipation requirements. For normal operation, however, positive input voltages should be restricted to 11V 
(or 4V less than the positive supply) otherwise leakage currents will increase and a normally "OFF” switch may be falsely 
turned "ON”. Although the output voltage will be erroneous, damage to the multiplexer will not result because the switch 
"ON" resistance greatly increases and the logs of the JFET protects the switch (Figure 4). When operating with negative 
input voltages, current through an "ON" switch must be externally limited to prevent the voltage drop across the switch from 
exceeding -0.4V source to drain. This is not a problem generally, for in most applications the multiplexer output will be con- 
nected to a high impedance load. 


OC 

< 
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WHEN THE CHIPS 
ARE DOWN... 



It lists virtually every 1C device manufactured in the United States. 


The 1C MASTER is the easy, sensible means of narrowing down your 1C 
choices quickly, accurately and systematically. All information 
is cross-referenced and indexed for rapid problem solving and device 
selection. And, additionally, the MASTER is updated three times 
yearly by accumulative supplements. 

THE FORMAT OUTLINED: 

• FIVE MASTER SELECTION GUIDES — Over 85 companies’ IC's organized by type, 
function, key parameters 

• OVER 1500 PAGES OF TECHNICAL INFORMATION — Provided directly by 
manufacturers covering 20,000 IC’s 

• ALTERNATE SOURCE DIRECTORY — The only industry-wide, pin-for-pin 
version available 

• MILITARY PARTS INDEX AND CROSS REFERENCE CHART — Identifies all 
IC’s with JAN qualification 

• MILITARY DEVICE TESTING TABLE — List companies that screen to 
Mil. Std. 883 

• MILITARY PARTS INDEX — The first functional guide to JAN qualified parts 

• PART NUMBER INDEX — Parts from over 80 manufacturers, in numerical sequence 

• APPLICATION NOTE DIRECTORY — Digest of currently active application 
note material 

• PRODUCT INDEX — Provides alphanumeric listing of over 80 manufacturers’ lines 

• PART NUMBER GUIDE — Instantly decodes each company’s part 
numbering system 

• MANUFACTURERS AND DISTRIBUTORS DIRECTORY 

United Technical Publications, 645 Stewart Avenue, Garden City, NY 11530 TWX/ 5 10-222-1 673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 


When Customers Talk 
Raytheon Listens 


You wanted . . . 

The 4151 Voltage-to-Frequency Converter 
with: 

■ Better Temperature Coefficient 

■ Wider Bandwidth 


Raytheon Delivered . . . 

The 4152 Voltage-to-Frequency Converter 
with: 

50 ppm/°C 
100 kHz 


The 4558 Dual Op Amp with: 

■ Wider Bandwidth 

■ Higher Slew Rate 

■ Guaranteed Specifications 

The HA4741 and LM348 Quad Op Amps with: 

■ Wider Bandwidth 

■ Higher Slew Rate 

■ Low Noise 

■ Guaranteed Specifications 


The 4559 Dual Op Amp with: 

3 MHz Min. 

1 .5 V/ju,sec. Min. 

24 kHz Min. Full Power Bandwidth 

The 4156 Quad Op Amp with: 

2.8 MHz Min. 

1 .3 V/ju-sec Min. 

2 yN RMS Max. 

All the above 



FIELD SALES OFFICES 


CALIFORNIA 
Raytheon Regional 
Sales Office 

350 Ellis Street 
Mountain View, CA 94042 
(415) 969-3475 

Raytheon Regional 
Sales Office 

2212 Dupont Drive 
Irvine, CA 92664 
(714) 833-9042 


FLORIDA 

Raytheon Regional 
Sales Office 

9600 Gandy Blvd., Suite 203 
St. Petersburg, FL 33702 
(813) 576-2221 

ILLINOIS 

Raytheon Regional 
Sales Office 

3158 Des Plaines Avenue 
Des Plaines, IL 60018 
(312) 297-5540 


MASSACHUSETTS 
Raytheon Regional 
Sales Office 

One Newton Executive Park, 
Suite 200 

Newton Lower Falls, MA 02162 
(617) 527-0030 
MINNESOTA 
Raytheon Regional 
Sales Office 
3250 West 66th Street 
Minneapolis, MN 55435 
(612) 920-7935 


NEW JERSEY/ 
EASTERN PENN. 
Raytheon Regional 
Sales Office 

Executive Campus #2 
Suite 207, Route 70 
Cherry Hill, NJ 08002 
(609) 663-4066 
NEW YORK 
Raytheon Regional 
Sales Office 
275 Broad Hollow Road 
Melville, NY 11746 
(516) 420-0700 
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Voltage-to-Frequency Converter 


4152 


description 


The Raytheon 4152 consists of a comparator, a one-shot, a 
precise gated current-source output, an internal voltage refer- 
ence, and an open-collector output ... all on a single mono- 
lithic 1C chip. These elements can be combined via external 
pin connections to perform a wide variety of circuit functions. 

The versatility of this unique 1C makes it easy to tailor the cir- 
cuit operation to your needs. Pulse width, scale factor, and 
output drive are set by external resistors as shown in Figure 1. 
Combine the versatile 4152 with an op amp or two, some 
digital circuits, and the range of cost-effective applications 
becomes even greater. 

The Raytheon 4152 provides a versatile, low-cost means of 
accurately converting an analog signal to a pulse train of pro- 
portional frequency, and vice versa. It can be imaginatively 
applied to a broad range of signal conditioning applications 
once the various functional blocks within the 1C are understood. 



Figure 1. Functional Diagram of Raytheon 4152. 


FEATURES 

• Single supply operation (+7 V to +22 V) 

• Pulse output compatible with all logic forms 
(DTL/TTl/ CMOS) 

• Programmable scale factor (K) 

• High linearity ±0.05% max 

• Temperature stability ±150 ppm/°C max 

• High noise rejection 

• Inherent monotonicity 

• Easily transmittable output 

• Simple full scale trim 

• Single-ended input, referenced to ground 

• V/F or F/V conversion 

• Voltage or current input 

• Wide dynamic range 


APPLICATIONS 

• Precision voltage-to-frequency-converters 

• Pulse-width modulators 

• Programmable pulse generators 

• Frequency-to-voltage converters 

• Integrating analog-to-digital converter 

• Long-term analog integrator 

• Signal conversion — 

Cu rrent-to-f requency 

Temperature-to-frequency 

Pressure-to-frequency 

Capacitance-to-frequency 

Frequency-to-current 

• Signal isolation 

VFC -*■ opto -isolation •+ FVC 
ADC with opto-isolation 

• Signal encoding 

FSK modulation/demodulation 
Pulse-width modulation 

• Frequency scaling 

• DC motor speed control 


CONNECTION INFORMATION 


TE (TO-99) METAL CAN 

(Top View) 



Order Part Nos.: RC4151T, RM4151T 
NOTE: PIN 4 CONNECTED TO CASE 


NB MINIATURE 
DUAL-IN-LINE 
(Top View) 



Order Part Nos.: RC4151NB, RV415INB 


PIN FUNCTION 

1 CURRENT SOURCE 

2 SCALE FACTOR 

3 LOGIC OUTPUT 

4 GROUND 

5 ONE-SHOT R. C 

6 THRESHOLD 

7 INPUT VOLTAGE 


\ 


i 


! 


I 


1-2 

968 




©1C MASTER 1978 

i 







Voltage-to-Frequency Converter 


4152 


Input Comparator 

The input comparator section consists of transistors Q1 through 
Q7 (see Figure 2). A PNP ground-sensing input stage provides 
capability of operating down to low input voltages, thus the 
input range on either input is from zero up to +Vg-3V (power 
supply voltage less three volts). This is particularly important 
for single-supply operation. Input comparator gain is approx- 
imately 10,000. The output of the comparator, transistor Q7, 
switches from OFF to ON when the input voltage applied to 
pin 7 becomes more positive than the input voltage on pin 6. 
The output transistor Q7 going into saturation is used to 
trigger the one-shot. 

One important precaution: The voltage applied to the input 
comparator (pins 6 and 7) must not be more negative than 

0.3 V relative to the ground terminal (pin 4) unless there is 
protective current limiting. Negative input voltages will saturate 
the input PNP transistors and cause excessive input base cur- 
rent. This input-base current must not be allowed to exceed 
25 mA over an extended period of time or the 1C could be 
damaged. If there is a possibility of continuous excessive nega- 
tive voltage on the input, then a resistor in series with the input 
should be added to limit the input current. 

One-Shot Circuit 

Pulse-width of the one-shot is determined by the external 
components R 0 , C 0 that are connected to pin 5. The capacitor 
C Q is normally discharged through the saturated transistor 
Q16. When the one-shot timing cycle is initiated, capacitor C 0 
is released by Q16 turning OFF and allowed to charge towards 
+Vqc through R 0 . At 2/3 of +Vqq, transistor Q16 is switched 
ON and the capacitor C Q is discharged. The pulse width will 
therefore be determined by the following equation: 


T p = 1 .1 R 0 C 0 


Pulse width T p is independent of supply voltage +Vqq. For 
best linearity and stability, R Q and C 0 should be selected 
within a range of 5 Kfi to 500 Kf2 and 0.001 /iF to 1 .0 pF. 

A latching action by the RS flip-flop comprised of Q9 and Oil 
assures that the timing cycle will be completed regardless of 
input voltage. The flip-flop is set by Q7 going into the ON 
state. Q9 is normally OFF and Q11 normally ON; so Q7 going 
low will cause Oil to switch OFF and Q9 to switch ON. 
Since Q9 and Q7 collectors are tied together, Q9 will keep the 
collectors low regardless of Q7 state. At the end of the timing 
cycle, Q10 is switched ON and this will make Q9 go OFF. If 
Q7 is OFF, then the flip-flop can reset to the normal state 
where Q9 is OFF and Q11 ON. The input state overides this 
reset action. In FVC applications, it is very important to make 
the input pulses narrower than the output pulse width T p to 
assure proper resetting of the Q9-Q1 1 flip-flop. 

The output pulse of the one-shot performs three functions 
during the timing interval: 

1. The open-collector output transistor Q32 is switched into 
saturation. The output pulse at pin 3 is in the low state 
during the T p timing interval. 

2. A reference voltage Vr is switched ON at pin 2. 

3. The output current source is gated ON. A current pulse 
of width T p and amplitude Vp/Rg wiil come out of pin 1 



fit 

< 

111 



Figure 2. Raytheon 4152 Schematic Diagram 
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Raytheon Semiconductor 




Raytheon Semiconductor 


Voltage-to-Frequeney Converter 


4152 



ABSOLUTE MAXIMUM RATINGS 




Supply Voltages 

. . . +7.0 to +22V 

Storage Temperature Range 

Output Sink Current 


. 20mA 

RM4152 

-65°C to +150°C 

Internal Power Dissipation 


500mW 

RV4152 . . . 

-55°C to +125°C 

Input Voltage 

. -0.2V to +Vpp 

RC4152 . . . 

-55°C to +125°C 

Output Short Circuit to Ground 

. . . . Continuous 

Operating Temperature Range 




RM4152 . . 

-55°C to +125°C 




RV4152 . . . 

-40°C to +85°C 




RC4152 . . . 

QOC to +70°C 

ELECTRICAL SPECIFICATIONS 

Typical | 

performance at rated supply voltage and Ta = +25°C unless 


otherwise noted. 



CIRCUIT CHARACTERISTICS 





Input Comparator 





Input Offset Voltage @ 25°C 




±10 mV max 

vs. Temperature 




±20 /iV/°C 

Input Offset Current 




±100 nA max 

Bias Current (Either Input) 




-300 nA max 

Input Voltage Range (Either Input) 




0 to +Vg - 3.0 Volts 

Comparator Gain 




10,000 

One-Shot Pulse Circuit 





Pulse Width (See Fig. 4) 




1.1 R 0 C 0 ±5% 

Threshold Voltage (Pin 5) 




2/3 V s (+10 Vat V s = 15 V) 

Input Bias Current (Pin 5) 




-500 nA 

V sa t at Pin 5, 1 = 2.2 mA 




0.15 V (0.5 V max) 

Pulse Width Stability (T p = 75 /is) 





vs. Temperature 




±50 ppm/°C 

vs. Supply 




±100 ppm/V 

Gated Current Source 




V R 

Output of Gated Current Source 




± 1% 

R s 

vs. Temperature 




±200 ppm/°C max 

vs. Supply 




±0.25 %/V 

Compliance (Change with Voltage) 




0.25 /xA/V max 

Leakage in OFF State 




10 nA (50 nA max) 

Rise Time 




100 nsec 

Fall Time 




100 nsec 

Reference Voltage 





Voltage Vr (Pin 2) 




2.2 ± 10% 

Temperature Coefficient 




±100 ppm/°C max 

Logic Output (Pin 3) 





Output Sink Current, ON State 




3.0 mA @ V sat = 0.1 5 V 

Output Leakage, OFF State 




1 /£ A max 

Power Supply 





Voltage, Rated Performance 




+15 V 

Quiescent Current Drain 




+3.5 mA (6.0 mA max) 
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Quad High Performance Operational Amplifier 4156 


DESCRIPTION 

The RM4156/RC4156 is a monolithic integrated circuit, 
consisting of four independent high performance operational 
amplifiers constructed with the planar epitaxial process. 

These amplifiers feature guaranteed A.C. performance which 
far exceeds that of the 741 type amplifiers. Also featured 
are excellent input characteristics and guaranteed low noise 
making this device the optimum choice for audio, active 
filter and instrumentation applications. 

SCHEMATIC DIAGRAM 


FEATURES 

Typical Guaranteed 

• Unity Gain Bandwidth 3.5 MHz 2.8 MHz 

• High Slew Rate 1.6 V/pS 1.3V/juS 

• Low Noise Voltage 0.8juV 2.0juV 

• Indefinite Short Circuit Protection 

• No Crossover Distortion 

• Low Input Offset and Bias Parameters 

• Internal Compensation 

• Pin-for-pin equivalent to LM324, LM348, HA4741 



CONNECTION INFORMATION 


OUTPUT A [T 

• 

3U OUTPUT D 

-V|N a n 


m -V| N D 

+V||yA GE 


33 +v IN d 

v+ |T 


m v- 

Order Part Nos. + ^IN ® CL 


ID + v IN c 

RM4156DC, RV4156DB, V B IT" 

RV4156DC, RC4156DC, ' L - 



RC4156DB OUTPUT B CL 


3 OUTPUT C 
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Raytheon Semiconductor 







Raytheon Semiconductor 


AIRfi 


Quad Hiah Performance Ooerationa! Amolifier 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ±2QV 

Internal Power Dissipation (Note 1} .... 880 mW 

Differential Input Voltage ±30V 

Input Voltage (Note 2) ±15V 

Output Short Circuit Duration (Note 3) . . . Indefinite 


Storage Temperature Range -65 to +1 50 C- 

Operating Temperature Range RM4156 -55 to +125^0 

RV4156 -40 to +85°C 
RC4156 Oto +70°C 
Lead Soldering Temperature (60 sec) 300°C 


ELECTRICAL CHARACTERISTICS Vqq ±15V T a +25°C unless otherwise specified 


RM4156 


RV4156/RC4156 


CONDITIONS 


TYP MAX MIN TYP MAX UNITS 



PARAMETER 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Resistance 


Large Signal Voltage Gain 


Output Voltage Swing 


Input Voltage Range 


Output Resistance 


Output Short Circuit Current 


Common Mode Rejection Ratio 


Power Supply Rejection Ratio 


Supply Current (all amplifiers) 


Transient Response 
Rise Time 
Overshoot 
Slew Rate 


Unity Gain Bandwidth 


Phase Margin 


Full Power Bandwidth 


Input Noise Voltage 


Input Noise Current 


Channel Separation 


The following specifications apply for -55°C ^ T A < +125°C for RM4156, -40°C <T A ^ +85°C for RV4156, 

0°C < T A <+70°C for RC4156. 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Large Signal Voltage Gain 


Output Voltage Swing 


Supply Current 


Average Offset Voltage Drift 


Notes: 1 . Rating applies for case temperature of +25°C maximum; derate linearity at 6.4 mW/°C for temperatures above +25 C. 

2. For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit to ground on one amplifier only. J^AYTHEO^ 
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Raytheon Semiconductor 


4559 


Dual High Performance Operational Am n !ifier 



CONNECTION INFORMATION 


A OUTPUT 


B OUTPUT 


A -INPUT B -INPUT 


A+iNPUl \xL) _J B + INPUT 


A OUTPUT 


A -INPUT 



B OUTPUT 


B -INPUT 


TE Metal Can Package 

(Top View) 

Order Part Nos.: 
RC4559T, RM4559T 


N6 Dual In-line 
Plastic Package 
(Top View) 

Order Part Nos.: 
RC4559NB,f?V4559NB 
RC4559DE, RV4559DE 
RM4559DE 


RAYTHEON 
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Dual High Performance Operational Amplifier 4559 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage RM4559: ±22 V 

RC4559: ±18V 

Internal Power Dissipation (Note 1 ) 500mW 

Differential Input Voltage ±30V 

Input Voltage (Note 2) ±15V 

Storage Temperature Range — 65°C to +1 50°C 


ELECTRICAL CHARACTERISTICS <t a - 25°c, 


Operating Temperature Range 

RM4559 — 55°C to +125QC 

RV4559 . . — 40°C to +85°C 

RC4559 0°C to +70°C 

Lead Temperature (Soldering, 60 sec) 300°C 

Output Short-Circuit Duration (Note 3) Indefinite 


Vqq = ±15 V unless otherwise specified.) 




RM4559 

RV/RC4559 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

RS<10kl2 


1.0 

5.0 


2.0 

6.0 

mV 

Input Offset Current 



5 

200 


5 

200 

nA 

Input Bias Current 



40 

500 


40 

500 

nA 

Input Resistance 


0.3 

1.0 


0.3 

1.0 


MO 

Large Signal Voltage Gain 

RL>2kJ2 

V out = ±10V 

50,000 

300,000 


20,000 

300,000 


V/V 

Output Voltage Swing 

R|_> 10kft 

±12 

±14 


±12 

±14 


V 


Rl_>2k n 

±10 

±13 


±10 

±13 


V 

Input Voltage Range 


±12 

±13 


±12 

±13 


V 

Common Mode Rejection Ratio 

RS< lOkfi 

70 

100 


70 

100 


dB 

Supply Voltage Rejection Ratio 

RS< 10kfi 


10 

150 


10 

150 

pV/V 

Power Consumption 



100 

170 


100 

170 

mW 

Transient Response (unity gain) 

V in = 20m V 

R L = 2k£2 

Cl< lOOpf 








Rise Time 



80 



80 


nsec 

Overshoot 



18 



18 


.% 

Slew Rate (unity gain) 


1.5 

2.0 


1.5 



V/ps 

Unity Gain Bandwidth 


3.0 

4.0 


3.0 

4.0 


MHz 

Full Power Bandwidth 

V 0 = 20 Vp. p 

24 

32 


24 

32 


kHz 

Input Noise Voltage 

f = 20 Hz to 20 kHz 


1.4 



1.4 


^VrmS 

Input Noise Current 



25 



25 


pA RMS 

Channel Separation 

Gain = 100 


90 



90 


dB 


f = 10 kHz 

RS= Ikfi 








The following specifications apply for -55°C < Ta < +125°C for RM4558; 0°C < T A < +70°C for RC4558 

Input Offset Voltage 

RS<10k^ 



6.0 



7.5 

mV 

Input Offset Current 




500 



300 

nA 

Input Bias Current 




1500 



800/1500* 

nA 

Large-Signal Voltage Gain 

Ri>2kQ 

V out = ±10V 




15,000 




Output Voltage Swing 

RL>2kS2 

±10 




±10 



V 

Power Consumption 

Vs = ±15V 

Ta = +125°C 


90 



90 

150 



Ta = -55°c 



120 



120 

200 


*RV4559 
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Raytheon Semiconductor 




Qua! High Performance Operational Amplifier 



Function of Ambient Temperature 




Inpul Nolan Currant 
•a a Function of Fraquancy 



10 70 JO <0 50 M 10 




Power Consumption as a 
Function of Ambient Jemperetwre 



to too IK 10K »00K IV IQV 


0 10 ?0 30 40 SO 60 70 


Total Harmonic Olatortlon 
va Output Voltaga 


«S I'd . i 

3. p-t- 


Output Volt ape Swing as a 
Function of Load Resistance 


K 
< 
II I 

z 





01 0? 05 10 20 50 10 





0 5 10 ?0 30 30 


Input Nolaa Voltaga 

aa a Function of Fraquancy 



Channel Separation 



VQ OUTPUT VOLTAGE IVRMSI 


Distortion va Frequency 
Vo = Ivrmt 



■HI^HHiHEnitlll 

HHifinlliiiSiiiill 


Output Voltaga Swing 
va. Fraquancy 



10 K 1 Q 0 K 
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S 2 ^ Siliconix incorporated 


D SUFFIX: -40to+85°C 
OPERATING TEMPERATURE RANGE 


DF320 

DF321 

DF322 

CMOS LOOP DISCONNECT DIALER CIRCUITS 


Description 

The DF320 series of monolithic CMOS Loop Disconnect 
Diallers each contain all the logic necessary to interface a 
standard double contact keyboard to a telephone system 
requiring loop disconnect signalling. 

A dial pulsing output and two masking output options are 
provided to control the impulsing (loop disconnect) and 
muting functions. The circuit is capable of storing a number 
string of up to 20 digits and re-dialling this stored number 
automatically at a later time, initiated by a RE-DIAL input 
code. Impulsing mark/space ratio (M/S), impulsing rate and 
interdigital pause (IDP) are all pin programmable to meet 
most telephone authority specifications. 

The use of Siliconix low voltage CMOS technology allows 
operation with an unregulated supply voltage down to a 
guaranteed minimum of 2.5 V. This feature, together with 
low operating current, negligible standby current and high 
noise immunity make the DF320 series easy to interface 
from long telephone lines. 

External component count is minimized by the inclusion of 
an on-chip clock oscillator, high impedance pull-down 
terminations to programming inputs as well as pull-up 
terminations to the keyboard giving direct interfacing. 

The Loop Disconnect Dialler is available in three pinout 
options. The DF320 provides the functions most com- 
monly required in the push button telephone application. 
Ml is the masking option which remains at logic "1" 
throughout the dialling sequence. The DF322 is identical 
to the DF320 except that M2 is offered instead of Ml. 
The M2 masking option is at logic "1" only during 
impulsing, allowing the telephone line to be monitored 
during the IDP. The DF321 is a multioption version which 
offers both Ml and M2 together with FD, IDP and SYS CK. 
All versions are based on the same integrated circuit. 

PIN CONFIGURATIONS 

Dual In-Line Package 



*M2 ON DF322DJ, DF322DP 

ORDER NUMBERS: 

DF320DJ, DF320DP, DF322DJ, DF322DP 


Features 

• Operation from 2.5 V to 5.5 V Vpp Supply (May Be 
Unregulated) 

• Low Standby Dissipation— 3 piW Typ §3 V Supply 

• Low Dynamic Dissipation— 540 nVi Typ @ 3 V Supply 

• On-Chip Oscillator Uses Low Cost 3.579545 MHz 
Crystal 

• Power ON Reset 

• On-Chip Pull-Up and Pull-Down Terminations to Inputs 

• High Input Noise Immunity: Typ 45% of Supply Voltage 

• Key Input Debounce Circuitry 

• Fully Static Storage Up to 20 Decimal Digits 

• Repeat of Last Number 

• Selectable Impulsing Mark/Space Ratios of 2:1 or 3:2 

• Selectable Impulsing Speeds of 10, 16, 20 and 932 Hz 

• Selectable Interdigital Pause: 8 or 4 Times Impulsing 
Period 

APPLICATION 

+3 V 



Dual In-Line Package 


V DD [T 


28] HOLD 

SYS CK [T 


27] FD 

DP E 


H) Y 4 

N.C. [7 


m v 3 

Ml [7 


53 y 2 

M2 jj[ 


11 Y, 

M/S G 

DF321DJ 

22 ] N.C. 

IDP E 

DF321DP 

2l] N.C. 

F01 E 


U X 3 

F 02 [jo 


U x 2 

n.c. Qi 


HJ Xl 

O 

m 

M 


if] N.C. 

XTAL IN Q! 


ie] n.c. 

XTAL OUT Q3 


U Vss 


TOP VIEW 

ORDER NUMBERS: 
DF321DJ, DF321DP 
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smcomx 


jg ^ Siliconix incorporated DF341 DF342 

OPERATING TEMPERATURE RANGE: 

c suffix o to +70° c CMOS TELECOMMUNICATIONS A-LAW COMPANDER SET 


Description 

The DF341 (coder) is an analog- to-digital converter which 
has a transfer characteristic conforming to the telecommuni- 
cation industry CCITT A-law. Its counterpart, the DF342 
(decoder) is a digital-to-analog converter which also con- 
forms to the A-law. 

Together these parts form a codec (coder-decoder set) which 
is designed to meet the needs of the telecommunications 
industry for per channel voice frequency codecs used in 
PCM Channel Bank and PBX systems. Digital output and 
input of the coder and decoder is in serial format Actual 
transmission and reception of 8-bit data words containing 
the analog information is done at a 2.048 megabit/sec rate 
with analog signal sampling occurring at an 8 kHz rate. A 


sync pulse input is provided for synchronizing transmission 
and reception of multi-channel information being multi- 
plexed over a single transmission line. 

Features 

• Low Power Dissipation 

• Follows the CCITT A-Law for Companding 

• Serial Data Output of 2.048 MHz at 8 kHz Sampling Rate 

• Open Drain Digital Output Allows Easy Interface to 
TTL and CMOS Multiplexers 

• Decoder Contains On-Board Sample and Hold Output 

• Separate Analog and Digital Grounding Pins Reduce 
System Noise Problems 


PIN CONFIGURATIONS 

Dual In-Line Package 


n.c. [2 

DIGITAL GNO ^ 
ANALOG GND [7 

ANALOG IN [7 
- V REF [j[ 
+V REF [T 
-V 17 


Dual In-Line Package 



3 

DIGITAL OUT 

DIGITAL GND 




3 

CK 

DIGITAL IN 




3 

SYNC 

CK 



CODER 

DF341 

3D 

N.C. 

N.C. 


DECODER 

DF342 


33 

N.C. 

N.C. 




H 

N.C. 

N.C. 




3 

+v 

SYNC 




u| -v 
T5] -v REF 
i7] +v REF 
7T| ANALOG OUT 
To) ANALOG GND 
Tj N.C. 

T| +V 


ORDER NUMBER: DF341CJ 


ORDER NUMBER: DF342CJ 


FUNCTIONAL BLOCK DIAGRAM 


FROM OTHER CHANNELS 



TRANSMIT SECTION 



TO OTHER CHANNELS 
RECEIVE SECTION 
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OTTc-r + . DF331 

j a ) tziilicanix incorporated DF332 

OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70° C CMOS TELECOMMUNICATIONS fi-LAW COMPANDER SET 


OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70°C CM( 

Description 

The DF331 (coder) is an analog-to-digital converter which 
has a transfer characteristic conforming to the telecommuni- 
cation industry ju-255 law. Its counterpart, the DF332 
(decoder) is a digital-to-analog converter which also con- 
forms to the pi- 255 law. 

Together these parts form a codec (coder-decoder set) which 
is designed to meet the needs of the telecommunications 
industry for per channel voice frequency codecs used in 
PCM Channel Bank and PBX systems. Digital output and 
input of the coder and decoder is in serial format. Actual 
transmission and reception of 8-bit data words containing 
the analog information is done at a 1.544 megabit/sec rate 
with analog signal sampling occurring at an 8 kHz rate. A 
sync pulse input is provided for synchronizing transmission 

PIN CONFIGURATIONS 

Dual-ln-Line Package 


A/B SELECT Q 
DIGITAL GND [7 
ANALOG GND [7 
ANALOG IN [7 
- V REF [J 
+V REF (T 


TOP VIEW 

ORDER NUMBER: DF331CJ 

TYPICAL CHARACTERISTICS 

DF331 pi-Law Coder Transfer 
Characteristic 



3 

DIGITAL OUT 

DIGITAL GND 

I 



3 

CK 

DIGITAL IN 

II 



I 

SYNC 

CK 

I 


CODER 

DF331 

3 

A SIGNAL IN 

A/B SELECT 

I 

DECODER 

DF332 



B SIGNAL IN 

B SIGNAL OUT 

I 



H 

N.C. 

A SIGNAL OUT 

I 



3 

+v 

SYNC 

I 



and reception of multi-channel information being multi- 
plexed over a single transmission line. 

Features 

• Low Power Dissipation 

• Follows the pi-255 Law for Companding 

• Serial Data Output of 1.544 MHz at 8 kHz Sampling Rate 

• Active Low Open Drain Digital Output Allows Easy 
Interface to TTL and CMOS Multiplexers 

• Decoder Contains On-Board Sample and Hpld Output 

• Separate Analog and Digital Grounding Pins Reduce 
System Noise Problems 

• Dual Channel Signalling 

• Zero Code Suppression 

Duai-ln-Line Package 


_I3] -V REF 
n} +v REF 
TTI ANALOG OUT 



g 11111 ml 
< 011111111 

t- Jl 
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Siliconix 




Siliconix 



FUNCTIONAL DESCRIPTION 

Positive and Negative Reference Voltages: Analog input 
voltages must be between the positive and negative refer- 
ence voltages for accurate coding. 

Analog Input: Voice frequency analog signals which are 
bandwidth limited to below 4 kHz are inputted at this pin. 
These analog signals are then sampled at an 8 kHz rate for 
approximately 31 ji/sec. 

Fast Clock: A fast clock input is provided on the DF331 
and DF332. This clock is used for the high speed data trans- 
mission needed in PCM Channel Bank and PBX systems, 
and is internally divided to provide timing and control. 
The on-chip 8 bit output shift register of the coder is 
unloaded at this fast clock rate while the input register of 
the decoder is loaded at this rate. A 1.544 MHz rate is 
standard for use in 24 channel PCM systems. A 32-channel 
system would require a 2.048 MHz clock. Both parts will 
operate at this higher clock rate. 

Sync: In order to synchronize many channels into one 
data stream, a method of controlling the dumping and 
loading of the output and input shift registers of the 
individual coders and decoders is necessary. This is accom- 
plished through the use of an externally generated sync 
pulse presented to the sync input pin. This pulse occurs at 
an 8 kHz rate and is synchronized to the fast clock. Its 
duration is 8 fast clock cycles. 

Upon receiving a sync pulse the coder will dump the 
contents of the output shift register at the fast clock rate. 
The decoder upon reception of the sync will load its input 
register at the fast clock rate. 

Digital Output: The coder output register stores the 8 bit 
encoded sample of the analog input. This 8 bit word is 
shifted out of the coder via an open drain output device in 


DF331 Coder Waveforms 
Figure 2 

CLOCK 1.544 MHz 



VALID BIT TIME SLOTS | | || || || || || || || 

BlTt 8 IT 2 BIT 3 BITa 8 IT 5 BIT 6 BITj BITr 

(MSB) ' " ( LSB) 


Parameter 

Test Condition 

Min 

Max 

H3I 

*rc 

Clock Rise T ime 

50 


100 


<fc 

Clock Fall T tme 

50 


■a 

ns 

*rs 

Sync Rise Time 

50 


100 

«fs 

Svnc Fall Time 

50 


100 


T ws 

Sync Pulse Width 

5.18 

8/f CLOCK 



*PS 

Sync Pulse Period 

125 





serial format. Open drain output allows easy interfacing to 
CMOS and TTL multiplexers. 

Digital Input: The digital input of the decoder accepts an 
8 bit word into the input shift register upon the decoder's 
reception of a sync pulse. 

Analog Output: The analog output of the decoder is in the 
form of voltage pulses having a duration of 8 fast clock 
cycles and amplitude equal to the analog sample which was 
encoded. These pulses are then filtered with an active low 
pass filter to recreate the actual sampled voice signal. 

Signal Bit Inputs A and B: Two signaling bit inputs A and 
B are provided on the DF331 allowing insertion of signaling 
information into the transmitted data stream. This informa- 
tion occurs as the 8th bit in the transmitted word. A posi- 
tive transition occuring on the A/B select input selects the 
A signaling input while a negative transition selects the B 
signaling input. Information presented to these inputs is 
inverted upon transmission. See Figure 4. 

Signaling Bit Outputs A and B: Two outputs on the DF332 
are provided to output received signaling information. A 
transition occuring on the A/B select determines whether 
the received signaling information is routed to the A or B 
output. The signaling information is present at the outputs 
immediately after reception. 

A/B Select Input: The A/B Select Input is provided on both 
the DF331 and DF332 in order to select the A or B paths 
for the signaling information. It is a transition sensitive 
input. A positive transition will select path A and a negative 
transition will select path B. See Figure 4. 

Zero Code Suppression: Should an all zeroes code result 
from the A to D Conversion of the sampled input (and the 
insertion of the signalling bit, if appropriate) bit 7 is forced 
to a one. 

OF 332 Decoder Waveforms 
Figure 3 

CLOCK 1 544 MHz 



Parameter 

Test Condition 

Mm 

Max 

EBB 

1 rc 

Clock Rise T tme 

50 


100 


tfc 


50 


80 


x rs 

Sync Rise T ime 

50 


wm 


*’fs 

Sync Fall T ime 

50 


100 


1 ws 

Sync Pulse Width 

5 18 

8/F clock 


m 

1 PS 

Sync Pulse Period 

125 



m 
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UJs iliconix incorporated 


DF213 DF214 


OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70°C 
Description 

The DF213 and DF214 are P-Channel MOS devices contain- 
ing all the necessary logic to implement several configura- 
tions of a digital stopwatch. A 3.2768 MHz crystal oscillator 
provides an extremely accurate time reference. Each device 
contains two timers that operate independently. 

The holding latch is updated continuously from timer A or 
timer B or it can "freeze" the display time at a touch of a 
button. This configuration allows versatile event timing with 
"split" capability normally requiring skilled manipulation of 
two stopwatches. The DF213 times in minutes, seconds, and 
hundredths of a second providing up to six digits of display. 
The DF214 times in minutes and thousandths of a minute 
providing five digits of display. 


DIGITAL STOPWATCH 

Applications 

• Sports Timing — Auto Racing, Track, Swimming, Rodeo, 
Sailing, Football, Soccer 

• Industrial Timing — Testing, Time-Motion Studies, Pro- 
cess Timing 

• Scientific Timing — Chemical Reaction Timing, Mechan- 
ical Stress Timing, Animal Behavior Studies 




OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70°C 
Description 

The DF215 is a P-channel, depletion load MOS device con- 
taining all the necessary logic to implement a single or dual 
set point timer or counter. The device typically uses one or 
two thumbwheel switch banks to provide two sequential, 
fully selectable, accurate intervals for equipment control. 
Figure 1 shows the control output response. The DF215 
either counts events or time intervals using a 50 Hz or 60 
Hz power line time base. Multiplexed outputs provide the 
total elapsed time (or number of events) from start for 
display. 

Applications 

• Industrial Process Control 

• Commercial Food Preparation Control 


DF215 

DUAL SET POINT TIMER/COUNTER 


Automatic Feed, Fluid, or Material Dispensing 

Step and Repeat Control 

Test Timing 

Sporting Event Timing 


AC 

< 

111 


OUTPUT V SS — 
A ^DD — 
OUTPUT V SS — 

B v D0 - 

CTAOT V SS~ 



TIME OR 

j-* NUMBER 

f OF EVENTS 
B SET POINT 
(COUNTER STOPS) 


Figure 1 
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LINEAR 


S 2 y Siliconix incorporated 

OPERATING TEMPERATURE RANGE: 

C SUFFIX 0 to +70°C 


Description 

The D140 is a Hex Driver intended as a digit driver for 
common cathode LED displays. The D140 has the 
advantage over other driver types of very low voltage 
operation and high current gain. The D140 is well suited to 
driving loads on the order of 100 mA from low current 
CMOS devices. Fast switching speeds (250 ns) and low input 
bias currents (80 //A) make the D140 well suited to appli- 
cations such as clock drivers and hand-held instruments. 



DIGIT STROBES 

BCD 

MOS LSI DEVICE 



D140 

HEX DIGIT DRIVER 


Applications 

• Relay Drivers 

• Common Cathode Digit Drivers 

• Common Anode Segment Drivers 

• CMOS to TTL Level Translators 

PIN CONFIGURATION 

Dual-In-Line Package 



ORDER NUMBER: D140CJ 


OPERATING TEMPERATURE RANGE: 

A SUFFIX —55 to +125°C 
B SUFFIX —20 to +85° C 
C SUFFIX 0 to +70° C 

Description 

The L144 is a monolithic low-power triple operational 
amplifier stabilized for all feedback configurations and 
capacitive loads by internal gain compensation. Low power 
requirements permit high voltage operation across the rated 
temperature range, as well as battery operation from ±1.5 V. 

Features 

• External Control of Supply Current and Output Drive 

• Operation With ±1.5 V to ±15 V Power Supplies 

• 80 dB Gain With 20K & Load 

• ±30 V Differential Input Voltage Range 

• Drives Large Capacitive Loads (> 1000 pF) 

• Internally-Compensated 

• Continuous Short-Circuit Protection 

• Monolithic Construction 

• Slew Rate 0.4 V/ps Typical 


L144 


MICROPOWER TRIPLE OPERATIONAL AMPLIFIER 

PIN CONFIGURATION 

Dual-In-Line Package 
SET [T u] +V S 

OUT1 CZ 1 .fl-r-ID-i* 1 

-in 2 [T -1 [Qsh- T) +in i 

+IN2 43 OUT 2 

+in3 E~ i -n s t>j~ Vs 

-IN 3 [T L_ jjJ OUT 3 

NC IT T| NC 


ORDER NUMBERS: 
L144AP, L144BP 
or L144CJ 

Active Filter 
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m ) Siliconix incorporated 


OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to +70°C 


MICROPOWER COMPARATOR, DETECTOR ALARM CIRCUIT 


MONOLITHIC INTEGRATED CIRCUIT FOR DETECTOR AND ALARM SYSTEMS 


Description 


Features 


The L91 1 is a monolithic bipolar-PMOS integrated circuit 
intended to meet the system requirements of a micropower 
detector alarm or ON/OFF control system. The circuit will 
operate from a supply as low as 6V and is tested for 15V 
conditions. The alarm output can source sufficient current 
to activate an NPN or SCR buzzer alarm driver and can 
also interface to TTL or CMOS logic. The L911 can easily 
operate with a standby supply current of less than 10 juA 
from a 9 V battery, and less than 17 yA at 15 V. The 
high input impedance MOSFET comparator easily inter- 
faces to high impedance sensor devices. 


FUNCTIONAL DIAGRAM 


OUTPUT 

CURRENT 

ADJUST 


NOISE 

SUPPRESSION 


LOW BATTERY/ 
THRESHOLD IN 



High Input Impedance MOS FET Comparator 

Low Standby Current Drain « 10 juA) Allows Greater 

than 1 Year Battery Life 

Operation from a 6 V to 15 V Power Source 

Includes Low Battery /Threshold Voltage Detection 

Circuitry 

Built-In Reverse Battery Protection 

Outputs to SCR or NPN for Driving Buzzer Alarm 

TTL or CMOS Logip Compatible Output 

Low Input Bias Current (l|N < 10 nA) 

Wide Common Mode Input Range 

Output Sourcing Current Adjustable Up to 30 mA 

Adjustable Timing of "Trouble Signal" Pulses 

Allowance for Input Noise Suppression 

Can be Used in a Latching or Non-Latching System 


PIN CONFIGURATION 


SC 

< 

111 


LOW BATTERY/ 
THRESHOLD INPUT 


ALARM 

OVERRIDE 


LOW BATTERY 
TIMING 



ALARM 

OVERRIDE 


OUTPUT 

CURRENT ADJUST 


LOW BATTERY 
TIMING 


NOISE 

SUPPRESSION 


ORDER NUMBER: L911CJ 








LINEAR 


J m ) Siiicanix incorporated 

OPERATING TEMPERATURE RANGE: 

A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85° C 
C SUFFIX 0 to +70° C 


MICROPOWER QUAD COMPARATOR 


Description 

The LI 61 is a monolithic quad micropower comparator cir- 
cuit, with an external control for varying supply current, 
input bias current and output current drive. This is accom- 
plished by a single resistor connected to V+ which controls 
the bias current to Q-jg which via a series of current mirrors 
supplies bias to the differential amplifier. The LI 61 finds 
applications in areas where low powered battery operation 

+INi 

and CMOS compatibility are required. The ability to control 
comparator characteristics makes this a very versatile device. " IN2 

+IN2 

Features -in 2 


Power Dissipation as Low as 15 /xW 

External Control of Supply Current and Output Drive 

Operation with ±1.5 V to ±18 V Power Supplies 

Single Supply Operation 

Gain Greater than 20K 

Sensing Near Ground 

±36V Differential Input Voltage Range 

Slew Rate 3 V/jus Typical 


CMOS Logic Compatible 

Operation in Low and High Power Modes 


PIN CONFIGURATION 


Dual-ln-Line Package 


Zero Crossing Detector 



L161AP, L161BP OR L161CJ 



For V = ±5 V 


OPERATING TEMPERATURE RANGE: 

-25° to +7 0° C 

Description 

The LM3909 is a monolithic oscillator specifically designed 
to flash Light Emitting Diodes. By using the timing capaci- 
tor for voltage boost, it delivers pulses of 2 or more volts to 
the LED while operating on a supply of 1.5 V or less. The 
circuit is inherently self-starting, and requires the addition of 
only a battery and capacitor to function as an LED flasher. 

Features 

• Operation Over One Year From One C Size Flashlight Cell 

• Bright, High Current LED Pulse 

• Minimum External Parts 

• Low Cost 

• Low Voltage Operation, From 1.15 V to 6 V 


MICROPOWER LED FLASHER 


Minimum Power at 1.5V 


8 7 6 5 


1 2 3 4 


PIN CONFIGURATION 


Dual-ln-Line Package 

SLOW 

Rc 

9K N.C. n L + v 

m m m m 


Lu LzJ LlI LU 

FAST OUT N.C. “V 

Rl 


ORDER NUMBER LM3909N 
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INTEGRATED 

CIRCUITS 


TYPES TL061, TL061A, TL061B, TL062, TL062A. TL062B, 
TL064, TL064A, TL064B. TL066. TL066A. TL066B 
LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 

SEPTEMBER 1977 


24 DEVICES COVER COMMERCIAL, 
INDUSTRIAL, AND MILITARY 
TEMPERATURE RANGES 

• Very Low Power Consumption 

• Typical Supply Current ... 150 ju A 

• Wide Common-Mode and Differential 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance . . . JFET-input 
Stage 

• Internal Frequency Compensation 

• Latch-Up- Free Operation 

• High Slew Rate ... 3.5 V/ps Typ 

description 

The JFET-input operational amplifiers of the TL061 
series are designed as low-power versions of the TL081 
series amplifiers. They feature high input impedance, 
wide bandwidth, high slew rate, and low input offset 
and bias currents. The TL061 series feature the same 
terminal assignments as the TL071 andTL081 series, 
except the TL066 has an additional power control 
function (pin 8) that allows the user to control the 
power dissipation of the circuit. This is achieved by 
connecting a resistor between the power-control 

terminal and V^C For normal operation, the 

power-control terminal is connected directly to 
V CC— 


Device types with an "M" suffix are characterized for 
operation over the full military temperature range of 
— 55° C to 125°C, those with an "I" suffix are 
characterized for operation from — 25°Cto 85° C, and 
those with a "C" suffix are characterized for 
operation from 0°C to 70°C. 


TL061, TL061A, TL061B TL062, TL062A, TL062B 
JGORP DUAL-IN-LINE JG OR P DUAL-IN-LINE 

PACKAGE (TOP VIEW) PACKAGE (TOP VIEW) 



OFFSET 
OUT NULL 

NC V C 0 PUT (N2) 


OUT INV *!2v 

VCC* PUT INPUT INPUT 

mmmm 



|-4 

r 

P 

- 


iJjlLRlilAr 

OFFSET INV NON VcC— 

NULL/ INPUT INV 

COMP INPUT 

(NT) 

n_'jujtuur 

OUT INV NON VCC 
PUT INPUT INV 

INPUT 


TL064, TL064A, TL064B 
JOR N DUAL-IN LINE 
PACKAGE (TOP VIEW) 


INVERT NONIN NONIN INVERT 

ING VERTING VERTING ING 

OUTPUT INPUT INPUT V CC INPUT INPUT OUTPUT 



AMPLIFIERN0 4 AMPLIFIER NO 3 



ING VERTING VERTING ING 

INPUT INPUT INPUT* INPUT 



TL066, TL066A, TL066B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 


OFFSET 

™R OUT NUIL 

CONT Vec- PUT |N2| 



NC— No internal connection 
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LINEAR 


TYPES TL061. TL061A. TL061B. TL062. TL062A. TL062B. 
TL064, TL064A, TL064B, TL066. TL066A, TL066B 
LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 


schematic {each amplifier) 



DISSIPATION DERATING TABLE 



PACKAGE 

POWER 

RATING 

DERATING 

FACTOR 

ABOVE 

t a 

J 

680 mW 

8.2 mW / C 

67 C 

JG 

680 mW 

6.6 mW/ C 

47 C 

N 

680 mW 

9.2 mW/' C 

76 C 

P 

680 mW 

8.0 mW/ C 

65 C 


OUTPUT V CO- 


COMPONENT VALUES SHOWN ARE NOMINAL 


For TL066 only 
2.85 

' CC ~ 2.85 + R ext * ICC(0) 

where R ext ' s ' n 

and 'CC(O) = ! CC with R ext = 0 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, V^c + (see Note 1) 


Supply voltage, ^CC ~ (see Note 1) 


Differential input voltage (see Note 2) 


Input voltage (see Notes 1 and 3) 


Voltage at power-control terminal of TL066 with respect to Vqc— 


Duration of output short circuit (see Note 4) 


Continuous total dissipation at (or below) 25 C free-air temperature (see Note 5) 


Operating free-air temperature range 


Storage temperature range 


Lead temperature 1/16 inch from case for 60 seconds J or JG Package 


Lead temperature 1/16 inch from case for 10 seconds I N or P Package 


NOTES: 1. All voltage values, except differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 
the zero reference level is the midpoint between Vqq + and Vqq_. 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 
dissipation rating is not exceeded. 

5. For operation above 25 C, free air temperature, refer to Dissipation Derating Table. 


TL06_M 

TL06_AM 

TL06_I 

TL06_C 

TL06_AC 

TL06—BC 

18 

18 

18 

-18 

-18 

-18 

±30 

±30 

±30 

±15 

±15 

±15 

0.5 

0.5 

0.5 

Unlimited 

Unlimited 

Unlimited 

680 

680 

680 

—55 to 1 25 

-25 to 85 

0 to 70 

-65 to 150 

-65 to 150 

-65 to 1 50 

300 

300 

300 

260 

260 

260 



operating characteristics, Vqq ± = ±15 V, = 25°C 


PARAMETER 


Slew rate at unity gain 


Rise time 


Overshoot factor 


TEST CONDITIONS 


V| = 10 V, 

C L = 100 pF, 


V| =20 mV, 
C L = 100 pF, 


R|_ = 10 kft, 
A V d = 1 


R L = 10 k£7, 
a VD = 1 


MIN TYP MAX 

UNIT 

3.5 

V/jus 

0.15 

MS 

10% 
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TYPES TL061, TL061A, TL061B. TL062. TL062A. TL062B. 

TL064, TL064A, TL064B, TL066, TL066A. TL066B 
LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 


electrical characteristics, Vqq ± = ±15 V 


PARAMETER 

TEST CONDITIONS 1- 

1 

TL06_M 

TL06_AM 

TL06_ 1 

TL06_C 

TL06_AC 

TL06_BC 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

V|q Input offset voltage 

Rg = 50 SI, 

T A = 25° C 

'61, '62/64, '66 

3 6 

3 6 

3 15 

mV 

'61 A, '62A, '64A, '66A 

2 3 


3 6 

'61B/62B, '64B, '66B 



2 3 

RS = 50 SI, 

T A = full range 

•61/62/64, '66 

9 

9 

20 

'61 A, '62 A, '64 A, '66 A 

5 


7.5 

'61 B, '62B, '64B, '66B 



5 

Temperature coefficient 

Q VIO 

of input offset voltage 

Rg = 50 SI, T A = full range 

10 

10 

10 

MV/°C 

1 10 1 nput offset current t 

T A = 25° C 

'61, '62, '64, '66 

5 100 

5 100 

5 200 

pA 

'61 A, '62A/64A, '66A 

5 100 


5 100 

'61 B, '62B, '64B, '66B 



5 100 

T A = full range 

'61/62, '64, '66 

20 

10 

5 

nA 

'61 A, '62A, '64A, '66A 

20 


3 

'61 B, '62B, '64B, '66B 



3 

1 IQ Input bias current 

T A = 25° C 

'61, '62, '64, '66 

30 200 

30 200 

30 400 

pA 

'61 A, '62A, '64A, '66A 

30 200 


30 200 

'61 B, '62B, '64B, '66B 



30 200 

T A = full range 

'61, '62, '64, '66 

50 

20 

10 

nA 

'61 A, '62 A, '64 A, '66A 

50 


7 

'61B/62B, '64B, '66B 



7 

Common-mode input 

V|CR 

voltage range 

T A = 25° C 

'61/62, '64/66 

±12 

±12 

±10 

V 

'61 A, '62A, '64A, '66A 

±12 


±12 

'61 B, '62B, '64B, '66B 



±12 

Maximum peak-to-peak 

v 0PP 

output voltage swing 

T A = 25°C, R |_ = 1 0 k£2 

20 26 

20 26 

20 26 

V 

T A = full range, R\_> 10 kn 

20 

20 

20 

Large-signal differential 

A\/d 

voltage amplification 

Rj_ > 10 kn, 
Vo = ±10 V, 

T a = 25° C 

'61, '62, '64, '66 

4 10 

4 10 

3 10 

1 

'61 A, '62A, '64A, '66A 

4 10 


4 10 

'61 B, '62B, '64B, '66B 



4 10 

R|_ > 10 kS2, 
Vq = ±10 V, 

T A = full range 

'61, '62, '64, '66 

4 

4 

3 

'61 A, '62 A, '64 A, '66 A 

4 


4 

'61B/62B/64B/66B 



4 

Bi Unity-gain bandwidth 

T A = 25°C 

1 

1 

1 

MHz 

rj Input resistance 

T A = 25°C 

10« 

10!2 

10!2 

SI 

Common-mode rejection 

CMRR 

ratio 

Rg < 10 k SI, 

T A = 25° C 

'61, '62/64, '66 

80 86 

80 86 

70 76 

dB 

'61 A, '62 A, '64 A, '66A 

80 86 


80 86 

'61 B, '62B, '64B, '66B 



80 86 

Supply voltage rejection 

kq\/R 

ratio (A Vcc±/A V|q) 

Rg < 10 kfi, 

T A = 25° C 

'61, '62, '64, '66 

80 95 

80 95 

70 95 

dB 

'61 A, '62A, '64A, '66 A 

80 95 


80 95 

'61 B, '62B, '64B, '66B 



80 95 

Total power dissipation 

rQ 

(each amplifier) 

No load, No signal, 

T A = 25°C, See Note 6 

4.5 6 

4.5 6 

4.5 7.5 

mW 

Supply current 

ice 

(per amplifier) 

No load, No signal, 

T A = 25°C See Note 6 

150 200 

150 200 

150 250 

MA 

V 0 i/V 0 2 Channel separation 

A V d = 1 00, T a = 25° C 

120 

120 

120 

dB 


* All characteristics are specified under open-loop conditions unless otherwise noted. Full range for is — 55° C to 125°C for TL06_M and 

TL06_AM; -25°C to 85°C for TL06_I; and 0°C to 70°C for TL06_C, TL06_AC, and TL06_BC. 
t Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse 
techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible. 

NOTE 6: For the TL066 supply current is measured with the power-control terminal (pin 8) connected to V cc _. 
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Texas Instruments 


LINEAR 

INTEGRATED 

CIRCUITS 


TYPES TL071, TL071A, TL071B, TL072, TL072A, TL072B. 
TL074, TL074A, TL074B. TL075, TL075A, TL075B 
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 


24 DEVICES COVER COMMERCIAL, 
INDUSTRIAL, AND MILITARY 
TEMPERATURE RANGES 

• Low Noise . . . V n = 18 nV/>/Hz Typ 

• Low Harmonic Distortion . . . 0.01% Typ 

• Wide Common-Mode and Differential 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance . . . JFET-Input 
Stage 

• Internal Frequency Compensation 

• Low Power Consumption 

• Latch-Up-Free Operation 

• High Slew Rate ... 13 V/jus Typ 


description 


GC 

< 

Ul 

z 


The JFET-input operational amplifiers of the TL071 
series are designed as low-noise versions of the TL081 
series amplifiers with lower input bias current, offset 
current, and offset voltage. The low harmonic dis- 
tortion and low noise make the TL071 series ideally 
suited as amplifiers for high-fidelity and audio pre- 
amplifier applications. Each amplifier features 
JFET-inputs {for high input impedance) coupled with 
bipolar output stages all integrated on a single 
monolithic chip. 

Device types with an "M" suffix are characterized for 
operation over the full military temperature range 
of — 55°C to 125°C, those with an "I" suffix are 
characterized for operation from — 25° C to 85° C, and 
those with a "C" suffix are characterized for operation 
from 0°C to 70°C. 


JULY 1377 


TL071, TL071A, TL071B 

JG OR P DUAL-IN-LINE L PLUG-IN PACKAGE 

PACKAGE (TOP VIEW) (TOP VIEW) 


OFFSET 
OUT NULL 
WC Vcc» POT (N2) 





OFFSET 1N V NON Vcc- 
NUll INPUT INV 

IN,, INPUT 


PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 


TL072, TL072A, TL072B 

JG OR P DUAL-IN-LINE L PLUG-IN PACKAGE 

PACKAGE (TOP VIEW) (TOP VIEW) 


NON 

OUT INV INV 
Vcc* PUT INPUT INPUT 



AMPLIFIER NO 1 
OUTPUT /s' 

ft 


1 1 — <2r 


OUT INV NON VCC 
PUT INPUT INV 
INPUT 


iNv Ik?) — n. I — a m ** 

IPUT l|\£/ I L/j ,NF 

V>* 4/ 

NON INV MON INV 

INPUT input 


PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 


TL074, TL074A, TL074B 
J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 


TL075, TL075A, TL075B 
JOR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 







TYPES TL071, TL071A, TL071B, TL072, TL072A, TL072B, 
TL074, TL074A, TL074B, TL075, TL075A, TL075B. 
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 


schematic (each amplifier) 



DISSIPATION DERATING TABLE 


POWER 

RATING 

DERATING 

FACTOR 

ABOVE 

t a 

680 mW 

8.2 mW/ C 

67" C 

680 mW 

6.6 mW rc 

47° C 

625 mW 

5.0 mWfC 

25" C 

680 mW 

9.2 mW/'C 

76" C 

680 mW 

8.0 mW / C 

65" C 


COMPONENT VALUES SHOWN ARE NOMINAL 


Absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, V^c + (see Note 1) 


Supply voltage, Vqc - (see Note 1) 


Differential input voltage (see Note 2) 


Input voltage (see Notes 1 and 3) 


Duration of output short circuit (see Note 4) 


Continuous total dissipation at (or below) 25° C free-air J, JG, N, or P Package 
temperature (see Note 5) L Package 


Operating free-air temperature range 


Storage temperature range 


Lead temperature 1/16 inch from case for 60 seconds J, JG, or L Package 


Lead temperature 1/16 inch from case for 10 seconds N or P Package 


NOTES: 1. All voltage values, except differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 
the zero reference level is the midpoint between Vcq + and VqC—‘ 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 
dissipation rating is not exceeded. 

5. For operation above 25° C free-air temperature, refer to Dissipation Derating Table. 


TL07_M 

TL07_AM 

TL07_I 

TL07_C 

TL07_AC 

TL07_BC 

18 

18 

18 

-18 

-18 

-18 

- ±30 

±30 

±30 

±15 

±15 

±15 

Unlimited 

Unlimited 

Unlimited 

680 

680 

680 

625 

625 

625 

-55 to 125 

-25 to 85 

0 to 70 

-65 to 150 

-65 to 1 50 

-65 to 150 

300 

300 

300 

260 

260 

260 



operating characteristics, Vcc± = ±15V, T^ = 25° C 


PARAMETER 

TEST CONDITIONS 

SR 

Slew rate at unity gain 

V| = 10 V, 

C L = 100 pF, 

RL = 2 kJ2, 

Avd = i 

tr 

Rise time 

V| = 20 mV, 

Rl = 2 kn, 

Overshoot factor 

Cl = 100 pF, 

a V d = i 

v n 

Equivalent input noise voltage 

Rs = ioo n 

f = 1 kHz 



f = 1 0 Hz to 10 kHz 

In 

Equivalent input noise current 

Rs = ioo n, 

f = 1 kHz 

THD 

Total harmonic distortion 

v O(rms) = 10 v - 
R L >2kJ2, 

Rs < 1 kil^ 
f = 10 kHz 


nV/v/Hz 


pA/VHz 
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Texas Instruments 


TYPES TL071, TL071A, TL071B, TL072. TL072A, TL072B. 
TL074. TL074A, TL074B, TL075, TL075A. TL075B 
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 


electrical characteristics, Vqc+ = ±15 V 



PARAMETER 


TEST CONDITIONS* 


Input offset voltage 


Temperature coefficient 
of input offset voltage 


Input offset curreni 


71, 72, 74 

, 75 


< 

CN 

< 

'74A, 

'75A 

71 B, 72B, 

74B, 

75B 

71, 72, 74 

, 75 


71 A, '72A, 

'74A, 

'75A 

71 B, '72B, 

74B, 

75B 


TL07_C 

TL07_AC 

TL07—BC 


MIN TYP MAX MIN TYP MAX MIN TYP MAX 


TL07_M 

TL07_AM 



Rs = 50 S’ 2 , 
T a = 25° C 


Rs = 50 £2, , 

T A - full rangeh 


Rs - 50 S2, T A = full range 


'71, '72, '74, '75 

T A - 25' C ’71 A, ’72A, '74A, 

'71 B, '72B, '74B, 


'71, '72, '74, '75 

T A = full range '71A, '72A, '74A, 
'71 B, '72B, '74B, 


I nput bias current? 


Common-mode input 
voltage range 


T A = 25" C 


T A = full range 


T A - 25° C 


i T A = 25 C 

Maximum peak-to-peak 

output voltage swing T A = full range 


R|_ > 2 k n, 
V 0 --- ± 10 V, 

Large-signal differential T A = 25 C 
voltage amplification Rl > 2 kS2, 
Vg = + 10 V, 
T A = full range 


T a = 25° C 


T a = 25" C 


’71 A, '72A, '74A, 


'71 B, '72B, '74B, 


'71, 72, 74, 75 


71 A, '72A, '74A, 


71B, 72B, '74B, 


71, 72, 74, 75 


71 A, '72A, 74A, 


71 B, '72B, '74B, 


RL = 10 kS2 


RL > 10 kS2 


R l > 2 kS2 


71, 72, 74, 75 


7 1 A, '72A, '74A, 


71 B, '72B, '74B, 


71, 72, 74, 75 


71 A, '72A, '74A, 


B, 72B, ' 


Unity-gain bandwidth 


Input resistance 


Common mode rejection Rg < 10 k£2, 
ratio T A = 25°C 


Supply voltage rejection Rg < 10 kS2, 
ratio U Vcr.t/A Vig) Ta = 25°C 


>CC 


V 0 l/V o2 


Supply current 
(per amplifier) 


Channel separation 


No load, 
T A = 25° C 


A\/d = 100' 


71, 72, 74, 75 


71 A, '72A, '74A, 


'71B, '72B, '74B, 


71, 72, 74, 75 


71 A, 72A, 74A, 


7 IB, '72B, '74B, 


No signal. 


T a = 25° C 



75A 50 200 


75B 


25 


'75A 25 


'75A I 80 86 


75B 


80 86 


75A I 80 86 


r A tl characteristics are specified under open-loop conditions unless otherwise noted. Full range for T A is —55 C to 125 C for TL07_M and 
TL07_AM; -25° C to 85°C for TL07_I; and 0°C to 70°C for TL07_C, TL07_AC, and TL07_BC. 

(•Input bias currents of a FET-input operational amplifier are nofmal junction reverse currents, which are temperature sensitive. Pulse 
techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible. 
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\ TYPES TL080 THRU TL084. TL080A THRU TL084A, 

LINEAR TL081B, TL082B. TL084B 

INTEGRATED CIRCUITS JFET-INPUT OPERATIONAL AMPLIFIERS 

JULY 1977 


TL080. TL080A 

26 DEVICES COVER COMMERCIAL, jq p in-line l plug-in package 

INDUSTRIAL, AND MILITARY PACKAGE (TOP VIEW) (TOP VIEW) 

TEMPERATURE RANGES 

• Low Power Consumption 

• Wide Common-Mode and Differential 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance . . . JFET-Input 
Stage 

• Internal Frequency Compensation (Except 
TL080, TL080A) 

• Latch- Up- Free Operation 

• High Slew Rate ... 13 V/pts Typ 

description 

The TL081 JFET-input operational amplifier family 
is designed to offer a wider selection than any 
previously developed operational amplifier family. 

Each of these JFET-input operational amplifiers 
incorporates well-matched, high-voltage JFET and 
bipolar transistors in a monolithic integrated circuit. 

The devices feature high slew rates, low input bias 
and offset currents, and low offset voltage 
temperature coefficient. Offset adjustment and 
external compensation options are available within 
the TL081 Family. 


Device types with an "M" suffix are characterized for 
operation over the full military temperature range of 
— 55° C to 125°C, those with an "I" suffix are 
characterized for operation from — 25°C to 85°C, and 
those with a "C" suffix are characterized for 
operation from 0°C to 70° C. 


OFFSET 
OUT NULL 
COMP VcC« PUT (N2) 

jumatiL 


tz 


HTurnnr 

OFFSET (NV NON Vcc— 
NULL INPUT INV 
COMP INPUT 

(Nil 



PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 


TL081, TL081 A, TL081B 

JG OR P DUAL-IN-LIIME L PLUG-IN PACKAGE 

PACKAGE (TOP V* EW) (TOP VI EW) 


OFFSET 
OUT NULL 
PUT (N2) 




PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 


TL082, TL082A, TL082B 

JG OR P DUAL-IN-LINE L PLUG-IN PACKAGE 

PACKAGE (TOP VI EW) (TOP VI EW) 


NON 

OUT INV INV 
Vcc* PUT INPUT INPUT 


J-PPRJTL 




TDUJUJlir 


OUT INV NON Vcc 
PUT INPUT INV 
INPUT 



PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 


TL083, TL083A 
JORN DUAL-IN-LINE 


TL084, TL084A, TL084B 
JOR N DUAL-IN-LINE 


PACKAGE (TOP VIEW). 


PACKAGE (TOP VIEW) 


OFFSET OFFSET 

NULL 1 2 NULL 

INI VCC.' OUTPU T NC O UTPU T VCC« 2N1 


AMPLIFIER NO 1 


AMPLIFIER NO 2 


Tinininznininir 

INVERT NONIN OFFSET VcC- OFFSET NONIN INVERT 
ING VERTING NULL NULL VERTING ING 

INPUT INPUT 1N2 2N2 INPUT INPUT 

PINS 9 AND 13 ARE INTERNALLY INTERCONNECTED 


NC— No internal connection 


INVERT NONIN NONIN INVERT 

ING VERTING VERTING ING 

OUTPUT INPUT INPUT V C C INPUT INPUT OUTPUT 



AMPLIFIER NO. 4 AMPLIFIER NO. 3 



OUTPUT INVERT NONIN V cc * NONIN INVERT OUTPUT 
ING VERTING VERTING ING 

INPUT INPUT INPUT* INPUT 
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LINEAR 


TYPES TL080 THRU TL084. TL080A THRU TL084A 
TL081B, TL082B, TL084B 

JFET-INPUT OPERATIONAL AMPLIFIERS 


PACKAGE 

POWER 

RATING 

DERATING 

FACTOR 

ABOVE 

t a 

J 

680 mW 

8.2 mwr c 

67" C 

JG 

680 mW 

e.ernwrc 

47° C 

L 

625 mW 

5.0 mWrc 

25° C 

N 

680 mW 

9.2 mW/”C 

76 C 

P 

680 mW 

8.0 mW/°C 

65" C 


Supply voltage, v cc + (see Note 1) 


Supply voltage, Vcc - (see Note 1) 


Differential input voltage (see Note 2) 


Input voltage (see Notes 1 and 3) 


Duration of output short circuit (see Note 4) 


Continuous total dissipation at (or below) 25‘ C free-air J, JG, N, or P Package 
temperature (see Note 5) i L Package 


Operating free-air temperature range 


Storage temperature range 


Lead temperature 1/16 inch from case for 60 seconds J, JG, or L Package 


Lead temperature 1/16 inch from case for 10 seconds I N or P Package 


TL08_M 

TL08_AM 

TL08_I 

TL08_C 

TL08_AC 

TL08_BC 

18 

18 

18 

-18 

-18 

-18 

+ 30 

+ 30 

+ 30 

+ 15 

±15 

+ 15 

Unlimited 

Unlimited 

Unlimited 

680 

680 

680 

625 

625 

625 

-55 to 125 

-25 to 85 

0 to 70 

-65 to 150 

-65 to 150 

-65 to 150 

300 

300 

300 

260 

260 

260 


NOTES: 1. All voltage values, except differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 
the zero reference level is the midpoint between Vcc+ and Vqc- • 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 
dissipation rating is not exceeded. 

5. For operation above 25 C free air temperature, refer to Dissipation Derating Table. 

operating characteristics, Vqq ± = ±15 V, = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

SR Slew rate at unity gain 

V| = 10V, R l = 2 kn. 

Cl =100 pF, Avd=1 

13 

V/jus 

t r Rise time 

V| = 20 mV, R|_ = 2kn, 

CL=100pF, Avd = 1 

0.1 

MS 

Overshoot factor 

10% 


Equivalent input 
n noise voltage 

Rs = 100 D, f = 1 kHz 

47 

nV/vTiT 
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TYPES TL080 THRU TL084. TL080A THRU TL084A, 

TL081B, TL082B, TL084B 
JFET-INPUT OPERATIONAL AMPLIFIERS 


electrical characteristics, Vqq ± - ±15 V 


PARAMETER 

TEST CONDITIONS^ 

TL08_M 

TL08_AM 

TL08_I 

TL08_C 

TL08_AC 

TL08_BC 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

V | o 1 nput offset voltage 

Rg = 50 ft, 

T a = 25° C 

TL08_ 

3 6 

3 6 

5 15 

mV 

TL08_A* 

2 3 

i 

3 6 

'81 B/82B/84B 



2 3 

Rg = 50 ft, 

T A = full range 

TL08_ 

9 

9 

20 

TL08_A* 

5 


7.5 

'81 B,'82B,’84B 



5 

Temperature coefficient 

“VIO 

of input offset voltage 

Rg = 50 ft, T/v = full range 

10 

10 1 

J 

10 

mv/°c 

1 1 0 1 nput offset current § 

T A = 25° C 

TL08_ 

5 100 

5 100 

5 200 

pA 

TL08_At 

5 100 


5 100 

'81 B,'82B,'84B 



5 100 

T A = full range 

TL08_ 

20 

10 

5 

nA 

TL08_At 

20 


3 

'81 B,'82B,'84B 



3 

1 1 b Input bias current! 

T A = 25° C 

TL08_ 

30 200 

30 200 

30 400 

pA ! 

TL08_At 

30 200 


30 200 

'81 B,'82B/84B 



30 200 

T a = full range 

TL08_ 

50 

20 

10 

nA 

TL08_A* 

50 


7 

*81 B,'82B,'84B 



7 

Common-mode input 

V ICR 

voltage range 

T A = 25°C 

TL08_ 

±12 

±12 

±10 

V 

TL08_A$ 

±12 


±12 

'81B,'82B,'84B 



±12 

Maximum peak-to-peak 

v OPP 

output voltage swing 

T a = 25° C 

R L = 10 kft 

24 27 

24 27 

24 27 

V 

T a = full range 

RL > 10 kft 

24 

24 

24 

Rl > 2 kft 

20 24 

20 24 

20 24 

Large-signal differential 

a VD 

voltage amplification 

R|_ > 2 kft, 

V 0 = ± 10 V, 
T a = 25° C 

TL08_ 

50 200 

50 200 

25 200 

V/mV 

TL08_At 

50 200 


50 200 

'81B,'82B,'84B 



50 200 

R(_ > 2 kft, 

Vo = ± iov, 
T a = full range 

TL08_ 

25 

25 

15 

TL08_A$ 

25 


25 

'81 B,'82B,'84B 



25 

Bi Unity-gain bandwidth 

T A = 25° C 

3 

3 

3 

MHz 

r j Input resistance 

T A = 25° C 

io 12 

10* 2 

_ J 2 

10 

ft 

Common-mode rejection 

CMRR 

ratio 

Rg < 10 kft. 

T A = 25° C 

TL08_ 

80 86 

80 86 

70 76 

dB 

TL08_At 

80 86 


80 86 

'81 B,'82B,'84B 



80 86 

Supply voltage rejection 
ratio (A Vqc±/A Vjq) 

Rg < 10 kft, 

T a = 25° C 

TL08_ 

80 86 

80 86 

70 76 

dB 

TL08_At 

80 86 


80 86 

'81B,'82B,'84B 



80 86 

*CC Supply current {per amplifier) 

No load. No signal, 

T a = 25° C 

1.4 2.8 

1.4 2.8 

1.4 2.8 

mA 

v o1^ v o2 Channel separation 

Avd = 100, T A = 25° C 

120 

120 

120 

dB 


* All characteristics are specified under open-loop conditions unless otherwise noted. Full range for is — 55° C to 125° C for TL08_M and 
TL08_AM; — 25°C to 85°C for TL08_I; and 0°C to 70°C for TL08_C, TL08_AC, and TL08_BC. 
t Types TL080AM and TL083AM are not defined by this data sheet. 

§ Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which 
techniques must be used that will maintain the junction temperature as close to the ambient temperature as 


are temperature sensitive. Pulse 
is possible. 
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TYPES TL494M, TL494I, TL494C 
PULSE-WIDTH-MODULATION CONTROL CIRCUIT 

SEPTEMBER 1977 


TL494M . . . J 

TL494I, TL494C . . . J OR N 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


• Complete FWM Power Control Circuitry 

• Uncommitted Outputs for Single-Ended 
or Push-Pull Operation 

• Internal Circuitry Prohibits Double 
Pulse at Either Output 

• Variable Dead-Time Control . . . 

45% to 0% at Each Output 

• Oscillator Capable of Stand-Alone 
or Driven Operation 


description 


NON- 

INV INV REF OUTPUT 

INPUT INPUT OUT CONTROL VCC C2 E2 El 



The TL494 incorporates on a monolithic chip all the functions required for pulse-width-modulation control circuits. 
Designed primarily for power supply control, the TL494 has an on-chip 5-volt regulator, error amplifier, current-limit 
amplifier, adjustable oscillator, dead time control comparator, pulse-steering flip-flop, and output control circuitry. The 
uncommitted output transistors may be operated common-collector or common-emitter. Internal circuitry provides 
output control for either complementary or tandem operation. The trigger for the pulse-steering flip-flop is derived 
from the pulse-width-modulation circuit to prevent double-pulsing of either output. Both the error amplifier and the 
current-limit amplifier have a common-mode input voltage range from —0.2 volt to Vcc — 1-5 volts. Fixed internal 
offsets provide a current-limit sense threshold of 0.1 volt for the current-limit amplifier and a 45% maximum duty 
cycle for the dead time control comparator. The oscillator can be programmed by passive components or driven by a 
master oscillator. The versatility of the TL494 makes it suitable for a variety of PWM applications including switching 
regulators (of either polarity) and dc-to-dc converters (with or without transformer-coupled outputs). 

The TL494M will be characterized for operation over the full military temperature range of — 55°C to 125°C. The 
TL494I will be characterized for operation from — 25°C to 85°C, and the TL494C will be characterized for operation 
from 0°C to 70°C. 


functional block diagram 


Q OUTPUT CONTROL 


PULSE-STEERING 
FLIP FLOP 


/TQvtXZ 


NONINVERTING 

INPUT 

INVERTING 

INPUT 

NONINVERTING 

INPUT 

INVERTING 

INPUT 

COMPENSATION 

INPUT 



DEAD . 

TIME If 

CONTROL 


ERROR AMPLIFIER 


I 

t 

1 

| 


r LIMIT 

FIER 

j 

,i 

CURRENl 

AMPLII 


PWM 
"COMPARATOR 


- < 

► 

j REFERENCE ! 

j REGUI 

-ATCR j 


REFERENCE 

OUTPUT 


VCC 


DESIGN GOAL 

This document provides tentative information 
on a product in the developmental stage. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 


Copyright © 1977 by Texas Instruments Incorporated 

Texas Instruments 


INCORPORATED 
POST OFFICE BOX S012 • DALLAS. TEXAS 75222 
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TYPES Tli94M. TL494I, TL494C 
PULSE-WIDTH-MODULATION CONTROL CIRCUIT 

recommended operating conditions 

MIN MAX UNIT 


Supply voltage, Vcc 7 40 V 

Collector output voltage 40 V 

Collector output current (each transistor) . 200 mA 


electrical characteristics 


Amplifier common-mode input voltage range 

Input bias current (each amplifier) 

Current-limit sense threshold 

Collector-emitter saturation voltage (at Iq = 200 mA) . . 
Range of adjustment of maximum duty cycle (each output) 

Frequency range 

Standard deviation of frequency . 

Reference output voltage 


MIN TYP MAX UNIT 

-0.2 to Vcc - 2 V 

500 nA 
0.1 V 

1.2 V 

0 to 45 % 

0.001 to 200 kHz 

2 % 

4.75 5.25 V 



FIGURE 1-MASTER-SLAVE OSCILLATOR CONNECTION 


duty 



duty cycle <45% duty cycle = 45% duty 'Cycle <90% duty cycle =90% 


Output control input to V^c- 
1 

Each output f Qu t = ~ f osc 
2 

COMPLEMENTARY (PUSH-PULL) OPERATION 


Output control input to ground. 
Each output -f out = f osc 

TANDEM (SINGLE-ENDED) OPERATION 


FIGURE 2-OUTPUT DUTY CYCLE AND PHASE RELATIONSHIPS 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 5012 « DALLAS. TEXAS 75222 
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40 yean of experience in 

0 United 
Electronics 



eem/ELECTRONIC ENGINEERS 
MASTER CATALOG — 

The “blue-ribbon" catalog /directory 
that has become “the standard of the 
industry” for electronic engineers, 
buyers and specifiers. 



iC MASTER AND THE 
UPDATES — 

The only complete single-source direc- 
tory including all IC devices manufac- 
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 


ELECTRONIC ENGINEERS 
CATALOGUE — 

The new catalogue /directory of elec- 
tronic products available to and from 
Western Europe and the United King- 
dom. Designed especially for the 
European electronics engineer. 




cataloging, 20 editions of 6GHI 
Technical Publications 
Division 



ELECTRONIC DISTRIBUTORS 
MASTER CATALOG — 

(Formerly O-T-S Catalog) The only na- 
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru- 
ments and equipment. 



ELECTRONIC PRODUCTS 
MAGAZINE — 

The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 


eem FILE SYSTEM - 

The only filing system designed spe- 
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES — 

The electronic distributors’ proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS — 

The Cadillac of individualized cata- 
logs for the electronic parts distribu- 
tor, featuring solely his lines and 
services. 


United Technical Publications. Inc., Div. of Cox Broadcasting Corp. 645 Stewart Avenue, Garden City, New York 11530 / 516 222-2500 


Master Selection Guide 



Category 

Page 


Character Generators 

999 


Coae Converters 

1000 


EAROMs 

1001 


FIFOs, LIFOs 

1001 

■ 

PLAs 

1002 

MEMORY 

PROMs 

1003 

The Master Selection Guide provides sufficient informa- 

RAMs 


tion to make initial product selections, to lead you to a 

Dynamic 

1008 

group of device numbers and manufacturers’ names. It 

Bubble 

1010 

enables you to find the products which are most appro- 

CCD 

1010 

priate to fulfill your major requirements and then pro- 

Static 

1010 

vides data for many of the more important products. 

ROMs 


All devices that appear in this section, both in the initial 

Dynamic 

1020 

selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list- 

Static 

1020 

ings lead to the page and the line on that page where 

Shift Registers 

1024 

each device appears. 

Dynamic 

• 1025 


The Memory Section provides initial selection informa- 
tion and data on PROMs, RAMs, and ROMs as well as 
other memory devices. In these particular sections, the 
devices are characterized by organization (words and 
bits/word) and by access times. In order to assure that 
the access times are comparable, whenever possible the 
values have been shown in nanoseconds over the full 
rated temperature range for the devices (i.e., 0° to 70°C 
for commercial units and — 55°C to 125°C for military 
units). The full temperature nanosecond value is marked 
“nsF.” When this value isn’t specified, the guaranteed 
nanosecond value at room temperature is listed followed 
by “nsR.” In some cases a guaranteed value has not yet 
been established; then the typical value is shown fol- 
lowed by “ns,” “* ’’.“Typical” values are invariably much 
faster than the guaranteed ones so that such listings 
place these memories higher on the list than they other- 
wise would appear. 


Static 

Detailed Product Information 
provided by: 

American Microsystems, Inc. 1030 

EMM Semiconductor 1070 

Fairchild Semiconductor 1083 

General Instrument 1158 

Harris Semiconductor 1174 

Monolithic Memories, Inc. 1248 

National Semiconductor 1258 

NEC Microcomputers 1375 

Raytheon Semiconductor 1493 


The manufacturers listed above are pro- 
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. 
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MEMORY-Character\ Generators 


Number of 
Output Input 


Supply 


Format 

Lines 

Logic levels 

Voltage 

1 Device 

1 

Source 

Character Generators 


EES 

25 

MOS 

-12,14 

4881 

Nortec 

Ena 

25 

MOS 

-12,14 

4881 

Nortec 

6x8 

8 

TTL 

-12,5 

MM4241 

t National 





MM5241 

National 


1 

TTL 

5 


National (1274) 


5 

MOS 

±12 

4481 

Nortec 



TTL 

5 

R03-2513 

EMM/Semi 





R03-2513 

Gl 





5051 

tMMI 





6051 

MMI 





5052 

tMMI 





6052 

MMI 





5055 

tMMI 











5061 

tMMI 





6061 

MMI 





MCM6670 

Motorola 


Number of 
Output 


Input 


Supply 


| Format 

Lines Logic levels 

Voltage 

1 Device 

Source 

Character Generators (Cont’d) 


7x9 

7 TTL 

5 

(Cont’d.) 





MCM66710 

Motorola 




MCM6671A0 

Motorola 




MCM66720 

Motorola 




MCM66730 

Motorola 




MCM6673A0 

Motorola 




MCM66740 

Motorola 




MCM66750 

Motorola 




MCM66760 

Motorola 




MCM66770 

Motorola 




MCM66780 

Motorola 




MCM66790 

Motorola 




2609 

Signetics 



±5 

MCS2022 

MOS 



-3,5,12 

MCM6570 

Motorola 




MCM6571A 

Motorola 




MCM6572 

Motorola 




MCM6573 

Motorola 




MCM6573A 

Motorola 




MCM6574 

Motorola 




MCM6575 

Motorola 




MCM6576 

Motorola 




MCM6577 

Motorola 




MCM6578 

Motorola 




MCM6579 

Motorola 




NC6570 

Nitron 




NC6571 

Nitron 




NC6571A 

Nitron 




NC6572 

Nitron 




NC6573 

Nitron 




NC6574 

Nitron 




NC6575 

Nitron 




NC6576 

Nitron 




NC6580 

Nitron 




NC6581 

Nitron 




NC6533 

Nitron 



±5,12 

NC6570A 

Nitron 


9 MOS 

-12,-24 

EA3815 

EA 



±12 

EA4001 

EA 


MOS/TTL 

±5 

MCS2024 

MOS 


TTL 

5 

5073 

tMMI 




6073 

MMI 




5074 

tMMI 




6074 

MMI 



-3,5,12 

MCM6580 

Motorola 




MCM6581 

Motorola 




MCM6583 

Motorola 




NC6580 

Nitron 




NC6581 

Nitron 




NC6583 

Nitron 

7x10 

7 MOS/TTL 

. ±5 

MCS2020 

MOS 


TTL 

±12 

EA4016 

EA 

7x11 

1 TTL 

5 

CG5004L 

SMC 




CG8002 

SMC 


9 TTL 

-12,5 

R05-5184 

Gl 


5x8 


7x8 


7x9 1 


MOS 


TTL 


TTL 


TTL 


MOS 


TTL 


MOS 


MOS 


TTL 


MOS 


TTL 


-12, ±5 


2513 


Signetics 


-12,5 


3258 

35581 

35582 


Fairchild 

Fairchild 

Fairchild 


±12 


MCS1004 

MCS1005 


MOS 

MOS 


-12(5-12) 


MCS2027 


MOS 


±14 


CG4100 

CG4103 


SMC 

SMC 


-12,5 


CG4103 


SMC 


5056 tMMI 

6056 MMI 

5062 tMMI 

6062 . MMI 


±12 


EA40105 


EA 


-12,5 


3257 

RO5-2240S 

MK2302 


Fairchild 

Gl 

Mostek 


-12, ±5 


2516 


Signetics 


±5,12 


TMS4710 


Tl 


-12,5 


MK2408 


Mostek 


±12 


MM4240 


t National 


N8228CB 


Signetics 


±12 


EA4004 


EA 


-12,14 


4881 


Nortec 


DM7678 t National 

DM7679 t National 

DM8678 National (1274) 

DM8679 National 


-12,5 


MM4220 

MM5220 


t National 
National 


±5 


MCS2017 


MOS 


-12,5 


S8564 

3260 


AMI 

Fairchild 


5071 

6071 

5072 

6072 
5297 
6297 

MCM66700 


tMMI 

MMI 

tMMI 

MMI 

tMMI 

MMI 

Motorola 


(Continued) 


20 


40 


10x12 10 


MOS/TTL 


5292 

6292 

5299 

6299 


tMMI 

MMI 

tMMI 

MMI 


±5 


MCS2018 

MCS2025 


MOS 

MOS 


60 


70 


801 


t Military Temperature Range (-55' to 125"C) 


* Typical Values 
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m u<C T ES 
IV/ IHHO I cn 


MEMORY-Code Converters 


Code Conversion 

From To 

Bits 

In 

Bits 

Out 

Process 

Supply 

Voltage 

Device 

Source Line 

Code Conversion Bits 

From To In 

Bits 

Out 

Process 

Supply 
Voltage / 

Device 

Source 

Line 

Code Converters 



Code Converters (Cont’d) 



ASCII-BCDIC 

6 

6 

PMOS 

±12 

MM4220LR 

MM5220LR 

t National 

National 


HOLLERITH ASCII 

8 

8 

PMOS 

±12 

MM4230BO 
MM5230BO 
MM4231BUS 
MM5231 BUS 

t National 

National 
t National 
t National 

60 

ASCII-EBCDIC 

6 

7 

PMOS 

±12 

MM4220EK 

MM5220EK 

t National 

National 







7 

8 

PMOS 

±12 

MM4220AE 

MM5220AE 

t National 

National 


HOLLERITH EBCDIC 

8 

8 

PMOS 

±12 

MM4230QW 

t National 






-12.5 

MM4221RR 

t National 





MM5230QW 

National 







MM5221RR 

National 


9 

10 

PMOS 

-24 

EA4034 

EA 



8 

8 

PMOS 

-12,5 

MK2503 

MK2601 

Mostek 

Mostek 

10 

Multiple SELECTRIC, HOLLERITH EBCDIC ASCII and 

Vice Versa 

MCM6561 

MCM6562 

NC6561 

Motorola 

Motorola 

Nitron 

70 





±12 

MM4230QY 

MM5230QY 

t National 

National 




NMOS 

-3,5,12 



O 

PMOS 

±12 

EA4015 

EA 










Multiote ASCII SELECTRIC, EBCDtC, HOLLERITH 




ASCII HOLLERITH 

8 

8 

PMOS 

±12 

MM4231BUS 

National 




NMOS 

-3,5,12 

MCM6591 

NC6591 

Motorola 

Nitron 







MM5231BUS 

National 





±5 

MCM68316 

Motorola 



9 

10 

PMOS 

-24 

EA4035 

EA 


SELECTRIC EBCDIC 







ASCII RS244A and Vice Versa 

6 8 

PMOS 

-12,5 

MM4221RQ 

MM5221RQ 

t National 

National 

20 

8 

8 

PMOS 

±12 

MM4230FE 

MM5230FE 

t National 

National 

80 

ASCII SELECTRIC 

7 

7 

PMOS 

-12,5 

351 2A 

Fairchild 













±12 

MM4230KP 

MM5230KP 

t National 

National 









BCD-BINARY 

6 

6 

Bipolar 

5 

SN54184 

SN74184 

t Tl 

Ti 









BCDIC-ASCII 

1 

1 

PMOS 

±12 

MM4220AP 

MM5220AP 

MM4220LR 

MM5220LR 

t National 

National 
t National 

National 

30 








BCDIC-EBCDIC 

6 

7 

PMOS 

±12 

MM4220EK 

MM4230JT 

MM5220EK 

MM5230JT 

t National 
t National 

National 

National 









Baudot-ASCII 

5 

8 

PMOS 

±12 

MM4220BL 

MM5220BL 

t National 

National 









BINARY-BCD 

6 

6 

Bipolar 

5 

SN54185A 

SN74185A 

IT! 

Tl 










B 

El 

Bipolar 

5 

N8204 

Signetics 











1 





40 













MM4230QX 

MM4231RP 

MM5230QX 

MM5231RP 

t National 
t National 

National 

National 













. -12,5 

N2461 












Q 


±12 

EA4015 

EA 










9 

8 

PMOS 

±12 

N2430 

Signetics 


. 








12 

8 

Bipolar 

5 

DM8576AAA 

National 









EBCDIC-DCDIC 

7 

6 

PMOS 

±12 

MM4230JT 

MM5230JT 

t National 

National 

50 








EBCDIC HOLLER! 

fU 

9 

10 

MOS 

-24 

EA4034 

EA 












PMOS 

-24 

EA4035 

EA 









EBCDIC SELECTRIC 

8 

8 

PMOS 

±12 

MM4230FE 

MM5230FE 

t National 

National 










t Military Temperature Range (-55° to 125°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MEMORY-EAROMs, FIFOs, UFOs 


Words 

Bits 

Per 

Word 

Access 
' Tme 
(Max) 

Output 

Supply 

Voltage 

Device 

Source 

Line 

Words 

Bits/ 

Word 

Data Rate 
MHz(max) 

Supply 

Voltage 

Device 

Source 


Line 

Electrically Alterable ROMs 



First-In First-Out 



■ 




+20 

NOM201 

Plessey 



16 

2 

10.0* 

5 

8X04 

Signetics 



■ 




±20 

NOM202 

Plessey 






13 

8X03 

Signetics 



■ 




±20 

NOM204 

Plessey 




4 

8.0* 

3-15 

CD40105B 

CD40105BE 

tRCA 

RCA 



8 

8 



±20 

NOM401 

Plessey 
















5 

9403C 

Fairchad 

(1613) 

(1613) 


16 

18 

1 msF 


-30,-18 

NC7035 

Nitron 







9403M 

fFwchld 


21 

16 

10 M sF 


-20,10 

NC7033 

Nitron 




5 

10.0 

5 

SN74S225 

Tl 


60 

32 

16 

3 fisF 

TS 

-28 

ER2051 

Gl 

(1162) 


24 

4 

2.5 

5-16 

MS618 

tRTC 





4 nsF 

TS 

-29,5 

NCR2051 

NCR 



32 

8 

0.5 

-12,5 

AM2812C 

AM2812M 

AMD 
t AMD 





10 nsF 

TS 

-28,5 

ER2050 

Gl 

(1162) 














-12,5 

AM2812AC 

AMD 



64 

4 

2 m sF 


±15,5 

NC7040 

Nitron 


10 




AM2812AM 

t AMD 




8 

4 nsF 

TS 

• -29,5 

NCR2055 

NCR 




9 

0.5 

-12,5 

AM2813C 

AM2813M 

AMD 



100 

14 

3.4 msF 

Serial 

-35 

ER1400 

Gl 

(1159) 






t AMD 






1.0 

-12,5 

AM2813AC 

AM2813AM 

AMD 

fAMD 



128 

8 

850 nsF 

TS 

15, 

12,5,25 













NCR1721 

NCR 



40 

9 

0.25 

-12,5 

FR1502E-02 

Western 


70 










0.5 

-12,5 

FR1502E-01 

Western 





1.2 nsF 

TS 

-25, ±5 

NC7053 

Nitron 













1.0 


33512 

FR1502E 

Fairchild 

Western 



256 

4 

850 nsF 

TS 

15, 

12,5,25 














ER1711 

NCR1711 

Gl 

NCR 





2.0 

-12,5 

33511 

Fairchild 









20 

64 

4 

0.7 

-12,5 

3341 C 

3341 

AMD 

Fairchild 





1 jisF 

TS 

±15,5 

NC7050 

Nitron 















1.0 

-12,5 

AM2841C 

AM2841M 

AMD 
t AMD 





1.5 jisF 


28, 













15,5,28 









3341 A 

Fairchild 








TMM142 

Toshiba 






5 

57401 

tMMI 

(1654) 

80 



2 jusF 


24, ± 12,30 

ER1105 

NCR1105 

Gl 

NCR 






5 

9423 

Fairchild 













5 

67401 


(1654) 



















1.2 usF 

TS 

-25, ±5 

NC7054 

Nitron 



Last-in First-Out 








8 

800 nsF 

TS 

40,5, 




30 

16 

4 

10.5 

5 

9406C 

Fairchild 







12,5,12,26,36 









9406M 

Fairchild 








pPD454 

NEC Micro (1448) 


81 

4 

1.0 

5 

SR5018 

SMC 





950 nsF 

TS 

15, 





133 

4 

1.0 

5 

SR5017 

SMC 







12,5,25 

ER1731 

Gl 
















NCR1731 

NCR 












9 

1 fisF 

TS 

-30,-12 

MN1102 

Panasonic 











512 

2 

25 (isR 

TS 

-30 

NC7010 

Nitron 












1 

5 jisF 

TS 

-30,-87 

NC7051 

Nitron 













25 jisR 

TS 

-30 

NC7010 

Nitron 


40 

< 









4 

650 nsF 

TS 

-30,-12,5 

ER3400 

Gl 

(1170) 












900 nsF 

TS 

-30,-12,5 

NCR2450 

NCR 














TS 

-30, -12,5 

ER3401 

Gl 

(1170) 












2 fisF 

TS 


ER2401 

G! 
















ER2401A 

Gl 
















NCR2401 

NCR 












8 

450 nsF 

TS 




































ptPD458 

NEC Micro (1454) 










2048 

4 

1.4 pisF 

TS 

-23,-1 4, ±5 

NCR2810 

NCR 


50 











1 .65jiSF 

TS 

-23, -14, +5 

ER2805 

Gl 

(1164) 















NCR2805 

NCR 













2.6 m sF 

TS 

-23,-14, ±5 

ER2800 

Gl 

(1164) 











t Military Temperature Range (-55’ to 125'C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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iu MAbltH 


MEMORY-PLAs 


Propa- 

gation 

Time 


Output 


Supply 

Voltage 


Device 


Source 


Line 


Organization 


Propa- 

gation 

Time 


Supply 

Output Voltage 


Device 


Source 


Line 


PLAs 


48 Product Terms, 16 Inputs, Field Programmable 
50 nsF OC 5 


93458 

82S101 

N82S101 


Fairchild 

MMI 

Signetics 


TS 


93459 

82S100 

N82S100 


Fairchild 

MMI 

Signetics 


80 nsF 


OC 


S82S101 t Signetics 


TS 


S82S100 t Signetics 


48 Product Terms, 16 Inputs, Factory Programmable 
50 nsF OC 5 


N82S201 


Signetics 


TS 


N82S200 


80nsF 


OC 


S82S201 t Signetics 


TS 


S82S200 t Signetics 


48 Product Terms, 14 Inputs. Field Programmable 
60 nsF OC 5 


HM7660-5 


Harris 


HM7661-5 


Harris 


85 nsF 


OC 


HM7660-2 t Harris 


HM7661-2 t Harris 


100 nsF 


IM5200 


Intersil 


50 Product Terms, 12 Inputs, 6 Outputs, Field 
Programmable 

35 ns* TS 5 


SN54S330 f T1 
SN74S330 Tl 


SN54S331 t Tl 
SN74S331 Tl 


96 Product Terms, 14 Inputs, Factory Programmable 
150 nsF - 5 


DM7575 f National (1 285) 

DM7576 t National (1285) 

DM8575 National (1285) 

DM8576 National (1265) 


Field Programmable Gate Array, 16 Inputs, 9 AND/NAND 
Gates, 9 Outputs, Field Programmable 

30 nsF OC 5 


N82S102 


Signetics 


TS 


N82S103 


50 nsF 


OC 


S82S102 t Signetics 


TS 


S82S103 f Signetics 


Field Programmable Multiplexer, (10 inputs, four 10x8 
programmable arrays, four 8:1 addressable multiplexers, 
four outputs) 

« ncP ts 5 


29593 C 


Raytheon (1484) 


75 nsF 


TS 


29693M f Raytheon (1494) 


Field Programmable ROM Patch, for correcting or 
changing the programs in large ROMs 

OC 5 


N82S106 Signetics 


TS 


N82S107 Signetics 


Field Programmable Sequential Machine (for building 
state machines), 48 Transition Terms, 16 Inputs, 8 
Outputs 

- OC 5 


N82S204 


Signetics 


TS 


N82S205 


Signetics 


40 


t Military Temperature Range (-55' to 125*C) 
OC-Open Collector 

1002 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY-PROMs 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Line 

Organi- 

zation 

Access 

Tme 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 


Line 

PROMs 



PROMs (Cont’d) 



32x8 

10 ns* 

ECL 

OE 

16 

-5.2 

MC10139A 

Motorola 



256x4 

(Cont'd.) 










20 nsR 

ECL 

OE 

16 

-5.2 

SN10139 

Tl 




25 nsR 

ECL . 

OE 

16 

-5.2 

MCM10149 

Motorola 


60 

















HM7fi10A.fi 


(1200) 



22 nsF 

ECL 

OE 

16 

-5.2 

10139 

Signetics 









N82S27 

Signetics 



30 nsF 

TTL 

OC 

16 

5 

DM74S188 

National (1262) 








HM7611A-5 

Harris 

(1200) 





TS 

16 

5 

DM74S288 

National (1262) 



45 nsF 

TTL 

OC 

16 

5 

93417C 

Fairchild 

(1151) 



40 nsF 

TU 

OC 

16 

5 

AM29750C 

AMD 






TS 

16 

5 

93427C 

Fairchild 

(1151) 








HM7602-5 

Harris 

(1192) 



50 nsF 

TTL 

OC 

16 

5 

3601-1 

Intel 









DM54S188 

t National (1262) 








DM74S387 

National 

(1264) 








SN74S188 

Tl 









N82S126 

Signetics 






TS 

16 

5 

AM29751C 

AMD 


10 




TS 

16 

5 

3621-1 

Intel 









HM7603-5 

Harris 

(1192) 








DM74S287 

National 

(1264) 

70 







DM54S288 

f National 

(1262) 








N82S129 

Signetics 









SN74S288 

Tl 














50 nsF 

TTL 

OC 

16 

5 

HM7602-2 

t Harris 

(1192) 



55 nsF 

TTL 

OC 

16 

5 

6300-1 

MMI 

(1248) 








M54730 

Mitsubishi 






TS 

16 

5 

6301-1 

MMI 

(1248) 








6330-1 

MMI 

(1248) 



60 nsF 

TTL 

OC 

16 

5 

93417M 

f Fairchild 

(1151) 








N82S23 

Signetics 









HM7610-5 

Harris 

(1192) 








SN54S188 

t Tl 









M54700 

Mitsubishi 






TS 

16 

5 

HM7603-2 

t Harris 

(1192) 








DM54S387 

t National (1264) 








6331-1 

MMI 

(1248) 

20 







29662C 

Raytheon (1494) 








N82S123 

Signetics 






TS 

16 

5 

93427M 

t FaffChHd 

(1151) 








SN54S288 

t Tl 









HM7611-5 

Harris 

(1192) 

80 


50 nsR 

TTL 

OC 

16 

5 

HPROM8256-2 

t Harris 









DM54S287 

t National (1264) 








HPROM8256-5 

Harris 









29663C 

Raytheon (1494) 








IM5600C 

Intersil 




60 nsR 

TTL 

OC 

16 

5 

IM5603AC 

Intersil 









IM5600M 

t Intersil 









IM5603AM 

t Intersil 









DM8577 

National 









p.PB403 

NEC Micro (1462) 








SN54188A 

t Tl 






TS 

16 

5 

IM5623C 

Intersil 






TS 

16 

5 

IM5610C 

Intersil 

— 








IM5623M 

t Intersil 

—— — 













65 nsF 

TTL 

OC 

16 

5 

SN74S387 

Tl 










t Intersil 



















DM8578 

National 






TS 

16 

5 

SN74S287 

Tl . 




55 nsF 

TTL 

OC 

16 

5 

AM27S08C 

AMD 




70 nsF 

TTL 

OC 

16 

5 

AM27LS10C 

AMD 


90 




TS 

16 

5 

AM27S09C 

AMD 









AM27S10C 

AMD 



















AM29760C 





60 nsF 

TTL 

OC 

16 

5 

5330-1 

fMMI 

(1248) 








MB7057 

Fujitsu 






TS 

16 

5 

5331-1 

fMMI 

(1248) 








3601 

Intel 











— 









Raytheon (1494) 



65 nsF 

TTL 

OC 

16 

5 

AM29750M 

t AMD 









S82S126 

t Signetics 









S82S23 

t Signetics 











— 










— 





TS 

16 

5 

AM27LS11C 

AMD 






TS 

16 

5 

AM29751M 

t AMD 









AM27S11C 

AMD 









S82S123 

t Signetics 









AM29761C 

AMD 




70 nsF 

TTL 

OC 

16 

5 

DM7577 

t National 









MB7052 

Fujitsu 


100 




TS 

16 

5 

DM7578 

t National 









3621 

29661C 

Intel 

Raytheon (1494) 



70 nsR 

TTL 

OC 

16 

5 

IM5600CF 

Intersil 









S82S129 

t Signetics 






TS 

16 

5 

IM5610CF 

Intersil 




70 nsR 

TTL 

OC 

16 

5 

HPROM1024A-2 t Harris 




75 nsF 

TTL 

OC 

16 

5 

AM27S08M 

t AMD 









HPROM1024A-5 

Harris 









MB7056 

Fujitsu 






TS 

16 

5 

HPROM1 024-2 

t Harris 


■ 




TS 

16 

5 

AM27S09M 

t AMD 









HPROM1 024-5 

Harris 


■ 







MB7051 

Fujitsu 




75 nsF 

TTL 

OC 

16 

5 

HM7610-2 

Harris 

(1192) 

1 

64x8 

75 nsR 

TTL 

OC 

24 

5 

JAN38510/201 

t Harris 









5300-1 

fMMI 

(1248) 

1 







HPROM0512-2 

t Harris 









29662M 

t Raytheon (1494) 

■ 







HPROM0512-5 

Harris 












110 







MCM5003A 

Motorola 









SN54S387 

t Tl 


■ 







MCM5303A 

t Motorola 






TS 

16 

5 

HM7611-2 

t Harris 

(1192) 

I 




— 

24 

5 

MCM5004A 

Motorola 









5301-1 

fMMI 

(1248) 

■ 







MCM5304A 

t Motorola 









29663M 

t Raytheon (1494) 

■ 


















SN54S287 

t Tl 


■ 

256x4 

12 ns* 

ECL 

OE 

16 

-5,2 

GXB1049 

Siemens 











■ 

■ 









— 



80 nsF 

TTL 

OC 

16 

5 

AM27LS10M 

t AMD 


■ 


15 ns’ 

ECL 

OE 

16 

-5.2 

F10416C 

Fairchild 









AM27S10M 

tAMD 


■ 


20 nsR 

ECL 


m 


10149 

Signetics 









29660M 

t Raytheon (1494) 















(Continued) 





■ 


t Military Temperature Range (-55" to 125°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


800 nsF Eiectricaiiy Erasable 


1.3 psF Erasable 


1.5 ftsF Erasable 


1C MASTER 

MEMORY-PROMs (Cont’d) 


Access 

Organi- time No. Supply 

zation (Max) Type Output Pins Voltage 


PROMs (Cont’d) 

256x4 80 nsF TTL (Cont'd.) 

TS 16 5 


90 nsF TTL OC 16 
450 nsF CMOS TS 16 


C 20 5 


Access 

Organi- Time No. Supply 

Source Line zation (Max) Type Output Pins Voltage 



AM27LS11M 

tAMD 

AM27S11M 

t AMD 

29661 M 

t Raytheon (1494) 

M3601 

t Intel 

HM6611-2 

t Harris (1184) 

HM6611-9 

Harris (1184) 

DM74S470 

National 

DM74S471 

National 

N82S114 

Signetics 

6308-1 

MMI (1248) 

SN74S470 

Tl 

6309-1 

MMI (1248) 

SN74S471 

Tl 

DM54S470 

t National 

29600C 

Raytheon (1494) 

DM54S471 

t National 

2960 1C 

Raytheon (1494) 

5308-1 

fMMI (1248) 

SN54S470 

tn 

5309-1 

fMMI (1248) 

SN54S471 

tTi 

6335-1 

fMMI (1248) 

63135-1 

MMI 

29600M 

t Raytheon (1494) 

6336-1 

MMI (1248) 

2960111 

t Raytheon (1494) 

S82S114 

t Signetics 

5335-1 

fMMI (1248) 

5336-1 

fMMI (1248) 

MK3702-1 

Mostek 

1702A-2 

inter 

1702AL-2 

Intel 

9702-1 

AMD 

MK3702-2 

Mostek 

MM1702AQ-1 

National (1365) 

pPD454 

NEC Micro (1448) 

1702A 

AMD 

1702A 

Intel 

1702AL 

Intel 

M58563 

Mitsubishi 

MK3702-3 

Mostek 

MM1702AQ 

National (1365) 

1702 A 

Signetics 

MM4203Q 

National 

MM5203Q 

National 

MK3602P 

Mostek 

8702A 

AMD 

8702A 

Intel 

MM8702A 

National 

1702A-6 

AMD 


PROMs (Cont’d) 


256x8 1.5 fisF Erasable 


1.7 jisF Erasable 


TS 24 -105 


2.3 psF Erasable 


TS 24 


6 


(Cont'd.) 

1702A-6 

ME58563-1 

MM1702AQ-6 

Intel 

Mitsubishi 

National (1365) 

4702A 

AMD 


4702A 

Intel 


MM4702A 

National 


MM8702A-4 

National 


HM7620A-5 

Harris 

(1202) 

HM7621A-5 

Hams 

(1202) 

93436C 

Favchild 

(1151) 

N82S130 

Signetics 


93446C 

Fairchild 

"(1151) 

N82S131 

Signetics 


DM74S570 

National (1266) 

296 IOC 

Raytheon (1494) 

DM74S571 

National (1266) 

2961 1C 

Raytheon (1494) 

93436M 

t FurchBd 

(1151) 

3602A-2 

Intel 


6305-1 

MMI 

(1248) 

29612C 

Raytheon (1494) 

93446M 

t Fairchid 

(1151) 


t Military Temperature Range {-55' to 125*C) 
OC—Open Collector 

1004 


1 usF Erasable 


1 psR Erasable 

TS 24 -12 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face Indicates additional data is provided on the page noted 


Raytheon (1494) 


MB7058 

Fujitsu 

HM7620-5 

Harris (1192) 

3602 

Intel 

3602A 

Intel 

DM54S570 

t National (1266) 

S82S130 

(Signetics 

MB7053 

Fujitsu 

HM7621-5 

Harris (1192) 

3622 

Intel 

3622A 

Intel 

DM54S571 

T National (1266) 

S82S131 

(Signetics 

IM5604C 

Intersil 

IM5604M 

t Intersil 

29610M 

t Raytheon (1494) 

IM5624C 

Intersil 

IM5624M 

t Intersil 

2961 1M 

t Raytheon (1494) 



530S-1 

t MMi (1248) 

29613M 

t Raytheon (1494) 

HM7620-2 

t Harris (1192) 

HM7621-2 

t Harris (1192) 

TMM121-1 

Toshiba 

MM4203Q 

National 

MM5203Q 

National 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 

1C MASTER 1978 




























































































MEMORY-PROMs (Cont’d) 


Access 

Organi- Tme No. 

zation (Max) Type Output Pins 


PROMs (Cont’d) 


512x4 (Cont'd.) 

1.5 jisF Erasable 


Supply 

Voltage Device 


t Military Temperature Range (-55” to 125“C) 
OC— Open Collector 


MASTER SELECTION GUIDE 


Access 

Organi- Tme No. Supply 

Line zation (Max) Type Output Pins Voltage Device 


PROMs (Cont’d) 


TMM121 

Toshiba 

N82S146 

Signetics 

N82S147 

Signetics 

HM7640A-5 

Harris (1204) 

HM7641A-5 

Harris (1204) 

29620C 

Raytheon (1494) 

934380 

Fafedid (1151) 

29624C 

Raytheon (1494) 

29621C 

Raytheon (1494) 

93448C 

FarcM (1151) 

29625C 

Raytheon (1494) 

HM7648-5 

Harris (1218) 

HM7640AR-5 

Haris (1206) 

HM7646R-5 

Harris (1212) 

HM7646AR-5 

Harris (1212) 

3604A-2 

Intel 

N82S140 

Signetics 

HM7649-5 

Harris (1216) 

HM7641AR-5 

Haris (1206) 

HM7647R-5 

Harris (1212) 

3624A-2 

Intel 

N82S115 

Signetics 

N82S141 

Signetics 

DM74S473 

National (1272) 

DM74S472 

National (1272) 

29622C 

Raytheon (1494) 

DM77S295 

National (1270) 

29626C 

Raytheon (1494) 

29623C 

Raytheon (1494) 

DM77S296 

National (1270) 

29627C 

Raytheon (1494) 

6348-1 

MMI (1240) 

29620M 

t Raytheon (1494) 

93438M 

t Fairctid (1151) 

HM7640-5 

Harris (1192) 

3604 

Intel 

3604A 

Intel 

IM5605C 

Intersil 

6340-1 

MMI (1248) 

MCM7640 

Motorola 

29624M 

t Raytheon (1494) 

6349-1 

MMI (1240) 

29621M 

t Raytheon (1494) 

93448M 

t Fairchad (1151) 

HM7641-5 

Harris (1192) 

3624 

Intel 

3624A 

Intel 

IM5625C 

Intersil 

6341-1 

MMI (1248) 

MCM7641 

Motorola 

/xPB425 

NEC Micro (1466) 

29625M 

t Raytheon (1494) 

SN74S473 

Tl 

SN74S475 

Tl 

SN74S472 

Tl 

SN74S474 

Tl 


500 nsF Erasable 


550 nsF Erasable 


575 nsF Erasable 


750 nsF Erasable 


1 jisF Erasable 


1 .25 fisF Erasable 


1024x4 35 nsR TTL OC 18 


tMM (1248) 
t Raytheon (1494) 


DM54S473 t National (1272) 


IM5605M 

5340-1 

DM87S295 

29626M 


t Intersil 

tMMI (1248) 
t National (1270) 
t Raytheon (1494) 


5349-1 

29623M 

DM54S472 


tMMI (1248) 
t Raytheon (1494) 
t National (1272) 


IM5625M 

5341-1 

DM87S296 

29627M 


t Intersil 

tMMI (1248) 70 

t National (1270) 
t Raytheon (1494) 

Tl 


HM7640-2 

SN74S475 


t Harris (1192) 
Tl 


HM7641-2 

SN74S474 


t Harris (1192) 

Tl 


NEC Micro (1466) 90 

NEC Micro (1466) 


EA2704M tEA 


(1067,1563) 


S5204A AMI 

(1057,1591) 

S6834-1 AMI (1067) 


National (1369) 


MM4204Q National (1369) 


OC 

18 

5 

SN54S477 

SN74S477 

t Tl 
Tl 

TS 

18 

5 

SN54S476 

t Tl 


ns*— Nanoseconds Typical 


(Continued) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


80 MASTER 

MEMORY-PROMs (Cont’d) 


Access 

Organi- Time No. Supply 

zafion (Max) Type Output Pins Voltage 


PROMs (Cont’d) 


1024x4 35 nsR TTL TS 18 5 


55 nsF TTL OC 18 

~rs 18 


60 nsF TTL OC 18 5 


70nsF TTL OC 18 5 


TS 18 5 


- 16 


75 nsF TTL OC 18 5 

TS 18 5 


80 nsF TTL OC 18 5 

TS 18 5 



100 nsF TTL OC 18 
~ TS 18~ 


1024x8 45 nsF TTL OC 24 

~TS 2A 


60 nsF TTL OC 24 
TS 24 


70 nsF TTL OC 24 


80 nsF 1 1 L OC 24 


Device 

Source 



(Cont'd.) 



SN74S476 

Tl 


93452C 

FanMd 

(1151) 

93453C 

Cakrhflri 

rarcnM 

(1151) 

3605-2 

Intel 


6350-1 

MMI 

(1248) 

6352-1 

MMI 

(1248) 

DM74S572 

National (1268) 

N82S136 

Signetics 


3625-2 

Intel 


6351-1 

MMI 

(1248) 

6353-1 

MMI 

(1248) 

DM74S573 

National (1268) 

N82S137 

Signetics 


93452M 

t FaircMd 

(1151) 

MB7059 

Fujitsu 


HM7642-5 

Harris 

(1192) 

3605 

Intel 


MCM7642 

Motorola 


fiPB406 

NEC Micro (1470) 

93453M 

t FaircMd 

(1151) 

MB7054 

Fujitsu 


HM7643-5 

Harris 

(1192) 

3625 

Intel 


MCM7643 

Motorola 


pPB426 

NEC Hero (1470) 

H 117644-5 

Harris 

(1192) 

5350-1 

tMMI 

(1248) 

5352-1 

tMMI 

(1248) 

DM54S572 

t National (1268) 

5351-1 

tMMI 

(1248) 

5353-1 

fMMI 

(1248) 

DM54S573 

t National (1268) 

S82S136 

tSignetics 


S82S137 

tSignetics 


HM7642-2 

t Harris 

(1192) 

HM7643-2 

t Harris 

(1192) 

HM7644-2 

t Harris 

(1192) 

pP8406-E 

NEC Micro (1470) 

pPB426-E 

NEC Micro (1470) 

93450C 

FaircMd 

(1151) 

93451C 

FaircMd 

(1151) 

93450*1 

t FaircMd 

(1151) 

93451M 

t FaircMd 

(1151) 

N82S180 

Signetics 



Access 

Organi- Tme No. 

line zation (Max) Type Output Pins 


PROMs (Cont’d) 


1024x8 80 nsF TTL TS 24 


Supply 

Voltage Device 


N82S181 

N82S2708 


TS 24 5 


(Continued) 


t Military Temperature Range (-55’ to 125°C) 
OC— Open Collector 

1006 


(Cont’d.) 

HM7681RP-5 

Harris (1234) 

3628 

Intel 

29641C 

Raytheon (1494) 

29645C 

Raytheon (1494) 

S82S137 

tSignetics 

HM7683-5 

Harris (1241) 

pPB408 

NEC Micro (1491) 

jiPB428 

NEC Micro (1491) 


TS 22 
24 


95 nsF TTL OC 
TS" 


lOOnsF TTL OC 24 
TS 24 


IIOnsF TTL OC 24 

"TS 24~~ 



MMI (1248) 

MMI (1248) I 70 

tSignetics 


6381-1 

MMI (1248) 

6385-1 

MMI (1248) 

S82S181 

tSignetics 

S82S2708 

tSignetics 

29642C 

Raytheon (1494) 

29643C 

Raytheon (1494) 

29647C 

Raytheon (1494) 

3608-4 

Intel 

3628-4 

Intel 

29640M 

t Raytheon (1494) 

29641M 

t Raytheon (1494) 

29645M 

t Raytheon (1494) 

5386-1 

tMMI 



450 nsF Electrically Erasable 
TS 24 


2708-1 Intel 

TMS2708-35 Tl 


5.12 UPD458 NEC Micro (1454) 



2708 

EA2708C 

2708 

MB8518H 

2708 

M2708 

MK2708 


AMD 

EA 

Fsirchad (1093) 110 
Fujitsu 
Intel 
t Intel 
Mostek 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


MCM2708L Motorola 
MCM68708 Motorola 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Access 

Organi- Tme No. Supply 

ration (Max) Type Output Pins Voltage 


PROMs (Cont’d) 


1024x8 450 nsF Erasable 


NMOS TS 24 


500 nsF Erasable 

TS 24 


550 nsF Erasable 

TS 24 


650 nsF Erasable 

TS 24 


2048x4 80 nsF TTL OC 18 


t Military Temperature Range (-55' to 125"C) 
OC— Open Collector 


Access 

Organi- Tme 

Line zation (Max) 


No. Supply 

Type Output Pins Voltage 


TS 24 ±5,12 


TS 18 5 


100 nsF 

TTL 

OC 

18 



TS 

18 

125 nsF 

m 

OC 

18 



TS 

18 

2048x8 80 nsF 

TTL 

OC 

24 



TS 

24 

100 nsF 

TTL 

OC 

24 



TS 

24 

450 nsF 

Erasable 

TS 

24 



(Cont’d.) 



MCM68706L 

Motorola 


MM2708 

National 


2708 

Signetics 


TMS27L08 

Tl 


TMS2708 

n 


TMS2708M 

t Tl 


MCM2706CP 

Motorola 


EA2708L 

EA 


EA2708M 

tEA 


TMM322C 

Tosh&a 


MB8518E 

Fujitsu 


HM7684-5 

Harris 

(1242) 

HM7684P-5 

Harris 

(1243) 

HM7686-5 

Harris 

(1244) 

HM7686P-5 

Harris 

(1246) 

HM7686R-5 

Harris 

(1245) 

HM7S86RP-5 

Harris 

(1247) 

HM7685-5 

Harris 



(1242,1244) 

HM7685P-5 

Harris 

(1243) 

HM7687-5 

Harris 

(1244) 

HM7687P-5 

Harris 

(1246) 

HM7687R-5 

Harris 

(1245) 

HM7687RM 

Harris 

(1247) 

N82S184 

Signetics 


N82S185 

Signetics 


S82S184 

t Signetics 


S82S185 

t Signetics 


N82S190 

Signetics 


N82S191 

Signetics 


S82S190 

t Signetics 


S82S191 

(Signetics 


MBM2716 

Fujitsu 


2716 

Intel 


pPD2716 

NEC Micro (1492) | 

MCM2716 

Motorola 


MCM2717 

Motorola 


TMS2716 

Tl 



rts*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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1C MASTER 

MEMORY-RAMs 


Organi- Tune 

zation (Max) 

Type 

Output 

No. 

Pins 

f| 

Dynamic 

1024x1 60 nsF 

NMOS 

— 

18 

±15 

100 nsF 

PMOS 

- 

18 

19,22.5 

110 nsF 

PMOS 

- 

18 

19,22.5 

120 nsF 

NMOS 

- 

18 

±15 


PMOS 

- 

18 

19,22.5 

125 nsF 

PMOS 

- 

18 

19,22.5 

145 nsF 

PMOS 

— 

18 

19,22.5 


400 nsF PMOS - 


500 nsF PMOS - 


800 nsF PMOS - 


2048x1 350 nsF PMOS - 


460 nsF PMOS - 





t Military Temperature Range (- 
OC— Open Collector 

1008 


TS 16 ±£ 

(Continued) 


55* to 125*0 


Access 

Organi- Time 

Line zation , (Max) 


No. Supply 

Type Output Pins Voltage 


EA1500A 

EA 

SY1103A-X 

Synertek 

1103A-X 

Rockwell 

EA1500A-1 

EA 

S1103X 

AMI 

S1103A-X 

AMi 

S1103A-1 

AMI 

1103A-1 

Intel 

1103A-2 

Intel 

1103A-1 

Rockwell 

1103A-2 

Rockwell 

SY1103A-1 

Synertek 

S1 103-1 

AMI 

HM3503-1 

Hitachi 

1103-1 

Intel 

1103-1 

Nortec 

TMS4063 

Tl 

IM6002-11 

Intersil 

6002 

Nortec 

TMS4062 

Tl 

S1103A 

AMI 

1103A 

Intel 

1103A 

Rockwell 

SY1103A 

Synertek 

SI 46 

AMI 

1103-146 

Nortec 

HM3503-2 

Hitachi 

S1 103 

AMI 

HM3503 

Hitachi 

1103 

Intel 

ITT1103 

in 

1103 

Nortec 

MN1003 

Panasonic 

1103 

Signetics 

S4006 

AMI 

MK4006 

Mostek 

S4008 

AMI 

MK4008 

Mostek 

S4008-9 

AMI 

IM6003-11 

Intersil 

600311 

Nortec 

IM6003-10 

Intersil 

600314 

Nortec 

MB8215H 

Fujitsu 

93481 B 

Fairchild 

93481 A 

Fairchild 

MM5287A-1 

National 

MB8215E 

Fujitsu 

MM5280A-1 

National (1339) 

93481 

Fairchild 

MM5270A-2 

National (1328) 

MM5271A-1 

National (1333) 

MM5280A-2 

National (1339) 

p.P0411-4 

NEC Micro (1375) 

MM5271 

National (1333) 

M 4027-2 

Fairchild (1118) 


Dynamic (Cont’d) 


4096x1 150 nsF NMOS TS 


200 nsF NMOS TS 


220 nsF NMOS TS 22 ±5,12 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided cm the page noted 



(Cont’d.) 


MB8227H 

Fujitsu 

2104A-1 

Intel 

MK4027-2 

Mostek 

MCM4027-2 

Motorola 

MCM4227-2 

Motorola 

pPD414A-3 

NEC Micro 


(1395,1488) 

2627-2 

Signetics 

TMS4027-15 

Tl 

MM5270A 

National (1328) 

MM5271A 

National (1333) 

fiPD418-3 

NEC Micro (1412) 

MB8107Y 

Fujitsu 

2707C-1 

Intel 

MCM6605A-1 

Motorola 

MM5280A 

National (1339) 

(iPD411-3 

NEC Micro (1375) 

EA4060-2 

EA 

EA4116 

EA 

M 4027-3 

Fairchid (1118) 

MB8224H 

Fujitsu 

MB8227E 

Fujitsu 

2104A-2 

Intel 

MK4027-3 

Mostek 

MK4027-83 

Mostek 

MK4227-3 

Mostek 

MCM4027-3 

Motorola 

MCM4227-3 

Motorola 

fiP0414-2 

NEC Micro (1395) 

fiPD414A-2 

NEC Micro 


(1395,1488) 

4096 

Rockwell 

2627-3 

Signetics 

TMS4027-20 

T! 

TMM415-3 

Toshiba 

9050E 

AMD 

IM7270-11 

Intersil 

MM5270 

National (1325) 

MM5271 

National (1333) 

pP0418-2 

NEC Micro (1412) 

SY5270 

Synertek 

TMS4050-2 

Tl 

9060E 

AMD 

EA2107B 

EA 

EA4122-2 

EA 

MB8107H 

Fujitsu 

2107C-2 

Intel 

IM7280-1 1 

Intersil 

M58755-1 

Mitsubishi 

MCM6605A-2 

Motorola 

MM 5280 

National (1336) 

MM5281 

National 

uP0411A-2 

NEC Micro (1382) 

opnaii.e 

NEC Micro (1375) 

fiPD411-2M 

NEC Micro (1390) 

MN1001-2 

Panasonic 

M340A 

SGS 

2680 

Signetics 

SY5280 

Synertek 

TMS4060-2 

Tl 

TMM414 

Toshiba 

TMS4030-2 

Tl 

EA2107B-2 

EA 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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HD10145 


MCM10145 


10145 


941 0C 


AM27S02C 

SN74S289 

93404C 

93404M 


DM74S289 

N3101A 

SN74S289 


AM27S03C 
SN74S189 
93405C 
93405 M 
6561 

DM74S189 

74S189 

SN74S189 


AM27S02M 
M3101 A 


SN54S289 

DM54S289 

N82S25 

S3101A 

74S89 

SN54S289 


SN54S189 

DM54S189 

DM8599 

54S189 

SN54S189 


SN7489 

7489 

HM2502 

IM5501C 

IM5501M 

M53289 

MC4064 

SN7489 

7489 


AM27LS02C 


AM27LS03C 

DM7599 

DM74LS189 


ns*— Nanosecor 


MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. 

zation (Max) Type Output PSns 


Dynamic (Cont’d) 


4096x1 (Cont’d.) 

230 nsF NMOS TS 16 

250 nsF NMOS TS 16 



270 nsF NMOS TS 18 


280 nsF NMOS TS 16 

22 

300 nsF NMOS TS 16 



Supply 

Voltage Device 


18 -5,12 


22 ±5,12 


(Continued) 


t Military Temperature Range (-55’ to 125’C) 
OC— Open Collector 


MB8224E 

Fujitsu 

EA4060-1 

EA 

M 4027-4 

FarcHd (1118) 

4096-3 

Fairchikl 

MB8227N 

Fujitsu 

2104A-3 

Intel 

IM7005-11 

Intersil 

MK4027-4 

Mostek 

MK4027-84 

Mostek 

MK4096-6 

Mostek 

MK4096-77 

Mostek 

MK4096-86 

Mostek 

MK4227-4 

Mostek 

MCM4027-4 

Motorola 

MCM4096-6 

Motorola 

MCM4227-4 

Motorola 

MCM6604A-2 

Motorola 

pPD414-1 

NEC Micro (1395) 

fiPD414A-1 

NEC Micro 


(1395,1488) 

2660 

Signetics 

2660-3 

Signetics 

TMM415-4 

Toshiba 

9050D 

AMD 

MM5271 

National (1333) 

fiP0418-1 

NEC Micro (1412) 

SY5271 

Synertek 

TMS4050-1 

Tl 

TMS4051-1 

Tl 

9060D 

AMD 

EA4122-1 

EA 

MB8107E 

Fujitsu 

2107C 

Intel 

MM5281 

National 

(iP0411-1 

NEC Micro (1375) 

pPD411-1M 

NEC Micro (1390) 

fiP0411A*1 

NEC Micro (1382 ) 

MN1001-1 

Panasonic 

SY5281 

Synertek 

TMS4060-1 

Tl 

TMM414-1 

Toshiba 

TMS4030-1 

Tl 

IM7270-12 

Intersil 

MM4270 

National (1311) 

MM5270-5 

National (1331) 

EA2107S-4 

EA 

IM7280-12 

Intersil 

M58755-2 

Mitsubishi 

MM4280 

National (1314) 

MM5280-5 

National (1342) 

M3406 

SGS 

2680-1 

Signetics 

MB8224N 

Fujitsu 

2107A-1 

Intel 

EA4060 

EA 

M 4027-5 

Fairctdd (1118) 

40964 

Fairchild 

2104A4 

Intel 

IM7005-12 

Intersil 

MK4096-16 

Mostek 

MK4096-S6 

Mostek 

MCM6604A-4 

Motorola 

P-PD414 

NEC Micro (1395) 


Access 

Organi- Time No. 

iine zation (Max) Type Output Pins 


Dynamic (Cont’d) 




400 nsF NMOS TS 18 


420 nsF NMOS TS 22 


22 



16384x1 120 nsF NMOS TS 16 


Supply 

Voltage Device 



(Cont'd.) 


MPD414A 

NEC Micro 


(1395,1488) 

40964 

Rockwell 

2660-1 

Signetics 

9050C ~ 

AMD 

(iPD418 

NEC Kero (1412) 

SY4050 

Synertek 

TMS4050 

Tl 

TMS4051 

Tl 

9060C 

AMD 

EA2107B-L 

EA 

EA4122 

EA 

MB8107N 

Fujitsu 

HM4503-1 

Hitachi 

HM4507 

Hitachi 

2107C4 

Intel 

MCM6605A 

Motorola 

fiPD411 

NEC Micro (1375) 

fiP0411*M 

NEC Micro (1390) 

ftPD411A 

NEC Kero (1382) 

MN1001 

Panasonic 

HYB4060 

Siemens 

TMS4060 

Tl 

TMS4030 

Tl 

4096-5 

FarchM 

2104A 

Intel 

IM7005-13 

Intersil 

MK4096-11 

Mostek 

MK4096-85 

Mostek 

MK4200-11 

Mostek 

MCM4096-11 

Motorola 

MCM6604A 

Motorola 

jiPD414-E 

NEC Micro (1395) 

4096-5 

Rockwell 

2660-2 

Signetics 

IM7270-14 

Intersil 

pPD411-E 

NEC Micro (1375) 

fiPD411A-E 

NEC Hero (1382) 

M340C 

SGS 

2680-2 

Signetics 

HM4503 

Hitachi 

2675 

Signetics 

9107-6 

AMD 


6 

±5, 


1 

08-2 

09-2 

Intel 

Intel 

12 

±5. 

«J 

7008-11 

Intersil 



2108- 4 

2109- 4 


MB8116 

MK4116-1 


F16K2 

MB8116H 

2117-2 

MCM4116-15 

MK4116-2 

fiPD41W 

2690-2 

TMS41 16-15 

Z6116-2 


ns*— Nanoseconds Typical 


200 nsF NMOS TS 16 ±5,12 

(Continued) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


111 


Fiirchid (1110) 

Fujitsu 

Intel 

Motorola 120 

Mostek 

NEC Micro (1402) 

Signetics 
Tl 

Z5log 


Fujitsu 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


IC MASTER 


iC MASTER 


MEMORY-RAMs (Cont’d) 


Access 

Organi- Time 

zatkm (Max) Type 


No. 

Output Pins 


Supply 

Voltage 


Dynamic (Cont’d) 


16384x1 200 nsF NMOS TS 16 


250 nsF NMOS TS 16 


300 nsF NMOS TS 16 


350 nsF NMOS TS 16 


Bubble Memories 


92,304 Bits (641x144x1) 


CCD Memories 


910 Bits (455x2) 


9216 Bits(1 024x9) 


16 


16,384 Bits (256x64x1) 


65,536 Bits(256x256) 


65,536 Bits(4096x1 6x1 ) 


Static 


±5,12 


4x4 


20 nsR TTL OC 16 


TS 16 


30 nsF TTL OC 24 


±5,12 


±5,12 


±5,12 


30 nsR TTL OC 16 5 

(Continued) 


Device 


(Cont’d.) 
2116-2 
2117-3 
MK4116-3 
MCM41 16-20 
MM5290-3 
|iPD416-2 
2690-3 
TMS41 16-20 
Z6116-3 


F16K3 

MB8116N 

2116- 3 

2117- 4 
7116-11 
MK4116-4 
MCM41 16-25 
MM52904 
(iPD416-1 
26904 
TMS4116-25 
TMM4164 
Z61164 


F16K4 

21164 
21174 
MCM41 16-30 

pPD416 


F16K5 

2116 


TBM0103 


CCD321 


CCD450A 

CCD450B 


CCD451A 

CCD451B 


2416 


2464 


F464 

MCM0464 

TMS3064 


25LS170C 

25LS170M 


25LS670C 

25LS670M 


3104 


54LS170 

74LS170 


t Military Temperature Range (-55’ to 1 25”C) 


CD 

;g 

'l3 

0 

C 

_o 

■4— » 

O 

© 

0 

CD 

V. 

0 

H— » 

CO 

CO 




ns*— Nanosecor 


MEMORY-RAMs (Cont’d) 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Line 

Organi- 

zation 

Access 

Time 

(Max) 


Static (Cont’d) 



Static (Cont’ 

128x8 

(Cont’d.) 








256x1 

60 nsF 

1 


250 ns* 

NMOS 

TS 

24 

5 

MCM68B10 

Motorola 






350 nsF 

NMOS 

TS 

24 

5 

MCM6810A 

Motorola 






350 ns* 

CMOS 

TS 

24 

5 

CDP1823SC 

RCA 






360 nsF 

NMOS 

TS 

24 

5 

MCM68A10 

Motorola 






450 nsF 

NMOS 

TS 

24 

5 

MCM6810A-1 

Motorola 





- 

1 psF 

NMOS 

TS 

24 

5 

S6810 

AMI (1061) 





128x9 

500 nsF 

CMOS 

TS 

22 

5 

MN1101 

Panasonic 



65 nsF 

1 

256x1 

15 nsF 

ECL 

EB 

16 

-5.2 

FI 0041 4 

Fairchild 











FI 041 4 

Fairchild 

10 










MB7042 

Fujitsu 











MCM10152 

Motorola 






25 nsF 

ECL 

OE 

16 

-5.2 

(iPB10144 

NEC America 



70 nsF 

T 


26 nsR 

ECL 

OE 

16 

-5.2 

MCM10144 

Motorola 






30 nsF 

ECL 

EM 



F10410C 

Fairchild 











10144 

Signetics 







ECL 

OE 

16 

-5.2 

SP10144 

Plessey 






35 nsF 

ECL 




FI 041 1C 

Fairchild 











MBM10410 

Fujitsu 











HM2105 

Hitachi 

20 










RC10144 

Raytheon 







TTL 

TS 

16 

5 

AM27LS00AC 

AMD 






35 nsR 

ECL 

OE 

16 

-5.2 

SN10144 

Tl 







ECL 

OE 

16 

-5.2 

RI10144 

Raytheon 



75 nsF 

T 



TTL 

OC 

16 

5 

N82S117 

Signetics 



80 nsF 

T 




TS 

16 

5 

93421 AC 

Fairchild 











93421 AC 

Raytheon 











N82S116 

Signetics 






45 nsF 

TTL 

OC 

16 

5 

AM27LS01C 

AMD 











AM29720C 

AMD 

30 










93410AC 

Fairchild 



80 nsR 

T 







93411 AC 

Fairchild 











93411 AC 

Raytheon 








TS 

16 

5 

AM27LSOOC 

AMD 



90nsF 

T 







AM27LSOOAM 

t AMD 




— 







AM29721C 

AMD 



95 nsF 

T 







93L420C 

Fairchild 







TTL 


16 

5 

N82S17 

Signetics 



100 nsF 

C 








Signetics 




T 




TS 

16 


93421 C 

Fairchild 

40 


115 nsF 

T 







DM74S200 

National 











RC5340 

Raytheon 











93421 C 

Raytheon 



130 nsF 

T 







N82S16 

Signetics 











74S200 

Signetics 












74S201 

Signetics 



150 ns* 

C 


55 nsF 

TTL 


16 

■ 

AM27LS01M 

t.AMD 



200 ns* 

C 






■ 

AMOQTpnu 

| a un 










■ 

9341 1C - 

Fairchild 











6530 

MMI 

50 



— 







RC5330 

Raytheon 



300 ns* 

0 







3341 1C 

Raytheon 



380 nsR 

C! 




TS 

16 

■ 

AM27LS00M 

tAMD 



400 nsR 

Cl 






1 

AM29721M 

t AMD 










■ 

93L420M 

t Fairchild 











6531 

MMI 






60 nsF 

TTL 

OC 

16 

5 

AM27S01BC 

AMD 



500 nsR 

Cl 





(Continued) 








t Military Temperature Range (—55* to 1 25'C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full 


OC— Open Collector . 


OC— Open Collector 


TS— Three-State 


1010 


Bold face ir 


1012 


Bold face indicates additional data is provided on the peg 









































































MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Organi- 

zation 

Access 

Tine 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source JJne 

Organi- 

zation 

Access 

Tme 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Line 

Dynamic (Cont’d) 



Dynamic (Cont’d) 



4096x1 

(Cont’d.) 
230 nsF 

NMOS 

TS 

16 

±5,12 

M88224E 

Fujitsu 


4096x1 

300 nsF 

NMOS 

TS 

16 

±5,12 

(Cont'd.) 

jiPD414A 

NEC Micro 



250 nsF 

NMOS 

TS 

16 

±5,12 

EA4060-1 

M 4027-4 

4096-3 

EA 

Farchid (1118) 

Fairchild 








40964 

2660-1 

(1395,1488) 

Rockwell 

Signetics 








MB8227N 

2104A-3 

IM7005-11 

MK4027-4 

MK4027-84 

Fujitsu 

Intel 

Intersil 

Mostek 

Mostek 

10 





18 

-5,12 

9050C ~ 

fiPD418 

SY4050 

TMS4050 

TMS4051 

AMD 

NEC Micro (1412) 
Synertek 

Tl 

Tl 

70 







CSI 

ll^llylill ill 

Mostek 

Mostek 

Mostek 

Mostek 

Motorola 

Motorola 

Motorola 

Motorola 

NEC Micro (1395) 
NEC Micro 
(1395,1488) 
Signetics 

Signers 

Toshiba 

20 





22 

±5,12 

9060C 

EA2107B-L 

EA4122 

MB8107N 

HM4503-1 

HM4507 

2107C4 

MCM6605A 

>iPD411 

pPD4im 

pP0411A 

MN1001 

HYB4060 

TMS4060 

AMD 

EA 

EA 

Fujitsu 

Hitachi 

Hitachi 

Intel 

Motorola 

NEC Kero (1375) 
NEC Hero (1390) 
NEC Hero (1382) 
Panasonic 

Siemens 

Tl 

80 





18 

-5,12 

9050D 

MM5271 

fiPD418-1 

SY5271 

TMS405(M 

TMS4051-1 

AMD 

National (1333) 
NEC Micro (1412) 
Synertek 

Tl 

Tl 







-3,5,12 

TMS4030 

Tl 








30 


350 nsF 

NMOS 

TS 

16 

±5,12 

4096-5 

2104A 

IM7005-13 

MK4096-11 

MK4096-85 

MK4200-11 

MCM4096-11 

MCM6604A 

fiP0414-E 

4096-5 

2660-2 

Fairchild 

Intel 

Intersil 

Mostek 

Mostek 

Mostek 

Motorola 

Motorola 

NEC Hero (1395) 
Rockwell 

Signetics 

90 





22 

±5,12 

9060D 

EA4122-1 

MB8107E 

2107C 

MM5281 

pP041M 

pPD41MM 

pP0411A-1 

MN1001-1 

SY5281 

TMS4060-1 

TMM414-1 

AMD 

EA 

Fujitsu 

Intel 

National 

NEC Micro (1375) 
NEC Micro (1390) 
NEC Micro (1382) 








100 












18 

-5,12 

IM7270-14 

Intersil 








Panasonic 

Synertek 

Tl 

Toshiba 

40 





22 

±5,12 

fiP0411-E 

(iP0411A-E 

M340C 

2680-2 

NEC Hero (1375) 
NEC Micro (1382) 

SGS 

Signetics 







-3,5,12 

TMS4030-1 

Tl 



400 nsF 

NMOS 

TS 

18 

±5,12 

HM4503 

Hitachi 



270 nsF 

NMOS 

TS 

18 

-5,12 

IM7270-12 

Intersil 








2675 

Signetics 



MM4270 

National (1311) 



420 nsF 

NMOS 

TS 

22 

±5,12 

9107-6 

AMD 








MM 5270-5 

National (1331) 


8192x1 

150 nsF 

NMOS 

TS 

22 


7008-10 

Intersil 






22 

±5,12 

EA2107B-4 

IM7280-12 

M58755-2 

MM4280 

EA 

Intersil 

Mitsubishi 

National (1314) 




NMOS 

TS 

16 


Hi 

Intel 

Intel 

110 







50 





22 

±5.12 

7008-11 

Intersil 








MM 5280-5 

M340B 

National (1342) 
SGS 




NMOS 

TS 

16 


21084 

21094 

Intel 

Intel 








2680-1 

Stgnetics 


16384x1 

120 nsF 

NMOS 

TS 

16 

±5,12 

MB8116 

Fujitsu 

Mostek 



280 nsF 

NMOS 

TS 

16 

±5,12 

MB8224N 

Fujitsu 


MK4116-1 






22 

±5,12 

2107A-1 

Intel 



150 nsF 

NMOS 

TS 

16 

±5,12 

F16K2 

FavcMd (1110) 



300 nsF 

NMOS 

TS 

16 

±5,12 

EA4060 

M4027-5 

40964 

2104A4 

IM7005-12 

MK4096-16 

MK4096-86 

MCM6604A-4 

EA 

FaRtid (1118) 

Fairchild 

Intel 

Intersil 

Mostek 

Mostek 

Motorola 

60 







MB8116H 

2117-2 

MCM4116-15 

MK4116-2 

(iPD416-3 

2690-2 

TMS41 16-15 
Z6116-2 

Fujitsu 

Intel 

Motorola 

Mostek 

NEC Hero (1402) 
Signetics 

Tl 

Zilog 






(Continued) 

pP0414 

NEC Kero (1395) 



200 nsF 

NMOS 

TS 

16 ±5,12 

(Continued) 

MB8116E 

Fujitsu 



t Military Temperature Range (-55” to 125°C) ns*— Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 


OC— Open Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 


Dynamic (Cont’d) 


16384x1 200 nsF NMOS TS 16 ±5,12 




(Cont'd.) 
2116-2 
2117-3 
MK4116-3 
MCM4116-20 
MM5290-3 
pPD416-2 
2690-3 
TMS41 16-20 
Z6116-3 


F16K3 

MB8116N 

2116- 3 

2117- 4 
7116-11 
MK4116-4 
MCM41 16-25 
MM5290-4 
jiPD416-1 
2690-4 
TMS41 16-25 
TMM416-4 
Z6116-4 


CCD Memories 



Intel 

Intel 

Mostek 

Motorola 

National (1344) 

NEC Micro (1402) 

Signetics 

Tl 

Zilog 


FairctHkt (1110) 

Fujitsu 

Intel 

Intel 

Intersil 

Mostek 

Motorola 

National (1344) 

NEC Micro (1402) 

Signetics 

Tl 

Toshiba 

Zilog 


Access 

Organi- Time No. 

Line zation (Max) Type Output Pins 


Static (Cont’d) 


4x4 (Cont’d.) 

40 nsR TTL OC 16 


300 nsF NMOS TS 

16 

±5,12 

F16K4 

2116- 4 

2117- 4 

MCM41 16-30 

pPD416 

Fairchild (1110) 

Intel 

Intel 

Motorola 

NEC Micro (1402) 

350 nsF NMOS TS 

16 

±5,12 

F16K5 

2116 

Fairchild (1110) 
Intel 

Bubble Memories 


92,304 Bits (641x144x1) 

16 


TBM0103 

Tl 


910 Bits (455x2) 

16 

CCD321 Fairchild 

9216 Bits(1 024x9) 

16 

CCD450A Fairchild 

CCD450B FarchM 

18 

CCD451A Fairchild 

CCD451B Fairchild 

16,384 Bits (256x64x1) 

18 

2416 Intel 

65,536 Bits(256x256) 

18 

2464 Intel 

65,536 Bits(4096x16x1) 


16 

F464 Fairchild (1083) 

MCM0464 Motorola 

TMS3064 Tl 


25LS170C 

Raytheon 

25LS170M 

t Raytheon 

25LS670C 

Raytheon 

25LS670M 

t Raytheon 

3104 

Intel 

54LS170 

t Raytheon 

74LS170 

Raytheon 


1 fisR CMOS 
1.5 psR CMOS 


1 psR CMOS 


Supply 

Voltage Device 


5 SN54LS170 

SN74LS170 
54170 
74170 
54LS170 
74LS170 
ZN54170 
ZN74170 
ITT74LS170 
SN54LS170 
SN74LS170 
DM54170 
DM74170 
DM54LS170 
DM74LS170 
54170 
74170 
54LS170 
74LS170 
SN54170 
SN74170 
SN54LS170 
SN74LS170 

5 SN54LS670 

SN74LS670 
54LS670 
74LS670 
ITT74LS67Q 
SN54LS670 
SN74LS670 
DM54LS670 
DM74LS670 
54LS670 
74LS670 
54LS670 
74LS670 
SN54LS670 
SN74LS670 

4.5-15 MC145806A 


CD4036B 

CD4039B 

CM4036A 

CM4039A 


tAMD 
AMD 
t Fairchild 
Fairchild 
t Fairchild 
Fairchild 
t Ferranti 
Ferranti 
ITT 

t Motorola 
Motorola 
t National 
National 
t National 
National 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
t Tl 
Tl 
t Tl 
Tl 

tAMD 

AMD 

t Fairchild 
Fairchild 

in 

t Motorola 
Motorola 
t National 
National 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
t Tl 
Tl 

T Motorola 
Motorola 



40 nsF TTL OC 24 
"TS 24 


2 nsR ECL OE 




ECL OE 16 -5.2 

(Continued) 


SN5484A 

SN7484A 

t Tl 

Tl 

MC4004 

Motorola 

MC4005 

Motorola 

MC4304 

t Motorola 

MC4305 

t Motorola 

F10145 

Fairchild 


t Military Temperature Range (-55" to 1 25*C) 
OC— Open Collector . 

1010 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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40 nsF TTL TS 18 
45 nsF TTL OC 16 


TS 16 

50 nsF tTL OC i T 


SN54S289 

DM54S289 

N82S25 

S3101A 

74S89 

SN54S289 


TS 16 5 

SN54S189 t AMD 

DM54S189 f National (1292) 

DM8599 National 

54S189 t Signetics 

SN54S189 t Tl 

55 nsF TTL TS 18 5 

DM75S68 f National (1295) 

60 nsF TTL OC 16 5 

3101 AMD 

3101 Intel 

5560 fMMI 

DM7489 National (1287) 

S82S25 f Signetics 

TS 16 5 

5561 fMMI 

60 nsR TTL OC 16 5 

SN7489 AMD 

7489 Fairchild 

HM2502 Hitachi 

IM5501C Intersil 

IM5501M t Intersil 

M53289 Mitsubishi 

MC4064 Motorola 

SN7489 Tl 

7489 TRW 

70 nsF TTL OC 16 5 

AM27LS02C AMD 

TS 16 5 

AM27LS03C AMD 

DM7599 t National 

DM74LS189 National (1289) 

75 nsF TTL OC 16 5 

31013 t AMD 

M3101 t Intel 

80 nsF TTL OC 16 5 

L6560 MMI 


MCM14505BA t Motorola 


MCM14505BC Motorola 


SCM5555D SSS 


MM74C910 National (1358) 


MM54C910 f National (1358) 


MCM14552A t Motorola 


MCM14552C Motorola 





MCM10147 

GXB10147 


(Continued) 


t Military Temperature Range (-55“ to 125"C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


128x8 150 ns* CMOS - 24 5 

200 ns* CMOS TS 24 10 

(Continued) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


MWS5080 RCA 
CDP1823S RCA 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 


Access 

Organi- Time 

zatkxi (Max) 


No. Supply 

Type Output Pins Voltage 


Static (Cont’d) 


1 jisF NMOS TS 


128x9 500 nsF CMOS TS 22 


E 


6 


6 5 


C 16 5 


MCM68B10 

Motorola 

MCM6810A 

Motorola 

CDP1823SC 

RCA 

MCM68A10 

Motorola 

MCM681QA-1 

Motorola 

S6810 

AMI (1061) 

MN1101 

Panasonic 


MB7042 

Fujitsu 

MCM10152 

Motorola 

pPB10144 

NEC America 

MCM10144 

Motorola 

F10410C 

Fairchild 

10144 

Signetics 

SP10144 

Plessey 

F10411C 

Fairchild 

MBM10410 

Fujitsu 

HM2105 

Hitachi 

RC10144 

Raytheon 

AM27LS00AC 

AMD 

SN10144 

Tl 

RI10144 

Raytheon 

N82S117 

Signetics 

93421 AC 

Fairchild 

93421 AC 

Raytheon 

N82S116 

Signetics 

AM27LS01C 

AMD 

AM29720C 

AMD 

9341 OAC 

Fairchild 

93411 AC 

Fairchild 

93411 AC 

Raytheon 

AM27LSOOC 

AMD 

AM27LSOOAM 

tAMD 

AM29721C 

AMD 

93L420C 

Fairchild 

N82S17 

Signetics 

74S301 

Signetics 

93421 C 

Fairchild 

DM74S200 

National 

RC5340 

Raytheon 

93421 C 

Raytheon 

N82S16 

Signetics 

74S200 

Signetics 

74S201 

Signetics 


Access 

Organi- Time No. 

Line zation (Max) Type Output Pins 


Static (Cont’d) 


256x1 60 nsF TTL OC 16 


60 nsF TTL OC 16 5 

(Continued) 


t Military Temperature Flange (-55° to 125’C) 
OC— Open Collector 

1012 


65 nsF TTL OC 16 


TS 16 5 


TTL OC 16 5 


TS 16 5 


TTL OC 16 

"ttl oc ii" 


80 nsR TTL OC 16 

"ts ii" 

90 nsF TTL TS 16 

95 nsF TTL OC 16 

"TS ii" 

100 nsF CMOS TS 16 

TTL TS 16 

115 nsF TTL OC ii" 

"ts ii" 

130 nsF nL OC 16 

"TS ii~ 

150 ns* CMOS TS 16 

200 ns* CMOS TS 16 


(Cont’d.) 


9341 OC 

Fairchild 

IM5503AC 

Intersil 

IM5533AC 

Intersil 

DM74S206 

National (1297) 

AM27S00BC 

AMD 


AM27LS01M f AMD 200 ns* CMOS TS 16 4.5-1 

AU29720M + AMD 

9341 1C - Fairchild 315 

6530 MMI 50 

RC5330 Raytheon 300 ns* CMOS TS 16 5 

9341 1C Raytheon 380 nsR CMOS TS 16 3-15 

AM27LSOOM tAMD 400 nsR CMOS TS 16 3-15 

AM29721M t AMD 

93L420M | Fairchild 

6531 MMI 

AM27S01BC AMD 500 nsR CMOS - 16 3-7 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


93421 M 
IM5523AC 
93421 M 

9341 1M 
9341 1M 
SN54S301A 


9341 0M 

IM5503AM 

IM5533AM 

5530 
S82S17 
54S301 

IM5523AM 

5531 

DM54S200 

RM5340 

S82S16 

54S200 

54S201 


I AM27LS01LC 
| IM5503C 
IM5533C 

DM54S206 

AM27LS00LC 

IM5523C 


IM5523M 

93L421C 

AM27LSQ1LM 

AM27LS00LM 

SCM5520S 

93L421M 

L6530 

L6531 

L5530 

L5531 

CD40061A 


F4720AC 

CD40061 

CD4061A 

HD54C200 

HD74C200 

MM54C200 

MM74C200 


t Fairchild 
Intersil 
t Raytheon 

t Fairchild 
t Raytheon 
t Tl 


t Fairchild 
t Intersil 
t Intersil 
tMMI 
t Signetics 
f Signetics 

t Intersil 
tMMI 
t National 
t Raytheon 
t Signetics 
(Signetics 
t Signetics 

t Raytheon . 

AMD 

Intersil 

Intersil 

t National (1297) 

AMD 

Intersil 


t Harris 
Harris 

f National (1355) 
National (1355) 

Intersil 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Organh Trie No. 

zation (Max) Type Output Pins 


Static (Cont’d) 


1 usF PMOS TS 


1 usR PMOS TS 


1.4 psR CMOS - 16 


1.5 fisF PMOS TS 16 


2jxsR CMOS - 16 


CMOS TS 22 


22 


100 nsR CMOS TS 16 


150 nsF NMOS TS 16 


6 


175 nsF NMOS TS 16 


t Military Temperature Range (-55* to 125*C) 
OC— Open Collector 


Supply 

Voltage Device 


MM1101A2 

National 


MM4250 

t National 


MK4007 

Mostek 


MM1101A1 

National 


2501 

Signetics 


25L01 

Signetics 


1101A1 

AMD 


1101A1 

Intel 


MCM14537A 

t Motorola 


1101 A 

AMD 


1101AM 

t AMD 


1 101 A 

Intel 


MM1101A 

National 


MCM14537C 

Motorola 


MB7072H 

Fujitsu 


MB7017H 

Fujitsu 


MB7072N 

Fujitsu 


MB7071N 

Fujitsu 


SN54S207 

t Tl 


SN74S207 

Tl 


SN54S208 

t Tl 


SN74S208 

Tl 


93412C Fairchild 

93422C 

Fairchild 

(1132) 

93L412C 

Fairchild 


9341 2M 

t Fairchild 


93L422C 

Fairchld 

(1132) 

93422M 

fFarchld 

(1132) 

93L412M 

t Fairchild 


93L422M 

t Fairchld 

(1132) 

SN54LS207 

t Tl 


SN54LS208 

t Tl 


MWS5040A 

RCA 


MWS5040 

RCA 


HM6562A-2 

t Harris 

(1183) 

HM6562A-9 

Harris 

(1183) 

HM6561A-2 

t Harris 

(1182) 

HU6561A-9 

Harris 

(1182) 

HM6551A-2 

t Harris 

(1175) 

HM6551A-9 

Harris 

(1175) 

SY21H12-1 

Synertek 


SY21H11-1 

Synertek 


SY21H01-1 

Synertek 


uueuoA o 

t Harris 

(1183) 

HM6562C-9 

Harris 

(1183) 

HM6561C-2 

t Harris 

(1182) 

HM6561C-9 

Harris 

(1182) 

HM6551C-2 

t Haris 

(1175) 

HM6551C-9 

Harris 

(1175) 

SY21H12 

Synertek 


SY21H11 

Synertek 



Access 

Organi- Tine No. 

Line zation (Max) Type Output Pins 


Static (Cont’d) 


175 nsF NMOS TS 


180 nsR CMOS TS 22 


NMOS TS 16 5 


300 nsF CMOS TS 16 


350 nsF NMOS TS 16 


(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 


Device 

Source 


SY21H01 

Synertek 

IM6551AC 

Intersil 

IM6551AM 

t Intersil 

SY21H12-2 

Synertek 

SY21H11-2 

Synertek 

SY21H01-2 

Synertek 

CDP1822S 

RCA 

MM74C921 

National (1361) 

EB 

National (1361) 

911 2D 

AMD 

MB8112E 

Fujitsu 

2112A-2 

Intel 

MM2112A-2 

National 

MM2112A-2L 

National 

SY2112A-2 

Synertek 

91 1 1D 

AMD 

MB8111E 

Fujitsu 

2111A-2 

Intel 

MM2111A-2 

National 

MM2111A-2L 

National 

ftPD2111AL-2 

NEC Micro (1433) 

SY2111A-2 

Synertek 

9101 D 

AMD 

MB8101E 

Fujitsu 

2101A-2 

Intel 

MM2101A-2 

National 

MM2101A-2L 

National 

fiPO2101AL-2 

NEC Micro (1424) 

SY2101A-2 

Synertek 

MM54C921 

t National (1361) 

MM54C920 

t National (1361) 

HM65628-2 

t Harris (1183) 

HM6562B-9 

Harris (1183) 

HM6561B-2 

t Harris (1182) 

HM6561B-9 

Harris (1182) 

HM6501B-2 

t Harris (1174) 

HM6501B-9 

Harris (1174) 

HU6551B-2 

t Harris (1175) 

HM6551B-9 

Harris (1175) 

91L12C 

AMD 

9112C 

AMD 

9112CM 

tAMD 

EA2112 

EA 

91 LI 1C 

AMD 

v 91 1 1 C 

AMD 

9111CM 

tAMD 

EA2111 

EA 

91L01C 

AMD 

9101C 

AMD 

91 01 CM 

tAMD 

EA2101 

EA 

2112A 

Intel 

MM2112A 

National 

MM2112A-L 

National 

2112 

Signetics 

SY2112A 

Synertek 

21 1 1 A 

Intel 

MM2111 

National 


III 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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1C MASTER 


MEMORY-RAMs (Cont’d) 


Access 

Organi- Time 

ration (Max) Type 


No. 

Output Pins 


Sipply 

Voltage 


Device 


Source 


Line 


Access 

Tine 

(Max) Type 


No. 

Output Pins 


Supply 

Voltage 


Device 


Source 


Static (Cont’d) 


256x4 350 nsF NMOS TS 18 5 


22 5 


350 ns* CMOS TS 22 5 


400 nsF NMOS TS 16 5 


18 5 


22 5 


425 raF CMOS TS 16 


18 


22 


450 nsF CMOS TS 22 


(Confd.) 

MM2111A-L 

(JD2111AL 

2111 

SY2111A 

National 

NEC Micro (1433) 
Signetics 

Synertek 

3538F 

Fairchild 

21 01 A 

Intel 

MM2101A 

National 

MM2101A-L 

National 

uPD2101AL 

NEC Micro (1424) 

2101 

Signetics 

SY2101A 

Synertek 


CDP1822SC RCA 


91L12B 

9112B 

9112BM 

EA2112M 

2612 


AMD 

AMD 

tAMD 

tEA 

Signetics 


91L11B 
91 1 1B 
911 IBM 
EA2111M 
2611 


AMD 

AMD 

tAMD 

tEA 

Signetics 


91L01B 

9101B 

9101BM 

EA2101M 

2601 


AMD 

AMD 

tAMD 

tEA 

Signetics 


HM6562-9 Harris (1183) 


HM6561-9 Harris (1182) 


HM6501-9 

HM6551-9 


Harris (1174) 
Harris (1175) 


22 

5 

S5101L-1 

AMI 



S5101L-2 

AMI 



S5101-1 

AMI (1041) 



S5101-2 

AMI (1041) 



5101-1 

Intel 



51 OIL-1 

Intel 



fiP05101L-1 

NEC Micro (1443) 

16 

5 

MB8112N 

Fujitsu 



2112A-4 

Intel 



MM2112A-4 

National 



MM2112A-4L 

National 



21124 

Signetics 



SY2112A-4 

Synertek 



TMS4043-2 

Tl 

18 

5 

MB8111N 

Fujitsu 



2111A4 

Intel 



MM2111-4 

National 



MM2111A-4 

National 



pPD2111AL4 

NEC Micro (1433) 



21114 

Signetics 



SY2111A4 

Synertek 



TMS2111-1 

Tl 



TMS4042-2 

Tl 

22 

5 

3538-1 

Fairchild 



MB8101N 

Fujitsu 



2101A4 

Intel 



MM2101A4 

National 



MM2101A-4L 

National 



pPD2101AL4 

NEC Micro (1424) 



21014 

Signetics 



SY2101A-4 

Synertek 

(Continued) 




Static (Cont’d) 


256x4 450 nsF NMOS TS 22 


40 


60 


475 nsF CMOS TS 16 
18 
22 


500 nsF NMOS TS 16 


18 


22 


24 


530 rtsF CMOS TS 22 


550 nsF CMOS TS 22 


650 nsF CMOS TS 22 


NMOS TS 16 


18 


22 


(Confd.) 

TMS2101-1 T1 

TMS4039-2 Tl 


HM6562-2 t Harris (1183) 


HM6561-2 t Harris (1182) 


HM6501-2 

HM6551-2 


t Harris (1174) 
t Harris (1175) 


2112-1 

91112A 

9112A 

9112AM 

2606-1 

SY2112-1 


AMD 

AMD 

AMD 

tAMD 

Signetics 

Synertek 


2111-1 

AMD 

91L11A 

AMD 

91 1 1 A 

AMD 

9111AM 

tAMD 

MM2111-1 

National 

SY2111-1 

Synertek 


2101-1 

AMD 

91L01A 

AMD 

91 01 A 

AMD 

9101AM 

tAMD 

MM2101-1 

National 

MM5269-1 

National (1317) 

SY2101-1 

Synertek 


RA3-4256 


tM6551C 

IM6551M 


Intersil 
t Intersil 


TC5007-1 

TC5017-1 


Toshiba 

Toshiba 


S5101 

AMI (1041) 

S5101-3 

AMI (1041) 

S5101L 

AMI 

S5101L-3 

AMI 

5101 

Intel 

5101L 

Intel 

5101-3 

Intel 

51 OIL-3 

Intel 

fiPD5101L 

NEC Micro (1443) 

SY5101 

Synertek 


2112-2 

AMD 

MM2112A-6 

National 

MM2112A-6L 

National 

2112-6 

Signetics 

SY2112-2 

Synertek 

TMS2112-2 

Tl 

TMS4043-1 

Tl 

TMM312-1 

Toshiba 


2111-2 

AMD 

MM2111A-6 

National 

MM2111A-6L 

National 

2111-6 

Signetics 

SY2111-2 

Synertek 

TMS2111-2 

Tl 

TMS4042-1 

Tl 

TMM311-1 

Toshiba 


2101-2 

RA3-4265B 

3538-2 

RA3-42568 

MM2101A-6 


AMD 

EMM/Semi 

Fairchikl 

Gl 

National 


(Continued) 


70 


80 


90 


100 


110 


120 


t Military Temperature Range (-55* to 125“C) 
OC— Open Collector 
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rts*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 

1C MASTER 1978 





















MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Access 

Orgari- Time 

zation (Max) Type 


Static (Cont’d) 


No. Supply 

Output Pins Voltage Device 


(Cont'd.) 

MM2101A-6L 

2101-6 

SY2101-2 

TMS2101-2 

TMS4039-1 


S5101-8 

5101-8 

M5101-4 

M5101L-4 

pPD5101-E 

TC5007-2 

TC5017-2 


Access 

Organi- Time No. 

Line zation (Max) Type Output Pins 


Static (Cont’d) 


EMM/Semi 
Gl - 

Signetics 

AMI (1041) 10 

Intel 

Intel 

Intel 

NEC Micro (1438) 

Toshiba 

Toshiba 


AMD 

EMM/Semi 

Signetics 

Synertek 

Tl 

Tl 


EMM/Semi 

(1074) 

Fairchild 


EMM/Semi 

(1074) 

Fairchild 


EMM/Semi 

(1076) 40 

Fairchild 


256x9 

60 nsF 

TTL 

TS 

22 

5 

N82S210 

Signetics 


512x1 

200 nsF 

CMOS 


16 

10 

S2222 

2222 

SCM5522 

AMI 

Nortec 

SSS 



400 nsF 

CMOS 

— 

16 

10 

S2222A 

2222A 

AMI 

Nortec 


1024x1 

20 nsF 

ECL 

OE 

16 

-5.2 

F10415AC 

Fairchid 

(1128) 


29 nsF 

ECL 

OE 

16 

-5.2 

MCM10145 

MCM10416 

Motorola 

Motorola 



30 nsF 

TTL 

OC 

16 

■ 

93415AC 

N82S110 

N93415A 

Fairchid 

Signetics 

Signetics 

(1137) 




TS 

16 

■ 

93425AC 

N82S111 

N93425A 

Fairchild 

Signetics 

Signetics 



30 ns* 

TTL 

OC 

16 

5 

DM9341 5A 

National 





TS 

16 

5 

DM93425A 

National 



35 nsF 

ECL 

OE 

16 -5.2 

(Continued) 

MBM10415A 

Fujitsu 



Supply 

Voltage Device 


F100415C 

Fairchid 

(1128) 

F10415C 

Fairchid 

(1128) 

RM5500 

t Raytheon 


RC5500 

Raytheon 


N82S10 

Signetics 


MBM2115Y 

Fujitsu 


2115A 

Intel 


2115AL 

Intel 


2115A 

Signetics 


2115AL 

Signetics 


MBM2125Y 

Fujitsu 


2125A 

Intel 


2125AL 

Intel 


2125A 

Signetics 


2125AL 

Signetics 


S4015 

mm 

(1032) 

9341 5A 

AMD 


93415C 

Fairchild 

(1137) 

93415M 

t Fairchild 

(1137) 

IM55S08AC 

Intersil 


fiPB2205 

NEC Micro (1418) 

9341 5AC 

Raytheon 


N93415A 

Signetics 


93425C 

Fairchild 

(1137) 

93425M 

t Fairchid 

(1137) 

MBM93415A 

Fujitsu 


IM55S18AC 

Intersil 


93425AC 

Raytheon 


N82S11 

Signetics 


N93425 

Signetics 


uPB2205 

NEC Micro (1418) 

SN74S314A 

Tl 


SN74S214A 

Tl 


M2115A 

t Intel 


M2125A 

t Intel 


MBM10415 

Fujitsu 


IM7001-12 

Intersil 


MCM7001 

Motorola 


7001 

Nortec 


MW7001 

RCA 


93L415C 

Fairchid 

(1137) 

93L425C 

Fairchid 

(1137) 

S82S10 

t Signetics 


S82S11 

t Signetics 


S4015-2 

AMI 

(1032) 

MBM2115H 

Fujitsu 


2115-2 

Intel 


21 15A-2 

Intel 


2115AL-2 

Intel 


S4025-2 

AMI 

(1032) 

MBM2125H 

Fujitsu 


2125-2 

Intel 


2125A-2 

Intel 


2125AL-2 

Intel 


1802 

EMM/Semi 

93415C 

AMD 


93L415M 

t Fairchid 

(1137) 

MBM93415 

Fujitsu 



III 


t Military Temperature Range 
OC— Open Collector 


-55” to 125”C) 


ns*— Nanoseconds ' 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. 

zation (Max) Type Output Pins 


Static (Cont’d) 


1024x1 70 nsF TTL OC 16 


> 

a 

o 

s 

in 

2 


75-nsF NMOS OC 16 

"ts iF 


TTL OC 16 
TS 16 


75n$R HL OC 16 

"ts il" 


75 ns* TTL OC 16 


Supply 

Voltage Device 


Access 

Organi- Time 

Line zation (Max) Type 


Static (Cont’d) 


No. 

Output Pins 



80 ns* 

CMOS 

TS 

16 

5 

90 nsF 

NMOS 

TS 

18 

-3.5,5,15 

90 ns* 

CMOS 

TS 

16 

10 

95 nsF 

NMOS 

OC 

16 

5 



TS 

16 

1 


TTL 

OC 

16 

5 



TS 

16 

5 

95 nsR 

CMOS 

TS 

16 

10 




16 

10 

100 nsR 

CMOS 

TS 

16 

4-11 




18 

4-11 


NMOS 

OC 

16 

5 

120 nsF 

NMOS 

OC 

16 

5 



TS 

16 

5 

140 nsF 

TTL 

OC 

16 

5 



TS 

16 

5 

150 nsF 

NMOS 

TS 

16 

5 

150 nsR 

CMOS 

TS 

16 

10 




18 

10 




(Continued) 


(Cont’d.) 

HM2510 

Hitachi 

IM55S08C 

Intersil 

DM93415 

National 

93415C 

Raytheon 

S82S10 

t Signetics 

SN74S314 

Tl 

93L425M 

t Fairchild (1137) 

IM55S18C 

Intersil 

DM93425 

National 

93425C 

Raytheon 

S82S11 

(Signetics 

SN74S214 

Tl 

IM7001-15 

Intersil 

M2115AL 

t Intel 

M2125AL 

t Intel 

9341 5M 

(AMD 

IM55S08M 

t Intersil 

IM55S18M 

(Intersil 

9341 5M 

(Raytheon 

93425M 

(Raytheon 

SN54LS315 

(Tl 

SN74LS315 

Tl 

SN54LS215 

(Tl 

SN74LS215 

Tl 

IM7001-16 Intersil 

MWS5001A 

RCA 

1801 

EMM/Semi 


1024x1 (Cont’d.) 

150 ns* CMOS TS 

160 nsR CMOS TS 


175 nsF NMOS TS 16 

200 nsF CMOS TS 16 

NMOS TS iT 

200 ns* CMOS TS 16 

250 nsF CMOS TS ii" 



S4025 

MBM2125E 

2125 

2125L 


SN74LS314 


SN74LS214 


IM6508A-1 


IM6518A-1 


HM6508A-2 

HM6503A-9 


HM6518A-2 

HM6518A-9 


AMI (1032) 

Fujitsu 

Signetics 

Signetics 


t Harris (1180) 
Harris (1180) 


t Harris (1181) 
Harris (1181) 


MBM2125N 

Fujitsu 

SN54LS314 

(Tl 

SN54LS214 

(Tl 

3542 

Fairchild 

SY21H02-1 

Synertek 

SYMC21 H02-1 

( Synertek 

IM6508A 

Intersil 

IM6518A 

Intersil 


NMOS TS 16 


275 nsF CMOS TS 16 

18 

NMOS TS 16 

300 nsF CMOS TS 16 



MWS5001 RCA 

HM6508C-2 f Harris (1180) 

HM6508C-9 Harris (1180) 

HM6518C-2 t Harris (1181) 60 

HM6518C-9 Harris (1181) 

SY21H02 Synertek 

S6508A AMI (1046) 


SYMC21 H02-2 t Synertek 
CDP1821S RCA 


IM6508C 

IM6508M 

(iPD6 508-1 

MM74C929 


9102D 

2102H 

2102HM 

2102LH 

2102LHM 

21L02H 

2102A-2 

2102AL-2 

MM2102A-2 

MM2102A-2L 

pPD21Q2AL-2 

2102A-2 

21F02-2 

2101AL-2 

TMM313-1 

MM54C929 

MM54C930 

SY4102-6 


Intersil 
t Intersil 

NEC Micro (1488) 70 

National (1383) 


National (1363) 

AMD 
Fairchild 
t Fairchild 
Fairchild 
t Fairchild 

Fairchild 80 

Intel 

Intel 

National (1300) 
National (1300) 

NEC Micro (1429) 

Signetics 

Signetics 

Signetics 

Toshiba 

f National (1363) 90 

t National (1363) 

Synertek 

AMI (1046) 

Intersil 

NEC Micro (1488) 


18 5 

IM6518-1 Intersil 

NMOS TS 16 5 

91L02C AMD 

91L02CM (AMD 

9102C AMD 

9102CM (AMD 

305 nsF CMOS TS 16 5 

HM65088-2 (Harris (1180) 

HM6508B-9 Harris (1180) 

18 5 

HM6518B-2 (Harris (1181) 

HM6518B-9 Harris (1181) 

350 nsF NMOS TS 16 5 

2102F Fairchild 

2102FM (Fairchild 

2102LF Fairchild 

21L02F Fairchild 

21 02 A Intel 

2102AL Intel 


MM2102A 
MM2102AL 
uPD2102AL 
2 102 A 


National (1300) 
National (1300) 
NEC Micro (1429) 

Signetics 


t Military Temperature Range (-55* to 125“C) 
OC— Open Collector 

1016 


(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted 


nsFT- Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Orgarx- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Line 

Organi- 

zation 

Access 

Tine 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltege 

Device 

Source 

Line 

Static (Cont’d) 



Static (Cont’d) 



1024x1 

350 nsF 

NMOS 

TS 

16 

5 

(Cont’d.) 

2102AL 

21F02 

21L02 

SY2102A 

SYMC2102A 

TMM313 

Slgnetics 

Signetics 

Signetics 

Synertek 

tSynertek 

Toshiba 


1024x1 

650 nsF 

NMOS 

TS 

16 

5 

(Cont’d.) 

2102L2M 

21L022 

2102A-6 

M2102A-6 

MM2102A-6 

MM2102AL6 

M330B 

21L02-6 

t Fairchild 

Fairchild 

Intel 
t Intel 

National (1300) 
National (1300) 

SGS 

Signetics 

70 

' 

300 ns* 

CMOS 

TS 

16 

5 

CDP1821SC 

RCA 









350 nsR 

CMOS 

TS 

16 

4-11 

S6508A 

AMI (1046) 








2102-6 

2102A-6 

TMS2102-2 

TMS4034 

Signetics 

Signetics 

Tl 

Tl 



400 nsF 

NMOS 

TS 

16 

5 

91L02B 

9102B 

91L02BM 

9102BM 

21L02-3 

SY21L02B 

AMD 

AMD 

tAMD 

tAMD 

Signetics 

Synertek 

10 
















800 nsF 

CMOS 

TS 

16 

5 

SIL1902A 

SIL1902AF 

TC5016-2 

Mitel 
t Mitel 

Toshiba 








SYMC21L02B 

tSynertek 



1 jzsF 

NMOS 

TS 

16 

5 

2102 

AMD 



425 nsF 

CMOS 

TS 

16 

5 

HM6508-9 

Harris (1180) 








MK4102 

MK4102-12 

MM2102-MD 

Mostek 

Mostek 
t National 

80 





18 

5 

HM6518-9 

Harris (1181) 










450 nsF 

NMOS 

TS 

16 


21021 

21 021 M 

2102L1 

2102L1M 

21L021 

MB8102 

Fairchild 
t Fairchild 

Fairchild 
t Fairchild 

Fairchild 

Fujitsu 

Intel 

20 






■ 

21L02-1 

2102-1 

SY2102 

SY21L02 

TMS2102 

TMS4035 

Signetics 

Sigietics 

Synertek 

Synertek 

Tl 

Tl 








2102A-4 


1024x4 

80 nsF 

NMOS 

TS 

18 

5 

9135J 

AMD 








M2102A-4 

2102AL-4 

M58751 

t Intel 

Intel 

Mitsubishi 



100 nsF 

NMOS 

TS 

18 

5 

9135H 

AMD 

90 









120 nsF 

NMOS 

TS 

18 

5 

9135G 

AMD 








MK4102-1 

MK4102-11 

Mostek 

Mostek 

30 



VMOS 

TS 

18 

5 


AMI 

AMI (1035) 








MM2102A-4 

MM2102AL-4 

HPD2102AW 

2102-4 

2102A-4 

National (1300) 
National (1300) 
NEC Micro (1429) 

Signetics 

Signetics 



150 nsF 

CMOS 

TS 

18 

5 

MD4114 

Mitel 











NMOS 

TS 

18 

5 

9135F 

MB8114 

TMS4045-15 

AMD 

Fujitsu 

Tl 








2102AL-4 

Signetics 

Signetics 

Tl 

Tl 






20 

5 

TMS4047-15 

Tl 








21F02-4 

TMS2102-1 

TMS4033 






22 

±5,12 

4104B 

EMM/Semi 

(1070) 










200 nsF 

NMOS 

TS 

18 


2114-2 

2114L-2 

2114-2 

Fairchild 

Fairchild 

Intel 

100 


460 nsF 

CMOS 

TS 

16 

5 

S6508 

IM6508 

AMI (1046) 

Intersil 

40 


5 





18 

5 

IM6518 

Intersil 








2114L-2 

IM7114L-2 

MK4414-3 

Intel 

Intersil 

Mostek 



465 nsF 

CMOS 

TS 

16 

5 

HM6508-2 

t Harris (1180) 













18 

5 

HM6518-2 

t Harris (1181) 








MCM21 14-20 

Motorola 



500 nsF 

NMOS 

TS 

16 

■ 


Hi qTjU: . v^H 








MCM21L14-20 

MM2114L-2 

jiP02114-2 

2614-20 

TMS4045-20 

Motorola 

National (1303) 
NEC Micro (1489) 

Signetics 

Tl. 

110 






■ 

MM2102-1 

M330C 

SY21L02-1 

50 





20 

5 

2142-2 

2142L-2 

TMS4047-20 

Intel 

Intel 

Tl 

1 







SYMC21L02-1 

t Synertek 






22 

5 

9130EC 

AMD 

1 


550 nsF 

CMOS 

TS 

16 

5 

TC5016-1 

Toshiba 








S9130EC 

AMI 

I 


650 nsF 

CMOS 

TS 

16 

5 

HM6508D 

SY5102-3 

Harris (1180) 
Synertek 







±5,12 

4104 

M4104AS 

EMM/Semi 

(1070) 

EMM/Semi 

(1070) 

I 





18 

5 

HM6518D 

Harris (1181) 











NMOS 

TS 

16 5 

(Continued) 

2102-2 

91L02 

21022 

21022M 

2102L2 

AMD 

AMD 

Fairchild 
t Fairchild 

Fairchild 

60 


250 nsF 

NMOS 

TS 

18 5 

(Continued) 

IM7114-11 

MK4114-4 

MCM21 14-25 

MCM21L14-25 

SY5255 

TMS4045-25 

Intersil 

Mostek 

Motorola 

Motorola 

Synertek 

Tl 

120 


t Military Temperature Range (-55” to 1 25°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 


OC— Open Collector TS— Three-State OE— Open Emitter 

1017 


IC MASTER 1978 




































Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 


Organ- Tim No. 

2 afion (Max) Type Output Pins 


Supply 


Device 


Source 


Line 



Access 







Organ- 

T«m 



No. 

Supply 



zaton 

(Max) 

Type 

Output 

Pins 

Voltage 

Device 

Source 

Line 

Static (Cont’d) 



1024x4 

(Cont’d.) 
550 nsF 

CMOS 

TS 

20 

5 

TC5047-1 

Toshiba 



600 nsF 

NMOS 

TS 

22 

5 

4804U 

EMM/Semi 

(1074) 



800 nsF 

CMOS 

TS 

20 

5 

TC5047 

Toshiba 


1024x8 

300 nsF 

NMOS 

TS 

22 

5 

8108A 

EMM/Semi 

(1080) 






24 

5 

8308A 

EMM/Semi 

(1000) 


2048x1 

60 nsF 

NMOS 

- 

22 

-3,7,15 

IM7003 

Intersil 


4096x1 

30ns* 

ECL 

- 

18 

-5.2 

F10470C 

FaireMd (1125) 

70 


50 nsF 

m 

OC 

18 

5 

93470C 

FaireMd (1146) 





TS 

18 

5 

93471C 

FairtMd (1146) 



55 nsF 

NMOS 

TS 

18 

5 

2147-3 

Intel 



60nsF 

TTL 

OC 

18 

5 

93470M 

FaireMd (1146) 





TS 

18 

5 

93471 M 

tFakcMd (1146) 



70 nsF 

NMOS 

TS 

18 

5 

2147 

Intel 








2147L 

Intel 








fiPB2401 

NEC Micro (I486) 



80 nsF 

NMOS 

TS 

18 

5 

9145J 

AMD 



100 nsF 

NMOS 

TS 

18 

5 

9145H 

AMD 

80 







Z6104-1 

Zilog 






22 

±5,12 

pPD410-2 

NEC Micro (1420) 



120 nsF 

NMOS 

TS 

18 

5 

9145G 

AMD 




VMOS 

TS 

18 

5 

S4017 

AMI (1038) 



125 nsF 

NMOS 

TS 

18 

-5,12 

4402B 

EMM/Semi 



150 nsF 

NMOS 

TS 

18 

5 

9145S 

AMD 








2141 

Intel 








2613-5 

Signetics 








TMS4044-15 

Tl 








Z6104-2 

Zilog 

90 





22 

5 

TMS4046-15 

Tl 







-5,12 

4402A 

EMM/Semi 







±5,12 

42006 

EMM/Semi 

(1072) 








(1P0410-1 

NEC Micro (1420) 



200 nsF 

NMOS 

TS 

18 

5 

2141-2 

Intel 








IM7141-2 

Intersil 








im7141L-2 

Intersil 








MK4104-3 

Mostek 








MCM2141 -20 

Motorola 








MM5257-2 

National (1319) 

100 







jiPD4104 

NEC Micro (1490) 








2613-20 

Signetics 








TMS4044-20 

-n 








Z6104-3 

Zilog 






20 

5 

MCM21 43-20 
TMS4046-20 

Motorola 

n 






22 

5 

91L0EC 

AMD 








9140EC 

AMD 








S9140EC 

AMI 







-5,12 

RA3-4402 

Gl 

110 







4402A 

Nitron 







±5,12 

42O0A 

EMM/Semi (1072) 







M4200AS 

EMM/Semi (1072) 








RA3-4200 

G 








jiPD410 

NEC Micro (1420) 








4200A 

Nitron 



250 nsF NMOS 

TS 

18 5 

MK4104-4 

Mostek 


(Continued) 





! MCM2141-25 

Motorola 



Static (Cont’d) 


1024x4 250 nsF NMOS TS 18 


(COftt’d.) 

TMM314-1 


Toshiba 


TMS4047-25 Ti 


91L30DC 


AMD 


±5.12 


M4104UM 


t EMM/Semi 

(1070) 


300nsF NMOS TS 18 


2114-3 

FaireMd 

2114C-3 

FaireMd 

2114-3 

Intel 

2114L-3 

Intel 

IM7114L-3 

Intersil 

MK4114-5 

Mostek 

MCM21 14-30 

Motorola 

MCM21L14-30 

Motorola 

MM2114L-3 

National (1303) 

fiPD2114-1 

NEC Micro (1489) 

2614-30 

Signetics 

SY2114-3 

Synertek 


20 


TMS4045-30 

2142-3 

2142L-3 

TMS4047-30 


Tl 

Intel 

Intel 

Tl 


22 


91L30CC 

91L30CM 

9130CC 

9130CM 

S9130CC 

S9130CM 


AMD 
tAMD 
AMD 
tAMD 
AMI 
t AMI 


300 ns* CMOS TS 18 


HUK514-5 
H 1165 14-2 


Harris (1178) 
t Harris (1178) 


350 nsF NMOS TS 18 


MK41 1 4-6 


Mostek 


400 nsF NMOS TS 18 
22 


4804B 


EMM/Semi 

(1074) 


91L30BC 

91L30BM 

9130BC 

9130BM 

S9130BC 

S9130BM 


tAMD 
AMD 
tAMD 
AMI 
t AMI 


450 reF NMOS TS 18 


2114 

L2114 

4804A 

2114 

2114L 

2114 

2114L 

MCM21 14-45 

MCM21L14-45 

MII2114L 

fiP02114 

R2114 

2614-45 

SY2114 

TMS404545 

TMM314 


EMM/Semi (1 
EMM/Semi (1078) 
EMM/Semi (1074) 

Fairchild 

Fairchild 

Intel 

Intel 

Motorola 
Motorola 
National (1303) 
NEC Hcn> (1488) 

Rockwell 

Signetics 

Synertek 

Tl 

Toshiba 


40 


20 


2142 

2142L 

TMS4047-45 


Intel 

Intel 

Tl 


500 nsF NMOS TS 22 


91L30AC 

AMD 

91130AM 

tAMD 

9130AC 

AMD 

9130AM 

TAN® 

S91L30AC 

AMI 

S91L30AM 

+AMI 


(Continued) 


t Military Temperature Range (-55* to 125*C) 
OC— Open Collector 

1018 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Boid face indcates addtionai data is provided on the page noted. 


reR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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600 nsF NMOS TS 18 


650 nsF NMOS TS 18 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-ROMs 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage 

Device 

Source 

Dynamic 


512x10 

450 nsF 

PMOS 

TS 

28 

-12.5 

S8771 

AMI 

1024x5 

450 nsF 

PMOS 

TS 

28 

-12.5 

S8771 

AMI 

1024x8 

500 nsF 

PMOS 

TS 

24 

-12,5 

MCS2023 

MOS 

1024x12 

3.6 jisF 

PMOS 

TS 

28 

-12,-24 

EA3800 

ea 

2048x4 

1 .3 fisF 

PMOS 

TS 

28 

-12,5 

S8865 

AMI 


1 .6 jisF 

PMOS 

- 

24 

-12,5 

R05-8192 

Gl 

2048x8 

450 nsF 

PMOS 

- 

28 

-12,5 

MCS2026 

MOS 


1.8 fisF 

PMOS 

TS 

24 

-12,5 

S9996 

AMI 

4096x4 

1.8 jisF 

PMOS 

TS 

28 

-12,5 

S8996 

AMI 

4096x8 

800nsF 

PMOS 

TS 

28 

-12,5 

MCS2029 

MOS 


Access 

Organi- Time 


Static (Cont’d) 


256x4 (Cont’d.) 

650 nsR PMOS - 16 


950 nsR PMOS - 16 

24 

1 fisR PMOS TS 16 

1.8 /isR CMOS - 16 


Static 


SN5488A t T) 
SN7488A Tl 


MMI (1252) 

National 


MCM4002L t Motorola 
MCM4002P Motorola 




(1252) 

5231-1 t MMI (1252) 20 


DM5488 t National 


DM7598 National 


R06- 1024-8 

t Gl 

RO7-1024-8 

Gl 

MM3501 

National 


93467C 

Fairchild 


6201-1 

MMI 

(1252) 

DM74S187 

National 


N82S226 

SrQHQtiCS 


DM85S97 

National 


N82S229 

Signetics 


93457M 

t Fairchild 


5200-1 

fMMI 

(1252) 

DM54S187 

t National 


93467M 

t Fairchild 


5201-1 

|MMI 

(1252) 

DM75S97 

t National 


DM54187 

f National 


DM74187 

National 


SN54187 

t Tl 


SN74187 

Tl 



S82S226 t Srgnetics 


S82S229 t Signetics 


130 nsR TTL TS 16 5 

DM76L97 t 


(Continued) 

DM86L97 



t Military Temperature Range (-55* to 125*C) 
OC— Open Collector 

1020 


Supply 

Voltage Device 


MM4210 f National 
MM5210 National 


R06-1 024-4 fGI 

RO7-1024-4 Gl 

MCM14524A t Motorola 
MCM14524C Motorola 


256x5 75 nsR 

TTL 

OC 

16 

80 nsR 

TTL 

OC 

16 


1 fisF PMOS TS 


1.5 usR PMOS TS 


256x10 600 nsF PMOS - 24 

28 


256x12 1 .4 fisF PMOS - 28 


320x7 700 nsR PMOS - 28 

1 ft sF PMOS - 24 


384x8 900 nsR PMOS TS 24 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


[2d 


DM87S201 

DM74S271 


DM74S371 

DM87S202 


N82S214 Signetics 


SN74S271 Tl 


SN74S371 Tl 


DM54S271 t National 
DM77S201 f National 


DM54S371 t National 
DM77S202 t National 




(1252) 80 

(1252) 


S82S214 f Signetics 


SN54S271 f Tl 


SN54S371 f Tl 


DM54L187A 

DM74L187A 

tl 

1 

fiPD464 1 

MM4230 

1 

MM5230 

1 

MM4213 

tl 

MM5213 

1 




NEC Micro (1474) 


1302 

Intel 

RO5-1302 

Gl 

RQfi-2048-8 

t Q| 

RO7-2048-8 

Gl 

MK2400 

Mostek 

MK2400 

Mostek. 

MM4229 

t National 

MM5229 

National 

MK2000 

Mostek 

MK2300 

Mostek 

MM4241 

t National 

MM5251 

National 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-ROMs (Cont’d) 


Access 

Organi- time No. 

raSon (Max) Type Ouiput Pins 


Static (Cont’d) 


Supply 

voitage Device 


Access 

Organi- Time 

Line zation (Max) Type 


Static (Cont’d) 


93431 C Fairchild 

N82S230 Signetics 


9344 1C Fairchild 

N82S231 Signetics 


DM74S270 National (1279) 


DM74S370 National (1279) 


No. 

Output Pins 


(Cont'd.) 

DM8795 

National 

5241-1 

fMMI (1252) 

DM8596 

National 

DM8796 

National 


TS 16 


6 


1 fiSH PMOS TS 


1.5 jasR PMOS 


(1252) 

(1252) 10 


DM54S270 f National (1279) 

S82S230 t Signetics 

SN74S270 Tl 


DM54S370 t National (1279) 

S82S231 t Signetics 

SN74S370 Tl 


5205-1 f MMI (1252) 


5206-1 fMMI (1252) 


SN54S270 t Tl 


SN54S370 fTI 


MM4230 

MM5230 

t 

MM4213 

MM5213 

t 

MM4231 

MM5231 

t 

MM4243 

MM5243 


R06-2048-4 |GI 

R07-2048-4 Gl 


R03-2560 

RO3-2560 




EMM/Semi 

Gl 


93432C Fairchild 


93442C Fairchild 


N82S240 Signetics 


N82S215 Signetics 

N82S241 Signetics 


DM87S95 National (1281) 


DM87S96 National (1281) 


93432M f Fairchild 


93442M f Fairchild 


3304AL-6 Intel 


DM77S95 t National (1281) 


DM77S96 t National (1281) 


MMI (1252) 


PMOS TS 24 


1 nsR PMOS TS 


1.25 (asF PMOS TS 

512x9 700nsF PMOS TS 24 

40 512x10 500 nsF NMOS TS 24 

725 nsF PMOS - 24 

1024x4 60 nsF TTL OC 18 


70 nsF TTL - 16 


75 nsF TTL OC 18 


700 nsF PMOS TS 24 


CDP1831 

tRCA 

CDP1832 

tRCA 

HCMP1831 

t Hughes 

HCMP1832 

t Hughes 

RO3-4096 

EMM/Semi 

RO3-4096 

Gl 


MM4233 

t 

MM5233 



R03-5120 

RO3-5120 


National 


Signetics 


EMM/Semi 

Gl 


EA 


fMMI (1252) 

fMMI (1252) 


fMMI (1252) 

fMMI (1252) 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


1 fiSF PMOS TS 24 -12,5 


1 M sR PMOS TS 24 -12,5 

(Continued) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-ROMs (Cont’d) 



l 


Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 

Device Source Line 

Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 

Device Source Line 

Static (Cont’d) 


10 

20 

30 

40 

50 

Static (Cont’d) 

— 

60 

70 

80 

90 

100 

1024x4 1 jisR PMOS TS 24 -12,5 

(Cont'd.) 

MM5232 National 

1024x8 350 nsF NMOS TS 24 (Cont'd.) 

-3,5,12 

MCM6560 Motorola 

NC6560 Nitron 

1024x8 45 nsF TTL OC 24 5 

93454C Fairchild 

TS 24 5 

93464C Fairchild 

350 ns* CMOS TS 24 10 

CDP1833 tRCA 

CDP1834 fRCA 

HCMP1833 t Hughes 
HCMP1834 | Hughes 

55 nsF TTL OC 22 5 

6286-2 MMI (1252) 

24 5 

6280-2 MMI (1252) 

TS 20 5 

6289-2 MMI (1252) 

400 nsF NMOS TS 24 5 

ER2308AC EA 

EA4700C EA 

EA8308AC EA 

22 5 

6287-2 MMI (1252) 

24 5 

6281-2 MMI (1252) 

5,12 

9208BC AMD 

9208BM t AMD 

60 nsF TTL OC 24 5 

93454M t Fairchild 

TS 24 5 

93464M t Fairchild 

450 nsF NMOS TS 24 5 

MM5242 National 

2608-1 Signetics 

2607 Signetics 

70 nsF TTL OC 24 5 

OM85S29 National (1283) 

N82S280 Signetics 

5,12 

MK30000 Mostek 

TS 24 5 

DM85S28 National (1283) 

N82S281 Signetics 

±5,12 

8308 AMD 

3508 Fairchild 

MB8308N Fujitsu 

pPD23Q8 NEC Micro (1478) 

TMS4700 Tl 

75 nsF TTL OC 22 5 

5286-2 fMMI (1252) 

24 5 

5282-2 fMMI (1252) 

TS 20 5 

5289-2 fMMI (1252) 

22 5 

5287-2 fMMI (1252) 

500 nsF NMOS TS 24 5 

MCM6830A Motorola 

24 5 

5281-2 fMMI (1252) 

550 nsF NMOS TS 24 5 

EA2308AL EA 

EA4700 EA 

EA8308AL EA 

2608 Signetics 

90 nsF TTL OC 24 5 

DM75S29 f National (1283) 

TS 24 5 

DM75S28 t National (1283) 

100 nsF TTL OC 22 5 

6286-1 MMI (1252) 

575 nsF NMOS TS 24 5 

MM4242 National 

24 5 

6280-1 MMI (1252) 

6282-1 MMI (1252) 

6284-1 MMI 

S82S280 t Signetics 

600 nsF NMOS TS 24 5,12 

9208M t AMD 1 

850 nsF NMOS TS 24 ±5,12 

M58730 Mitsubishi 


CDP1833C fRCA 

CDP1834C tRCA 

HCMP1833C t Hughes 

HCMP1834C t Hughes 

TS 20 5 

6289-1 MMI (1252) 

22 5 

6287-1 MMI (1252) 

24 5 

6281-1 MMI (1252) 

6283-1 MMI (1252) 

6285-1 MMI 

S82S281 | Signetics 

1024x9 lOOnsF TTL OC 24 5 

6260-1 MMI 

TS 24 5 

6261-1 MMI 

150 nsF 

OC 24 5 

5260-1 t MMI 

175 nsF TTL OC 22 5 

5286-1 fMMI (1252) 

TS 24 5 

5261-1 tMM! 

24 5 

im 

1024x10 lOOnsF TTL OC 24 5 

6255-1 MMI 

TS 24 5 

6256-1 MMI 

150 nsF 

OC 24 5 

5255-1 t MMI 

TS 20 5 

5289-1 fMMI (1252) 

22 5 

5287-1 fMMI (1252) 

TS 24 5 

5286-1 tMMI (1252) 

24 5 

AM27S81C AMD 

5281*1 |MMI (1252) 

5283-1 fMMI (1252) 

5285-1 t MM! 

1024x12 200 ns* CMOS TS 18 10 

IM6312 Intersil 

250 nsR CMOS TS 18 4-11 

HM6312A-2 t Harris 

HM6312A-9 Harris 

500 nsR CMOS TS 18 5 

HM6312-2 t Harris 

HM6312-9 Harris 

250 nsF NMOS TS 24 5,12 

9208 DC AMD 

±5,12 

MB8308E Fujitsu 

500 ns* CMOS TS 18 5 

IM6312 Intersil 

275 nsF TTL OC 24 5 

AM27S80M t AMD 

3 jisR PMOS - 28 ±12 

MM5215 National 

TS 24 5 

AM27S81M |AMD 

5 jisR PMOS - 28 -12,5 

MM521 2 National 

290 nsF NMOS TS 24 ±5,12 

NC6560A Nitron 

2048x4 125 nsF TTL OC 18 5 

S82S184 t Signetics 

300 nsF NMOS TS 24 5,12 

9208CC AMD 

TS 18 5 

S82S185 t Signetics 

350 nsF NMOS TS 24 5 

MCM68A308 Motorola 

290 nsF NMOS TS 24 ±5,12 

NC6560A Nitron 

±5,12 

(Continued) 

MCM65308 Motorola 

350 nsF NMOS TS 24 -3,5,12 

(Continued) 

MCM6560 Motorola 


t Military Temperature Range (-55" to 1 25*C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 


OC— Open Collector 

1022 


TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-ROMs (Cont’d) 


Access 

Orgari- Time No. Simply 

zation (Max) Type Output Pins Voltage 


Static (Cont’d) 


Access 

Organ!- Time 

Line zation (Max) 


2048x4 

350 nsF 

NMOS 

TS 

24 

-3,5,12 

(Cont'd.) 

NC6560 

Nitron 



950 nsR 

PMOS 

- 

24 

-12,5 

2580 

Signetics 


2048x8 

80nsF 

TTL 

OC 

24 

5 

N82S290 

Signetics 





TS 

24 

5 

N82S291 

Signetics 



IIOnsF 

TTL 

OC 

24 

5 

6275-1 


(1252) 




TS 

24 

5 

6276-1 


(1252) 


zation (Max) Type Qu 


Static (Cont’d) 


2048x8 500 nsF NMOS TS 


No. 

Output Pins 


525 nsF NMOS TS 


550 nsF NMOS TS 


125 nsF VMOS TS 24 


150 ns* PL OC/TTL 


200 nsF VMOS TS 24 


300 nsF NMOS TS 24 


350 nsF NMOS TS 24 


400 nsF NMOS TS 24 


S4216B-1 

S4216D-1 


SBP9818C Tl 
SBP9818M t Ti 


S4216B-2 

S4216D-2 


9218CC 

R03-8316C 

R03-9316C 

MK34000-3 


(1252) 

(1252) 

(1051) 10 

(1051) 



SBP8316M 

SBP8316M 

MCM68A316 

2616-1 

2617-1 


Tl 
t Tl 

Motorola 

Signettes 

Signebcs 


575 nsF NMOS TS 24 


600 nsF NMOS TS 24 


PMOS - 24 


700 nsF PMOS - 24 


750 nsF NMOS TS 24 


800 nsF NMOS TS 24 


850 nsF NMOS TS 24 



921 6BC 

AMD 


9216BM 

tAMD 


921 7BC 

AMD 


921 7BM 

tAMD 


S6831A 

AMI 

(1062,1560) 

S6831B 

AMI 

(1062,1560) 

S6831C 

AMI 

(1062,1560) 

S8316 

AMI 


EA8316EC 

EA 



950 nsF PMOS - 24 


1.35 jxSF PMOS - 24 


2048x10 500 nsF NMOS TS 24 


R03-8316B 

3516 

R03-8316B 

R03-9316B 

231 6E 

2616-11 

MM2316A 


475 nsF NMOS TS 24 ±5,12 


500 nsF NMOS TS 24 5 


(Continued) 


EMM/Semi 

Fairchild 

Gl 

Gl 

Intel 

Intersil 

National 

(1307,1372) 

National 

National 

NEC Micro (1481) 
NEC Micro (1492) 

Rockwell 

Signetics 

Signetics 

Synertek 

Synertek 


Nitron 



t Military Temperature Range (-55* to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


40 4096x4 550 nsF NMOS TS 24 

600 nsF PMOS - 24 

700 nsF PMOS - 24 

750 nsF NMOS TS 24 

TpisF NMOS TS 24 

4096x8 300 nsF NMOS TS 24 

50 350 nsF NMOS TS 2A 


450 nsF NMOS TS 24 


8192x8 300 nsF NMOS TS 24 

350 nsF VMOS TS 24 


800 nsF NMOS TS 28 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


Supply 

Voltage Device 


(Cont'd.) 


MCM68316E 

Motorola 

MM5246 

National 

2600 

Signetics 

MCM6832 

Motorola 

MCM6531 7 

Motorola 

EA8316EL 

EA 

921 7AC 

AMD 

9217AM 

tAMD 

MK31000-3 

Mostek 

R2316B 

Rockwell 

SY2316A 

Synertek 

SY4600 

Synertek 

SY8316A 

Synertek 

MM4246 

t National 

EA2316A 

EA 

EA4600C 

EA 

EA8316AC 

EA 

MK28000 

Mostek 


I BM 


24 

-12,5 

24 

-12,5 

24 

5 


EA4600L 

EA 

EA8316AL 

EA 

MCM6590 

Motorola 

NC6590 

Nitron 

R03-8316A 

EMM/Semi 

R03-8316A 

Gl 

R03-9316A 

Gl 

231 6A 

Intel 

M58731 

Mitsubishi 

jiPD2316A 

NEC Micro (1481) 

TMM331 

Toshiba 

EA4900C 

EA 

EA4900L 

EA 



N82S400A 


N82S401 A 


N82S400 


N82S401 


-12,5 MK28000 


±12,5 TMS4800 


5 R03-16384 

R03-16384 


III 


EMM/Semi 

Gi 


R03-9332C Gl 

MCM68A332 Motorola 


EA3200 EA 


uPD2332 NEC Micro (1485) 110 

R2332 Rockwell 

2633 Signetics 

SY2332 Synertek 

TMS4732 Tl 

MK36000-5 Mostek 

2665 Signetics 

S4264 AMI (1054) 

MM4235 t National 
MM5235 National 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


MASTER SELECTION GUIDE 


MEMORY-Shift Registers 


Bits No. 

Frequency 


Per of Oper- 

(Hz- 

Supply 

Register Reg. ation 

Process Spec) 

Voltage 

Dynamic 


SS PMOS 0.1 M -14 


66 3 SS PMOS 1.0 M 

2.0 M 


SS PMOS 5.0 M 


80 4 SS PMOS 2.5 M 


128 2 

! SS 

200 1 

SS 

256 1 

SS 


SS PMOS 5.0 M 


SS CMOS 5.0 M 
PMOS 1.0 M 


SS PMOS 1.0 M 

2.0 M 
2.5 w 

3.0 M 

SS PMOS 2.5 M 

SS PMOS 2.5 M 


(Continued) 


t Military Temperature Range (-55* to 125*C) 
* Typical Values 

1024 


EA1208 


EA1201 

EA1200 


EA1203 


EA1202 


HD3213 


HD3214 


HDSR2164 


HD3214 


TMS3417 


HD3508 


CRC1505 


MTS1016 


SY1402B 

SY1402BR 


1402AC 

1402AM 

HD3502 

1402A 

MM1402A 

1402 

1402A 

Ml 41 

SY1402A 

SY1402AR 


AM2802C 

AM2802M 


Hughes 

AMD 
t AMD 
Hitachi 
Intel 
National 
Nortec 
Nortec 
SGS 
Synertek 
Synertek 

Signeta 

AMD 
t AMD 


Bits No. 


Frequency 


Per of 

Oper- 

(Hz- 

Supply 

Register Reg. 

ation 

Process Spec) 

Voltage 

Dynamic (Cont’d) 

256 4 

SS 

PMOS 10.0 M 

±5 

64 

SS 

CCD 1.0 M 

-5,12 

360 2 

SS 

PMOS 2.5 M 

-12,5 

455 2 

SS 

CCD 20.0 M 

17 


MTS1001 

MOS 

1406 

tAMD 

1407 

tAMD 

1506 

AMD 

1507 

AMD 

MM4006 

t National 

MM5006 

National 

MTS2013 

MOS 

2506 

Signetics 

2507 

Signetics 

2517 

Signetics 

HD3509 

Hitachi 

CD4062A 

' tRCA 

EA1221 

EA 


1024 1 SS NMOS 1.0 M 5 


PMOS 2.5 M ±5 


3.0 M ±5 


4.0 M ±5 


5.0 M ±5 


SS = Serial In, Serial Out 


(Continued) 


AM2805M 

AM2807M 

2524 


AM2805C 

AM2807C 


HD3505 

MTS2100 


TMS3401 


EA1206 


SY1403B 

SY1403BR 


1403AC 

1403AM 

HD3503 

1403A 

MM1403A 

1403A 

Ml 36 

SY1403A 

SY1403AR 


HDSR1025 

2503 


AM2803C 

AM2803M 

SY2803 


O! IHVHD 

SY1404BR 

AM2806M 

AM2808M 

2512 

2525 

AM2806C 

AM2808M 

2512 

SY7712 

SY7722 

1404 AC 
1404AM 
HD3504 
1404 A 
MM1404A 
MM5024A 
1404 A 
1404A 


Synertek 

Synertek 


AMD 

tAMD 

Hitachi 

Intel 

National 

Nortec 

SGS 

Synertek 

Synertek 


Hughes 

Stgnetics 


AMD 

tAMD 

Synertek 


Intel 

Synertek 

Signetics 

Synertek 

Synertek 

tAMD 

tAMD 

Nortec 

Signetics 

AMD 

AMD 

Nortec 

Synertek 

Synertek 

AMD 

tAMD 

Hitachi 

Intel 

National 

National 

Nortec 

Signetics 


PP = Parallel In, Parallel Out 
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1C MASTER 


MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per of Oper- (Hz - Supply 

Register Reg. ation Process Spec) Voltage 


Device 


Source 


Bits No. 

Per of Oper- 

Regisier Reg. aiion 


Frequency 

(Hz- 

Process Spec) 


Supply 

Voltage 


Device 


Line 


Dynamic (Cont’d) 


1024 1 SS PMOS 5.0 M 


(Cont’d.) 

SY1404AR 


Synertek 


8.0 M 


±5 


HDSR1024 
2504 
Ml 30 


Hughes 

Signetics 

SGS 


10.0 M ±5 


AM2804C 

AM2804M 

SY2804 


AMD 

tAMD 

Synertek 


SS NMOS 1.0 M 


AM2401 

2401 

SY2401 


AMD 

Intel 

Synertek 


2.0 M 


9401 C 
9401 M 


AMD 

tAMD 


2.5 M 


SY2401-1 Synertek 


PMOS 1.0 M -12,5 


MM4025 

MM4026 


t National 
t National 


3.0 M -12,5 


MM5025 

MM5026 

SY5025 

SY5026 


National 

National 

Synertek 

Synertek 


4.0 M -10.5,5 


AM2825M 

AM2826M 


tAMD 

tAMD 


6.0 M -10.5,5 


AM2825C 

AM2826C 

SY2825A 

SY2826A 


AMD 

AMD 

Synertek 

Synertek 


8.0 M 


±5 


HDSR2048 Hughes 


SS CCD 2.0 M 


-2.5,5,12 


CCD450A 


Fairchild 


1.0 M 


-2.5,5,12 


CCD450 


Fairchild 


2.0 M 


-2.5,5,12 


CCD450A 

CCD451 


Fairchild 

Fairchild 


4.0 M 


-2.5,5,12 


CCD451A 


Fairchild 


2048 1 SS PMOS 1.0 M 


-12,5 


MM4027 t National 


3.0 M 


-12,5 


MM5027 

SY5027 


National 

Synertek 


4.0 M 


-10.5,5 


AM2827M tAMD 


-12,5 


SY5028 


Synertek 


6.0 M 


-10.5,5 


AM2827C 

SY2827 


AMD 

Synertek 


4096 4 PP CCD 5.0 M 


±5,12. 


CCD460 


Fairchild 


65536 1 SS CCD 5.0 M 


F464 


Fairchild (1083) 


±5,12 


TMS3064 


Tl 


Static 


1 PP Bipolar 3 M 


SN54L95 

SN54L99 

SN74L99 

SN74L95 


Tl 
t Tl 
Tl 
Tl 


5 M 


6 M 


15 M 


(Continued) 


93L00C 

93L00M 


tAMD 

tAMD 


DM54L95 

DM74L95 


t National 
National 


9300C 

9300M 

93LOOC 

93L00M 


AMD 

tAMD 

t Fairchild 
t Fairchild 


Static (Cont’d) 


PP Bipolar 15 M 


30 M 


(Continued) 


(Cont’d.) 

ITT9300-1 

ITT9300-5 

MC8300 


tITT 

ITT 

Motorola 



MC9300 

RC9300 

RM9300 

N8270 

N8271 

t Motorola 
Raytheon 
t Raytheon 

Signetics 

Signetics 

20 M 

5 

HD2534 

Hitachi 



MC7270 

Motorola 



MC7271 

Motorola 



MC8270 

Motorola 



MC8271 

Motorola 



OM54LS295A 

t National 



DM74LS295A 

National 



DM5495 

t National 



DM7495 

National 



RC8270 

Raytheon 



RM8270 

t Raytheon 



RC8271 

Raytheon 



RM8271 

t Raytheon 

25 M 

5 

SN54194 

tAMD 



SN74194 

AMD 



5495 

t Fairchild 



7495 

Fairchild 


54178 

74178 

54179 

74179 
54194 
74194 
ITT5495 
ITT7495 
ITT54194 
ITT74194 
MC54194 
MC74194 
54194 
74194 
5495 
7495 
54194 
74194 
SN5495A 
SN7495A 


t Fairchild 
Fairchild 
t Fairchild 
Fairchild 
t Fairchild 
Fairchild 

tin 
ITT 
t ITT 

in 

t Motorola 
Motorola 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
t Signetics 
Signetics 
t Tl 
Tl 


SN54178 

t Tl 

SN74178 

Tl 

SN54179 

t Tl 

SN74179 

Tl 

SN54194 

Tl 

SN74194 

Tl 

SN54195 

tAMD 

SN74195 

AMD 

5495 

t Fairchild 

7495 

Fairchild 

54LS95 

t Fairchild 

74LS95 

Fairchild 

54LS194 

Fairchild 

74LS194 

Fairchild 

54LS195 

t Fairchild 

74LS195 

Fairchild 

54LS295 

t Fairchild 

74LS295 

Fairchild 

in54195 

tin 

ITT74195 

in 


60 


70 


80 


90 


o* 

TJ 

*3 

0 


C 

O' 


0 

0 ; 

CD i 


0 J 


CO t 
CO 


100 


110 


120 




t Military Temperature Range (-55° to 125°C) 
* Typical Values 


Bold face 


SS = Serial In, Serial Out 

indicates additional data is provided on the page noted. 


PP = Parallel In, Parallel Out 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per ot Oper- {Hz - 

Register Reg. ation Process Spec) 

Supply 

Voltage 

Device 

Source 

Line 

Bits No. 

Per of 

Register Reg. 

Oper- 

ation 

Frequency 

(Hz- 

Process Spec) 

Supply 

Voltage 

Device 

Source 

Line 

Static (Cont’d) 



Static (Cont’d) 



4 1 PP Bipolar 30 M 

5 

(Cont'd.) 

MC54195 

MC74195 

DM5495 

DM7495 

DM54195 

t Motorola 

Motorola 
t National 

National 
t National 


4 1 

PS 

Bipolar 10 M 

5 

(Cont’d.) 

MC7494 

5494 

7494 

SN5494 

SN7494 

Motorola 

Signetics 

Signetics 
t Tl 

Tl 




DM74195 

DM54LS95 

DM74LS95 

National 
t National 

National 



SP 

325 M 

-5.2 

MCI 694 

t Motorola 






SS 

0.5 M 

15 

MC686 

Motorola 

70 



DM8300 

DM9300 

54195 

74195 

9LS95BC 

9LS95BM 

54LS95 

74LS95 

National 
t National 
t Raytheon 

Raytheon 

Raytheon 
t Raytheon 
t Raytheon 

Raytheon 

10 


PP 

CMOS 2 M 

3-15 

F4035BM 

F4019BM 

F40195BM 

MC14G35BC 

CD4035BE 

SCL4035B 

CM4035AE 

TC4035 

t Fairchild 
t Fairchild 
{Fairchild 

Motorola 

RCA 

SSS 

Solitron 

Toshiba 




9LS195C 

9LS195M 

54LS195 

74LS195 

54195 

74195 

SN54195 

SN74195 

Raytheon 
t Raytheon 
t Raytheon 

Raytheon 

{Signetics 

Signetics 
t Tl 

T1 

20 



3 M 

3-15 

F4035BC 

F40194BC 

F40195BC 

SIL4035B 

SIL4035BE 

MC14035BA 

CD4035B 

CM4035A 

Fairchild 

Fairchild 

Fairchild 
t Mitel 

Mitel 

t Motorola 
tRCA 
t Solitron 

80 

31 M 

5 

MC5495 

t Motorola 






TP4035B 

Tl 




MC7495 

Motorola 




9 M* 

3-15 

CD40104B 



35 M 

5 

MC4012 

Motorola 






CD40104BE 

BSsflH 


38 M 

5 


Fairchild 

30 

2 

SP 

CMOS 1 M 

5 

CM4015AE 

Solitron 

90 




t Fairchild 



1.5 M 

5 

CM4015AD 

t Solitron 


55 M 

5 

93H00C 

93H00M 

t Fairchild 
t Fairchild 





3-15 

TP4015A/B 

Tl 








3-15 

3401 SBC 

Fairchild 


60 M 

5 

93H72C 

93H72M 

FarchM 
t Fairchild 










3-16 

MC14015BC . 

Motorola 




N82S70 

N82S71 

Signetics 
t Signetics 





3-15 

CD4015AC 

CD4015BE 

National 

RCA 


70 M 

5 

SN54S194 

t AMD 







Toshiba 




SN74S194 

SN54S195 

SN74S195 

AMD 
t AMD 

AMD 

40 



3 M 

3-15 

3401 5BM 
SIL4015B 
SW0158E 

t FairchW 
t Mitel 

Mitel 

100 



93SOOC 

93SOOM 

93S194C 

93S194M 

DM54S194 

DM74S194 

Fairchild 
t Fairchild 

Fairchild 
t Fairchild 
t National 

National 





3-18 

MCI 401 5A 

t Motorola 








3-15 

CD4015AM 
CD4015B 
SCL401 SB 
SCL4015BE 

t National 
tRCA 
t SSS 

SSS 




DM54S195 

DM74S195 

SN54S194 

SN74S194 

SN54S195 

SN74S195 

t National 

National 
t Tl 

Tl 
t Tl 

Tl 

50 

5 1 

PP 

Bipolar 10 M 

5 

5496 

7496 

ITT5496 

ITT7496 

MC5496 

MC7496 

{Fairchild 

Fairchild 

tin 

ITT 

{ Motorola 

Motorola 

110 

75 M 

5 

74S194 

Signetics 






DM5496 

DM7496 

5496 

{ National 

National 

{Signetics 


150 M 

-4.5 

F10000 

Fairchild 








-5.2 

MCI 01 41 

10141 

Motorola 

Signetics 






7496 

SN5496 

SN7496 

7496 

Signetics 

tT! 


190 M 

-52 

95H00C 

Fairchild 






Tl 

TRW 


250 M 

-5.2 

F10141 

Fairchild 








2 

PP 

Bipolar 35 M 

5 

HD2546 

Hitachi 


PS Bipolar 1 M 

11 

MC794 

Motorola 






4 

SS 

CMOS 1.2 M 

5 

CM4006AE 

Solitron 

120 

10 M 


5494 

7494 

t Fairchild 

Fairchild 

60 




5 



1.5 M 

5 

CM4006AD 

{ Solitron 



(Continued) 

MC5494 

t Motorola 




2 M 

3-15 

(Continued) 

CM4006A 

{Solitron 



t Military Temperature Range {-55* to 1 25*C) SS = Serial In, Serial Out PP = Parallel In, Parallel Out 


* Typical Values 
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1C MASTER 


MEMORY-Shift Registers (Cont’d) 


Bits No. 

Frequency 


Per of Oper- 

(Hz- 

Supply 

Register Reg. ation Process 

Spec) 

Voltage 

Static (Cont’d) 


8 1 PP Bipolar 25 M 





SP Bipolar 12 M 


(Continued) 


t Military Temperature Range (-55° to 125”C) 
* Typical Values 


Bits No. 

Frequency 


Per of Oper- 

(Hz- 

Supply 

Register Reg. ation Process 

Spec) 

Voltage 

Static (Cont’d) 


(Cont’d.) 

CM4006AE 

CD4006AE 

Solitron 

RCA 

CD4006A 

tRCA 

SCL4006A 

tsss 

SCL4006A 

SSS 

MC140068C 

Motorola 

MC140068A 

t Motorola 


SP Bipolar 25 M 


54199 

t Fairchild 

74199 

Fairchild 

DM54198 t National ! 

DM7419 

8 National j 

DM54199 f National 

DM74199 National 

54198 

t Raytheon 

74198 

Raytheon 

54199 

t Raytheon 

74199 

Raytheon 

54198 

fSignetics 

74198 

Signetics 

54199 

fSignetics 

74199 

Signetics 

SN5419I 

t Tl 

SN74191 

Tl 

SN5419 

t Tl 

SN7419* 

t Tl 

SN54S299 +T1 

SN74S299 Tl 

DM7590 

t National 

DM8590 

National 

54165 

f Fairchild 

74165 

Fairchild 

MC5416 

5 f Motorola 

MC7416 

5 Motorola 

DM5416 

5 f National 

DM7416 

5 National 

54165 

t Raytheon 

74165 

Raytheon 

54165 

f Signetics 

74165 

Signetics 

SN5416' 

t Tl 

SN7416J 

Tl 

54166 

f Fairchild 

74166 

Fairchild 

DM54161 

t National 

DM74161 

National 

54166 

t Raytheon 

74166 

Raytheon 

54166 

fSignetics 

74166 

Signetics 

SN54166 

f Tl 

SN74166 

Tl 

DM54L164 + National 

DM74L164 National 

SN54L164 f Tl 

SN74L164 Tl 

DM7570 

f National 

DM8570 

National 

9LS164C 

Fairchild 

9LS164W 

f Fairchild 

54164 

f Fairchild 


(Cont’d.) 

74164 

Fairchild 

54LS164 

f Fairchild 

74LS164 

Fairchild 

ITT74LS164 

ITT 

54LS164 

f Motorola 

74LS164 

Motorola 

DM54LS164 

f National 

DM74LS164 

National 

jiPB74LS164 

NEC America 

9LS164C 

Raytheon (272) 

9LS164M 

t Raytheon (272) 

54LS164 

t Raytheon (272) 

74LS164 

Raytheon (272) 

54164 

t Raytheon 

74164 

Raytheon 

54LS164 

fSignetics 

74LS164 

Signetics 

54164 

fSignetics 

74164 

Signetics 

SN54LS164 

t Tl 

SN74LS164 

Tl 

SN54L91 

t Tl 

SN74L91 

Tl 


DM54L91 

t 

DM74L91 





HD2524 

Hitachi 

MC5491A 

t Motorola 

MC7491A 

Motorola 

9LS91C 

Raytheon (272) 

9LS91M 

t Raytheon (272) 

54LS91 

f Raytheon (272) 

74LS91 

Raytheon (272) 

5491 

f Signetics 

7491 

Signetics 

SN5491A 

t Tl 

SN7491A 

Tl 

N8276 

Signetics 

MC14034BC 

Motorola 

SCL4034BE 

SSS 

CM4034AE 

Solitron 

MC14034B 

Motorola 

CD4034BM 

National 

CD4034B 

tRCA 

SCL4034B 

tsss 

CM4034A 

f Solitron 

TC4034 

Toshiba 

F4014BC 

Fairchild 

F4021BC 

Fairchild 

CM4014A 

f Solitron 

TP4021A 

Tl 

MC14021BC 

Motorola 

CD4014BE 

RCA 

CD4021B 

tRCA 

CD4021BE 

RCA 

TC4014 

Toshiba 

TC4021 

Toshiba 

F4014BM 

f Fairchild 

F4021BM 

f Fairchild 

SIL4010B 

f Mitel 


III 


SS = Serial In, Serial Out 

Bold face indicates additional data is provided on the page noted. 


PP = Parallel In, Parallel Out 
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MEMORY-Shift Registers (Cont’d) 


Bits No. 

Frequency 


Per of Oper- 

(Hz - 

Supply 

Register Reg. ation Process 

Spec) 

Voltage 

Static (Cont’d) 


PP TT L 0.5 M 


SS CMOS 2 M 5-10 


SS PMOS 2 M -12,5 


SS PMOS 2 M 


20 1 SP PMOS 5 K 


SS CMOS 2.5 M 


25 4 SS PMOS 1 M 


30 1 SS CMOS 1M 


t Raytheon 


9328C 


9328M 

ti 

9328C 

1 

9328M 

tl 


SS PMOS 1 M 


555- 1032 

556- 1032 




40 6 SS PMOS 2 M 


t Military Temperature Range (-55° to 125'C) 
* Typical Values 


Bits No. 

Frequency 


Per of Oper- 

(Hz- 

Supply 

Register Reg. ation Process 

Spec) 

Voltage 

Static (Cont’d) 


50 2 SS PMOS 1 M -12,5 

SL5-2050 Gl 

SL6-2050 t Gl 

1.5 M -14,12 

EA1013 EA 

-12, ±5 

2509 Signetics 

3 M -14,12 

EA1012 EA 


! RC8274 

Raytheon 

RM8274 

t Raytheon 

N8274 

Signetics 

S8274 

t Signetics 

RC8273 

Raytheon 

RM8273 

t Raytheon 

N8273 

Signetics 

S8273 

t Signetics 

HSSR0321 

t Hughes 

HSSR0351 

t Hughes 

SS5-821 1 

Gl 

SS5-8212 

Gl 

SS6-821 1 

t Gl 

SS6-8212 

t Gl 

SL5-4016 

Gl 

HD32112 

Hitachi 

MS618 

tRTC 

SL5-4025 

Gl 

SLS-4C25 

x m 

I w 

MCS2104 

tMOS 

MD4330B 

Mitel 

MD4330BE 

Mitel 



Bipolar 30 M 


SS PMOS 1.5 M 


SS 


SS NMOS 1 M 


SS PMOS 2.5 M 


SS 



SS = Serial In, Serial Out 


CD4031BE 


CD4031B 




F4557BM 

t Fairchild 

MC14557BA 

t Motorola 

F4557BC 

Fairchild 

MC14557B 

Motorola 

MS612 

RTC 

TDC1005J 

TRW 

MC14517BC 

Motorola 

MC14517BA 

t Motorola 

SL5-2064 

Gl 

SL6-2064 

t Gl 

MTS2105 

tMOS 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

3342 

Fairchild 

EA1009 

EA 

3341 

Fairchild ■ 

MM4052 

National 

MM5052 

National 

AM2847M 

t AMD 

AM2847C 

AMD 

EA1008 

EA 

SR5Q15-80 

SMC 

Ml 42 

SGS 

3347 

Fairchild 

2532 

Signetics 

3357-2 

Fairchild 

AM2847M 

t AMD 

TMS3120 

Tl 

AM2847C 

AMD 

3357-1 

Fairchild 

MM5054 

National 

SR5015-81 

SMC 

SR5018 

SMC 

TMS3126 

Tl 

AM2896M 

t AMD 


AM2896C 


EA1005 


EA1004 

EA 

MTS 1102 

MOS 

Ml 27 

SGS 

2510 


MM4053 

National j 

i 


PP = Parallel In, Parallel Out 
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1C MASTER 


MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per of Oper- (Hz - 

Register Reg. ation Process Spec) 


Static (Cont’d) 


ss 


SS PMOS 2.2 M 


20-100 2 SS PMOS 2.5 M 


125 1 SS PMOS 1 M 


SS CMOS 5 M 


SS NMOS 1 M 


1-134 4 SS NMOS 1 M 


125 144 

2 SS PMOS 1.5 M 


SS PMOS 1 M 


SS PMOS 1.5 M 


SS PMOS 1.5 M 


SS PMOS 1.5 M 


SS Bipolar 30M 


480 2 SS NMOS 1.5 M 5 

(Continued) 

t Military Temperature Range (-55° to 125”C) 

* Typical Values 


(Cont'd.) 


MM5053 

National 

SL5-C2100 

Gl 

MM5061 

National 

MM4007 

National 

ITT 1 1 44 

in 

MS625 

RTC 

MK1002 

AMD 

MK1002 

Mostek 

SL5-2128 

Gl 

2521 

Signetics 

MTS2107 

fMOS 

MM5060AA 

National 

AM2809M 

t AMD 

AM2810 

AMD 

TMS3114 

AMD 

SL5-C2128 

Gl 

MTS2108 

tMOS 

TMS3114 

Tl 

AM2809C 

AMD 

AM2814M 

tAMD 

TMS3128 

Tl 

MM4055 

t National 

MM5055 

National 


Bits No. Frequency 

Per of Oper- (Hz- Supply 

Line Register Reg. ation Process Spec) Voltage 


Static (Cont’d) 


480 2 SS NMOS (Cont'd.) 

3 M 5 


92304 1 SS Bubble 0.1 M 


MC14562B 

Motorola 

MM5060AB 

National 

2522 

Signetics 

•TMS3129 

Tl 

MM5060AC 

National 

TMS3113 

Tl 

TMS3130 

Tl 

SR5015-133 

SMC 

SR5017 

SMC 

SR5015 

SMC 

MM5060 

National 

ITT 1144 

in 

MM5060AD 

National 

3346 

Fairchild 

TMS3132 

Tl 

2511 

Signetics 

2529 

Signetics 

2528 

Signetics 

TDC1006J 

TRW 

MM4056 

t National 

MM5056 

National 

2527 

Signetics 

AM2856C 

AMD 

AM4056 

tAMD 

AM5056 

AMD 

SY2535 

Synertek 


SY2535A 

Synertek 

MM4057 

t National 

MM5057 

National 

AM2857C 

AMD 

AM4057 

tAMD 

AM5057 

AMD 

SY2534 

Synertek 

SY2534A 

Synertek 

SY2533 

Synertek 

SY2833 

Synertek 

SY2833A 

Synertek 

SY2833B 

Synertek 

SY2833C 

Synertek 


AM2833C 

AMD 

AM2833M 

tAMD 

3355C 

Fairchild 

TBM0103 

Tl 

91L40BM 

tAMD 


SS = Serial In, Serial Out 

! indicates additional data is provided on the page noted. 


PP = Parallel In, Parallel Out 
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ZlLiVftl 


S4O15/S402 


Ra 

Par 

S2: 

S4( 

S4( 

S4I 

S4I 

S4< 

S4i 

S4i 

S4i 

S4i 

S4i 

S4 1 

S4 

54 

55 
S5 
S5 
S5 
S5 
S5 

55 

56 
S6 
S6 
S6 

S6 — 


Features 

• Pin Compatible with 93415 (S4015) and 93425 (S4025) 

• Single +5V Supply 

• Directly TTL Compatible 

• Open Collector Output — S4015 

• Three State Output — S4025 

• Fan-Out of 10 TTL - I 0 L = 16mA @ 0.45V 

• Completely Static — No Clocks or Refreshing 


Absolute Maximum Ratings* 

Ambient Temperature Under Bias .... -10° C to +85° C 

Storage Temperature -65°Cto+150°C 

Output or Supply Voltages -0.5V to +7V 

Input Voltages -0.5V to +5.5V 

Power Dissipation 1 Watt 


1024 Bit (1024x 
Static High Speed VMOS RAI 


General Description 

The AMI S4015/S4025 family of 1024x1 bit high sp< 
VMOS RAMs offers fully static operation with a single 
supply. The device is completely TTL compatible on 
inputs and output. The family is available in two out] 
configurations. The S4015 has an open collector (o{ 
drain) output and the S4025 has a three state output. 1 
stored data is read out nondestructive^ and is the sa 
polarity as the original input data. 

The family is completely static requiring no clocks or 
freshing for operation. Chip Select (CS) controls the o 
put and simplifies memory system expansion. The 1 
chip select time allows decoding the chip select from > 
address without increasing address access time. 

The S4015/S4025 is fabricated using AMI’s propriefc 
VMOS process, thus allowing the production of high sp< 
MOS RAMs that are fully compatible with bipolar RA 
but offering the advantage of lower power dissipation. 


Block Diagram 



AODRESS 

DECODER 

DRIVER 


32X32 

ARRAY 


ADDRESS 

DECODER 

DRIVER 


Logic Symbol 

CS D im WE 





' 


COLUMN 1/0 


CIRCUITS 






d,n I \ - ^ — \ 

'► — o | J 


m 


Pin Configuration 


1 15 14 



— ' 

J— 


2 


esc 

1 

16 

□ v cc 

3 


A o C 

2 

15 

□ 0* 

5 


C 

3 

14 

□ wr 

6 


a 2 C 

4 

13 

□ a, 

9 


*3 C 

5 

12 

□ a, 

11 


A, C 

6 

11 

□ a, 

12 


°0UT C 

7 

10 

H Afi 

13 7 


END C 

8 

9 

=K 

°0UT 

877250 





r~ 

6 


~\ D* — i 


cs 

w 


HIX 


S4026 ONLY 



Pin Names 

CS Chip Select Djn Data Input 

Ao — Ay Address Inputs Dqut Data Output 
WE Write Enable 

Truth Table 


677236 


♦COMMENT: Stresses above those listed under “Absolute Maximum 
Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 


Inputs 

Output (Dqut) 

Mode 


m 



S4025 

'Tr 

n 

x 



H“Z 

Not selected 

L 

L 

L 

H 

H-Z 


L 

L 

■a 

H 

H-Z 

Write “1” 

m 

_ JL 


Dqut 

Dqut 

Read 


103 
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1C MASTER 

MEMORY-Shift Registers (Cont’d) 


Bits No. 

Per of 

Register Reg. 

Oper- 

ation 

Process 

Frequency 
(Hz - 
Spec) 

Supply 

Voltage 

Device 

Source 

Static (Cont’d) 


100 2 

SS 

PMOS 

1.6 M 

-12,5 

(Cont'd.) 







MM5053 

National 




2 M 

-12,5 

SL5-C2100 

Gl 

4 

SS 

PMOS 

2.2 M 

-12,5 

MM5061 

National 

20-100 2 

SS 

PMOS 

2.5 M 

-12,5 

MM4007 

National 

125 1 

SS 

PMOS 

1 M 

-12,5 

ITT 1144 

in 

128 1 

SS 

CMOS 

5 M 

12 

MS625 

RTC 

2 

SS 

PMOS 

1 M 

-12,5 

MK1002 

AMD 


1.5 M -12,5 


2521 

MTS2107 

MM5060AA 

AM2809M 

AM2810 

TMS3114 

SL5-C2128 

MTS2108 

TMS3114 


1-134 4 SS NMOS 1 M 


125 144 

2 SS PMOS 1.5 M 


SS PMOS 1 M 



SS PMOS 1.5 M 


SS PMOS 1.5 M 


SS PMOS 1.5 M 


SS Bipolar 30M 



480 2 SS NMOS 1.5 M 5 

(Continued) 


t Military Temperature Range (-55° to 125°C) 
* Typical Values 


Bits No. Frequency 

Per of Oper- (Hz - 

Line Register Reg. ation Process Spec) 


Static (Cont’d) 


SS NMOS (Cont'd.) 

3 M 

SS PMOS 1.0 M 

1.5 M 

2.5 M 


NMO S 1,5 M 
3 M 

NMOS 1.5 M 

2 M 

3 M 

4 M 

5M- 

PMOS 1.5 M 




2.5 M 

-12,5 

AM2809C 

AMD 





AM2814M 

t AMD 





TMS3128 

Tl 

4 

SS 

PMOS 1 M 

-12,5 

MM4055 

t National 



1.5 M 

-12,5 

MM5055 

National 



2.5 M 

-12,5 

AM2855 

AMD 





AM4055 

fAMD 





AM5055 

AMD ' 

16-128 1 

SS 

CMOS 5.6 M 

3-15 

MC14562B 

Motorola 

132 2 

SS 

PMOS 1.5 M 

-12,5 

MM5060AB 

National 





2522 

Signetics 



2.5 M 

-12,5 

•TMS3129 

Tl 


92304 1 SS Bubble 0.1 M 



MM5060 National 


ITT 1144 in 


MM5060AD National 


3346 Fairchild 


TMS3132 71 


251 1 Signetics 


2529 Signetics 


2528 Signetics 


TDC1006J TRW 


MM4056 t National 


MM5056 National 

2527 Signetics 


AM2856C AMD 

AM4056 f AMD 

AM5056 AMD 


SY2535 Synertek 


SS = Serial In, Serial Out 

Bold face indicates additional data is provided on the page noted. 


SY2535A 

MM4057 

MM5057 

AM2857C 

AM4057 

AM5057 

SY2534 

SY2534A 

SY2533 

SY2833 

SY2833A 

SY2833B 

SY2833C 

AM2533C 

2533 

MM5058 

2533 

AM2833C 

AM2833M 


TBM0103 

91L40BM 


Synertek 
t National 
National 


Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

AMD 

Fairchild 

National 

Signetics 

AMD 

fAMD 

Fairchild 



PP = Parallel In, Parallel Out 
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Random Access Memories 


Part No. 

■ 

Description 

Process 

1 

Maximum 

T ACC (ns) 

Maximum 

ice ( mA ) 

Power 

Supplies 

Packages* 

S2114 

4096 Bit Static RAM 

VMOS 

1024x4 

200 

100 

+5V 

18 Pin P, E, C 

S4015-2 

1024 Bit Static RAM 

VMOS 

1024x1 

60 

125 

+5V 

16 Pin P, E, C 

S4015-3 

1024 Bit Static RAM 

VMOS 

1024x1 

45 

100 

+5V 

16 Pin P, E, C 

S4015-4 

1024 Bit Static RAM 

VMOS 

1024x1 

45 

125 

+5V 

16 Pin P, E, C 

S4015-5 

1024 Bit Static RAM 

VMOS 

1024x1 

35 

135 

+5V 

16 Pin P, E, C 

S4016 

4096 Bit Static RAM 

VMOS 

1024x4 

200 

100 

+5V 

18 Pin P, E, C 

S4017-1 

4096 Bit Static RAM 

VMOS 

4096x1 

90 

160 

+5V 

18 Pin P, E, C 

S4017-2 

4096 Bit Static RAM 

VMOS 

4096x1 

70 

160 

+5V 

18 Pin P, E, C 

S4017-3 

4096 Bit Static RAM 

VMOS 

4096x1 

55 

180 

+5V 

18 Pin P, E, C 

S4017-4 

4096 Bit Static RAM 

VMOS 

4096x1 

55 

150 

+5V 

18 Pin P, E, C 

S4025-2 

1024 Bit Static RAM 

VMOS 

1024x1 

60 

125 

+5V 

16 Pin P, E, C 

S4025-3 

1024 Bit Static RAM 

VMOS 

1024x1 

45 

100 

+5V 

16 Pin P, E, C 

S4025-4 

1024 Bit Static RAM 

VMOS 

1024x1 

45 

125 

+5V 

16 Pin P, E, C 

S4025-5 

1024 Bit Static RAM 

VMOS 

1024x1 

35 

135 

+5V 

16 Pin P, E, C 

S5101 

1024 Bit Static RAM 

CMOS 

256x4 

650 

22 

+5V 

22 Pin P, E, C 

S5101-1 

1024 Bit Static RAM 

CMOS 

256x4 

450 

22 

+5V 

22 Pin P, E, C 

S5101-3 

1024 Bit Static RAM 

CMOS 

256x4 

650 

22 

+5V 

22 Pin P, E, C 

S5101-8 

1024 Bit Static RAM 

CMOS 

256x4 

800 

22 

+5V 

22 Pin P, E, C 

S5101L 

1024 Bit Static RAM 

CMOS 

256x4 

650 

22 

+5V 

22 Pin P, E, C 

S5101L-1 

1024 Bit Static RAM 

CMOS 

256x4 

450 

22 

+5V 

22 Pin P, E, C 

S5101L-3 

1024 Bit Static RAM 

CMOS 

256x4 

650 

22 

+5V 

22 Pin P, E, C 

S6508 

1024 Bit Static RAM 

CMOS 

1024x1 

460 

2 

+5V 

16 Pin P, E, C 

S6508-1 

1024, Bit Static RAM 

CMOS 

1024x1 

300 

2 

+5V 

16 Pin P, E, C 

S6508A 

1024 Bit Static RAM 

CMOS 

1024x1 

185 

2 to 4.3 

+4V to +11V 

16 Pin P, E, C 

S6508A-1 

1024 Bit Static RAM 

CMOS 

1024x1 

115 

2 to 4.3 

+4V to +11V 

16 Pin P, E, C 

S68A10 

1024 Bit RAM 

N-SiGate 

128x8 

360 

80 

+5V 

24 Pin 

Side Brazed 

S68B10 

1024 Bit RAM 

N-SiGate 

128x8 

250 

i 

80 

+5V 

24 Pin 

Side Brazed 


Read Only Memories and Erasable and Electrically Reprogrammable Read Only Memories 



Part No. 

Description 

Process 

Organi- 

zation 

Maximum 
TACC (ns) 

Maximum 
ICC (mA) 


Packages* 

S4216B 

16,384 Bit Static ROM 

VMOS 

2048x8 

250 

80 


24 Pin P, E, C 

S4264 

65,536 Bit Static ROM 

VMOS 

8192x8 

350 

145 


24 Pin P, E, C 

S5204A 

4096 Bit EPROM 

P-SiGate 

512x8 

750 

50 

+5V, -12V 

24 Pin C 

S6831 

16,384 Bit ROM 

N-SiGate 


450 

30 

+5V 

24 Pin P, E, C 

S6831A 

16,384 Bit ROM 

N-SiGate 


450 

30 

+5V 

24 Pin P, E, C 

S6831B 

16,384 Bit ROM 

N-SiGate 

2048x8 

450 

30 

+5V 

24 Pin P, E, C 

S6831C 

16,384 Bit ROM 

N-SiGate 


450 

30 

+5V 

24 Pin P, E, C 

S6834 

4096 Bit EPROM 

P-SiGate 

51 2x8 
: ~ 

500 

50 

+5V, -12V 

IXXSMi 


* (P) = Plastic Package, (E) = Cer-DIP Package, (C) = Ceramic Package 
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AMI, VMOS — The New Technology from AMI 


VMOS is the patented new technology developed by 
AMI to produce low-cost, high -density integrated cir- 
cuits with a process that yields products with very high 
operating speeds. VMOS has literally opened up anew 
dimension in the design and manufacture of electronic 
memory and other circuits for large computer systems, 
minicomputer systems, microcomputers, micropro- 
cessors and hundreds of other applications for con- 
sumer and communications products employing large 
scale integrated circuits. 

The first product manufactured at AMI using the 
VMOS technology was the S4015 lKxl static RAM. 
Having proved the viability of VMOS for static RAMs, 
AMI started numerous designs in both random access 
memories and read only memories. These new designs 
will also undergo extensive quality and reliability 
tests. 

The secret of VMOS is a process which produces tens 
of thousands of transistors in an integrated circuit as 


tiny V-shaped grooves. The acronym “VMOS” stands 
for V-groove Metal- Oxide- Silicon. Metal, oxide and 
silicon comprise the layers making up the transistors 
in the most widely manufactured types of LSI circuits. 
The VMOS process, unlike others, deposits these layers 
into the small three-dimensional grooves rather than 
over a larger two-dimensional area on the small piece 
of silicon that comprises a complete integrated circuit. 

The VMOS process produces very small circuits hence 
many more per wafer than competitive processes such 
as N-channel MOS and digital bipolar. Because VMOS 
takes advantage of the third dimension of the wafer 
and employs special processing techniques, VMOS 
transistors are smaller than competing types of tech- 
nologies. The result is high density VMOS circuits 
which are very fast and as much as 50 percent smaller 
(and more economical) than circuits made with other 
technologies. 


Ordering Information 


Any product in this Condensed MOS Products Catalog 
can be ordered using the simple system described be- 
low. With this system it is possible to completely spec- 
ify any standard device in this catalog in a manner that 
is compatible with AMI’s order processing methods. 
The example below shows how this ordering system 
works and will help you to order your parts in a man- 
ner that can be expedited rapidly and accurately. 

All orders (except those in sample quantities) are nor- 
mally shipped in plastic carriers or aluminum tube 


containers, which protect the devices from static elec- 
tricity damage under all normal handling conditions. 

Either container is compatbile with standard auto- 
matic IC handling equipment. ■ 

Any device described in this catalog is an AMI Stan- j 

dard Product. However, ROM devices thatrequire mask | 

preparation or programming to the requirements of a | 

particular user, devices that must be tested to other 1 

than AMI Quality Assurance standard procedures, or / 

other devices requiring special masks are sold on a ^ 
negotiated price basis. ■■■ 


S682.0 A — 1 P 


Device Number — prefix S, followed by four numeric 
digits that define the basic device type. If there are 
versions to the basic device, the four numeric digits 
will be followed by additional alphanumeric digits, in 
this example A-l. The last digit should always be fol- 
lowed by a space. 




Package Type — a single letter designation which iden- 
tifies the basic package type. The letters are coded as 
follows: 

P — Plastic package 



E — Cer-DIP package 


S — SLAM package 


C — Ceramic (three -layer) package 
T — TO type package 
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S4015/S4Q25 


1024 Bit (1024x1) 
Static High Speed VMOS RAM 


Features 

• Pin Compatible with 93415 (S4015) and 93425 (S4025) 

• Single +5V Supply 

• Directly TTL Compatible 

• Open Collector Output — S4015 

• Three State Output — S4025 

• Fan-Out of 10 TTL- Iol= 16mA @ 0.45V 

• Completely Static — No Clocks or Refreshing 


Absolute Maximum Ratings* 

Ambient Temperature Under Bias .... -10°C to +85° C 

Storage Temperature - 65° C to +150° C 

Output or Supply Voltages -0.5V to +7V 

Input Voltages -0.5V to +5.5V 

Power Dissipation 1 Watt 


Block Diagram 


*0 

Aj 

A00RESS 

DECODER 

DRIVER 

=► 

32 X 32 

ARRAY 






COLUMN 1/0 
CIRCUITS 


General Description 

The AMI S4015/S4025 family of 1024x1 bit high speed 
VMOS RAMs offers fully static operation with a single 5V 
supply. The device is completely TTL compatible on all 
inputs and output. The family is available in two output 
configurations. The S4015 has an open collector (open 
drain) output and the S4025 has a three state output. The 
stored data is read out nondestructively and is the same 
polarity as the original input data. 

The family is completely static requiring no clocks or re- 
freshing for operation. Chip Select (CS) controls the out- 
put and simplifies memory system expansion. The fast 
chip select time allows decoding the chip select from the 
address without increasing address access time. 

The S4015/S4025 is fabricated using AMI’s proprietary 
VMOS process, thus allowing the production of high speed 
MOS RAMs that are fully compatible with bipolar RAMs 
but offering the advantage of lower power dissipation. 


Logic Symbol 

CS On WE 



Pin Configuration 

cs □ 

1 ^ 16 

13 v cc 


2 15 

3°m 

*1 c 

3 14 

□ WF 

a 2 (= 

4 13 

□ *s 

A 3 C 

A * c 

5 12 

6 11 

-J A 8 

□ A 7 

°0UT C 

7 10 

□ a, 

GND C 

8 9 

□ a* 

877250 




Pin Names 




CS 

Chip Select 

Din 

Data Input 

A 0 -A 9 

Address Inputs 

Dqut 

Data Output 

WE 

Write Enable 



Truth Table 


♦COMMENT: Stresses above those listed under “Absolute Maximum 
Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 



Output (Dqut) 


S4025 


H — Z j Not selected 


H-Z 


H-Z Write “1” 


X j Dqut I Dqut I Read 
































S4015/S4025 


D. C. Characteristics: Vcc - 5V ± 5%, Ta = 0°C to 75° C. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VOL 

Output LOW Voltage 



0.45 

mm 

V CC -Min, IoL~16mA 

VoH 

Output HIGH Voltage (S4025 Family) 

2.4 



tsm 

Vcc = Min, Ioh = - 5.2mA 

VlL 

Input LOW Voltage 



0.8 

V 


Vffl 

Input HIGH Voltage 

2.0 



V 



Input LOW Current 



-40 

juA 

V C c=Max, Vjn=0.4V 


Input HIGH Current 



40 

MA 

V CC =Max, Vjn=4.5V 

Icex 

Output Leakage Current 
(S4015 Family) 


m 

50 



IOFF 

Output Current (High Z — 



50 

juA 

Vcc=Max, Vqut = 2.4V 

(S4025 Family) 




-50 

pA 

Vcc = Max, Vout = 0.5V 

los 

Output Current Short Circuit to 

Ground (S4025 Family) 


ll 

-100 

mA 

V C c = Max, for not more 
than 1 second 


Power Supply 
Current 

S4015 (25) -3 



100 

mA 

Vcc = Max 

Icc 

S4015 (25) -2,4 



125 

mA 

All Inputs Grounded 


S4015 (25) -5 



135 

mA 

Output Open 


Capacitance 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Gin 

Input Capacitance 



5 

pF 

All inputs=0V 
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S401 S/S4025 


A.C. Characteristics: Vn C = 5V ± 5% } T A = 0°C to 75° C 




Symbol Parameter 


READ CYCLE 


tACS Chip Select Time 


RCS Chip Select Recovery Time 


AA Address Access Time 


ITE CYCLE 


tyys Write Disable Time 


twR Write Recovery Time 


W Write Pulse Width 


®WSD Data Set-up Time Prior 
to Write 


twHD Data Hold Time After Write 


WSA Address Set-up Time 


WHA Address Hold Time 


WSCS Chip Select Set-up Time 


twHCS Chip Select Hold Time 


S4015(25) 


Min. Typ. 


S4016(25) - 3,4 


Min. Typ. | Max. 


S4015(25) - 2 



Units Conditions 


See Test 
Circuit & 
Waveforms 


See Test 
Circuit & 
Waveforms 


> 

DC 

O 

s 

ui 

s 


Physical Dimensions 

16-Pin Plastic 

— H j— 0.200 MAX 

j i L_J_0.280 

I J “ -r 0.220 


16-Pin Cer-DIP 




L 

PIN 1 IDENTIFIER 



0.810 MAX 
0.065 1 
0.040 


0.090 MIN — *1 f— 0.020 
MIN 




15° MAX / i 

W k' 


Ordering Information 



Output 


T AA (ns) Max. Ice (mA) Max. 


S4015 - 2 


S4015 - 3 


S4015 - 4 


S4015 - 5 


S4025 - 2 


34025 - 3 


S4025 - 4 


S4025 - 5 



16-Pin Ceramic 

PIN 1 IDENTIFIER — \ 



0.295 

' 0.250 0.090 MIN 


-0.020 MIN BEND 


MARKINGS 
.. ON LID 
I 'V- SURFACE 
ONLY 


R 


'y y _4^o.o 12 

i 11 0,008 


Order Number 

Plastic 

Cer-DIP 

Ceramic 

S40152P 

S40152E 

S40152C 

S40153P 

S40153E 

S40153C 

S40154P 

S40154E 

S40154C 

S40155P 

S40155E 

S40155C i 

S40252P 

S40252E 

S40252C 

MThrmr 

S40263E 



S40254E 

S40254C 

S40255P 

S40255E 

S40255C 



























































































































AMI S4016 


4096 Bit (1024x4) 
Static VMOS RAM 


Features 

□ High Density 18 Pin Package 

□ Single +5V Supply 

□ Completely Static Operation: 
No Clocks Required 

□ Completely TTL Compatible 

□ Common Data I/O: 

Three State Outputs 

□ High Speed Operation: 

Access Time: 200ns Maximum 

□ Fan-Out of 5 TTL - Iol = 
8mA @ 0.4V 

Absolute Maximum Ratings* 


Ambient Temperature Under Bias -10°C to 80°C 

Storage Temperature . . . . -65°C to 150°C 

Voltage on Any Pin 

With Respect to Ground -0.5V to 7V 

Power Dissipation 1W 


General Description 

The AMI S4016 is a 4096 bit fully static RAM Organ- 
ized as 1024 words by 4 bits. The device is fully TTL 
compatible on all inputs and outputs and has a single 
+ 5 V supply. The common data input /output pins 
facilitate interface with systems utilizing a bidirec- 
tional data bus. The stored data is read out non- 
destructively and is the same polarity as the original 
input data. 

The S4016 is fully static requiring no clocks or 
refreshing for operations. This simplifies device opera- 
tion as no address setup times are required. The chip 
select function facilitates memory system expansion 
by allowing the input /output pins to be OR-tied to 
other devices. 

The S4016 is fabricated using AMI’s proprietary 
VMOS technology. This process permits the manu- 
facture of high performance memory devices suitable 
for high volume production. 



Pin Names 

Ao — An Address Inputs WE Write Enable 
CS Chip Select Vqq +5V Power 

I/Oi — I/O4 Data Input/Output 


Logic Symbol 



Pin Configuration 



Truth Table 


| Inputs 

Mode 

CS 

WE 

Din 

DOUT 

H 

X 

X 

H-Z 

Not Selected 

wm 

mm 

L 

H-Z 

Write “0” 

£■ 

19 

H 

H-Z 

Write “1” 

19 

H 

X 

Dqut 

Read 


♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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mn am. 


S4016 


D.C. Operating Characteristics: V cc = 5V ± 5%; T A = 0°C to 70° C 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Ili 

Input Leakage Current 



10 

M A 

Vim = 0V to 5.25V 

Ilo 

I/O Leakage Current 



10 

M 


Icc 

Power Supply Current 



95 

mA 

Vim =5. 25V T a =25°C 



100 

mA 

Vnsi=5.25V T a =0°C 

VlL 

Input LOW Voltage 

-0.3 


0.8 

V 


Vffl 

Input HIGH Voltage 

2.0 


Vcc 

V 


V 0 L 

Output LOW Voltage 



0.4 

V 

Iol = 8mA 

V OH 

Output HIGH Voltage 

2.4 


Vcc 

V 

Iqh = ~ 1mA 


Capacitance: T A = 25° C; f = 1.0 MHz 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Cl/O 

Input/Output Capacitance 



5 

pF 

> 

o 

ii 

o 

Gin 

Input Capacitance 



5 

pF 

> 

o 

n 

§ 

> 



A.C. Characteristics: V cc = 5V ± 5%; T A = 0°C to 70° C 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

tCYC 

Read or Write Cycle Time 

200 



ns 

See Test Circuit 

and 

Waveforms 

t ACC 

Address Access Time 



200 

ns 

t0HA 

Output Hold from Address 

50 



ns 

tcs 

Chip Select Access Time 



70 

ns 

toFF 

Output H-Z from Chip Select 



60 

ns 

tAWS 

Address Write Setup Time 

0 



ns 


Write Time 

120 



ns 


Write Recovery Time 

0 



ns 

t 0 TW 

Output H-Z from Write Enable 



60 

ns 

Idws 

Data Setup Time 

120 



ns 

Idwh 

Data Hold Time 

0 



ns 

tcx 

Chip Select to Output Active 

20 



ns 


A.C. Test Load 


OUTPUT O- 



877311 


^7 


A.C. Test Conditions 

Input Pulse Levels 0.8V to 2.4V 

Input Rise & Fall Times 10 ns 

Input and Output Timing Level 1.5V 






















































































































ABU 


S4016 


Read Cycle (note 1) 

Propagation Delay From Address Inputs 


Propagation Delay from Chip Select 


/ 

'cx 


Write Cycle 



NOTES: 




1. A read occurs during the overlap of a LOW CS and a HIGH WE. 

2. A write occurs during the overlap of a LOW CS and a LOW WE. 

3. t\^R is referenced to the positive transition of WE. 

4. WE must be HIGH during all address transitions. 

5. If the CS LOW transition occurs simultaneously with the WE LOW transition, then the output buffers remain in the high 
impedance state. 
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S4017 


AMI 


4096 Bit (4096x1) 
Static VMOS RAM 


Features 

□ High Density 18 Pin Package 

□ Single + 5 V Power Supply 

□ Completely Static Operation: 

No Clocks Required 

□ Completely TTL Compatible Inputs 

□ TTL Compatible Three-State Output 

□ High Speed Operation: 

55ns Max. Access Time (S4017 — 4) 

□ Fan-out of 5 TTL - Iql = 8mA @0.4V 

Absolute Maximum Ratings* 


Ambient Temperature Under Bias -10°C to 80°C 

Storage Temperature -65°Ctol50°C 

Voltage on Any Pin 

With Respect to Ground -0.5V to 7 V 

Power Dissipation . 1W 


General Description 

The AMI 4017 is a 4096 bit fully static RAM organ- 
ized as 4096 one-bit words. The device is fully TTL 
compatible on all inputs and the output and has a 
single + 5V power supply. It has separate data input 
and output pins for maximum design flexibility. The 
stored data is read out nondestructively and is the 
same polarity as the original input data. 

The S4017 is fully static requiring no clocks or refresh- 
ing for operation. This simplifies device operation as 
no address setup times are required. The chip select 
function facilitates memory system expansion by 
allowing the data output pin to be OR-tied to other 
devices. 

The S4017 is fabricated using AMI’s proprietary 
VMOS technology. The process permits the manu- 
facture of high performance memory devices suitable 
for high volume production . 



Block Diagram 



Pin Names 

Aq-Ah Address Inputs Din Data Input 
CS Chip Select Dqtjt Data Output 
WE Write Enable Vcc +5V Power 


Logic Symbol 

Pin Configuration 





ad £ 


] Vcc 

A 0 



1 18 

A, 



A,[ 

2 17 

] A 6 

A 2 

A 3 


°IN 

A 2 £ 

3 16 

]A7 

A 4 



a 3 H 

4 15 

J Ag 

Aj 



*4 £ 

5 14 

] Aq 

A7 



*5 [ 

6 13 

] AlO 

A8 

Ag 


— — DquT 

d out [ 
55? [ 

7 12 

R U 

] Al1 

An 



GND [ 

9 10 

] CS 

877311 

WE CS 

877 . 11 ; 




Truth Table 



Inputs 

Output 

Mode 

CS 

WE 

Din 

Dout 

H 

X 

X 

H-Z 

Not Selected 


mm 

L 

H-Z 

Write “0” 


H 

H 

H-Z 

Write “1” 


H 

X 

Dout 

Read 


♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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AMI 


S4017 


D.C. Characteristics: V cc = 5V ± 5%, T A = 0°C to 70° C 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VOL 

Output LOW Voltage 



0.45 

V 

Iol = 16mA 

VOH 

Output HIGH Voltage 

2.4 



V 

Ioh = -5.2mA 

VlL 

Input LOW Voltage 



0.8 

V 


VlH 

Input HIGH Voltage 

2.0 



V 


Ili 

Input Leakage Current 



10 

juA 

V C c = Max., Vin = 0 to V C c 

m 

Output Leakage Current 



50 

pA 

CS = 2.0V, V CC = Max., 

VoUT = 0 to 4.5V 

los 

Output Current Short 
Circuit to Ground 



-100 

raA 

Vcc = Max., for not more than 
one second. 


Power Supply 

Current 

S4017-4 



150 

mA 

Vcc = Max., CS = Vil, Output 
Open 

S4017-3 



180 

mA 

S4017-2 (-1) 



160 

mA 


Capacitance: T A = 25° C, f = 1.0MHz 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Gin 

Input Capacitance 



5 

pF 

f 

ii 

o 

< 

Gout 

Output Capacitance 



8 

pF 

Vqut = 0V 


A.C. Characteristics: T A = 0°C to 75° C, V CC = +5V ± 5% 


Read Cycle 

S401 7-3-4 

S4017-2 

S4017-1 

Units 

Conditions 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tRC 

Read Cycle Time 

55 


70 


90 


ns 

See A.C. test 
condition 

and 

waveform 

*AA 

Address Access Time 


55 


70 


90 

ns 

tACS 

Chip Select Access Time 


30 


40 


50 

ns 

tOH 

Output Hold from Address Change 

10 


10 


10 


ns 

*LZ 

Chip Select to Output L — Z 

10 


10 


10 


ns 

tHZ 

Chip Select to Output H — Z 


25 


30 


40 

ns 


Write Cycle 

S4017-3-4 

S4017-2 

S4017-1 

Units 

Conditions 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

twc 

Write Cycle Time 

55 


70 


90 


ns 

See A.C. test 
conditions 
and 

waveforms 

tew 

Chip Select to End of Write 

30 


35 


55 


ns 

tAW 

Address Valid to End of Write 

40 


45 


65 


ns 

tAS 

Address Setup Time 



EH 


mm 


ns 

t W p 

Write Pulse Width 

■ 




mm 


ns 

twR 

Write Recovery Time 

15 


25 


25 


ns 

*DW 

Data Valid to End of Write 

25 


25 


35 


ns 

tDH 

Data Hold Time 

10 


10 


10 


“I 

ns 

twz 

Write Enable to Output HZ 


25 


30 


40 

ns 

tow 

Output Active from End of Write 

0 

25 

0 

30 

— i 

0 

40 

ns 
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cam 7 


Ml lit, 


Physical Dimensions 
18-Pin Plastic 

PIN 1 IDENTIFIER — > 



0.090 MIN — j U * 4 — 0.200 MAX 

II 

-Hf— 0.020 MIN BEND 


18-Pin Cer-Dip 


f ,, 

0 920 MAX ! 




18-Pin Ceramic 

PIN 1 IDENTIFIER -a 

-0*^31 T lAr |)8 



0.090 MIN — ' K— +-0.200MAX 
0.020 Ml N—W 


h MARKINGS 
t _ ON LID 
Y SURFACE 
J ONLY 


15° MAX J | JL 0.012 
^^0.008 


Read Cycle 

Propogation Delay From Address Inputs 



DATA OUT PREVIOUS DATA VALID - 


Propogation Delay From Chip Select 



H— -'iz 

DATA OUT HI Z 



/ N 

‘ 90% 

\ 

' -1 +- 

“ \ ,0 “ ' 

j-4 10 ns --►j 

f* 10 ^ 

y 

1 90 % 

1 


1 

p* 10 os 


■ 


NOTES: 

1. A read occurs during the overlap of a LOW CS and a HIGH WE. 4. WE must be HIGH during all address transitions. 

2. A write occurs d urin g the overlap of a LOW CS and a LOW WE. 5. If the CS LOW transition occurs simultaneously with the WE LOW 

3. t WR is referenced to the positive transition of WE. transition, then the output buffers remain in the high impedance 












AMI 


S5101 


Features 

□ Ultra Low Standby Power 

□ Data Retention at 2V (5101L) 

□ Single +5 Volt Power Supply 

□ Completely Static Operation 

□ Completely TTL Compatible Inputs 

□ Three -State TTL Compatible Outputs 


1024 Bit (256x4) 
Static CMOS RAM 

General Description 

The AMI S5101 family of 256 x 4-bit ultra low power 
CMOS RAMs offers fully static operation with a single 
+ 5 volt power supply. All inputs and outputs are 
directly TTL compatible. With data inputs and out- 
puts on adjacent pins, either separate or common data 
I/O operations can easily be implemented for max- 
imum design flexibility. The three-state outputs will 
drive one full TTL load and are disabled (high imped- 
ance state) by output disable (OD), either chip enable 
(CEl or CE2), or in a write cycle (R/W = LOW). This 
facilitates the control of common data I/O systems. 


Block Diagram 



Logic Symbol 


4 — 




a 2 

A-, 


21 

A 4 


5 

A 5 


6 — 

*6 


9 -- 

A? 

Oli 

DO, 

11 

“2 

oo 2 

13 — 

“3 

00 3 

15 

°<4 

do 4 

18 — - 

00 

R/W CE2 CFi 


FTT 


Pin Configuration 




877301 

Address Inputs 

CEl 

Chip Enable 

Data Inputs 

CE2 

Chip Enable 

Data Outputs 

R/W 

Read/Write Input 

Output Disable 

V CC 

+5 Volt Power Supply 


Truth Table 


CEl 

CE2 

OD 

R/W 

Din 

Output 

Mode 

H 

X 

X 

X 

X 

High Z 

Not Selected 

X 

L 

X 

X 

X 

High Z 

Not Selected 

X 

X 

H 

H 

X 

High Z 

Out Disabled 

L 

H 

H 

L 

X 

High Z 

Write 

L 

H 

L 

L 

X 

High Z 

Write 

L 

H 

L 

H 

X 

D 0 ut 

Read 


Pin Names 


Ao-A^ 
DIi - DI 4 
DOi - DO 4 
OD 
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General Description (Continued) 

The stored data is read out nondestructively and is 
the same polarity as the original input data. The S5101 
is totally static, making clocks unnecessary for a new 
address to b e accepted. The device has two chip enable 
inputs (CE1 and CE2) allowing easy syst em expansion. 
CE2 disables the entire device but CE1 does not dis- 
able the address buffers and decoders. Thus, minimum 
power dissipation is achieved when CE2 is low. 

When deselected (CE2 = LOW), the S5101 draws less 
Absolute Maximum Ratings* 


than 10 microamps from the 5 volt power supply. 
The S5101L is identical to the S5101 but has the 
additional feature of guaranteed data retention with 
the power supply as low as 2 volts. This makes the 
device an ideal choice when battery augmented non- 
volatile RAM storage is mandatory. 

The S5101 is fabricated using a silicon gate CMOS 
process suitable for high volume production of ultra 
low power, high performance memories. 


Ambient Temperature Under Bias 

Storage Temperature 

Voltage on Any Pin with Respect to Ground 

Maximum Power Supply Voltage 

Power Dissipation 


. ... -10° C to 80° C 
. .. -65°C to 150°C 
-0.3V to V cc +0.3V 

11V 

1W 


♦COMMENT: Stresses above those listed under ‘‘Absolute Maximum Rating” may cause permanent damage to the device. This is 
a stress rating only and functional operation of the device at these or at any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 


n 


D.C. Characteristics: T A = 0°C to 70° C, V cc = 5V ± 5% (Unless otherwise specified) 


Symbol 

Parameter 

Limits 

Units 

Conditions 

Min. 

Max. 

!li 

Input Leakage Current 


1 

nA 

Vin = 0V to Vcc 

Ilo 

Output Leakage Current 

■ 

■ 

nA 

CE1 = Vih 

Vout = 0V to Vcc 

*cc 

Operating Supply Current 

■ 

22 

mA 

Outputs = Open, 

Vin = Vil to Vcc 

!cCL 

Standby Supply Current 

r»n b w&w 


10 

nA 

Vin = 0V to Vcc 
except 

CE2 <0.2V 

S5101-3 


140 

MA 

S5101-8 


500 

p A 

Vil 

Input Low Voltage 

-0.3 

0.65 

V 


VlH 

Input High Voltage 

2.2 

Vcc 

V 


VoL 

Output Low Voltage 


0.4 

V 

IOL = 2 mA 

VqH 

Output High Voltage 

2.4 


V 

Iqh = -1 mA 


Capacitance 


Symbol 

Parameter 

| Limits j 

Units 

Conditions 

Min. 

Max. 

Cin 

Input Capacitance 


8 

pF 

Vin = 0V, on all Input Pins 

Co 

Output Capacitance 


12 

pF 

v 0 = ov 
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ABU 


A.C. Characteristics for Read Cycle: Ta = 0°C to 70°C, Vcc = 5V ± 5% (Unless otherwise specified) 


Symbol 

Parameter 

S5101-1, 

S5101L-1 

Limits 

S5101, S5101L 
S5101-3, S5101L-3 
Limits 

■ 1 1 . 31 1 . | 

1 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 

Min. 


Trc 

Read Cycle Time 

450 


650 


800 


ns 

See A.C. 

Conditions 

of Test and 

A.C. Test 

Load 

TacC 

Access Time 


450 


650 


800 

ns 

t coi 

CE1 to Output Delay 


400 


600 


800 

ns 

TC02 

CE2 to Output Delay 


500 


700 


850 

ns 

Tod 

Output Disable to Enabled 
Output Delay 


250 


350 . 


450 

ns 

Tdf 

Output Disable to Output 

H-Z State Delay 

0 

130 

0 

150 

0 

200 

ns 

tohi 

Output Data Valid Into Next 
Cycle with respect to 

Address 

0 


0 


0 


ns 

TOH2 

Output Data Valid Into 

Next Cycle with respect 
to Chip Enable 

0 


i 

0 


0 


ns 


A.C. Characteristics for Write Cycle — Separate or Common Data I/O Using Output Disable 

T a = 0°C to 70° C, V cc = 5V ± 5% ( Unless otherwise specified) 


Symbol 

Parameter 

S5101-1, 

S5101L-1 

Limits 

S5101, S5101L, 
S5101-3 
S5101L-3 
Limits 

S5101-8 

Limits 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

TWC 

Write Cycle Time 

450 


650 


800 


ns 

See A.C. 
Conditions 

of Test 

and A.C. 

Test Load 

Taw 

Address To Write Delay 

130 


150 


200 


ns 

Tcwi 

CE1 to Write Delay 

350 


550 


650 


ns 

TCW2 

CE2 to Write Delay 

350 


550 


650 


ns 

TdW 

Data Set-Up to End of 

Write Time 

250 


400 


450 


ns 

Tdh 

Data Hold After End of 

Write Time 

50 


100 


100 


ns 

T WP 

Write Pulse Width 

250 


400 


450 


ns 

TWR 

End of Write to New 

Address Recovery Time 

50 


50 


100 


ns 

TdS 

Output Disable to 

Data-In Set-Up Time 

130 

1 

150 


200 


ns 


Low Vcc Data Retention Characteristics for S51 OIL, S5101L-1, S5101L-3* 1 J 

T A = 0°Cto 70°C 



Parameter 

Limits 

Conditions 

Min. 

Max. 

Units 

Vdr 

Vcc f° r Data Retention 

2.0 


V 

CE2 <0.2V 

ICCDR 

Data Retention 
Supply Current 

S5101L-1, S5101L 


10 

pA 

Vcc=V DR 

Tr=Tf= 20 ns 

S5101L-3 


140 

pA 

T CDR 

Chip Deselect to Data Retention Time 

0 


ns 


Tr 

Operation Recovery Time 

Trc I 2 1 


ns 



Notes: 

[1 ] For guaranteed low Vqq Data Retention @ 2.0V, order must specify S5101L, S5101L-1 or S51011-3. 
[2] TrjQ = Read Cycle Time. 


©1C MASTER 1978 


1043 


MEMORY 





















































































































































/liYftft 


CCH f\A 

dvl I U I 





AMI 




S5101 



Ordering Information 


Device 

Access 

Time (ns) 

Standby 

Current (/iA) 

Data 

Retention 
at 2V 

Order Number 

Plastic 

Cer-DIP 

Ceramic 

S5101 


10 


S5101P 

S5101E 

S5101C 

S5101-1 


10 


S51011P 

S51011E 

S51011C 

S5101-3 

650 



S51013P 

S51013E 

S51013C 

S5101-8 

800 



S51018P 

S51018E 

S51018C 

S5101L 

650 


■9 ■ 

S5101LP 

S5101LE 

S5101LC 

S5101L-1 

450 


KSH. 

S5101L1P 

S5101L1E 

S5101L1C 

S5101L-3 

650 

■j 

Yes 

S5101L3P 

S5101L3E 

S5101L3C 


A.C. Test Load 







— 

1.73V 




S5101 

— 

[ 




D.U.T. 

4 

^ 66012 

1 1 

A.C. Conditions of Test 






Input Levels 

0.65V to 2.2V 





Input Rise and Fall Time 

20ns 





Timing Measurement Reference Level 

1.5V 




Z 100 pF 



1076146 
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Features 

□ Ultra Low Standby Power 

□ S6508 Completely TTL Compatible 

□ S6508A Completely CMOS Compatible 

□ 4V to 11 V Operation (S6508A) 

□ Data Retention at 2V 

□ Three -State Output 

□ Low Operating Power: lOmW @ 1MHz (5V) 

□ Fast Access Time: 115ns @ 10V 


1024 Bit (1024x1) 
Static CMOS RAM 

General Description 

The AMI S6508 family of 1024x1 bit static CMOS 
RAMs offers ultra low power dissipation with a single 
power supply. The device is available in two versions. 
The basic part (S6508) operates on 5V and is directly 
TTL compatible on all inputs and the three-state out- 
put. The S6508 “A” operates from 4V to 11V and is 
fully CMOS compatible. The data is stored in ultra 
low power CMOS static RAM cells (six transistor). 
The stored data is read out nondestructive^ and is 
the same polarity as the original input data. The 
address is buffered by on-chip address registers. These 
internal registers are latched by the HIGH to LOW 
transition of chip enable (CE). The write enable and 
chip enable functions are designed such that either 
separate or common data I/O operations can be easily 
implemented for maximum design flexibility. 
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S6508/S6508A 


General Description (Continued) 

The S6508 is fabricated using a silicon gate CMOS 
process suitable for high volume production of high 
performance, ultra low power memories. When 
deselected (CE = HIGH), the S6508-1 draws less than 
10 microamps from the 5V supply. In addition, it 

CMOS to TTL - S6508/S6508-1 
Absolute Maximum Ratings 


offers guaranteed data retention with the power 
supply as low as 2 volts. This process makes the device 
an ideal choice where battery augmented nonvolatile 
RAM storage is mandatory. 


Supply Voltage . . . . 8.0V 

Input or Output Voltage Supplied GND - 0.5V to Vcc + 0.5V 

Storage Temperature Range < -65°C to 150 C 

Operating Temperature Range, Commercial 0°C to 70° C 


D.C. Characteristics (Vcc = 5.0V ± 5%, Ta = 0°C to 70°C) 


Symbol 

Parameter 

Min. 

Max. 

Units 

Conditions 

Vffl 

Logical “1” Input Voltage 

Vcc- 2.0 


V 


VlL 

Logical “0” Input Voltage 


0.8 

V 


IlL 

Input Leakage 

-1.0 

1.0 

MA 

ov < v IN < v cc 

v OH2 

Logical “1” Output Voltage 

Vcc- 0.01 


V 

I 0 UT = 0 

v OHl 

Logical ; ‘l” Output Voltage 

2.4 


V 

lOH = “ 0.2mA 

v OL2 

Logical “0” Output Voltage 


GND + 0.01 

V 

I 0 UT = 0 

v OLl 

Logical “0” Output Voltage 


0.45 

V 

Iql = 2.0mA 

io 

Output Leakage 

-1.0 

1.0 

mA 

ov<v 0 <v C c,ce = v ih 

J CCL 

Standby Supply Current 

S6508 


100 

fiA 

V IN = V CC* CE = V IH 

S6508-1 


10 

ju A 

J CC 

Supply Current S6508/S6508-1 


2.0 

mA 

f = 1MHz 

C IN 

Input Capacitance 


7.0 

pF 


c 0 

Output Capacitance 


10.0 

pF 



A.C. Characteristics (V cc = 5.0V ±10%, C L = 50pF (One TTL Load), T A = 0°C to 70° C) 


Symbol 

Parameter 

S6508-1 S6508 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 

tACC 

Access Time from CE 


300 


460 

ns 

See A.C. conditions of 
test and A.C. test load. 

tEN 

Output Enable Time 


180 


285 

ns 

tDIS 

Output Disable Time 


180 


285 

ns 

tCEH 

CE HIGH 

200 


300 


ns 

tCEL 

CE LOW 

300 


460 


ns 

twp 

Write Pulse Width (LOW) 

200 


300 


ns 

tAS 

Address Setup Time 

7 


15 


ns 

*AH 

Address Hold Time 

90 


130 


ns 

tDS 

Data Setup Time 

200 


300 


ns 

tDH 

Data Hold Time 

0 


0 


ns 

tMOD 

Data Modify Time 

0 


0 


ns 
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CMOS to CMOS - S6508 A/S6508A- 1 
Absolute Maximum Ratings 


Supply Voltage 

Input or Output Voltage Applied ....... 

Storage Temperature Range 

Operating Temperature Range, Commercial 


cecAo/eccno a 
ouuuo/ OUJUOM 


12.0V 

-0.5V to Vcc + 0.5V 
... -65°C to 150° C 
0°C to 7Q°C 


D.C. Characteristics (V cc = 4V to 11V, T A = 0°C to 70°C) 


Symbol 

Parameter 

Min. 

Max. 

Units 

Conditions 

V IH 

Logical “1” Input Voltage 

70% V cc 


V 


VlL 

Logical “0” Input Voltage 


20% V cc 

V 


IlL 

Input Leakage 

-1.0 

1.0 

mA 

ov < v IN < v cc 

VOH 

Logical “1” Output Voltage 

Vcc-0.01 


V 

IquT = 0 

VOL 

Logical “0” Output Voltage 


GND + 0.01 

V 

r OUT = 0 

io 

Output Leakage 

-1.0 

1.0 

M 

0V<V o <V cc ,CE = V IH 

J CCL 

Standby Supply Current 

S6508A 


500 

^A 

V IN = V CC> CE = V IH 

S6508A-1 


100 

mA 

X CC 

Supply Current 

VCC=5V 


2.0 

mA | 

f = 1MHz 

(S6508A/S6508 A-l ) 

v cc =iov 


4.3 

mA 

C IN 

Input Capacitance 


7.0 

pF 


Co 

Output Capacitance 


10.0 

pF 



A.C. Characteristics (Vcc = Vcc ± 10%, T A - 0°C to 70°C) 




Symbol 

Parameter 

Vcc 

S6508A-1 

S6508A 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 


Access Time from CE 

I 5V 


275 


460 

ns 

See A.C. conditions 
of test and A.C. test 
load. 

10V 


115 


185 

ns 


Output Enable Time 

5V 


165 


285 

ns 

10V 


75 


120 

ns 

tDIS 

Output Disable Time 

5V 

1 

165 


285 

ns 

10V 


75 


120 

ns 

tCEH 

CE HIGH 

5V 

175 


300 


ns 

10V 

80 


125 


ns 

tCEL 

CELOW 

5V 

275 


460 


ns 

10V 

115 


185 


ns 


Write Pulse Width (LOW) 

5V 

175 


300 


ns 

10V 

80 


125 


ns 

tAS 

Address Setup Time 

5V 

7 


15 


ns 

10V 

7 


15 


ns 

tAH 

Address Hold Time 

5V 

80 


130 


ns 

10V 

40 


60 


ns 

tDS 

Data Setup Time 

5V 

175 


300 


ns 

10V 

80 


125 


ns 

tDH 

Data Hold Time 

5V 

0 


0 


ns 

10V 

0 


0 


ns 

tMOD 

Data Modify Time 

5V 

0 


0 


ns 

10V 

0 


0 


ns 
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AMK. 


S6508/S6508A 



NOTES: 


1. The write operation is terminated on any positive edge of Chip Enable (CE) or Write Enable (WE). 

2. The data output will be in the high impedance state whenever WE is LOW. 


3. WE is HIGH during a read operation. 
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Low Vqq Data Retention Characteristics (T^ = 0°C to 70° C) 


Symbol 


V DR 


! CCDR 


^CDR 


*R 


Parameter 


Vqq for Data Retention 


Data Retention 
Supply Current 


Deselect Setup Time 


Recovery Time 


Min. Max. 


2.0 


S6508, S6508A 


S6508-1, S6508A-1 



Conditions 


CE = 2.0V 


V CC = V DR mn - 
tR = tp = 20ns 


tCEH 


tCEH 


Package Outlines 

16-Pin Plastic 


16-Pin Cer-DIP 

PIN 1 IDENTIFIER \ 


1 __ 

0.100 TYP 

I 



I . I 0.280 
I 0.220 

9dl R)8 * 



0.810 MAX 

0.065 

0040 



' PIN 1 IDENTIFIER 1 

■ - 0 020 _ *. 0,310 

MIN / i . 0 290 0.090 MIN - 




15° MAX / i 

■w k- -J— ; 


16-Pin Ceramic 



MARKINGS 
ON LID 
SURFACE 
ONLY 


0.090 MIN— I |- -4 0.200 MAX (- +0 275 

— Hf— 0020 MIN BEND+-- +0 290 


15" MAX / 

w 


Ordering Information 


Device 


S6508 

S6508-1 

S6508A 

S6508A-1 


Access 

Time 


185ns (10V) 
115ns (10V) 





Interface 


TTL 

TTL 




f © 

\ 

f® 




Order Number 

Plastic 

Cer-Dip 

Ceramic 

S6508P 

S6508E 

S6508C 

S65081P 

S65081E 

S65081C 

S6508AP 

S6508AE 

S6508AC 

S6508A1P 

S6508A1E 

S6508A1C 
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AMI 


16,384 Bit (2048x8) 
Static VMOS ROM 

General Description 

The AMI S4216B is a 16,384 bit static mask program- 
mable VMOS ROM organized as 2048 words by 8 bits. 
The device is fully TTL compatible on all inputs and 
outputs and has a single +5V power supply. The three- 
state outputs facilitate memory expansion by allowing 
the outputs to be or-tied to other devices. 

The S4216B is fully compatible with 16K UV EPROMs 
(+5 V version) making system development much easier 
and more cost effective. It is fully static, requiring no 
clocks for operation. The three chip selects are mask 
programmable, the active level for each being specified 
by the user. 

The S4216B is fabricated using AMI’s proprietary 
n- channel VMOS technology. This permits the man- 
ufacture of very high density, high performance mask 
programmable ROMs. 


< 


I 


♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 



Features 

□ Fast Access Times: 250 ns Maximum 

□ Fully Static Operation 

□ Single +5V ±10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three- State TTL Compatible Outputs 

□ Three Programmable Chip Selects 

□ EPROM Pin Compatible 

□ Fan-out of 5 TTL — Iql = 8mA @ 0.4V 
Absolute Maximum Ratings* 


Ambient Temperature Under Bias -10°Cto80°C 

Storage Temperature -65°C to 150°C 

Output or Supply Voltages -0.5V to 7V 

Input Voltages -0.5V to 5.5V 

Power Dissipation 1W 
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D.C. Characteristics: T A = 0°C to 70° C, V cc = 5V ± 10% 


Symbol Parameter 


Vol Output LOW Voltage 

Vqh Output HIGH Voltage 


Vil Input LOW Voltage 


Vjh Input HIGH Voltage 


Ili Input Leakage Current 


Ilo Output Leakage Current 


Ice Power Supply Current 


Capacitance: T A = 25° C, f = IMhz 


Symbol Parameter 


Cin Input Capacitance 


Cqut Output Capacitance 


A.C. Characteristics: T A = o to 70° C, V C c = 5 V ± 10% 


Symbol Parameter 


1 4 A Address Access Time 


t A cs Chip Select Access Time 


toFF | Chip Select Turn-off 
! Time 



Conditions 


I OL = 8mA 


Iqh = -1 mA 




Vin = 0 to 5.5V 

= 0.4 to 5.5V, Chip 
Deselected 


V CC = Max., T a = 0°C 


Conditions 



Vln = 0V 


VquT - 0V 


Conditions 


See A.C. Test 


Conditions 


& Waveforms 


Waveforms 

CS, - CS3 

)( VAL,D )( 

ftj- A 10 



! acs[-« ► [-* ►’off 


'AA ► . 

°t -°« — 

^ VALID DATA ^ 

0 1 - °8 

^ VALID DATA 

10? 7320 


10773J9 



Propagation From Chip Select 


Propagation From Address 


Package Outlines 

24-Pin Plastic 

PIN I IDENTIFIER 


24-Pin Cer-DIP 

PIN 1 IDENTIFIER — * 


24-Pin Ceramic 

PIN 1 IDENTIFIER 





0.090 MIN H K -H- "' 0.200 MAX — 0480 

U-uiuwiN — "ir*~ BtND-t* 


0.090 MIN ► - — 0.200 MAX — 

0.020 Mi?* —— BEND — 


0.012 

0.008 t7tM 
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A.C. Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input/Output Timing Levels 


0.8V to 2.0V 

10ns 

1.5V 


A.C. Test Load 



S4216B 


1077318 

Custom Programming 

The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 


Position 

1 

2 


3-4 


5, 6, 7, 8 

9, . . ., N 
N+l, N + 2 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data.) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


Example: S 1 1 3 0 0 0 0 4 9 E 9 F 1 

S9030000FC 


03 2 0 F0493139F72000F5E0. F00126 


-073 

O o 

o O 

a> 

0 o 

CD 

1 I 

S 1 


x 

CD 

X 


a 

3 

o 

u 


$ 

>> 

PQ 

i 

/\ 

1 3 


2 

< 


03 

I 


r- 


■\ r 


cd 

cd 

Q 

I 


£ 

3 

O) 

o 

0) 

XI 

U 


A /*\ 


000049E9F10320F0493139F72000F5E0F00126 
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65,536 Bit (8192x8) 
Static VMOS ROM 


Features 

□ Single +5V ± 10% Power Supply 

□ High Performance: 

Maximum Access Time: 350ns 

□ EPROM Compatible for Cost Effective 
System Development 

□ Completely Static Operation 

□ Directly TTL Compatible Inputs 

□ Three -State TTL Compatible Outputs 

Absolute Maximum Ratings* 


Ambient Temperature Under Bias ..... -10°C to 80°C 

Storage Temperature -65°Ctol50°C 

Output or Supply Voltages -0.5V to 7V 

Input Voltages -0.5V to 5.5V 

Power Dissipation 1W 


General Description 

The AMI S4264 is a 65,536 bit fully static VMOS 
mask programmable ROM organized as 8192 words 
by 8 bits. The device if fully TTL compatible on all 
inputs and outputs and has a single +5V power supply. 
The three -state outputs facilitate memory expansion 
by allowing the outputs to be or-tied to other devices. 

The S4264 is fully static requiring no clocks for op- 
eration. The chip select (C§) function is used to select 
the device providing for memory system expansion. 
The byte organization of the S4264 makes it ideal for 
microprocessor applications. 

The S4264 is fabricated using AMI’s proprietary 
VMOS technology. This permits the manufacture of 
very high density, high performance mask program- 
mable ROMs. 



♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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D.C. Characteristics: T A = 0°C to 70° C, V rr = +5V ± 10%. 



Parameter 


Output LOW Voltage 


Output HIGH Voltage 


Input LOW Voltage 


Input HIGH Voltage 


Input Leakage Current 


Output Leakage Current 


Power Supply Current 


Capacitance: T A = 25° C, f = 1 MHz. 


Min. Typ. Max. I Units Conditions 


Iql = 8 mA 


!oh = -400pA 



145 mA 



Vin = 0 to 5.5V 


CS > 2.4V, V 0 = 0.4V to 5.5V 


Symbol | Parameter Min. Typ. Max. Units | Conditions 

Input Capacitance 8 pF 

Output Capacitance 10 pF 

A.C. Characteristics: T A = 0°C to 70° C, V cc = +5V ± 10%. 


Gin 

Cqut 


Vin = 0V 
Vqut = 0V 


Symbol Parameter Min. Typ. Max. Units Conditions 

t AA Address Access Time 400 ns See Test Circuit 

t A cs Ghip Select Access Time 150 ns & 

toFF Chip Deselect Time 0 150 ns Waveforms 

WAVE FORMS 


PR0P0GATI0N DELAY FROM ADDRESS PROPAGATION DELAY FROM CHIP SELECT 



PACKAGE OUTLINES 


24-PIN PLASTIC 24-PIN Cer-DIP 24-PIN CERAMIC 
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AMI 

A MILV ML ML® 


84264 


A.C. Test Conditions 


A.C. Test Load 


Input Pulse Levels 
Input Rise and Fall Times 
Input/Output Timing Levels 


0.8V to 2.0V 

10ns 

1.5 V 


T 

I 


238:; 

-Wv-O 2.3V 


50(1 F 


Custom Programming 

The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 


Position 

1 

2 


3-4 


5, 6, 7, 8 


9, . . ., N 


N + l, N + 2 


Example: 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data.) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


S 1 

1 3 

0 0 

0 

0 

4 

S 9 

0 3 

0 0 

0 

0 

F 


'x 





•d'g 

CD 

•x 1 





o o 

O o 
a> <12 

4-1 

-M 

C 

3 

UJ 

to 

a> 

Sh 

TJ 




<H<H 

o o 

O 

u 

T3 

< 




■+J <22 

£ 

i 




coE-i 

ffl 

| 

CO 

1 




} i 

/\ 


— 

"A 

r 

S 1 

1 3 

0 0 

0 

0 

4 


9E9F10320F0493139F72000F5E0F00126 


a 

3 


<& 

aJ 

I 


X 

CJ 

0) 

X 

U 

i 


A \ /^V 

000049E9F10320F0493139F72000F5E0F00126 
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S5204A 


4096 Bit (512x8) Erasable and Electrically 

Reprogrammable ROM 


Features 

□ On-Board Programmability 

□ Fast Access Time — 750ns Max. 

□ High Speed Programming — Less than 1 Minute 
for all 4096 Bits 

□ Programmed with R/W, CS and Vpj^QQ Pins 

□ Completely TTL Compatible — Excluding the 
VpRQG Pin during Read or Write 

□ Ultraviolet Light Erasable — Less than 
10 Minutes 

□ Static Operation — No Clocks Required 

□ Three -State Data I/O 

□ Standard Power Supplies — +5V and - 12V 

□ Mature P- Channel Process 


General Description 

The S5204A is a high speed, static, 512x8 bit, eras- 
able and electrically programmable read only memory 
designed for use in bus- organized systems. Both input 
and output are TTL compatible during both read and 
write modes. Packaged in a 24 -pin hermetically sealed 
dual in-line package, the bit pattern can be erased by 
exposing the chip to an ultraviolet light source through 
the transparent lid, after which a new pattern can be 
written. 


Block Diagram 


V C C GNO Vqg 



00 D 1 D2 03 04 05D6D7 


77675 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss 

except the VproG P in +0.3V to -20V 

Voltage on the VpROG P in relative to Vgs • • ■ • +0.3V to -60V 

Operating Temperature 0°C to +70°C 

Storage Temperature (programmed) -55°C to +85°C 

Storage Temperature (unprogrammed) -55°C to +150°C 


Pin Configuration 



Typical Applications 

□ ROM Program Debugging 

□ Code Translation 

□ Microprogramming 

□ Look-up Tables 

□ Random Logic Replacement 

□ Programmable Waveforms 

□ Character Generation 

□ Electronic Keyboards 


2 

< 



NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 
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S5204A 


DC (STATIC) CHARACTERISTICS (V cc = J5.0V ± 5%, V GG = -12.0V ± 5% T A = 0 - ?0°C unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

VlL 

INPUT VOLTAGE LOW 


0.8 

V 

VlH 

INPUT VOLTAGE HIGH 

Vcc -2-25 

v cc + - 3 

V 

V 0 L 

OUTPUT VOLTAGE LOW 

Iql = 1 -6 ma 


0.4 

V 

V 0 H 

OUTPUT VOLTAGE HIGH 

•oh = 200 

2.4 


V 

•li 

INPUT LEAKAGE CURRENT 


10 

A® 

•lo 

OUTPUT LEAKAGE CURRENT 

CS = 5V 


20 


•gg 

V GG SUPPLY CURRENT 


45 

ma 

•cc 

V cc SUPPLY CURRENT 


50 

ma 

Pd 

POWER DISSIPATION 


750 

mw 


NOTE: Program input Vpj^^ may be tied to V^c during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 



SYMBOL 

CHARACTERISTIC 

T ACC 

ACCESS TIME 

T co 

CHIP SELECT TO 

OUTPUT DELAY 

t dd 

CHIP DESELECT TO 

OUTPUT DELAY 



MAX 

UNIT 

750 

ns 

400 

ns 


ns 


PROGRAM CHARACTERISTICS (R/W G nd , Program pulse rise and fall time (10% to 90%) are both at Ias max). 


SYMBOL 



CHARACTERISTICS 

MIN 

MAX 

UNIT 

ADDRESS SET UPTIME 

10 


JS 

CHIP SELECT SET UP TIME 

10 


AS 

DATASET UP TIME 

10 


AS 

ADDRESS HOLD TIME 

10 


AS 

CHIP SELECT HOLD TIME 

10 


AS 

DATA HOLD TIME 

10 


A® 

PROGRAM PULSE WIDTH 

3 

5 

ms 

LOW 




PROGRAM PULSE WIDTH 

500 


A® 

HIGH 




PROGRAM AMPLITUDE 

-55 

-50 

V 

PROGRAM CURRENT 


35 

ma 

WRITE SET UPTIME 

10 


AS 

WRITE HOLD TIME 

5 


AS 

READ SET UP TIME 

10 


A® 


v PROG* 

•prog 

T WS 

t WH 

t RS 


"Note that in the WRITE mode the MIN value of Vpj^QQ should not be exceeded and that chip select, address, and data lines may remain at TTL 
level, as in the READ mode 


©1C MASTER 1978 






























INTERFACE DESCRIPTION 


S5204A 


Pin 

Label 

Function 

(15) 

DO 

Data Lines - with the R/W line selected for Read.(VjH), the Data Line (DO through D7) 

(16) 

D1 

are set to reflect the contents of the selected memory location. When the R/W line is set 

(17) 

D2 

for Write (Vjl), the Data Lines are stored at the addressed location of the 5204A when 

(18) 

D3 

VpROG I s present. The Data Bus output drivers are three-state devices that remain in the 

(19) 

D4 

high impedance (off) state whenever CS is in the Vjh state or when R/W is in the Vjl 

(20) 

D5 

state. 

(21) 

D6 


(22) 

D7 


(2) 

R/W 

Read/Write - When this input line is set to Vm , the device is in the Write mode, a low (Vjl) 
signal puts it into the Read mode. 

(3) 

CS 

Chip Select — This input line must be set to Vjl for a Read or Write operation to be per- 
formed. When it is High (Vjjj) the output data bus is set to a high -impedance three-state 
condition. 

(4) 

v PROG 

Program - In the Write mode, a 50V olt programming pulse at this input causes the data at 
the Data Lines to be stored in the selected address location. This pin should be tied to Vqq 
for normal Read operations. 

(5) 

A0 

Address Lines - These lines select the 8 bit word in memory for Read or Write operation. 

(6) 

A1 


(7) 

A2 


(8) 

A3 


(9) 

A4 ' 


(10) 

A5 


(11) 

A6 


(13) 

A7 


(14) 

A8 



CONTROL FUNCTION TRUTH TABLE 


CS 

R/W 

v PROG 

MODE 

OUTPUTS 

0 

1 

v PROG 


Active Data Inputs 

0 

0 

v cc 

1 1 

Active 

1 

X 

X 


Floating 


OPERATION 

initially, and after each erasure, all bits of the 5204A are 
in the LOW state (output 0 volts). Data is stored by selectively 
programming a HIGH into the desired bit locations. The R/W 
input (pin 2) is used to select the desired mode of operation. 
When the R/W input is HIGH the chip is in the write enable 
mode of operation. The outputs (Do - D7) are disabled (float- 
ing) with the corresponding pins becoming the data inputs. 
The word address is selected in the same manner as in the Read 
mode. Data to be programmed is presented 8 bits in parallel 
and after the address and data are set up a programming pulse 
(Vp = - 50 volts) is applied. Vp RO c electrically writes the data 
into the memory array. Writing may be inhibited by deselecting 
the chip with the CS input at a HIGH during the write cycle. 
This feature allows true “on board" programming in bus 
organized systems where the R/W and Vp R oG inputs are 
common and the device to be programmed is selected by means 
of the chip select input as during read operations. 


The amount of program energy required to insure 
memory retention may be defined as a function of the number 
of program pulses (N) times the program pulse width (tp W ) 
(N x tp W > 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 
program pulses are required. 

The read operation is accomplished by a LOW at the 
R/W input with the program input connected to Vgg potential. 
True data (data out= date in) is valid after the address is stable. 
The CS input will disable (float) the outputs when HIGH to 
allow capability with bus organized systems. 

Erasure is accomplished by exposing the array to a 2537A 
ultra-violet light source (such as Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54, Turner Designs PROM Eraser, 
Model 30 or equivalent) for a period of 7 to 10 minutes. The 
clear optical lid should be approximately one inch away from 
the lamp tubes. 
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AM! 


S68A10S68B10 


Features 

□ Organized as 128 Bytes of 8 Bits 

□ Static Operation 

□ Bidirectional Three-State Data Input/Output 

□ Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

,□ Single 5 Volt Power Supply 

□ TTL Compatible 

□ Maximum Access Time: 

—360ns for S68A10 
-250ns for S68B10 


Absolute Maximum Ratings 

Supply Voltage -0.3V to +7.0V 

Input Voltage -0.3V to +7 .0V 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range ....... -55°C to +150°C 


Block Diagram 


MEMORY CONTROL 


(11 (24) 

GNO V CC (+5V) 


1024 Bit (128x8) 
Static Read/Write Memory 

General Description 

The S68A10 andS68B10 are static 128x8 Read/Write 
Memories designed and organized to be compatible 
with the S68A00 and S68B00 Microprocessors. Inter- 
facing to the S68A10 and S68B10 consists of an 8 -bit 
bidirectional data bus, seven address lines, a single 
Read/Write control line, and six chip enable lines, 
four negative and two positive. 

For ease of use, the S68A10 and S68B10 are a totally 
static memory requiring no clocks or cell refresh. The 
S68A10 and S68B10 are fabricated with N-channel 
silicon gate depletion load technology to be fully 
DTL/TTL compatible with only a single +5 volt power 
supply required. 



Physical Dimensions 




2 y MARKINGS 
X ON LID 
SURFACE 
ONLY 
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cfifloi a mm 

wvuw i n/u/v 


16,384 Bit (2048x8) ROM 

ADVANCED PRODUCT DESCRIPTION 



• 

Maximum Access Time = 450 ns @ Cl = 130 pF 

• 

The S6831B is pinout compatible with the Intel 

• 

Low Power 1 50 mW avg. 


2316B, MC68317 

• 

Organized as 2048-Bytes of 8 Bits 

• 

The S6831C is pinout compatible with the 

• 

Static Operation 


EA4600 

• 

Three-State Data Output 

• 

Single 5 -Volt Power Supply 

• 

• 

• 

3 Chip Enable Inputs (Mask Programmable) 
The S683 1 is pinout similar with the S6830 

The S6831A is pinout compatible with the 
2316A, 8316A 

• 

TTL Compatible Input/Output 



FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro- 

ABSOLUTE MAXIMUM RATINGS (See Note 1) 


processors and other demanding applications with simple inter- 
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 



Supply Voltage V cc 

- 0.6 to + 7.0V 

Operating Temperature Range T A 

0 to + 70°C 

Input Voltage Vj n 

-0.5 to+ 7.0V 

Storage Temperature Range T s tg 

-55 to+ 150°C 


NOTE 1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect 
device reliability. 





















DC (STATIC) CHARACTERISTICS (V cc = + 5 Volt ± 5%;T A = 0°C to + 70°C) 

RECOMMENDED DC OPERATING CONDITIONS 




AC (DYNAMIC) CHARACTERISTICS = + 5 Volt ± 5%; T A = 0°C to + 70°C 
READ CYCLE (All timing with \= t f = 20 ns, Load of Figure 1) 
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AiMlI 


S6831 A/B/C 



FIGURE 1 AC TEST LOAD 



CUSTOM PROGRAMMING 

The preferred method of pattern submission is the AMI 
Hex format as described below with its built-in address space 


mapping and error checking. This is the format produced by 
the AMI Assembler/Loader. The format is as follows and may 
be on paper tape, punched card or other media readable by 
AMI. 


ASCII 

Character 


5, 6, 7, 8 


9, .... N 


N+ l,N + 2 


AMI will accept 

EXAMPLE. 


Description 

Start of record (S) 

Type of record 

0 - Header record 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two fo get 
the number of characters to the end of the record. (This includes checksum and address data.) Records may 
be of any length being defined in each record by the byte count. 

Address Value 

The memory location where this record is to be stored. 


Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, and the 
byte count. 

the input format used for the EA4600 or for the Intel 8316A or B in addition to the above format. 

S113000049E9F10320F0493139F72000F5EOF0011D 

S9030000FC 

°o x 

52 £ 8 

o o £■ uj 

UJ O K cc 

cclu 5 a * 

U.« 5 Q => 

O U. o < «» 

K-O O t- V 

oc uj ui oe < o 

<r a. ^ ►— ui 

»—>->- »— < x 

tn h- a “ — <-> 

|ll ! I 

J v / * — A 

S113000049E9F10320F0493139F72000F5E0F0011D 







AMI 


4096 Bit (512x8) Erasable and Electrically 

Reprogrammable ROM 





FEATURES 


• 

On-Board Programmability 

• 

Ultraviolet Light Erasable - Less than 10 Minutes 

• 

Fast Access Time - 500 ns Typ. 

• 

Static Operation — No Clocks Required 

• 

Pin Configuration Similar to the S6830 

• 

Three-State Data I/O 


IK x 8 Bit ROM 

• 

Standard Power Supplies +5V and -12V 

• 

High Speed Programming - Less than 1 Minute for • 

Mature P-Chan Process 


all 4096 Bits 



• 

Programmed with R/W, CS and Vp^QG Pins 



• 

Completely TTL Compatible - Excluding the 




VpRoc Pin during Read and Write 


- 


FUNCTIONAL DESCRIPTION 


TYPICAL APPLICATIONS 


The S6834 is a high speed, static, 512 x 8 bit, eraseable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com- 
patable during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 


• ROM Program Debugging 

• Code Translation 

• Microprogramming 

• Look-up Tables 


• Random Logic Replacement 

• Programmable Waveforms 

• Character Generation 

• Electronic Keyboards 
















Voltage on any pin relative to Vgg except the Vpj^QG P* n +0.3 to -20V 

Voltage on the VppQG pin relative to Vgg +0.3 to -55V 

Operating Temperature 0°C to +70°C 

Storage Temperature (programmed) -55°C to +85°C 

Storage Temperature (unprogrammed) — 55°Ctol50°C 


NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit . 

DC (STATIC) CHARACTERISTICS (V cc = +5 ,0V ± 5%, V GG = -12.0V ± 5% T A = 0 - 70°C unless otherwise noted). 



SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

VlL 

INPUT VOLTAGE LOW 


0.8 

VlH 

INPUT VOLTAGE HIGH 

V C C -2 25 

V CC t0 3 

v OL 

OUTPUT VOLTAGE LOW 

Iql = 1 -6 ma 


0.4 

v OH 

OUTPUT VOLTAGE HIGH 

Iqh = 200/iA 

2.4 


iLI 

INPUT LEAKAGE CURRENT 


10 

! lo 

OUTPUT LEAKAGE CURRENT 

CS = 5V 


20 

l GG 

Vgg supply CURRENT 


45 

! CC 

V cc SUPPLY CURRENT 


50 

P D 

POWER DISSIPATION 


750 



NOTE: Program input Vpp GG may be tied to V GG during the Read. 


AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

t ACC 

ACCESS TIME 

T CO 

CHIP SELECT TO 

OUTPUT DELAY 

t DD 

CHIP DESELECT TO 

OUTPUT DELAY 



MAX 

UNIT 

(6834) 

(6834-1) 

575 

750 

ns 

300 

400 

ns 

250 

325 

ns 
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PROGRAM CHARACTERISTICS (R/W G nc j, Program pulse rise and fall time (10% to 90%) are both at .1 jus max). 


SYMBOL 

CHARACTERISTICS 

MIN 

MAX 

UNIT 

Tas 

ADDRESS SET UP TIME 

10 


JUS 

T css 

CHIP SELECT SET UP TIME 

10 


JUS 

t ds 

DATA SET UP TIME 

10 


Ms 

t ah 

ADDRESS HOLD TIME 

10 


Ms 

t csh 

CHIP SELECT HOLD TIME 

10 


Ms 

t dh 

DATA HOLD TIME 

10 


Ms 

t pwl 

PROGRAM PULSE WIDTH 

LOW 

3 

5 

ms 

t pwh 

PROGRAM PULSE WIDTH 

HIGH . 

500 


Ms 

v PROG* 

PROGRAM AMPLITUDE 

-55 

-50 

V 

IpROG 

PROGRAM CURRENT 


35 

ma 

T WS 

WRITE SET UP TIME 

10 


Ms 

t wh 

WRITE HOLD TIME 

5 


Ms 

t rs 

READ SET UPTIME 

10 


Ms 



*Note that in the WRITE mode the MIN value of VpRQG should not be exceeded and that chip select, address, and data 
lines may remain at TTL level, as in the READ mode. 
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OPERATION 

Initially, and after each erasure, all bits of the 6834 are in the 
logic “0” state (output 0 volts). Data is stored by selectively 
programming a logic “1 ” into the desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic “0” the chip is in the write 
enable mode of operation. The outputs (0j -0g) are disabled 
(floating) with the corresponding pins becoming the data inputs 
(0j Dj]sj i etc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre- 
sented 8 bits in parallel and after the address and data are set 
up a programming pulse (Vp -50 volts) is applied. VppQQ 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic “1” during the write cycle. This feature allows true “on 
board” programming in bus organized systems where the R/W 
and VpRQG inputs are common and the device to be pro- 
grammed is selected by means of the chip select input as during 
read operations. 


INTERFACE DESCRIPTION 


S6834 


The amount of program energy required to insure memory 
retention may be defined as a function of the number of 
program pulses (N) times the program pulse width (tp W ) 
(N x t pw > 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 impulse is used 12 pro- 
gram pulses are required. 


The read operation is accomplished by a logic “1 ” at the R/W 
input with the program input connected to Vg§ potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
“1” to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten- 
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of 7 to 10 minutes. 
The clear optical lid should be approximately one inch away 
from the lamp tubes. 


Pin Label 


Function 


(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

Data Lines - with the R/W line selected for Read (V|j_|), the Data Lines (DO through D7) 
are set to reflect the contents of the selected memory location. When the R/W line is set for 

Write (Vjl), the Data Lines are input to the addressed location of the 6834 when Vpj^Q^ is 
present. The Data Bus output drivers are three-state devices that remain in the high impedance 
(oft) state when CS is in the V|j_j state of when R/W is in the Vj^ state. 

(14) 

R/W 

Read/Write - When this input line is set to Vjjj, the device is in the Read mode, a low (Vj^) 
signal puts it into the Write mode. 

(15) 

CS 

Chip Select - This input line must be set to Vj^ for a Read or Write operation to be per- 
formed. When it is High (Vjjj) the output data bus is set to a high-impedance three-state 
condition and disables the Write operation. 

01) 

v PROG 

Program - In the Write mode, a programming pulse (-50V dc) at this input causes the 
data at the Data Lines to be stored in the selected address. This pin should be tied to Vpp for 
normal Read operations. 

(24) 

A0 

Address Lines - These lines select the 8 bit word in memory for Read or Write operation 

(23) 

A1 

(22) 

A2 


(21) 

A3 


(20) 

A4 


(19) 

A5 


(18) 

A6 


(17) 

A7 


(16) 

A8 






] 


©1C MASTER 1978 


1069 


EMORY 


EMM/Semi 



m 1714104 




SEMI 4104 150NSEC, STATIC, TTLIN/OUT, 1024x4 K-MOS 


FEATURES 

■ Access time as iow as 150 ns max 

■ Cycle time as low as 350 ns max 

■ Static— no refresh required 

■ TTL Compatible Inputs/Outputs 

■ On Chip Address Register 

■ 1Kx4 Organization Ideal for Microprocessor 
Applications 

■ Low Operating Power 450 mw typ 

■ Low Standby Power 35mw typ 

■ Data Retention Mode, Vdd= 4V; Vbb = — 4V 

■ Standard 22 pin dip 

■ Non-lnverted Data Output 

■ Voltage Compatible with Popular Micro- 
processors 


PIN CONFIGURATION 


An Address Inputs 

D]/DO Data Input/ Data Output 
CS Chip S elect Input 

R/W Read/Write Input 

N/C No Internal Connection 

Vss Ground 

Vbb Supply Voltage (— 5V) 

Vcc Supply Voltage (+5V) 

Vdd Supply Voltage (+12V) 


A 

A 

DI/DO 

A- 

A- 

A 


77= 

* 22 

2 

21 

3 

20 

4 

19 

5 

18 

6 

17 

7 

16 

8 

15 

9 

14 

10 

13 

11 

12 


ORDERING INFORMATION 

Part Number 

Speed 

Access 

Cycle 

Package 


4104ACC 

200 

^50 

Ceramic 


4104ACP 

200 

350 

Plastic 


4104BCC 

150 

300 

Ceramic 


4104BCP 

150 

300 

Plastic 


DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


CHARACTERISTICS 
Input Current 
Chip Select Input Current 
Output "Low” Voltage 
Output “High" Voltage 
Output Current (Unselected) 

Supply Current (Selected and 
Averaged over one cycle) 
4104A 4104B 

Tcsw 200 150 

Tc 350 300 

For Other Conditions 
See Figure 3 

Supply Current Taws - 25°cT 

(Unselected) Tamb = 70° C7 

Substrate Current 
Reference Supply Current 
Standby Current Tamb = 25°C 

at Reduced ~ ' 

, ,, ,, Tamb = 70°C 

Voltaaes 


SYMBOL 

I IN 

Ics 

VOL 

VOH 

Ido 


4104A 4104B 

MIN [~MAX~~ MIN MAX UN IT CONDITIONS 

~— 20 4-20 —20 4-20 M Vin = 0.7Vor5V 

~Z20 +20 -20 i-20 M Vcs - 0,5V or 12V 

— 0.5 — 0.5 Vdc I ol= 2.0 mA Fig. 5 

■2.7 > 7l 2 - Vdc I oh — 500 M Fig. 5 

—20 +20 —20 +20 M Vout = 2.7V, Vcs= 12V 

— 50 — 55 mA 

Tamb = 25°C 
Vdd- - 12V 
Vcc — 5V 
Vbb — — 5V 
Vcs — 12V 


5 mA V DD = 12V 

15 mA Vcc = 5 V 

—3 mA Vbb = — 5V 

100~!~aA Vcs=12V 

2 t“ mA V CS = 4V to 15V 

2 Vdd= 4V 

I Vbb = — 4V 

6 mA Vcc= OV 


-3 l__- 

100 T - 
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READ CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

■n 

4104A 

4104B 

UNIT 

CONDITIONS 

MIN 


MIN 

MAX 

Chip Select Read Pulse Width 


200 

■ 

mm 

- 


FULL 

OPERATING 

VOLTAGE 

AND 

TEMPERATURE 

RANGE 

Chip Select Rise and Fall Time* 


- 

100 

■9 

100 


Set Up Time 

Tp 

0 

- 

0 

- 

K 

Access Time 

Ta 

- 

200 

- 

150 

ns 

Cycle Time, Tcr =Tcf =10ns 

Tc 

350 

- 

300 

- 

ns 

Data Hold Time 

Th 

100 

- 

100 

- 

ns 

Output Recovery Time 

Tdr 

10 

- 

10 

- 

ns 

Read Recovery Time 

Tcrr 

125 

- 

125 

- 

ns 


WRITE CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

4104A 

4104B 

UNIT 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Chip Select Write Pulse Width 

Tcsw 

200 

- 

150 

- 

ns 

FULL 

Chip Select Rise and Fall Time* 

Tcr , Tcf 

- 

100 

- 

100 

ns 

OPERATING 

Set Up Time 

Tp 

0 

- 

0 

- 

ns 

VOLTAGE 

Cycle Time, Tcr — Tcf = 10 ns 

Tc 

350 

- 

300 

- 

ns 

AND 

Data Hold Time 

Th 

100 

- 

100 

- 

ns 

TEMPERATURE 

Write Recovery Time 

Tcwr 

125 

- 

125 

- 

ns 

RANGE 


•Typical Chip Select Rise and Fall Time (Tcr and Tcf ) is 10 ns For Read and Write Cycle 


Figure 1 - READ CYCLE 



Figure 2 - WRITE CYCLE 


IBS 

C — 2.4V 2.4V — i 

DATA STABLE 

^ DON'T CARE / 



“ ) 

4 — 2.4V DATA 2.4V -i 
4 — ,7V STABLE 7V — J 

DON'T CARE ^ 




mmm 

^ — 2 4V DATA 2.4V -i 
j*— 7 v STABLE ,7V — ty 

DON'T CARE 


U TH 



TCSW 
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K5R1RI 49nn 

SEMI 4200 150NSEC, STATIC, TTL IN/OUT, 4096x1 N-MOS RAM 


FEATURES 

■ Completely Static 


PIN CONFIGURATION 


■ Access Time as low as 150 nsec max 

■ Cycle Time as low as 300 nsec max 

■ Typical Operating Power Under 450 mw. 

■ Typical Standby Power Under 35 mw. 

■ Data Retention with Low Vdd 

■ Pin and Voltage Compatible with Standard 
22 Pin 4K Dynamic Rams 

■ TTL Compatible Three-State Outputs 

■ Fully Decoded 

■ Active Low Chip Select 


An Address Inputs 
PI Data Input 
DO Data Outpu t 
CS Chip S elect Input 
R/W Read/Write Input 
N/C No Internal Connection 
Vss Ground 

Vbb Supply Voltage (— 5V) 
Vcc Supply Voltage (+5V) 
Vdd Supply Voltage (+12V) 


TOP VIEW 




ORDERING INFORMATION 


Speed 


Part Number 

Access 

Cycle 

Package 

4200ACC 

200 

350 

Ceramic 

4200ACP 

200 

350 

Plastic 

4200BCC 

150 

300 

Ceramic 

4200BCP 

150 

300 

Plastic 


i 


i 


1 




DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwise Noted) 




4200A 

4200B 



CHARACTERISTICS 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

UNIT 

CONDITIONS 

Input Current 

1 IN 

-20 

+20 

-20 

+20 

mA 

Vin — 0.7V or 5V 

Chip Select Input Current 

Ics 

-20 

.+20 

-20 

+20 

M 

Vcs - - 0.5V or 12V 

Output “Low” Voltage 

Vol 

- 

0.5 


0.5 

Vdc 

Iol = 2.0 mA Fig. 5 

Output “High” Voltage 

V OH 

2.7 

Vcc 

2.7 

Vcc 

Vdc 

M 

Ioh = 500 M Fig.5 

Output Current ^Unsslsctsd' 

!dc 


+20 

-20 

j_o 0 

Vout r “ 2.7V Vcs 12V 

Supply Current (Selected and 
Averaged Over One Cycle) 

4200A 4200B 

~ 

lOD 


50 


55 

mA 

Tamb — 25°C 

Vdd- 12V 

Vcc= 5V 

Vbb= — 5V 

Vcs--= 12V 

Tcsw 200 1 50 

Tc 350 300 

For Other Conditions 

See Figure 3 

SuddIv Current Tamb— 25°C 

1 '"1 

IDD 

— 

5 ' 

_ 

5 

mA 

Vdd= 12V 

Vcc — 5V 

Vbb= — 5V 

Vcs — 12V 

(Unselected) Tamb= 70°C 

Idd 


15 

- 

15 

mA 

Substrate Current 

i SB 


—3 

- 

—3 

mA 

Reference Supply Current 

Icc * 

- 

100 


100 

M 

Standby Tamb= 25°C 

Current At 

Idds 

- 

2 


2 

mA 

Vcs = 4V to 1 5V 

Vdd — 4 V 

VBB = — 4 V 

Vcc — 0V 

Reduced _ 

Voltages Tamb -70 C 

Idds 

- 

6 

- 

6 

mA 



I 


i 



1 
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READ CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

4200A 

4200B 

UNIT 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Chip Select Read Pulse Width 

Tcsr 

200 

- 

150 

- 

ns 

FULL 

OPERATING 

VOLTAGE 

AND 

TEMPERATURE 

RANGE 

Chip Select Rise and Fall Time* 

Tcr ,Tcf 

- 

100 

- 

100 

ns 

Set Up Time 

Tp 

0 

- 

0 

- 

ns 

Access Time 

Ta 

- 

200 

- 

150 

ns 

Cycle Time, Tcr =Tcf = 10ns 

Tc 

350 

- 

300 

- 

ns 

Data Hold Time 

Th 

100 

- 

100 

- 

ns 

Output Recovery Time 

Tdr 

10 

- 

10 

- 

ns 

Read Recovery Time 

‘ Tcrr 

125 

- 

125 

- 

L5_ 


WRITE CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

4200A 

4200B 

UNIT 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Chip Select Write Pulse Width 

Tcsw 

200 

- 

150 

- 

ns 

FULL 

OPERATING 

VOLTAGE 

AND 

TEMPERATURE 

RANGE 

Chip Select Rise and Fall Time* 

Tcr ,Tcf 

- 

100 

- 

100 

ns 

Set Up Time 

Tp 

0 

- 

0 

- 

ns 

Cycle Time, Tcr=Tcf = 10ns 

Tc 

350 

- 

300 

- 

ns 

Data Hold Time 

Th 

100 

- 

100 

. - 

ns 

Write Recovery Time 

Tcwr 

125 

- 

125 

- 

ns 


‘Typical Chip Select Rise and Fall Time (Ten and Tcf ) is 10 ns For Read and Write Cycle 


Figure 1 


R/W 


A0-A11 



DON'T CARE 



DONT CARE 





Figure 2 - WRITE CYCLE 




EiilRI SEMI, Inc. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 

©1C MASTER 1978 1073 


EMM/Semi 









Emm 4801/1804 

V 


SEMI 4801 450HSEC, STATIC, TTL IN/OUT 4096x1 N-MOS I 
SEMI 4004 450NSEC, STATIC, TTL INOUT 1024x4 N-MOS 


FEATURES 

■ Single +5V Power Supply 

■ Replaces 4 1024x1 Static RAMs 

■ Completely Static- 
No Clocks or Refresh 

■ 18 Pin Package 

■ Access/Cycle Times As Low 
As 400 nsec max 

■ 250 mw Typical Operating Power 

■ TTL Compatible I/O 

■ Three State Outputs 


PIN CONFIGURATION 


An Address Inputs 
01 Data Input 
DO Data Output 
CE__ Chip Enable 
R/W Read/Write 
Vss Ground 
Vcc +5V Power Supply 
I/On Data Input/Output 


1 

18 

Z] vcc 

A5 C 

1 

18 

2 

17 

ZJ A6 

A4 [Z 

2 

17 

3 

16 

ZJ A7 

I/O 1 tZ 

3 

16 

4 

15 

□ A3 

CE IZ 

4 

15 

5 

14 

□ A2 

1/0 2 [Z 

5 

14 

6 

13 

□ A9 

1/0 3 CZ 

6 

13 

7 

12 

□ A8 

R/W CZ 

7 

12 

8 

11 

I] AO 

I/O 4 (Z 

8 

11 

9 

10 

I] A1 

Vss CZ 

9 

10 


UJ 


TRUTH TABLE 


CE I R/W 


Care | Care 


H 


DO 

STATUS 

High 

Z 

Deselect 

Data 

Selected 

High 

Z 

Selected 

High 

Z 

Selected 



r 

ORDERING INFORMATION 


Part Number 

Speed 

4801 UCC 

600 nsec 

4801 ACC 

450 nsec 

4801 BCC 

400 nsec 

4804 UCC 

600 nsec 

4804 ACC 

450 nsec 

4804 BCC 

400 nsec 

L 





DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 


CHARACTERISTICS 


Input Leakage Current 


Output Leakage Current 


Output Voltage High 


j Output Voitage Low 


Power Supply Current 



SYMBOL 


I LI 


Ilo 


VoH 


VOL 


MAX 

UNIT 

+10 

fj-A 

+10 

mA 

Vcc 

Vdc 

0.4 

Vdc 

75 

ma 

100 

ma 


CONDITIONS 


Vin = 0.5V or +5V 


Vout = 2.4V 


I oh 200/ua 



c - 


Vcc =5V;70°C 
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I READ CYCLE-AC CHARACTERISTICS I 


PARAMETER 

SYMBOL 

4804 

MIN MAX 

4804A 

MIN MAX 

4804 B 

MIN MAX 

CONDITIONS 

Read Cycle Time 

Trc 

600 


450 


ETiTiM 


Full 

Operating 

Voltage 

Access Time 

Ta 


600 


450 


400 

Chip Enable to 

Output Enable 

Too 


200 


IB 


140 

Data Valid After Address 

Torn 

150 


100 


mm 


Temperature 

Range 

Previous Data Valid After 

Chip De-Select 

TOH2 

25 


25 


25 



WRITE CYCLE— AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

4804 

MIN MAX 

4804A 

MIN MAX 

4804B 

MIN MAX 

CONDITIONS 

Write Cycle Time 

Twc 

600 


450 


EiiljB 


Full 

Operating 

Voltage 

and 

Temperature 

Range 

Address To Write Time 

Taw 

100 


75 


65 


Write Pulse Width 

Twp 

500 


375 




Write Recovery Time 

Twr 

0 


0 


mjm 


Data Set Up Time 

Tow 

350 


250 


225 


Data Hold Time 

Tdh 

0 


0 


0 


Output Disable From Write 
or Chip Enable 

Totw 


150 


125 


110 


READ CYCLE TIMING 



WRITE CYCLE TIMING 



v J 
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SEMI 3539 400NSEC, STATIC JTL IN/OUT 256x8 N-MOS RAM 


FEATURES 

■ 256 x 8 with Common I/O Bus 

■ Standard 22-Pin Dip 

■ Single +5V Power Supply 

■ Completely Static — No Clocks or Refresh 

■ Totally TTL Compatible 

■ 400 ns Maximum Access Time 

■ Less than 400 mW Power Dissipation 

■ Two Separate Chip Select Inputs 

■ Separate Output Disable Function 


TRUTH TABLE 



PIN CONFIGURATION 


A n Address Inputs 

CS n Chip Select Inputs 

OD Output Disable 

R/W Read/Write Control Input 

I/On Data Bus Pins 

V DD +5 V Power Supply 

V ss 0 V Power Supply 


A C 

77 1 

* 22 

i/o c: 

2 

21 

i/o c: 

3 

20 

i/o c: 

4 

19 

I/O, c 

5 

18 

i/o c: 

6 

17 

i/o c: 

7 

16 

i/o c: 

8 

15 

I/O c 

9 

14 

cs c 

10 

13 

V cz 

1 1 

i? 


r 

ORDERING INFORMATION 

Part Number 

Access Time 

Package 

3539UCD 

650ns 

Frit-seal 

3539UCP 

650ns 

Plastic 

35392CD 

500ns 

Frit-seal 

35392CP 

500ns 

Plastic 

35391 CD 

400ns 

Frit-seal 

35391 CP 

L 

400ns 

Plastic 


DC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 




SYMBOL 


UNITS 


CONDITIONS 


Output LOW Voltage 
Bus HIGH Current 
Bus LOW Current 
Input Leakage Current 
Power Supply Current 
Power Dissipation 


I oh 100 /“A 

I ol --1.6 mA 

V| N =V DD , Chip Deselected 
v' DD -O V, Chip Deseiectea 
Yss ^ V|N <V DD 
~V^d^5.25 V 
Vdd=5.25 V 


Emm SEMI, Inc. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 


1076 


©1C MASTER 1978 







r~ \ 


AC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 


SYMBOL 

PARAMETER 


m 

35392 

3539 

UNITS 

CONDITIONS 


ITS!! 

MIN 

MAX 

MIN 

MAX 


Read Cycle Time 



500 


650 


ns 


nS 

Read Access Time 

1 



500 


650 

ns 



Address to Write Delay 

25 


25 


25 


ns 


T DS 

Data Set-Up Time 

200 






ns 


T DH 

Data Hold Time 

0 


0 


0 


ns 


T WR 

Write Recovery Time 

0 

■ 

sa 


0 


ns 


T ww 

Write Pulse Width 

mm 

s 

BBS 




ns 


Tcs 

Chip select to write set-up time 

nu 






ns 


T CD 

Chip Select Delay Time 




100 


100 

ns 


T CH 

Chip select to write hold time 


1 

■ 


■a 


ns 


T OD 

Output Disable Time 


150 

m 

EH 


150 

ns 


T OE 

Output Enable Time 


200 


E3 

— ■ 

250 

ns 



*T wc «(T aw +T ww +T wr ) or (T 00 +T ds ), whichever is relevant. 


3539 TIMING DIAGRAM 


WRITE CYCLE (T WC ) READ CYCLE 




V J 
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MEMORY 


Emm 2 H 4 

_ 

SEMI 2114 450NSEaSHnC.nl IN/OUT 1024x4 N-MOS MM 


FEATURES 


PIN CONFIGURATION 


■ 1024 x 4 Organization 

■ Common I/O Bus 

■ Single +5 V Power Supply 

■ Low Power (300 mw) 

■ Completely Static — No Clock or Refresh 

■ 450 nSec Maximum Access Time 

■ Directly TTL Compatible I/O 

■ Three State Outputs 

■ 18 Pin Package 


A n Address Inputs 
l/0 N Data Input/O utput 
CS Chip Select 
WE Write Enable 
V S s Ground 
V cc +5 V Power Supply 


a* 

As 

As 

A, 

A 0 

A, 

A* 

CS 

V SS 


C 

c 

c 

c 


c 

c 


— 



1 

18 

□ Vcc 

2 

17 

□ A 7 

3 

16 

□ A. 

4 

16 

□ Aj 

5 

14 

□ i/o, 

6 

13 

□ I/O* 

7 

12 

□ I/O, 

8 

11 

□ l/0« 

9 

10 

□ WE 


£ 

0 

CO 


2 

LU 



TRUTH TABLE 


CS 


I/O 

STATUS 

MODE 

H 

Don’t 

Care 

High 

Z 


Standby 

D 


Data 

Selected 

READ 

n 

mi 

■ 

Selected 

Write 

0 

L 



H 

H 

Selected 

Write 

1 


ORDERING INFORMATION 


Package 

Part Number 

Icc Max 

18 Pin Ceramic 

2114 UC A 

100 

18 Pin Plastic 

2114 UCB 

100 

18 Pin Ceramic 

L2114UCA 

60 

18 Pin Plastic 

L2114UCB 

60 


DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 


CHARACTERISTICS 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

input Leakage Current 

iLi 

-10 


+ 10 

M 

Vin -0 to 5.25 V 

Output Leakage Current 

Ilo 

-10 


+ 10 

M 

C5 - 2.4 V 

Vi/o = 0.4 V to Vcc 

Output Voltage High 

V OH 

2.4 



Vdc 

Ioh “ -200/*a 

Output Voltage Low 

VOL 



0.4 

Vdc 

Iol = 2.1 ma 

Power Supply Current 

2114 UCA/UCB 

Icc 



60 

ma 

Vcc = 5.V; OX 

Icc 



70 

ma 

Vcc - 5=V; 25X 

i CC 


55 

100 

ma 

Vcc = 5.V; 70X 

Power Supply Current 

L 21 14 UCA/UCB 

1 CC 



40 

ma 

Vcc - 5.V; OX 

1 CC 



45 

ma 

Vcc - 5.V; 25 X 

1 CC 


40 

60 

ma 

Vcc ** 5.V; 70X 


v j 
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READ CYCLE —AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

CONDITIONS 

Read Cycle Time 

Tec 

450 

300 


Full 

Operating 

Voltage 

and 

Temperature 

Range 

Access Time 

Ta 


300 

450 

Output Valid After 

Chip Selection 

Tco 



too 

Output Active After 

Chip Selection 

Tex 

20 ns 



Data Valid After Address 

Toha 

50ns 



Previous Data Valid After 

Chip Deselection 

Tohb 

25ns 



Output Disable 
from Deselection 

Totd 



100 


WRITE CYCLE— AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

CONDITIONS 

Write Cycle Time 

Twc 

450 

300 


Full 

Operating 

Voltage 

and 

Temperature 

Range 

Address To Write Time 

Taw 

0 



Write Pulse Width 

Tw 

200 

150 


Write Recovery Time 

Twr 

0 



Data Set Up Time 

Tdw 

200 



Data Hold Time 

Tdh 

0 



Output Disable From Write 
or Chip Enable 

Totw 



too 


READ CYCLE TIMING 



5V 

WRITE CYCLE TIMING 



V J 
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PRELIMINARY SPECIFICATION 

Emm 


SEMI 


8K 

STATIC 

fSj-MQS 

RAA/f 


8108 

8308 


1024 X 8, 300 ns, TTL In/Out 


GENERAL DESCRIPTION 

EMM SEMI part numbers 8108/8308 are 8192-bit static RAMS, ideally suited for 
microprocessor applications. The 8108/8308 have common data input/output pins 
for connection to a data bus. They require only a single +5 volt power supply, and are 
TTL compatible on all inputs and outputs. These devices also have a low power disabled 
mode which dissipates less than 60 mW power. 

FUNCTIONAL DESCRIPTION 

The EMM SEMI 8108/8308 are 8192-bit static RAMS with memory cells organized 
in eight arrays of 128 rows by 8 columns (1024 words X 8 bits). Each eight-bit word is 
addressed by simultaneously decoding the X addresses (A3 through Ag) for the rows, 
and the Y addresses (Ag through A2) for the columns. Data is written or read in parallel 
on eight common input/output pins (l/O n ). The operation of the 8108/8308 is 




1024 words X 8 bits 

EPROM^PROM, ROM pinout 

compatible 

Common I/O bus 

Single +5V powe r supply 

No max. limit on Chip Enable (CE) 

pulse width 

300 nSec maximum access time 
Less than 60 mW power (disabled) 
Less than 270 mW power (enabled) 
Standard 22-pin DIP (8108) 
Standard 24-pin DIP (8308) 

TRUTH TABLE 














EMM SEMI 8108/8308, 300 nSec, 8K STATIC, TTL IN/OUT, 1024 X 8 N-MOS RAM 


DC CHARACTERISTICS: T A = 0° C to +70° C, V cc = +5V ± +5%, unless otherwise noted. 


SYMBOL 

PARAMETER 

8108/8308 

UNITS 

CONDITIONS 

MIN 

MAX 

V| H 

Input HIGH Voltage 

2.4 


V 

- 

V| L 

Input LOW Voltage 


0.8 

V 

- 

I 

O 

> 

Output HIGH Voltage 

2.4 


V 

'OH = -200 pA 

v OL 

Output LOW Voltage 


0.4 

V 

'OL = 2.1 mA 

>LO 

Output Leakage Current 

-10 

+10 

MA 

V i/o = 0.4 V to V cc , CE = 2.4 V 

'Ll 

Input Leakage Current 

-10 

+10 

MA 

V SS < V IN < V CC 

'cci 

Power Supply Current 
(Device Enabled) 


50 

mA 

CE<0.8V 

'CC2 

Power Supply Current 
(Device Disabled) 


10 

mA 

CE > 2.4 V 


READ CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

8108/8308 

UNIT 

CONDITIONS 

MIN 

MAX 

Chip Enable Read Pulse Width 

TCER 

300 

OO 

nS 

Full Operating Voltage 
and Temperature Range 

Chip Enable Rise and Fall Time* 

t CR> t CF 

- 

100 

nS 

Set Up Time 

Tp 

0 

- 

nS 

Access Time 

Ta 

- 

300 

nS 

Cycle Time, Tqr = Tqp = 10 nS 

T C 

450 

- 

nS 

Data Hold Time 

t h 

100 

- 

nS 

Output Recovery Time 

Tor 

50 

- 

nS 

Read Recovery Time 

t CRR 

130 

- 

nS 


WRITE CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

8108/8308 

UNIT 

CONDITIONS 

MIN 

MAX 

Chip Enable Write Pulse Width 

t CEW 

300 

OO 

nS 

Full Operating Voltage 
and Temperature Range 

Chip Enable Rise and Fall Time* 

t CR« t CF 

- 

100 

nS 

Set Up Time 

Tp 

0 

- 

nS 

Cycle Time, Tor = Tqf = 10 nS 

T C 

450 

- 

nS 

Data Hold Time 

t h 

100 

- 

nS 

Write Recovery Time 

t CWR 

130 

- 

nS 


‘Typical Chip Select Rise and Fall Time ITqr and Tqf) is 10 nS For Read and Write Cycle 

8108/8308 TIMING DIAGRAM 


READ CYCLE - AC CHARACTERISTICS 


WRITE CYCLE - AC CHARACTERISTICS 



CE 



Represented in your area by: 

SEMI, inc. 

A Subsidiary of Electronic Memories & Magnetics Corporation 
3883 North 28 Avenue, Phoenix, Arizona 85017 
Telephone: (602) 263-0202 
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THIS CATALOG 

TO TELL YOU SOMETHING IMPORTANT! 


STAY UP-TO-DATE ON NEW PRODUCTS 
GET A FREE SUBSCRIPTION TO ELECTRONIC PRODUCTS MAGAZINE... 


Every month over 92,000 buyers and speci- 
fiers like yourself receive ELECTRONIC 
PRODUCTS MAGAZINE. They know they’ll 
be getting the type of information they can 
put to use immediately. 

ELECTRONIC PRODUCTS MAGAZINE’S 
editorial is 100% product oriented. And it’s 
a balanced editorial package. Every month 
hundreds of new products are featured. 
Plus — Special Reports on specific prod- 


ucts — Round-ups on other product groups 
— The popular and informative Forums — 
The all-new “Test your IQ” series — Wall 
charts on various types of products — Out- 
look — And the newly expanded EP/IC 
Update monthly report. 

If you’re not getting ELECTRONIC PROD- 
UCTS MAGAZINE, write to the address 
below for a qualification card. 




electronic 

products! 


Circulation Manager 
ELECTRONIC PRODUCTS 
MAGAZINE 
645 Stewart Avenue 
Garden City, N.Y. 11530 




United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y, 11530 



65,536 X 1 DYNAMIC SERIAL MEMORY 

FAIRCHILD CHARGE COUPLED DEVICE 


GENERAL DESCRIPTION — The F464 is a 65,536-bit dynamic serial memory con- 
figured as 16 randomly accessible shift registers, each 4096 bits long. Each of these shift 
registers is designed utilizing Charge Coupled Device (CCD) techniques with the interlaced 
Serial-Parallel-Serial (SPS) register structure which features both low power and high 
density characteristics. The high density of the F464 is further enhanced through the use 
of an elect rod e-per-b it memory cell approach. The high density permits packaging the 
memory in a standard 16-pin (0.3"-wide) dual in-line package which allows the con- 
struction of highly dense memory systems using widely available automated testing and 
insertion equipment. 

Furthermore, this buried-channel CCD memory is fabricated using Fairchild's double-poly 
n-channel Isoplanar process. This process allows the F464 to be a high performance, 
state-of-the-art memory circuit which is manufacturable in large volume. 

• INDUSTRY STANDARD 16 PIN (0.3"-WIDE) DUAL IN-LINE PACKAGE. 

• OPERATING FREQUENCY RANGE: 1 MHz TO 5 MHz. 

• 15 jus HALT TIME AT 2.0 MHz 

. LOW CAPACITANCE TTL-COMPATIBLE INPUTS (EXCEPT CLOCKS). 

• 3-STATE, TTL-COMPATIBLE, LATCHED DATA OUTPUT. 

• OUTPUT DRIVE CAPABILITY: 3.5 mA 

• LOW CAPACITANCE 12 V CLOCKS: 

0*1 AND <p 2 : 100 pF (TYP) 

0 T1 AND <p J2 : 30 pF (TYP) 

• LOW POWER 

NORMAL OPERATION: <336 mW (MAX) @ f max 

STANDBY: <66 mW (MAX) @ f mjn 

• STANDARD POWER SUPPLIES (+12 V, +5 V, AND -5 V) 


BLOCK DIAGRAM 



OUTPUT 
LATCH n 

AND — ►^UT 
BUFFER 


t t 


LOGIC SYMBOL 


LOGIC SYMBOL 


7 2 5 4 


A n 01 
A 0 

02 0 yi <Pj 2 

A 1 


a 2 


A 3 


cs 


WE 


°IN 

D OUT 


V DD = PIN 1 
V C c = PIN 16 
Vss = PIN 8 
V BB = PIN 9 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 

TT 

Q 

Q 

> 

16 ~j V cc 

^2^2 

15 

cs£ 3 

14 Jd |N 

0T2 Q 4 

13 °OUT 

0T1 £ 5 

12 JA 0 

A 3^ 6 

11 J A 1 


10 U a 2 

CO 

TT 

8 

> 

9 J V BB 


> 

X 

o 

2 

III 
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Fairchild Semiconductor 


F464 


FAIRPWII n RK Y 1 nVMAMIP QFRIAI MPUHDV * 


PIN NAMES 


01- 02 

Serial Clocks 

°IN 

Data Input 

0T1- 0T2 

Transfer Clocks 

d out 

Data Output 

A n 

Address Inputs 

V CC 

+5 V Power Supply 

CS 

Chip Select Input 

V SS 

0 V Power Supply, GND 

WE 

Write Enable Input (Active LOW) 

V BB 

—5 V Power Supply 



V DD 

+12 V Power Supply 


FUNCTIONAL DESCRIPTION 

ORGANIZATION — The F464 is a 65,536 x 1 bit dynamic serial memory organized internally as 16 
dynamic shift registers (or blocks) of 4096 bits each in length. These 16 shift register blocks are 
randomly accessible through four internally decoded Address inputs (Aq — A 3). When a given 
register is selected, its input and output are internally connected (as needed) to the Dj pg and Dqjj-|- 
pins, respectively, thus permitting simultaneous read and write operations. 

ARCHITECTURE — Each of the sixteen shift register blocks is implemented using a Serial-Parallel- 
Serial (SPS) register architecture. In this approach N data bits are sequentially shifted into a "serial" 
input register. When full, the entire N-bit word is shifted in parallel into N "parallel" registers of M 
bits in length, as illustrated in Figure 1. At the other end of this parallel register structure, bits are 
loaded in parallel into an N-bit serial output register. Bits in this register are then shifted out toward 
the sense amplifier at the output and are automatically recirculated back to the input serial register 
unless a WRITE operation is specified. 

The primary advantages of this type of architecture include very high density, low power, and low 
clock capacitance. These features all result from the fact that in the SPS architecture the parallel 
registers which encompass most of the total storage capacity within each block are shifted at a 
considerably slower rate (f | j\j/N) than the clock rate of the input or output serial registers 

In actuality, each 4096-bit block of the F464 is implemented using an "interlaced" SPS structure in 
which each bit of the input serial register services two parallel registers rather than just one. The same 
is true for the output serial register. In addition, "electrode- per-bit" design techniques are used to 
reduce the effective cell size by minimizing the number of electrodes used to store each bit of 
information. These techniques obviously enhance the memory density considerably. The dimensions 
of the F464's interlaced SPS structure are 32-bit input and output serial registers and 64 parallel 
registers, each 63 bits in length. See Figure 2. These dimensions were chosen in order to optimize the 
power/density /latency tradeoffs inherent in the COD memory approach. 

CLOCKS — The F464 requires four MOS level clocks: two high frequency (1 to 5 MHz) serial clocks 
and two low frequency transfer clocks. The serial clocks, 0j and 0 2, control the movement of data 
within the input and output serial registers of each 4096-bit block and have a frequency equal to the 
data rate. The transfer clock 0 ti is used to transfer data from the input serial register to the parallel 
registers while the transfer clock <pj 2 is used to transfer data from the parallel registers to the output 
serial register of each block. The data present in the parallel registers is shifted by internally generated 
ripple clocks. This ripple clock technique allows a high bit-packing density approaching one electrode 
per bit. 

To achieve proper transfer phasing, the two transfer clocks are asymetrical about a 32-cycle interval 
(31.5 and 32.5 cycles) but symmetrical about a 64-cycle interval. The phasing between these transfer 
clocks alternates in order to achieve correct bit storage in each block. When 0yi occurs during 0i 

+ •»»/> A\ — r-\ <>/*»• • rf rli sh f i rv> n 1 C //■»! Orf* nt'i/M* +A A\— - V A /U n A\ - y-» ■ **r- x-4 < irinn ♦ !•***** 

UIIIC, y j ^ vvvuio uiiFiiivj iH'ic t .%j uyuico iui iv/ y | -j, fvncii y/ | -j uuuui o utiiiiiy ^ iiiiiG, yJ2 

occurs during 0-| time 2.5 cycles prior to <pj 1 . Figure 3 illustrates the clock phase relationships. 


The clocking operation may be momentarily halted for as long as 15 jus once each interval of 64 or 
more dock cycles provided that the clock frequency is at least 2.0 MHz or higher. During this "halt 
time" it is recommended that all clock signals be in the LOW state in order to limit power dissipation. 
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FAiRCHILD 65,536 X 1 DYNAMIC SEkIAL MEMuhy • F464 


CONTROLS 

In addition to the four Address inputs (Ag through A 3 ), other TTL level control signals available on 
the F464 include Write Enable (WE) and Chip Select (CS). The CS input, along with the address 
information, is presented during 0- 1 HIGH time and dynamically latched with the trailing edge of 0^ 
which simultaneously disables both the address and CS buffers. This action prevents changes that 
occur on the external pins from entering the internal circuitry when 0-j is LOW. The WE control 
signal determines whether new data from the D||\j pin, or recirculated output data, is presented to the 
input of the addressed block. The non-addressed blocks are automatically recirculated. 

MODES OF OPERATION 
STANDBY (Recircu late-only cycle) 

In Standby mode (CS LOW), the contents of all 16 blocks are recirculated automatically, and t.te 
device disregards the WE, Address, and D||\j inputs. The output latch goes into the high impedance 
state after the trailing edge of the 0 1 clock. Minimum power dissipation results when the device is 
operated in the recirculate mode with minimum 0 -j and 0 2 pulse widths at the lowest allowed frequency. 

READ-RECIRCULATE MODE 

In this mode of operation (WE HIGH and CS HIGH) the data from the selected block is presented to 
the output buffer immediately following the leading edge of 0 2 and appears at the output, Dguj, 
after a delay equal to the access time t^cc- Thus, the access time is referenced from the leading edge 
of the 0 2 pulse and is independent of the duration of 0 3 . The output data is latched and remains valid 
at the Dqut P' n unt '* the enc * °f t * ie 01 clock pulse in the next cycle. The data present in all 16 
blocks automatically recirculates from the output back to the input regardless of the address inputs, 
provided that WE remains inactive throughout the cycle. 

READ AND WRITE MODE 

In the Read and Write mode (WE LOW and CS HIGH), the output data from the selected block is 
available at the output pin as in the read-recirculate mode; however, the recirculate path of that 
particular block is disabled. Input data present at the Dj[\j pin during 02 is written into the selected 
block by the falling edge of 0 2 , while the other 15 blocks automatically recirculate their contents. 
This form of an "early-write" cycle (WE LOW prior to the falling edge of 0^ ) requires that both WE 
and D|n have set-up times with respect to the trailing edge of 0-j. In fact, for successive write 
operations handled in this mode, WE may be held LOW continuously without returning it to the 
HIGH state between cycles. A "delayed-write" cycle (WE goes LOW after the trailing edge of the 0^ 
clock pulse) is also possible and is discussed in the next paragraph as a subset of the RMW operating 
mode. 

READ-MODIFY-WRITE MODE 

The Read-Modify-Write mode (CS HIGH, WE HIGH goes LOW) is simplified by the fact that the 
F464 is always in the read mode whenever it is selected (CS HIGH). Since the access time is 
referenced to the leading edge of 02 and the setup times of WE and D||\j are referenced to the trailing 
edge of 0 2 , this mode of operation requires an extended 0 2 HIGH time in order to provide the 
required modify time. This "stretched" 0 2 HIGH time may be determined by the following 
relationship: 

*02H = ^CC + l MOD + l DS + %CL + l T 

The modify time, t^oD* ' s determined by the user and is dependent on the delays of the external 
logic used to modify the output data. The Read-Modify-Write (RMW) cycle time then, is given by: 


t CYC *01 H + t UL1 +t 02H +t UL2 + 4t iu 
where t^H ' s the new "stretched" version of the 02 clock pulse. 

If no modification of output data is required, then this operating mode reduces to a "delayed-write" 
mode in which D | |\j and WE may occur after the 0-j clock pulse. 



FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 


MEMORY START-UP 

When the F464 is initially powered up, the Vgg supply (i.e., the —5 volt supply) should be applied to 
the memory before and removed after the other supplies. This action results in greater protection 
against accidental violation of the voltage limits specified in the Absolute Maximum Ratings section 
and, in general, enhances the long term reliability of the memory. 

In order to clear the memory of extraneous charge following power-up or after a clock stoppage of 
greater than 15 /is, the F464 must be clocked through a minimum of 20,000 clock cycles of any type 
before a valid memory cycle should be attempted. 


ABSOLUTE MAXIMUM RATINGS 

Voltage of any pin relative to Vgg (Vgg 
Operating Temperature (Ambient) 
Storage Temperature (Ambient) 

Power Dissipation 


Vgg > 4.5 V) 


-0.5 V to +20 V 
0°C to 55° C 
— 55°C to 150°C 
1 W 


Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


DC REQUIREMENTS: T A = 0°C to 55°C (See Note 1) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

NOTES 

V DD 

Supply Voltage 

11.4 

12 

12.6 

V 


< 

o 

o 

Supply Voltage 

4.75 

5.0 

5.25 

V 


V SS 

Supply Voltage 

0 

0 

0 

V 

1 

V BB 

Supply Voltage 

-5.5 

-5.0 

-4.5 

V 


V IHC 

Input HIGH Clock Voltage 

V DD -1 


Vqd +1 

V 


V ILC 

Input LOW Clock Voltage 

-0.5 


0.8 

V 

2 

IAVjlcI 

Voltage Differential Between Any Two Clock LOWS 

0 


0.8 

V 

2 

V| H 

Input HIGH Voltage, all inputs except clocks 

2.4 


V CC 

V 


V|L 

Input LOW Voltage, all inputs except clocks 

-0.5 


0.8 

V 




TEST LOAD 


5 V 



Fig. 4 TYPICAL POWER DEPENDENCE 
ON CLOCK PULSE WIDTH 


Fig. 5 TEST LOAD 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 



DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature (See Note 1) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

NOTES 



Active 

Vim 


5 

8 

mA 


•dd 

Average Vqq Current 

Vax 


15 

25 

mA 

3, 10 

Standby 

Vin 


3 

5 

mA 



Vax 


12 

19 

mA 




Active 

Vin 


1.5 

2.5 

mA 


•cc 

Average Vqc Current 

Vax 


2.5 

4 

mA 

3, 10 

Standby 

•min 


0.3 

0.5 

mA 



Vax 


1.2 

2 

mA 


•bb 

Average Vgg Current 



100 

ma 

4 

v OH 

Output HIGH Voltage 

2.8 



V 

5 

v OL 

Output LOW Voltage 



0.4 

V 

6 

IP® 

Input Leakage Current (any input) 

-10 


10 

juA 

7 

•out 

Output Leakage Current 

-10 


10 

MA 

8 

C IN1 

Input Capacitance, 0i and 02 


100 


pF 

9 

C IN2 

Input Capacitance, 0yj and 0J2 


30 


pF 

9 

C IN3 

Input Capacitance, Aq — A 3 , CS, WE, and D||g 


5 


PF 

9 

C OUT 

Output Capacitance, Dqijj 


7 


pF 

9 


RECOMMENDED CLOCKING CONDITIONS: Over Full Range of Voltage and Temperature (See Note 11} 


IEEE 

SYMBOL 

SYMBOL 

PARAMETER 

! 

F464-2 

F464-3 

F464-4 

UNITS 

NOTES 

MIN 

... . . 

MAX 

MIN 

MAX 

MIN 

MAX 

mm 

mm 

0 1 HIGH Pulse Width 

50 

200 

60 

200 

100 

200 

ns 

10 

TE2HE2L 


0 2 HIGH Pulse Width 

50 

300 

60 

300 

100 

300 

ns 

10 

TE1LE2H 

l UL1 

01 to 0 2 Underlap Time 

30 


45 


100 


ns 


TE2LE1H 

t UL2 

0 2 to 0i Underlap Time 

30 


45 


100 


ns 


TTHEL 

VlVI 

0 j 1 and (0i or 03 ) Overlap Time 

30 


30 


50 


ns 


TEHTL 

*OV2 

0j2 a n d (01 or 02 > Overlap Time 

20 


30 


50 


ns 


TEHTH 

Vid 

(01 or 0 2 ) to 0 ji Delay Time 

0 


0 


0 


ns 


TTLEH 

Vis 

0 j 1 to (0i or 02 > Setup Time 

0 


0 


0 


ns 


TELTH 

V 2 D 

(01 or 02 ) to 0 j 2 Delay Time 

0 


0 


0 


ns 


TTLEL 

t T2S 

072 to (0i or 0 2 ) Setup Time 

5 

. 

5 

... 

5 


ns 


TELTL 

Vi HD 

071 Hold Time 

20 


30 


50 


ns 


- 

V 

Transition Time (Except Clocks) 

3 

50 

3 

50 

3 

50 

ns 

11 

- 

Vc 

Clock Transition Time (Rise and Faii) 

10 

50 

10 

50 

10 

50 

ns 

11,12 

- 

f 

Operating Frequency 

1.0 

5.0 

1.0 

4.0 

1.0 

2.0 

MHz 

12 

- 

t HALT 

Halt Time @ 2 MHz 


15 


15 


15 

MS 

17 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 


IEEE 

SYMBOL 


TAVEH 


TELAX 


TSVEH 


TELSX 


TELWX 


TWLEL 


TELWX 


TWLEL 


TDVWL 


TELDX 


TELQZ 


TEHQV 



RECOMMENDED AC OPERATING CONDITIONS: Over Full Range of Voltage and Temperature 


PARAMETER 


Address Setup Time 


Address Hold Time 


Chip Select Setup Time 


Chip Select Hold Time 


Read-Recirculate Command Setup Time 


Read-Recirculate Command Hold Time 


Write Command’ Setup Time 


Write Command Hold Time 


Write Command Lead Time (RMW Only) 


Input Data Hold Time 


Output Buffer Turn-Off Delay 


Output Data Access Time 


NOTES: 

1. All voltages are measured with respect to Vgg. 

2. The differential voltage between a LOW for any clock input and a LOW for any other clock input should not 
exceed 0.8 V. 

3. Current levels at both minimum and maximum frequencies are specified for minimum 0 ^ and 02 clock pulse 
widths. See Figure 4. 

4. Measured at maximum frequency and Vgg = —5.5 V. 

5. Measured with Ipy-p = —2.5 mA. 

6. Measured with Iqut = 3-5 mA. 

7. input leakage current is measured with V^ = Vpp for clock inputs and V [N = V^ for all other inputs. 

8. Leakage current at the Dpp-j- pin is measured for both Vpp-j- equal to Vpp and Vgg when the output buffer is 
in the high impedance state. 

9. Effective capacitance is calculated from the equation C = I At/AV with AV = 12 V forelock inputs and with 
AV = 3 V for TTL pins while the device is active. Measured parameters are current and time. 

10. Maximum clock pulse widths are specified in order to limit power dissipation. See Figure 4 showing the 
relationship between power and clock pulse width. 

1 1. Reference levels used for timing measurements are V | (min) and V | ^p (max) for clock inputs and Vj^ (min) 
and (max) for all other inputs. Transition times for both rise and fall are measured between these reference 
points. 

12. Minimum and maximum frequency values assume clock transition times of 10 ns. 

13. The Read-Recirculate command is performed by keeping WE in the inactive state ( i.e. HIGH) for the prescribed 
set-up and hold times. 

14. tpg references D ( pg to the trailing edge of 0^ in a Read-(early) Write cycle. However, irt a Read-Modify Write 
(i.e. delayed write) cycle, tpg references D j ^ to the negative-going edge of WE. 

15. tppp (max) defines the time at which the output achieves the open circuit condition and is not referenced to 
output voltage levels. 

16. Measured with a load equivalent to two TTL loads and 100 pF. See Fig. 5. 

17. The clocking operation maybe momentarily halted for as long as 1 5 /us once each interval of 64 or more clock 
cycles provided that the clock frequency is at least 2.0 MHz or higher. During this "halt time" it is recommended 
that all clock signals be in the LOW state in order to limit power dissipation. 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 


READ-WRITE CYCLE 


E 5 

Vih 

\ ^ 

f 

VlH 

i 


v y 




ADDRESSES 


CHIP 

SELECT 





OUTPUT DATA VALID 




nHlliBi 




INPUT DATA VALID 




READ-MODIFY-WRITE CYCLE 



ADDRESSES 


CHIP 

SELECT 


ADDRESS VALID 

J t CSS 




!»»»] 






t OFF— ►! 


OUTPUT DATA VALID 


%CH 



INPUT DATA VALID 


noHOnMmMHM 


> 

IE 

o 

s 

in 


DONT CARE CONDITION 


^MOD “ V2H “ t ACC “ *DS “ ^CL “ *T 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 


CLOCK GENERATION CIRCUIT - 

The circuit shown below may be used to generate the four MOS-level clocks required of the F464 
from a single master clock. In this circuit, the master clock frequency f, must be twice the desired 
data rate at the F464 output pin. Since the input clock frequency is "squared-up" with a divide-by- 
two flip-flop, the duty cycle of this clock is non-critical. A pulse edge at the input of the buffered 
delay line produces a sequence of delayed pulse edges from the A, B, C, D and E output taps. These 
delayed pulse edges are ANDed together to produce the required </>-| and 02 clocks as well as the 0yj 
and 0j2 transfer clocks. Since the transfer clocks occur in a symmetrical fashion every 64 clock 
cycles, a 6-bit, modulo 64 counter is required. The outputs of this 6-bit counter are decoded to en- 
able the appropriate transfer clock gates at counts of 29, 31, 61 and 63. Thus, 0 T1 is passed along to 
the clock drivers only during cycles 31 and 63, while <pj 2 is gated through only during cycles 29 and 
61. These four counts are easily decoded with only a 2-to-4 decoder and one 4-input NAND gate. The 
6 bits of the modulo 64 counter comprise the 6 low order bits of the 12-bit, modulo 4096 loop 
counter. This counter is required to define address locations within each 4K block and will, in most 
cases, be already present in the system. 

One major advantage of using a delay line is that since the clock pulses are generated from delayed 
edges, the pulse width in all cases is fixed and does not' vary as a function of the input master fre- 
quency f. Thus minimum pulse widths are aiways generated regardless of cycle and data rates. This 
translates directly into lower power dissipation since Iqq is a function of clock pulse width. 

The maximum clock rates for which this circuit will operate properly depends on the clock transition 
times (both rise and fall) at the output of the TTL-to-MOS drivers and, the delay between adjacent 
taps on the delay line. The maximum data rates possible for this circuit are given in the table. Faster 
and/or more efficient clock generation circuits may be realized by using different types of delay lines 
(e.g. more taps or unequal tap delays). 


SERIAL AND TRANSFER CLOCK GENERATION CIRCUIT 



Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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FAIRCHILD • F2708 


READ MODE: AC ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER (See Note 8) 

l ACC 

Address to Output Delay Time 

l cso 

Chip Select to Output Delay Time 

tOFF 

Chip Deselect to Output High Impedance 

*DA 

Data Valid After Address Time 



1 . All voltage levels are referenced to Vgs = 0 V. 

2. Worst case supply currents occur when all inputs are HIGH (including CS/WE = 5.0 V) and the ambient temperature is = 0°C. 

3. Measured both with V|n = 5.25 V and V|nj= V| L (min) = Vgg- 

4. Measured both with V 0UT = 5.25 V and CS/WE = 5.0 V. 

5. The total power dissipation of the 2708 is specified at 800 mW. It is not calculable by summing the various currents (Iqd- •cc and *BB) multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vss- The Iqq, Iqq and Iqq currents should be used to 
determine power supply capacity only. 

6. Measured with Vjn = 0 V, T/v = 25X and f = 1.0 MHz. 

7. Measured with Vquj = 0 V, T^ = 25X and f = 1.0 MHz. 

8. Timing parameters are measured with input logic levels of V|l (max) = 0.65 V and Vjh (min) = 3.0 V. Timing measurement reference levels are 0.8 V 
and 2.8 V for inputs and 0.8 V and 2.4 V for outputs. An output toad of 1 TTL gate plus 100 pF is assumed. 

READ MODE TIMING DIAGRAM 


ADDRESSES 


CHIP SELECT 





INVALID OUTPUT DATA 


PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every memory cell in th6 F2708 is in the logic “1 ” state 
(as indicated by a HIGH level at the data outputs). An 8-bit byte of data is entered into the memory 
by programming logic “0”s into the appropriate cell locations at some given address. Word locations 
in the memory are addressed in the same way as in READ operations. Once a cell is programmed 
to a logic “0”, it can only be altered through ultraviolet light erasure. 

In order to program the F2708, the CS/WE input must first be set to 12 V. Data to be programmed is 
entered in 8-bit bytes through the output data terminals (Q 0 through Q 7 ). Input logic levels for the 
data lines, addresses, and supply voltages are the same as in a READ operation. 

Programming is accomplished by executing a number (N) of passes through a programming loop, 
each of which involves sequencing through all 1024 locations in the address space. In each pass 
through the loop, a single, high voltage (26 V) pulse is applied to the PRGM input, once at each 
address. Logic “0”s applied to the data pins (Q 0 through Q 7 ) are written into the proper bit positions 
at the location specified by the address inputs (A 0 through A 7 ). There must be N successive passes 
through the programming loop in order to guarantee reliable programming of information. The re- 
quired number of loops (N) is a function of the pulse width (t PW ) of the high voltage programming 
pulse applied to the PRGM input. Total programming time is given by the relationship: 

(total = N x tpyy 100 ms (1) 
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The allowed range of pulse widths is from 0.1 ms to 1.0 ms. This implies that the minimum value of 
N must be in the range of 100 to 1000. WARNING: Applying more than one programming pulse in 
succession to the same address is_not permitted since it will result in damage to the device. At the 
end of a program sequence, the CS/WE falling edge transition must occur before the first address 
transition when changing from the PROGRAM mode to the READ mode. The PRGM pin should be 
pulled down to approximately V ss (i.e., ground) with an low impedance device since this pin sources 
several milliamps of current when CB/WE is at 12 V and the PRGM pin is LOW. 


PROG RAMMING EXAMPLES 

The programming relationship in Equation 1 above should always be used in determining values of 
t PW and N. 


Example 1 


The full capacity of 1024 bytes could be programmed using 0.2 ms programming pulse 
widths. In this case, the minimum number of passes through the programming loop 
would be 


N - *total _ 100 ms 
tpyy 0.2 ms 


500 loops. 


(2) 


Each of the 500 programming loops must sequence through address locations 0 through 
1023. 


Example 2 Word locations 0 to 200 and 300 to 700 are to be programmed. All other bits are “don’t 
cares". The programmed pulses are 0.5 ms wide. Thus, the minimum number of prog- 
ram loops is 


100 ms 
0.5 ms 


200 loops. 


( 3 ) 


The data entered into the “don’t care” locations should consist of all logic "T’s. Even 
though portions of the address space are not used (or “don’t cares”), the programming 
loop should still sequence through all 1024 addresses on each pass. 

Example 3 Extending the case of Example 2, the F2708 is now to be updated to include new data at 
locations 850 to 880 which previously were programmed as “don’t cares”; in this case, 
logic “1”s. The minimum number or programming loops is the same as in Example 2, N 
= 200 loops. Address locations 0 to 200 and 300 to 700 must be reprogrammed with 
their original data pattern. The remaining unused addresses should again be pro- 
grammed as logic “1”s. 


ERASING INSTRUCTIONS 

The contents of the F2708 EPROM can be erased by exposure to high intensity shortwave ultra- 
violet <U V) light with a wavelength of 2537 Angstroms (A). This can be accomplished with ultraviolet 
light EPROM erasure devices which are available from several U.S. manufacturers. These erasure 
devices contain a UV light source which is usually placed approximately one or two inches from the 
EPROM such that the transparent window on top of the device is illuminated. The minimum 
required integrated dose (intensity x exposure time) of UV light energy incident on the window of 
the device in order to reliably insure complete erasure is 12.5 Watt-sec/cm2. The UV erasure unit 
should be periodically calibrated if minimum exposure times are to be used. (Minimum exposure 
times range from 10 to 45 minutes, depending on model type and age of UV lamp). If longer 
exposure times are possible, variations in the output light intensity of the UV light source are not 
critical. 


PROGRAM MODE DC ELECTRICAL REQUIREMENTS 


SYMBOL 


PARAMETER 


V DD 

V CC 

V SS 


Supply Voltage 
Supply Voltage 
Supply Voltage 
Supply Voltage 


V,HP 


V| L 


Input HIGH Voltage 

During Programming 


Input LOW Voltage 


Address and Data 
CS/WE Input 
PRGM Input 

PRGM Input 
All Other Inputs 


MIN 

11.4 

4,75 

0 

-5.25 

3.0 

11.4 

25 ^ 

V SS 

Vss 


TYP 

12.0 

5.0 

0 

-5.0 


12.0 


MAX 

12.6 

5.25 

0_ 

-4.75 
Vcc + 1-0 
12.6 
27 

1.0 

0.65 


UNITS 

V 

V 

V 

V 


V_ 

V 


NOTES 


1 
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PROGRAM MODE DC ELECTRICAL CHARACTERISTICS 


SYMBOL 



PARAMETER 


Average V DD Current 


Average Vcc Current 


Average Vbb Current 


Input Leakage Current, Addresses and CS/WE 


PRGM Input Current 


NOTES 



NOTES: 

1 . All voltage levels are referenced to Vgg = 0 V. 

2. The voltage differential between V|h and V )L at the PRGM input pin should be greater than or equal to 25 V. 

3. Worst case supply currents occur when all inputs are HIGH (including CS/WE = 5.0 V) and the ambient temperature is T A = 0°C. 

4. Measured both with Vj|g = 5.25 V and V| N = Vjl (min) = Vgs 

5. This is a current sourced by the PRGM pin when it is in the LOW state and when CS/WE = 12 V. 

PROGRAM MODE: AC ELECTRICAL REQUIREMENTS AND CHARACTERISTICS 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

l AS 

Address Setup Time 

10 

- 

n s 

l AH 

Address Hold Time 

1.0 

- 

/aS 

l WS 

Write Enable Setup Time 

10 

- 

fiS 

l WH 

Write Enable Hold Time 

0.5 

- 

flS 

l DS 

Data Setup Time 

10 

- 

n s 


Data Hold Time 

1.0 

- 

/xS 

*PW 

Program Pulse Width 

0.1 

i.O 

ms 


Profiram Piilco TrancitiAn Timft 

Rise 

0.5 

2.0 

flS 

X PT 

I rulOC 1 1 Ctl lOHHJI 1 t H 1 IC7 

Fall 

0.5 

2.0 

flS 

IPRD 

Program to Read Delay 

- 

10 

flS 

tQFF 

Output Buffer Turn-off Delay 

0 

120 

ns 


PROGRAM MODE TIMING DIAGRAM 


. ONE PROGRAMMING LOOP (REPEATED N TIMES) - 


READ MODE 

(AFTER N PROGRAMMING LOOPS)’ 


IHP S 

ADDRESS X 

V,l» 


INPUT DATA WORD O 


INPUT DATA 
WORD 1 




*PRD- 

l*- t WH SEE NOTE 


• • • ADDRESS 1023 




• • • INPUT DATA WORD 1023 


> 

tC 

o 

SE 

III 

2 


PROGRAM PULSE 1023' 


NOTE: The falling edge of CS/WE must occur after the falling edge of the program pulse and before the address transition. 


DON'T CARE INPUT CONDITION OR 
INVALID OUTPUT DATA. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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3843 USART 

UNIVERSAL SYNCHRONOUS OR ASYNCHRONOUS 
RECEIVER AND TRANSMITTER 

FAIRCHILD ISOPLANAR SILICON GATE NMOS 


GENERAL DESCRIPTION— The 3843 is a programmable, full duplex Universal Synchro- 
nous or Asynchron ous Receiver and T ransmit te r i U SART ) de signe d for use in data c om- 
munications systems. This device provides the interface between the bus-oriented format 
of the controller and the serial format of the peripheral unit. The programming inputs of 
the USART determine the transmission mode, character length, framing format, parity 
mode and baud rate. 

The 3843 is manufactured with the n-channel Isoplanar silicon gate process, and is 
available in both plastic and ceramic 28-pin dual in line package as well as in commercial 
and military temperature ranges. 

• 5, 6, 7, or 8-BIT SELECTABLE CHARACTER LENGTH 

• ODD OR EVEN PARITY GENERATION AND CHECKING 

• SELECTABLE NUMBER OF STOP BITS (1, U£, 2) IN ASYNCHRONOUS MODE 

• SEPARATE RECEIVER AND TRANSMITTER CLOCKS 

• SELECTABLE CLOCK RATES (16x, 32x, or 64x BAUD RATES) 

• STATIC OPERATION-NO MINIMUM FREQUENCY 

• MAXIMUM BAUD RATES: (3843-1 DC) 

lx CLOCK (SYNC MODE) - 320K BAUD 

16x CLOCK (ASYNC MODE) - 20K BAUD 

32x CLOCK (ASYNC MODE) - 10K BAUD 

64x CLOCK (ASYNC MODE) - 5K BAUD 

• ERROR FLAGS: OVERRUN, PARITY, AND FRAMING ERRORS 

• HARDWARE AND SOFTWARE STATUS FLAGS FOR BOTH RECEIVER AND TRANSMITTER 
STATUS 

• DOUBLE BUFFERED, FULL DUPLEX OPERATION 

• EXTERNAL OR INTERNAL (ONE OR TWO SYNC WORDS) SYNCHRONIZATION 

• TTL COMPATIBLE INPUTS AND OUTPUTS 

• 3-STATE DATA BUS WITH OR-TIE CAPABILITY 


CONNECTION DIAGRAM 


rsi|_ 2 

C/D d 3 


U6y5 


D2[_ 10 
D,£ 11 
Oo£ 12 
RCP r 13 


28 JVr.G 
27 3 PE 
26 ^READ 

25 “Ice 


20 J WRITE 
19 ^ Vss 
18 “lTSO 



LOGIC SYMBOL 



Cl 

CE 

TCP RCP 

C/D 


TSO 

RDA 


RSI 

DATA 

BUS 


READ 


RTS 

WRITE 


CTS 

FESD 

OE 

PE TBMT TMT 


M M 97 17 IS 


Vcc (+5Vi = Fin 26 
Vdd ( + 12V) = Pin 7 
Vss (GND) = Pin 19 


1977 Fairchild Camera and Instrument Corporation Printed in U S A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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FAIRCHILD • 3843 

BLOCK DIAGRAM tbmt 



FUNCTIONAL DESCRIPTION 

The 3843 USART is a programmable interface device designed for use in CPU-controlled digital data 
communications applications where parallel-to-serial and serial-to-parallel conversions of digital data 
are required. In a typical communications system, the USART converts output data from the processor 
which is formatted in a parallel fashion, into serially formatted data for transmission over a data chan- 
nel. At the same time, it also converts incoming serial data into parallel formatted bytes of data for use 
by the processor. The 3843 also inserts bits (async mode) or characters (sync mode) into the serial 
data stream as dictated by the particular transmission format employed, and then strips them from the 
data stream during reception. Thus, the USART is a transparent interface which the CPU recognizes 
simply as an I/O port for bytes of data: the USART handling the reformatting and transmission/recep- 
tion of data thereby freeing the CPU from this time consuming task. The operational mode of the 
USART is definable by the CPU software through a sequence of control instructions which completely 
specify USART functions. (See the Programming Section for details). One of the items specified in the 
format type which is either synchronous or asynchronous. The following sections provide a general 
discussion of the 3843’s operating modes. 


Transmitter Operation: Asynchronous Mode 

To transmit data in the asynchronous operating mode the C PU place s a byte of data on the data bus 
and then inputs it into the USART with a strobe pulse on the WRITE pin. If the C/D (Control or Data) 
input is HIGH, then the word is loaded into either the Mode Register, one of the Sync Registers, orthe 
Command Register, depending on the current location in the programming sequence. (See the Pro- 
gramming Section). If the C/D input is LOW, then the information on the data bus will be loaded into 
the Transmitter Buffer Register. This register serves as temporary storage for the next data character 
to be transmitted. The Transmitter Register, on the other hand, contains the data character currently 
being transmitted. The bits in this register are serially shifted out through the TSO (Transmitter Serial 
Output) pin as a serial bit stream. When the Transmitter Register become empty, the next word to be 
transmitted is loaded into this register from the Transmitter Buffer. When this happens, the buffer be- 
comes empty and the TBMT (Transmitter Buffer Empty) status flag is set HIGH. If both the transmitter 
and the transmitter buffer registers becomes empty then the TMT (Transmitter Empty) status flag is set 
HIGH. These and other status flags are available as output pins as well as through the status word 
which can be monitored by the system software. 


In the asynchronous format “framing bits are appended to the data character to be transmitted 
before it is output via the TSO pin. Prior to the sending of actual data bits, a “start-bit” (a logic “0”) is 
inserted before the data to signify the beginning of a character. See Figure 1. 
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'Variable byte size is defined in the Mode Instruction with unused bits being set to logic "0”. 
"Either one, one and one half, or two STOP bits as prescribed in the Mode Instruction. 


FIG. 1 ASYNCHRONOUS TRANSMISSION/RECEPTION FORMAT 


specified by the Mode Instruction prior to transmission. This same instruction also indicates if an 
optional parity bit should be automatically inserted after the data and whether it should be even or odd. 
Following the parity bit are the “stop-bits” ( logic “1 ”s) of which there may be one, and one-half, or two. 
These stop bits indicate the end of the transmitted data character. Each bit is output for an interval of 
time ( referred to as one “bit-time”) which is either 16, 32, or 64 clock pulses in length as specified by 
the Mode Instruction. These clock pulses are input via the TCP (Transmitter Clock Input) pin. 


The entire assembly of bits, including START, parity, and STOP bits, is then shifted out through the 
TSO output as a serial bit stream provided that a logic “1” has been programmed into the TE (Trans- 
mitter Enable) bit of the command register, if there is a pause in transmission, the TSO output is forced 
into the inactive state until the CPU initiates further transmissions. In its inactive state the TSO output 

r>Armnll\/ or»H io eaiH fr* ho in tho “marlrinn” ctato r\r conHinn “marine" mntinnniiclu 

IO ITWIIIiailJf ! M VII l un« IU WIW .yw IT, vw> >*m iwwviwi; . 

Transmitter Operation: Synchronous Mode 

Transmission of serial data in the synchronous mode is accomplished by transmitting entire blocks of 
five, six, seven, or eight-bit bytes of data, one after another in a serial data stream, with no framing bits 
added between bytes. Synchronizing information is supplied with either one or two “sync-characters” 


which must precede each block of data (See Figure 2). 



'The use of an optional second SYNC Character is specified in the Mode Instruction. 

"There is no inherent limitation on the number of bytes in the data block. 

FIG. 2 SYNCHRONOUS TRANSMISSION/RECEPTION FORMAT 

Data presented to the USART from the CPU via the data bus is handled in exactly the same manner as 
in the previously described asynchronous mode except for the addition of sync-characters between 
the Mode and Command Instructions. While in the synchronous mode, if the C/D pin is HIGH follow- 
ing the Mode Instruction, then the next word will be interpreted as the first of possibly two sync charac- 
ters and is loaded into the appropriate register. (See the Block Diagram on page 2). The second sync 
character t if usedi is handled similarly and is loaded into a second sync-word register. These sync 
characters are output to the TSO pin whenever the transmitter register becomes empty. In this way 
synchronization is not lost but rather is maintained by the USART automatically transmitting sync 
words as "sync-fiii” characters until the CPU loads a new byte of data. After a Master Reset has been 
programmed, the TSO output ceases to transmit sync characters and goes to a continuous HIGH state. 


Receiver Operation: Asynchronous Mode 

Data is received in the async mode from the modem on the RSI (Receiver Serial Input) line. This line, 
which is normally HIGH, is taken LOW by the reception of a START bit which signals the USART that 
incoming data is imminent. Through the use of the Mode Instruction, the USART has been pro- 
grammed to accept a serial data stream with bit times of either 16, 32, or 64 clock periods in length. 
(Each bit of data lasts for either 16, 32, or 64 pulses of the receiver clock input, RCP). The falling edge 
of the START bit is used as a reference by an internal clock pulse counter that allows the USART to 
sample the RSi input at the chronological center or midpoint of each bit time, incoming bits are re- 
assembled in the Receiver Register where the START, STOP, and parity bits are stripped from the re- 
ceiver data. The parity bit < if it is used) is recomputed and compared against the received parity bit with 
the PE (Parity Error i flag being set accordingly. An internal bit counter counts off the expected number 
of data bits along with a possible parity bit and assumes that any additional bits are stop bits. If any of 


i 

i 
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the anticipated number (either one, one and one-half, or two) of STOP bits is detected as a logic “0”, 
then the FE (Framing Erron flag will be set. When the reassembled data character is transferred to the 
Receiver Buffer Register, the USART then signals the CPU that received data is available for fetching 
by taking the RDA (Receiver Data Available) line HIGH. The CPU responds by driving the READ input 
LOW which causes the data word to appear oh the USART’s data bus. Should the CPU fail to read the 
data word before the next received character is transferred into the receiver buffer, then the previous 
character is written over by the new character and the OE (Overrun Error) flag is set. 

The occurrence of either a parity error, a framing error, or an overrun error does not necessarily pre- 
clude other USART operations from continuing. All of the error flags may be reset via the MR bit of the 
command instruction. 

Receiver Operation: Synchronous Mode 

Data which is received in the synchronous mode may consist of many bytes of data in one block. If the 
3843 is programmed for operation in the internal sync mode, then the incoming block of data must be 
prefaced with either one or two sync characters. When the RE ( Receiver Enable) bit of the command 
instruction is programmed to a logic “1”, the USART begins loading serial bits input via the RSI pin into 
the Receiver Register. This register is continuously compared on a bit basis to the first sync character 
until a match occurs. If two sync characters are being used, the next byte is compared to the second 
sync character and if a match condition occurs, then the USART is properly synchronized for receiving 
data. If a match condition does not exist for the second sync character, then the USART resumes 
searching for another occurrence of the first sync character. Once the USART receiver is synchro- 
nized, it will remain so until the Receiver Enable bit is reset to a logic “0” or until the EH (Enter Hunt 
Mode) bit of the command instruction is programmed to a logic “I”. The EH command causes the re- 
ceiver to stop transferring data to the Data Bus until the receiver acquires proper synchronization 
again. 

Reception of data can also be accomplished in the external synchronization mode. This is done by 
using the FESD pin as an external sync input and taking it HIGH during the second bit of the first 
non-sync or data word in the block. 

PIN DEFINITIONS 

The inputs and outputs of the 3843 can be categorized by function since some signals are intended for 
use between the USART and the CPU, while other signals link the USART to the data channel. Those 
input and output signals of the 3843 associated with the CPU are: 


Chip Initialize 

(Cl) 

Chip Enable 

(CE) 

Control/Data 

(C/D) 

Read 

(READ) 

Write 

(WRITE) 

Data Bus 

(D 0 -D 7 ) 

Receiver Data Available 

(RDA) 

Transmitter Buffer Empty 

(TBMT) 

Transmitter Empty 

(TMT) 

Framing Error/SYNC Detected 

(FESD) 

Parity Error 

(PE) 

Overrun Error 

(OE) 

The last six of these signals are hardware status signals used by the CPU to monitor USART activity. 
Since these six signals also appear in the Status Word, they may be read by the software as well as by 
the hardware. Those input and output signals of the 3843 associated with the channel are: 

Request To Send 

(RTS) 

Clear To Send 

(CTS) 

Receiver Serial Input 

(RSI) 

Transmitter Serial Output 

(TSO) 

Receiver Clock 

(RCP) 

Transmitter Clock 

(TCP) 


The functional significance of each of these signals is discussed in the following sections. 

Chip Initialize (Cl) ^This initialization signal will hold the USART in a reset state as long as it re- 
mains LOW. When Cl goes HIGH, the proper sequence of mode instructions must be executed in 
order to program the USART for operation (See the programming section). 
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Chip Enable (CE) - This signal enables the USART so that its data bus I/O buffer will respond when 
a Read or Write Control signal occurs. CE does not affect other USART activity when it goes HIGH, 
but merely prevents any further communication with the CPU and places the data bus I/O buffer in 
the high impedance state. 

Control Data (C/D) - During a WRITE operation, the 3843 must distinguish command and control 
information present on its Data Bus from incoming data words. A similar decision must be made 
during a READ operation to determine if a control status word or a data word should be placed on 
the Data Bus. In both of these cases, the 3843 distinguishes command, and status information by a 
-HI GH on the C/D input p i n, while a LOW signi f ies inp ut/output data. 

Read (READ) - When the CPU supplies a LOW to the 3843's READ input, it causes the USART to 
output either data (C/D = 0) or status (C/D = 1 ) information onto the data bus. 

Write (WRITE) - Instructions or data words placed on the data bus by the CPU are loaded into their 
respective registers within the 3843 whenever the CPU places a LOW on this input. 

Receiver Data Available (RDA) - This signal goes HIGH when there is received data present in the 
internal receiver register of the 3843 and is used to signal the CPU that it may read the data word 
from the USART. 

Data Bus (Do — D 7 ) - The data bus consists of eight bi-directional lines which connect the CPU 
and the USART. The bus is used to send both data and command words from the CPU to the 



UsAH 1 . it aiso aiiows the USART to send received data and status flag information back to the CPU. 
Parity Error (PE) - The PE flag is set whenever a parity error is detected by the receiver. It may be 
reset by programming the Error Reset (ER) bit of the command instruction. The occurence of a 
parity error does not necessarily preclude other USART operations from continuing and may be 
handled as desired by the designer. Parity error indication when parity has not been selected is 
invalid. 

Overrun Error (OE) - In the receiving mode, the overrun error flag is set whenever the CPU does not 
read a character before the next one becomes available. It is reset by programming the Error Reset 
(ERi bit of the command instruction word. The occurence of an OE does not preclude further 
USART operations, however the previously overrun character is lost. 

Transmitter Buffer Empty (TBMT) - The Transmitter Buffer is an internal register which contains the 
next character to be transmitted. The TBMT status flag indicates when this buffer becomes empty 
after its contents have been loaded into the Transmitter Register. The CPU monitors this status flag 
and may load a new word into the buffer when TBMT goes HIGH. 

Transmitter Empty (TMT) - The TMT status flag is a signal which indicates to the CPU whenever 
both the Transmitter and Transmitter Buffer Registers are empty. When this happens, the USART 
will automatically start transmitting ‘‘sync-fill' characters if in the sync mode or “marks” if in the 
async mode. 

Framing Error/Sync Detected (FESD) - This pin is muiti-functional and is used only during recep- 
tion of serial data from the channel. It functions as a Framing Error output flag during asynchronous 
operation and a Sync-Detected flag during synchronous operation. It is also the external “sync- 
found” input for external sync operation. 


When receiving data from the channel in the synchronous mode, the FESD pin may be either an in- 
put or an output, depending upon whether the USART was programmed for internal or external 
synchronization. If programmed for internal synchronization, the FESD pin will act as an output 
indicating that the last character received matched the previously programmed internal sync char- 
acter, and character assembly will be initiated on the next non-sync character. If programmed for 



external synchroni zatio n, then, the FESD pin will be used as a sync-detected input. 

Request To Send (RTS) - This output signal is activated by programming the TE (Transmitter En- 
able i bit of the command instruction word and is used to signal the modem that the USART is ready 
to transmit data^ 

Clear To Send (CTS) - This signal is generated by the modem in response to an RTS c omm and and 
indicates to the USART that the channel is now ready to accept data. Internally, the CTS enables 
the transmitter register to output serial data to the channel via the TSO pin provided that the Trans- 
mitter Enable (TE) bit of the command word was set. 

Receiver Serial Input (RSI) - Input serial data from the channel is presented to the USART on its RSI 
pin. Data present on the RSI pin is entered into the internal receiver register of the 3843 at a rate and 
format as specified by the mode instruction and the receiver clock frequency. 

Transmitter Serial Output (TSO) - The TSO output of the USART supplies the serial data to be 
transmitted by the channel. Data bits stored in the Transmitter Buffer are output, via the TSO, at a 
rate and format as specified by the Mode Instruction and the transmitter clock frequency. 
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Receiver Clock (RCP) - This clock signal controls the rate at which the serial data is received from 
the channel. In the synchronous receiving mode the clock frequency is equal to the actual baud rate 
(lx); while in the asynchronous mode the clock frequency is either 16, 32, or 64 times the actual 
baud rate as prescribed in the Mode Instruction. 

Transmitter Clock (TCP) - This clock controls the rate at which serial data is transmitted to the 
channel. In the synchronous transmission mode, the clock frequency is equal to the actual baud 
rate ! lx); while in the asynchronous mode the clock frequency is either 16, 32, or 64 times the actual 
baud rate as prescribed in the Mode Instruction. 


PROGRAMMING THE USART 

Prior to commencing data transmission or reception the 3843 must be programmed for operation in 
the desired mode. The CPU accomplishes this programming by writing into the 3843, via the data bus, 
a sequence of specific instruction words which represent a complete functional description of the type 
of communications format the USART is to use. These instruction words are 

1) the Mode Instruction, 

2) either zero, one, or two sync characters (depending on the mode selected) 

3) the Command Instruction. 

This instruction sequence must follow either a pulse on the Cl (Chip Initialize) pin or a Master Reset 
command. 

The Mode Instruction is the first one in the programming sequence and specifies the details of the 
operational format. The significance of each bit of the instruction word is described in Table 1. 

In the synchronous format-internal sync mode, the Mode Instruction is followed immediately in the 
programming sequence by either one or two sync characters, depending on whether single or double 
sync word operation was called for in the previous Mode Instruction. These characters need not be 
specified and may be omitted if the 3843 was programmed for either the asynchronous mode or the 
external sync mode. 

The last instruction in this sequence is the Command Instruction. Following the SYNC character(s), 
this instruction controls certain internal operations and status conditions within the USART. The sig- 
nificance of the bits in this instruction word is shown in Table 2. All control words presented to the 
USART (C/D = 1 ) after this instruction will also be considered as Command Instructions until a com- 
mand word indicating a Master Reset is performed. An example is shown in Figure .4. 


Status Flags - The status flags of the 3843 collectively form a status word which can be read by the 
CPU program software. This is accomplished by taking both the READ and CE lines LOW and the 
C/D line HIGH. The format of the status word is: 


Dp 

Di 

D 2 

d 3 

D4 

Ds 

De 

D? 

TBMT ' 

RDA 

TMT 

PE 

OE 

FESD 

CTS 



These flags have the same meaning as their corresponding output pins and are reset in the same way. 
See the Pin Definitions section. 




TABLE 1 

THE MODE INSTRUCTION WORD 



Do 

Di 

d 2 

d 3 

d 4 

Ds 

De 

Dr 

Ml 

M2 

M3 

M4 

M5 

M6 

M7 

M8 


Ml M2 = Mode and Baud Rate M5 M6 = Parity Control 


00 = SYNC mode 

01 = 16x in ASYNC mode 

10 = 32x in ASYNC mode 

1 1 = 64x in ASYNC mode 

M3 M4 = Character Length 


00 = 5-bit word 

01 = 6-bit word 

10 = 7-bit word 

11 = 8-bit word 


00 = Disable Parity generation 10 = Odd Parity 

01 = Even Parity 11 = Not used 

M7M8= Stop Bits in ASYNC operation 

00 = Not used 10 = 1 V 2 Stop Bits 

01 = 1 Stop Bit 11=2 Stop Bits 
or 

M7M8= SYNC Control in SYNC Operation 

00 = Internal SYNC, Double SYNC Word 

01 = Internal SYNC, Single SYNC Word 
IX — 'External SYNC using FESD Pin 
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A “1” in this bit will cause the USART to “search” for SYNC 
characters when in the SYNC mode. It is a don’t care in 
ASYNC mode operation. This command is self-cancelling 
after sync is achieved. 



c/6 - 1 < I— 


MODE INSTRUCTION 
“SYNC CHARACTER Ml 


‘SYNC CHARACTER #2 
OMMAND INSTRUCTION 


C/D = 1 (COMMAND INSTRUCTION! 


DOUBLE 
> SYNC WORD 
MODE 


COMMAND INSTRUCTION! MASTER RESET 
MODE INSTRUCTION ' 

•SYNC CHARACTER Ml 
COMMAND INSTRUCTION 


SINGLE 
. SYNC WORD 
MODE 


C/D = 1 {COMMAND INSTRUCTS 



When programmed to a “1”, this bit causes the TSO output 
line to go LOW continuously until this bit is reset to “0” with 
another Command Instruction. 

A “1" in this bit will reset the PE, OE, and FE (when in 
ASYNC mode) pins. This command is self-cancelling. 

A “1” in this bit will reset the FESD pin (when in the internal 
SYNC mode). This command is self-cancelling. 

A “1” in this bit will hold the USART in a reset mode. This bit 
is equivalent to the Cl pin. The Master Reset command is 
self-cancelling. 


A programming example showing the se- 
quence of data_(C/D = 0) and control in- 
structions (C/D = 1) presented to the 
USART via the data bus is shown at left. The 
initializing sequence consists of Mode and 
Command Instructions and either zero, 
one, or two sync characters depending on 
what type of format is called for in the Mode 
Instruction. ( No sync characters are used in 
the async mode or ihe external sync mode) ., 
Any instructions received after a Mode in- 
struction (except for sync characters) are 
considered to be a Command Instruction 
unless a Master Reset command precedes 
them. The example shows how the 
USART’s operating format may be altered 
under program control if desired. It applies 
to both transmission and reception of data 
in either the synchronous or asynchronous 
modes. 


‘May or may not be included, depending on the operating mode. 

Fig. 4 
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USART CONTROL SIGNALS 


FUNCTION 

CE 

C/D 

READ 

WRITE 

CPU Writes Control Into USART 

0 

1 

1 

0 

CPU Writes Data Into USART 

0 

0 

1 

0 

CPU Reads Data From USART 

0 

0 

0 

1 

CPU Reads Status From USART 

0 

1 

0 

1 

USART Disabled, Data Bus Hl-Z 

1 

X 

X 

X 


ABSOLUTE MAXIMUM RATINGS 

Voltage of any pin relative to Vss 
Operating Temperature (Ambient) 

Storage Temperature (Ambient) 

Power Dissipation 

Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions forextended periods 
may affect device reliability. 


DC ELECTRICAL REQUIREMENTS: Ta = 0°C to 70° C. All Voltage Referenced to Vss. 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Vdd 

Supply Voltage 

10.8 

12.0 

13.2 

V 


Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 


Vss 

Supply Voltage 

0 

0 

0 

V 


VlH 

Input HIGH Voltage 

2.7 

— 

7,0 

V 


VlL 

Input LOW Voltage 

-0.5 

- 

0.8 

V 



-0.5 V to +20 V 
0°C to 70° C 
-55° C to 150° C 
1 W 


DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Idd 

Average Vdd Current- 



25 

mA 


ICC 

Average Vcc Current 



40 

mA 


Voh 

Output HIGH Voltage 

3.0 



V 

Iout = -100 mA 

VOL 

Output LOW Voltage 



0.4 

V 

Iout = 3.2 mA 

l|N 

Input Leakage Current 



10 

mA 

Vin = 10 V 

•OUT 

Output Leakage Current 

-10 


10 

mA 

Vout = 10 V 

ClN 

Input Capacitance, all Inputs 
except D 0 -D 7 . 



10 

PF 

f = 1 MHz 

COUT 

Output Capacitance, all Outputs 
except D 0 -D 7 . 



" 

10 

PF 

f = 1 MHz 

Q/O 

Data Bus Capacitance, D 0 -D 7 . 



20 

PF 

f = 1 MHz 
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AC ELECTRICAL REQUIREMENTS: Over the Full Range of Voltage and Temperature 


SYMBOL 


tpc 


-tcw- 


tTC 


tT 


tCI 


tRP 


tWP 


tSWP 


tCES 


tCEH 


tCDS 


tCDH 


tDSW 


tDHW 


tCRL 


tCWL 


tROS 


3843-1 


PARAMETER 


MIN 


Clock Period 


PC, DC 


DL, DM 


XlockJJCW- Time- 


Clock Transition Time (Rise and Fall) 


Transition Time (All inputs except clocks) 


Chip Initialize Pulse Width 


^EAD Pulse Width 


WRITE Pulse Width 


Time Between Successive WRITE Pulses 


CE Set-Up Time to READ or WRITE 


CE Hold Time From READ or WRITE 


C/D Set-up Time to READ or WRITE 


C/D Hold Time After READ or WRITE 


Data Set-up Time to WRITE 


Data Hold-Time After WRITE 


C/D to READ Lead Time 


C/D to WRITE Lead Time 


RSI Data Set-up Time to RCP Clock 


3.125 


6.25 


— 850 — 


3tpc 


850 


850 


1000 


1000 


250 


250 


250 


250 


250 


MAX 


50 


50 


3843-2 


MIN 


6.25 


12.5 


1700- 


3tpc 


1700 


1700 


2000 


2000 


500 


500 


500 


500 


500 


MAX 


50 


50 


3843-3 


MIN 


12.5 


25 


3400 


3tpc 


3400 


3400 


4000 


4000 


750 


750 


750 


750 


750 


MAX 


50 


50 


UNITS 


MS 


MS 


ns 


AC ELECTRICAL CHARACTERISTICS: Over the Full Range of Voltage Temperature 




3843-1 

3843-2 

3843-3 | 

1 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

tWTD 

WRITE to TBMT LOW Delay 

300 


600 


1200 


ns 

tWRD 

WRITE to RTS LOW Delay 

300 


600 

! 

1200 


i 

ns 

tRDD 

READ to Output Data Delay 

300 


600 


1200 


ns 

tRRH 

Center of RSI Bit to RDA HIGH Delay 

3tpc 


3tpc 


3tpc 


— 

tRRL 

READ to RDA LOW Delay 







ns 

tCTD 

Clock to TSO Output Delay 

500 


1000 


2000 


ns 

tOFF 

Device Deselect to Data Bus High 
Impedance 

250 


400 


800 


ns 


MAXIMUM USART DATA RATES 


PART 

^""••vNUMBER 

MODE 

3843-1 

3843-1 

3843-3 

C 

L 

M 

C 

L 

M 

C 

L 

M 

SYNC 

IX 

320 K Baud 

160 K Baud 

160 K Baud 

160 K Baud 

80 K Baud 

80 K Baud 

80 K Baud 

40 K Baud 

40 K Baud 

ASYNC 

16X 

20 K Baud 

10 K Baud 

10 K Baud 

10 K Baud 

5 K Baud 

5 K Baud 

5 K Baud 

2.5 K Baud 

2.5 K Baud 

32X 

10 K Baud 

5 K Baud 

5 K Baud 

5 K Baud 

2.5 K Baud 

2.5 K Baud 

2.5 K Baud 

1.25 K Baud 

1.25 K Baud 

64X 

5 K Baud 

2.5 K Baud 

2.5 K Baud 

2.5 K Baud 

1.25 K Baud 

1.25 K Baud 

1.25 K Baud 

.625 K Baud 

.625 K Baud 


NOTE: 1 K BAUD Equals 1000 Bits per Second 
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TIMING DIAGRAMS (Cont’d) 


RECEIVER TIMING— ASYNC MODE 


DATA BITS 


START BIT 
, OF NEXT 
CHAR- I 


[PARITY BIT] STOP BIT<S)| XcTER 


juinnjinniuuinniuuiiuim^ 


8 CLOCK -»-!•*- 
PERIODS 
(NOTE 7) |J 


- 16 CLOCK PERIODS - 



NOTES 

1. The minimum allowable time between successive WRITE pulses is given by the parameter tswp mm . 

2 The Ch ip Enable signal and the READ or WRITE signal and ANOed together internally to form an effective READ or 
WRITE signal Therefore, the last of these two signals to go LOW in a READ ■ or WRITE operation generates the leading 
edge of this internal signal while the first to go HIGH generates the trailing edge It is to the edges of this internal signal 
‘ That the READ or WRITE timemg parameters are referenced. For purposes of illustration, the timing diagram shows 
Chip Enable as beginning before and extending beyond the externally applied READ or WRITE signal. Thus, the timing 
parameters are referenced to READ or WRITE rather than CE. 

3. The data bus buffer turn-off delay time, i.e !off. is referenced from the rising edge of either READ or CE, whichever 
occurs first toFF max defines the time at which the data I/O bus achieves the open circuit high impedance condition 
and is not referenced to output voltage levels 

4 For purposes of illustration, the transmitter buffer is assumed to be empty prior to the WRITE cycle shown 

5. For purposes of illustration, RTS is shown going LOW, implying that a command instruction iC/D = 1 > is being input with 

a "0“ programmed in the appropriate bit location See programming instructions 

6. This diagram illustrates the recommended timing relationship betw een RD A and READ The external system logic re- 
sponds to RDA by pulsing the READ line. RDA is then reset after READ returns HIGH again, i.e., inactive. 

7. This diagram illustrates receiver timing for the 16x async mode Other modes are similar in operation Here the START bit 
is sampled after eight cycles of the RCP clock. The 8-cycle count-off begins with the'first negative transition ot the RCP 
clock after the RSI line goes! OW Subsequent sampling points are separated by intervals of 16 dock periods each 

8. The sync-detected condition is indicated by the FESD pin going HIGH no sooner than three bit times after the reception 
of the last sync character in the interna! sync mode. 

9. In the external sync mode, the external decoding of sync characters must be accomplished and the FESD pin forced 
HIGH indicating synchronization detected during the bit time interval corresponding to the second data bit. 

10 The WRITE pulse causes the TBMT flag to be reset Another cycle should not be attempted until after the TBMT flag has 
returned HIGH and the tswp 'mini delay time has elapsed. See Note 1 
11, If the double sync character mode is being used, then sync characters will always be transmitted m pairs, and whenever 
the first is transmitted, the second character will always follow. Therefore transmitted data will always be immediately 
preceded by the second sync character in this mode. 
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TIMING DIAGRAMS (Confd) 





TRANSMITTER TIMING— SYNC AND ASYNC MODES 



bus ><XA 

DATA WORD m 





WRITE 
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TBMT 

^ r 

11 ' ■ • V 

(NOTE 10) < 
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TMT 
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1 TSO 

■ (ASYNC 

MARKS 

I START ... 

J BIT DA 
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STOP 
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WORD m * 1 
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ORDERING INFORMATION 

PART 

NUMBER 

i/IAX DATA RATE 
(SYNC MODE) 

TEMPERATUI 

RANGE 

=IE PACKAGE 

TYPE 

ORDER 

CODE 



320 K Baud 

0° to 70° C 


38431 PC 

3843-1 


320 K Baud 

0° to 70° C 

Ceramic 

38431 DC 


160 K Baud 

-55° to 85° C 

Ceramic 

38431 DL 



160 K Baud 

-55° to 125° 

C Ceramic 

38431 DM 



160 K Baud 

0° to 70° C 

Plastic 

38432PC 

3843-2 


160 K Baud 

0° to 70° C 

Ceramic 

38432DC 


80 K Baud 

-55° to 85° C 

Ceramic 

38432 DL 



80 K Baud 

-55° to 125° 

C Ceramic 

38432DM 



80 K Baud 

0° to 70° C 

Plastic 

38433PC 

3843-3 


80 K Baud 

0° to 70° C 

Ceramic 

38433 DC 


40 K Baud 

-55° to 85° C 

Ceramic 

38433DL 



40 K Baud 

-55° to 125° 

C Ceramic 

38433DM 

L 1 


Fairchild cannot assume responsibility tor use o! any circuitry described other than circuitry entirely embodied in a Fairchild product No other circuit patent licenses are implied 
Manufactured under one ot the following U S Patents 2981877. 3015048. 3064167. 3108359. 3117260; other patents pending 
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F16K 

16,384 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 


GENERAL DESCRIPTION - The F16K is a 16,384-bit MOS Dynamic Random Access 
Memory configured as 16,384 one-bit words, and which is manufactured using Fairchild's 
n-channel silicon gate, double-poly Isoplanar process. The use of the single-transistor 
memory cell along with address multiplexing techriiques permits the packaglng of the 
F16K in a standard 16-pin dual in-line package. The use of this package allows con- 
struction of highly dense memory systems utilizing widely available automated testing 
and insertion equipment. Furthermore, the pinout, timing and organizational character- 
istics of the F16K are essentially the same as Fairchild's 4K dynamic RAMs, the M4027 
and the 4096. Thus the F16K is ideally suited for easy upgrading of M4027 or 4096-based 
systems. 


LOGIC SYMBOL 


I NDUSTRY STANDARD 1 6-PIN DUAL IN-LINE PACKAGE 

LOW CAPACITANCE, TTL-COMPATIBLE INPUTS (INCLUDING CLOCKS) 

ON-CHIP ADDRESS AND INPUT DATA LATCHES 

3-STATE TTL-COMPATIBLE OUTPUT WITH DATA VALID TIME CONTROLLED 
BY CAS 

COMMON I/O CAPABILITY 

TWO DIMENSIONAL SELECTION BY DECODING BOTH RAS AND CAS 
STANDARD 10% SUPPLIES (+12 V, +5 V, and -5 V) 

FLEXIBLE TIMING WITH PAGE-MODE AND EXTENDED PAGE BOUNDARIES 
128-CYCLE RAS-ONLY REFRESH 

PINOUT COMPATIBLE WITH M4027 OR 4096 FOR EASY SYSTEM UPGRADING 


5 Aq 

7 A, 

6 A2 

12 A 3 

11 A4 

10 Ag 

13 A« 

4 — O RAS 


V$s = Pin 16 
V C c = Pin 9 
Vqd = Pin 8 
V BB = Pin 1 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 


BLOCK DIAGRAM 


I 

o 

n 

• 

128 ROW 
ODER 

t § 

• 


— 

• 


r> 


- 


I STR OBE D, n 

'H * 


CLOCK GENERATOR NO. 2 


1 - OF 128 COLUMN DECODER 


256 SENSE AMPS (128 ACTIVE) 
DATA IN/DATA OUT GATING 


16,384 BIT 
STORAGE ARRAY 



14 DOUT 
13 Ac 
12 A 3 
11 A4 
10 As 


CLOCK GENERATOR NO. 1 


'*1977 Fairchild Camera and Instrument Corporation Printed in U S A. 
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PART 

NUMBER 

MAX DATA RATE 
(SYNC MODE) 

TEMPERATURE 

RANGE 

PACKAGE 

TYPE 

ORDER 

CODE 

3843-1 

320 K Baud 

0° to 70° C 

Plastic 

38431 PC 

320 K Baud 

0° to 70° C 

Ceramic 

38431 DC 


160 K Baud 

-55° to 85° C 

Ceramic 

38431 DL 

160 K Baud 

-55° to 125°C 

Ceramic 

38431 DM 

3843-2 

160 K Baud 

0° to 70° C 

Plastic 

38432PC 

160 K Baud 

0° to 70° C 

Ceramic 

38432DC 


80 K Baud 

-55° to 85° C 

Ceramic 

38432 DL 

80 K Baud 

-55° to 125°C 

Ceramic 

38432DM 

3843-3 

80 K Baud 

0° to 70° C 

Plastic 

38433PC 

80 K Baud 

0° to 70° C 

Ceramic 

38433DC 


40 K Baud 

-55° to 85° C 

Ceramic 

38433DL 

40 K Baud 

-55° to 125°C 

Ceramic j 

i 

38433 DM 


>■ 

a 

o 

z 

III 



Fairchild cannot assume responsibility tor use of any circuitry described other than circuitry entirely embodied in a Fairchild product No other circuit patent licenses are implied 
Manufactured under one of the following U S Patents: 2981877. 3015048. 3064167. 3108359. 3117260: other patents pending 
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Fairchild Semiconductor 


F16K 

16,384 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 


GENERAL DESCRIPTION — The F16K is a 16,384-bit MOS Dynamic Random Access 
Memory configured as 16,384 one-bit words, and which is manufactured using Fairchild's 
n-channel silicon gate, double-poly Isoplanar process. The use of the single-transistor 
memory cell along with address multiplexing techniques permits the packaging of the 
F16K in a standard 16-pin dual in-line package. The use of this package allows con- 
struction of highly dense memory systems utilizing widely available automated testing 
and insertion equipment. Furthermore, the pinout, timing and organizational character- 
istics of the F16K are essentially the same as Fairchild's 4K dynamic RAMs, the M4027 
and the 4096. Thus the F16K is ideally suited for easy upgrading of M4027 or 4096-based 
systems. 


LOGIC SYMBOL 


INDUSTRY STANDARD 16-PIN DUAL IN-LINE PACKAGE 

LOW CAPACITANCE, TTL-COMPATI BLE INPUTS (INCLUDING CLOCKS) 

ON-CHIP ADDRESS AND INPUT DATA LATCHES 

3-STATE TTL-COMPATI BLE OUTPUT WITH DATA VALID TIME CONTROLLED 
BY CAS 

COMMON I/O CAPABILITY __ 

TWO DIMENSIONAL SELECTION BY DECODING BOTH RAS AND CAS 
STANDARD 10% SUPPLIES (+12 V, +5 V, and -5 V) 

FLEXIBLE TIMING WITH PAGE-MODE AND EXTENDED PAGE BOUNDARIES 
128-CYCLE RAS-ONLY REFRESH 

PINOUT COMPATIBLE WITH M4027 OR 4096 FOR EASY SYSTEM UPGRADING 



i °OUT | I 


14 

V SS = 

Pin 16 

V CC = 

Pin 9 

V DD = 

Pin 8 


V BB = Pin 1 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


BLOCK DIAGRAM 



I 

u. 

1 

1- 


OCK 



So 

2 o 

*- Sc 

• 

• u 

CD “ 

• 

OO 

r>* 


- 


256 SENSE AMPS (128 ACTIVE) 
DATA iN/OATA OUT GATING 


16.384 BIT 
STORAGE ARRAY 



CLOCK GENERATOR NO. 1 


* 1977 Fairchild Camera and Instrument Corporation Printed in U S A. 
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FAIRCHILD 16,384 XI DYNAMIC RANDOM ACCESS MEMORY • F16K 


FUNCTIONAL DESCRIPTION 

ADDRESSING — The 14 address bits required to decode 
one-of-16, 384 cell locations in the F16K are entered using 
a 2-phase multiplexing operation in which first the 7-bit Row 
Address is entered followed by the 7-bit Column Address. 
First the 7-bit Row Address is applied to the seven address 
inputs of the F 16K and latched into the chip by Row 
Address Strobe (RAS) which is the first of two externally 
applied TTL-level clocks. The second clock. Column Address 
Strobe (CAS), subsequently latches the se ven c olu mn add ress 
bits into the chip. Each of these signals RAS and CAS, trig- 
ger on-chip clock generators which control the internal se- 
quencing of events on the chip. Advanced techniques used 
in handling the row and column address information allow 
the address multiplexing operation to be performed without 
lengthening the cri tical t iming path governing the access time. 
The activation of CAS strobes the column address latch but 
this event as well as other internal events governed by the 
CAS clock generator may be inhibi ted u ntil certain pre- 
requisite events controlled by the RAS clock generator 
have occured. 

More specifically, a "window" of time exists, extending 
from tRCD(min) to tRCD(max) during which CAS may be- 
come active without impacting the access time. Stated an- 
other way, as long as CAS occurs during this window, the 
access time will be specified by tRAC- If CAS occurs a cer- 
tain delay after this wind ow o f time, the RAS clock gene- 
rator no longer inhibits the CAS clock generator and the mag- 
nitude of this delay will add directly to the overall access 
time. This lengthened access time is now referenced to CAS 
rather than RAS and is lengthened by the amount o f tim e 
that tpQQ exceeds the tRCD(max) I' 1 ™*- T his "g ated-CAS" 
feature allows greater flexibility since the CAS clock may 
be externally activated as soon as the Hold Time for the 
Row Address has been met and the address inputs have been 
changed from Row Address to Column Address information. 

PAGE MODE OPERATION - The Page-Mode feature of the 
F16K allows successive memory cycles accessing the same 
row in the memory matrix to be concatenated together in 
Such a way that the common Row Address need be supplied 
only once - resulting in faster access times with no corre- 
sponding increase in power. The page-mode option may be 
used in conjunction with any of the defined memory opera- 
tions, and is accompli shed by supplying the Row Address to 
the chip and holding RAS LOW throughout all subsequent 
memory cycles for which the Row Address is common. 

Since RAS makes its initial negative transition only once, no 
additional dynamic power is dissipated due to RAS on any 
subsequent cycles performed within that row. The access 
and cycle times are also shortened since the time required to 
supply a Row Address is eliminated. 

DATA INPUT - In a write operation, the data to be i nput 
into memory is strobe d into an on-chip register during RAS 
by a combination of CAS and Write Enable (WE). The 
strobe is formed by whichever is the latter of these two sig- 
nals to make its negative transition. This presents several 
possibilities in how a write cycle may be p erfor med. In an 
"early-write" cycle (WE active LOW before CAS goes LOW), 


Data In (D||\j) is strobed by CAS and thus the set-up and 
hold times are referenced to this signal edge. If D|n is not 
yet valid at the time CAS becomes active (or if the cycle is a 
read-write or read-modify-write) then WE must be delayed. 
In this delayed-write mode, the D||\j set-up and hold times 
are referenced to WE father than CAS. (See the timing 
diagrams). 

DATA OUTPUT — The Data Out (DoUT) latch and buffer 
unco nditionally assume the high-impedance state whenever 
CAS is HIGH, i.e. inactive. If the cycle being performed is a 
read, read-modify-write, or a delayed write cycle then the 
DoUT latch and buffer will remain high impedance until the 
access time, after which DquT w 'H assume the value of the 
data read from the selected cell. This output data is of the 
same polarity ( not i nverted) as the input data and will remain 
valid as long as CAS is kept active, i.e. LOW. However, if the 
cycle is an "ea rly-w rite" cycle or if the chip fails to receive 
both RAS and CAS, then DoUT W 'H remain high impedance 
throughout the cycle. This feature allows systems which 
write employing the early write mode exclusively, to com- 
mon D | and DoUT directly together. 

Another advantage of this "unlatched output" feature is that 
OR-tied outputs in a memory matrix require no special action 
to be turned off. Unlik e oth er types of RAMs which require 
a negative transition of CAS to become high impedance, the 
F16K's output is already high imped ance whenever CAS is 
HIGH, i.e. inactive. This means that CAS need not be sup- 
plied to unused devices and therefore may be used for de- 
vice selection. Thus a re ducti on in exte rnal decoding logic 
is possible by using both RAS and CAS in a 2 dimensional 
decoding/selection scheme, (see Table 1 below). 


RAS active 
during cycle? 

CAS active 
during cycle? 

RESULT (after tOFF delay) 

Yes 

Yes 

Device active 

Yes 

No 

Device deselected, refresh 

No 

Yes 

Device deselected 

No 

No 

Device deselected 


TABLE 1 


EXTENDE D PA GE BOUN DARY — A further implication of 
using both RAS and CAS for device decoding/selection is in 
exten ding page boundaries for page-mode operation. If only 
RAS is decoded, then any given "page" is limited to only 
128 different column addresses within that page, (i.e. seven 
column address bits correspond to 2 7 = 128 column 
addresses). Therefore, for memory systems using more than 
16K words of data, page boundaries may be extended from 
128 addresses per page up to any multiple of 1 28 addr esses 
merely by decoding which 1 6K memory bank also gets a CAS 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY • F16K 

/■ . 


PC REQUIREMENTS: Ta = 0°C to 70°C (See Notes 1 and 2) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS ' 

V DD 

Supply Voltage 

10.8 

12 

13.2 

V 


V CC 

Supply Voltage 

4.5 

5.0 

5.5 

V 

Note 5 

V SS 

Supply Voltage 

0 

0 

0 

V 


V BB 

Supply Voltage 

-5.5 


—4.5 

V 


V IHC 

Input HIGH Voltage, RAS, CAS, WE 

2.7 


7.0 

V 


V| H 

Input HIGH Voltage, All inputs except RAS, CAS, WE 

2.4 


7.0 

V 


V|L 

Input LOW Voltage, all inputs 

-1.0 


0.8 

V 



DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature 


SYMBOL 

i PARAMETER 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 



Normal Operation 



35 

m A 



Average Vqd Current 

Standby 



1.5 

mA 


•dd 

Refresh 



27 

mA 




Page Mode 



27 

mA 

Note 3 

•cc 

Average Vqq Current 

Normal Operation 




mA 


Standby/Refresh 

-10 


10 

mA 

Note 4 

•BB 

Average VgB Current 

Normal Operation 



200 

100 

juA 


Standby 



is A 


v OH 

Output HIGH Voltage 

2.4 



V 

•OUT = 5.0 mA, Note 5 

v OL 

Output LOW Voltage 



0.4 

V 

•OUT = 3.2 mA, Note 5 

•in 

Input Leakage Current (any input) 

-10 


10 

M A 


•out 

Output Leakage Current 

-10 


10 

HA 


C|N1 

Input Capacitance, Aq—Aq, D||vj 


4.0 

5.o ; 

pF 

Note 6 

C|N2 

Input Capacitance, RAS, CAS, WE 


Hfl 

io 

pF 

Note 6 

COUT 

Output Capacitance, Dqut 


— 

7.0 

pF 

CAS = V|HC 


NOTES: 

1. 


2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10. 

11 . 

12 . 

13 . 

14 . 


15. 

16 . 

17. 

If tCWD + *T ^ ^WDtmin)' the Data Out latch will remain in the high impedance state. 

If l CWD ^ 'CWDlmax) + t T> the D ata Out latch will contain the data read from the selected cell. 


The ambient temperature, (T^) is specified here for operation at frequencies up to that frequency determined by the minimum cycle time. 
Operation at higher cycle rates with reduced ambient temperatures and higher power dissipation is permissible, however, provided AC 
operating parameters are met. 

All voltages are referenced to Vgs = 0 V. 

Iqq depends on frequency of operation. Maximum current is measured at the fastest cycle rate. 

Iqc depends upon output loading. The V^c supply is connected to the output buffer only. During readout of HIGH level data, V cc ' s 
connected through a low impedance (135J2typ) to Data Out. At other times l^c consists of leakage currents only. 

Output voltage will swing from Vgs to Vqc when activated with no current loading. For purposes of maintaining data in standby mode, 
Vcc may be reduced to V SS without affecting refresh operations or data retention. However, the Von(min) specification is not guaran- 
teed in this mode. 

A t 

Effective capacitance calculated from the equation C = I — — with A V = 3 V and power supplies at normal levels. 

The specifications for tpc(min). tRWC(min) and fpctmin) are used only to indicate cycle time at which proper operation over full 
temperature range (0°C>T^>70°C) is assured. 

Assumes that t R cD<t R cD(max)- If fRCD is greater than the maximum recommended value shown in this table, tpy^p will increase by 
the^amount that t R ci_ exceeds the value shown. 

Assumes that t RCD >t RCS ( max) . 

Measured with a load equivalent to two TTL loads and 100 pF. 

tQpF(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
Operation within the t R cD(max) limit insures that tRAC(max) can be m ®t. tRCD(max) is specified as a reference point only; if t R p D is 
greater than the specified t R cD(max) limit, then access time is controlled exclusively by tp^p. 

V iHC(min) or v IH(min) and v IL(max) are reference levels for measuring timing of input signals. Also, transition times are measured 
between Vj R c or Vj R and V| L . 

tyves is not a restrictive operating parameter but is included as an electrical characteristic only. If t W cg>tyycg( m j n ), the cycle is an early 
write cycle and the Data Out pin will remain open circuit {high impedance) throughout the entire cycle, otherwise the cycle is a delayed 
write cycle. 

The parameters t R yyi_ and l CWL reference WE (for a read-modify-write cycle), to either RAS or CAS respectively, whichever is the first to 
go HIGH. 

t D s and *DH are referenced to the leading edge of CAS in early write cycles, and to the leading edge of WE in delayed write or 
read-modify-write cycles. 

tRWD and 'CWD are not restrictive operating parameters but are included in the data sheet as electrical characteristics only: 
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FAIRCHILD 16,384 XI DYNAMIC RANDOM ACCESS MEMORY • F16K 


PAGE MODE READ CYCLE 




-rff- 


m 




* 



PAGE-MODE WRITE CYCLE (EARLY WRITE) 



= May change in either direction 


May change HIGH-to-LOW 


= May change LOW-to-HIGH 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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M4027 

4096 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 


GENERAL DESCRIPTION - The M4027 is a 4096-bit MOS Dynamic Random Access 
Memory configured as 4096 one-bit words, and which is manufactured using Fairchild's 
n-channel silicon gate, Isoplanar process. The use of the single-transistor memory cell 
along with address multiplexing techniques permits the packaging of the M4027 in a 
standard 16-pin dual in-line package. The use of this package allows construction of 
highly dense memory systems utilizing widely available automated testing and insertion 
equipment. 


• INDUSTRY STANDARD 16-PIN DUAL IN-LINE PACKAGE 

• LOW CAPACITANCE, TTL-COMPATIBLE INPUTS (INCLUDING CLOCKS) 

• 3-STATE TTL-COMPATIBLE OUTPUT 

• ON-CHIP LATCHES FOR ADDRESSES, CHIP SELECT, DATA INPUT, DATA OUTPUT 

• ENHANCED PERFORMANCE WITH GATED CAS, RAS-ONLY REFRESH AND PAGE-MODE 
CAPABILITY 

• ACCESS TIME: 150 ns TO 300 ns 

• PAGE MODE ACCESS: AS FAST AS 100 ns 

• LOW POWER: 

ACTIVE POWER: 470 mW MAXIMUM 

STANDBY POWER: 27 mW MAXIMUM 

STANDBY POWER (INCLUDING REFRESH): 36 mW MAXIMUM 

• INPUTS PROTECTED AGAINST STATIC CHARGE 

• STANDARD ±10% SUPPLIES (+12 V, +5 V, and -5 V) 




I 

I 

i 

1 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 


1118 


©1C MASTER 1978 


1 

■| 












FAIRCHILD MOS INTEGRATED CIRCUIT • M4027 


PIN NAMES 


A n 

Address Inputs 



D, n 

Data Input 

d out 

Data Output 

CS 

Chip Select Input (Active LOW) 

Vcc 

+5 V Power Supply 

WE 

Write Enable Input (Active LOW) 

v ss 

0 V Power Supply 

RAS 

Row Address Strobe (Clock) Input (Active LOW) 

V BB 

-5 V Power Supply 

CAS 

Column Address Strobe (Clock) Input (Active LOW) 

v dd 

+ 12 V Power Supply 


FUNCTIONAL DESCRIPTION 

ADDRESSING - The 12 address bits required to decode one-of-4096 cell locations are m ultiplexed to the six address pins 
and latched into the on-chip row and co lumn address latches. Row Address Strobe (RAS) latches the_six row address bits 
onto the chip. Column Address Strobe (CAS) latches the six column address bits plus Chip Select (CS) onto the chip. As 
CS is not required until well into the cycle, its decoding time does not add to the system access or cycle time. Since the 
internal circuitry allows the column information to be externally a pplied to the chip befo re it i,s actually required, the hold time 
requirements for column address and CS are also referenced to RAS. This gated CAS feature allows the system designer to 
compensate for timing skews that may be encou ntered in the multiplexing operation. Additional timing margin is gained be- 
cause colum n ad dress is not required until CAS makes its negativ e tran sition. T he tim ing is further simplified by the positive 
transition of CAS not being referenced to the positive transition of RAS. In fact, CAS need not go HIGH until the beginning 
of the next cycle. 

DAT A INPUT/OUTPUT - Data to be w ritten into the selected cell is latched int o an on -chip register by the combination of 
CAS and Write Enable (WE) while RAS is active. The later of these two signals (CAS or WE), making i ts ne gative transition, 
is t he st robe for the Data In register. T his p ermits several options in the write timing. In a write cycle, if WE is activated prior 
to CAS, Da ta In (D iN ) is strobed by CAS and the set-up and hold times are r efere nced to this signal. If the DinJS not 
available at CAS time or the cycle is a read-write or read-modify-write cycle, then WE m ust be delayed until after CAS goes 
active. In this delayed write mode, the D )N set-up and hold times are referenced to WE. 

At the beginning of a memory cycle, the state of the Data Out la tch and buffer depend on the previous memory cycle. 
Changes in the condition of the Data Out latch are initiated by CAS. The negative transition of CAS causes the Data Output 
Pout) to unconditionally go to its open-circuit state. It will remain open-circuited until after the access time has elapsed. At 
access time, the D 0UT will assume the proper state for the type of cycle performed. If the cycle is a read, read-modify-write, 
or a delayed write cycle and the chip is selected, then the D 0 ut latch and buffer will contain the data from the selected cell. 
This o utput data is the same polarity (not inverted) as the input data. If the cycle is an early write cycle (WE active LOW 
before CAS goes LOW) and the chip is selected , the n Dqut will contai n the input data. On ce P OUT goes active, it will 
remain valid until the next negative transition of CAS. If the cycle is a CA S -o nly cy cle (no RAS signal), then D 0 ut will 
assume the open-circuit state. The same is true for normal cycles (both RA S an d CAS present) when the chip is un selected. 
Dqut remains in the open-circuit sta te un til the next negative transition of CAS. RAS-only refresh cycles (no CAS) have no 
effect on the D 0UT . However, when RAS-only-refresh cycles are continued for extended periods of time, D 0UT may eventu- 
ally go open-circuit. If the chip is unselected, it will not accept a write command and the Dqut will remain in the open-circuit 
state. 

INPUT/OUTPUT LEVELS - All inputs, including the two address strobes, interface directly with TTL. The high-impedance, 
low-capacitance input characteristics simplify input driver selection by allowing use of standard logic elements rather than 
specially designed driver elements. Termination resistors are normally required in a system to prevent ringing and control 
transition times of input signals due to line inductance and reflections. In high-speed memory systems, transmission line 
techniques must be employed on the signal lines to achieve optimum system speeds. Series termination may be employed 
at some degradation of system speed. 

The 3-state output buffer is a low impedance to V cc for a logic “1” and a low impedance to V ss for a logic “0”. The output 
resistance to V cc is 420 ft maximum and 135 ft typically. The output resistance to V ss is 125 ft maximum and 35 ft 
typically. The separate V cc pin allows the output buffer to be powered from the supply voltage of the logic to which the chip 
is interfaced. During battery standby operation, the V C c pin may be unpowered without affecting the M4027 refresh opera- 
tion. This allows all system logic, except the RAS timing circuitry and the refresh address logic, to be turned off during 
battery standby to conserve power. 

REFRESH - Refresh of the cell matrix is acco mplished by performing a memory cycle at each of the 64 row addresses 
every 2 ms or less. Any cycle, in which RAS occurs, accomplishes a refresh operation. Any read cycle refreshes the 
selected row, regardless of the state of CS. A write, read-write or read-modify-write cycle also refreshes the sele cted row, 
but the chip should be u nsele cted to prevent writing data into the selected cell. Refresh may be accomplished with RAS-only 
refresh cycles in which RAS is the only active signal. In this case the state of the output is not affected. However, after 
extended periods of standby using RAS- only r efresh the output may eventually become open-circuit. The output buffer will 
regain activity with the first cycle in which CAS is active. 
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FAIRCHILD MOS INTEGRATED CIRCUIT • M4027 


PAGE MODE OPERATION - The “Page Mode” feature of the M4027 allows successive memory operations at multiple 
column locations of the same row address with in creas ed speed without an increase in power. This is accomplished by 
strobing the row address into the chip and keeping RAS active throughout all successive memory cycles wit h com mon row 
addresses. This page mode operation will not dissipate the power associated with the negative transition of RAS- The time 
required to strobe in a new row address is also eliminated, thereby decreasing the access and cycle times. CS is operative 
in page mode cycles just as in normal cycles. It is not necessary that the chip be selected during the first operation of a 
series of page cycles. Likewise, CS can be used to select or deselect any cycle(s) in a series of page cycles. This feature 
allows the page bou ndary to be extended beyond the 64-column locations in a single chip. The page boundary can be 
extended by applying RAS to multiple 4K memory blocks and decoding CS to select the proper block. 

POWER DiSSIPATION/STANDBY MODE - Most of the circuitry used in the M4027 is dynamic and draws power only as 
the result of an address strobe edge. Because power is not drawn during the time the strobe is active, the dynamic power is 
a function of operating frequency. Typically, the power is 170 mW at 1 fis c ycle time with a worst-case power of less than 
470 mW at 320 ns cycle time. To reduce the overall system power, RAS should be decoded and supplied to only the 
selected chip s. The CAS should be supplie d to a ll the chips (to turn off the unselected outputs). Those c hips that do not 
receive RAS will not dissipate any power on CAS edges, except for that required to turn off the outputs. If RAS is decoded 
and sup plied to the selected chips, then the CS input of all chips can be at a logic 0. For refresh cycles, however, either CS 
or CAS must be held to prevent several wire-OR outputs from turning on with opposin g for ce. Note that the M4027 will 
dissipat e conside rably less power when the refresh operation is accomplished with a “RAS-only” cycle as opposed to a 
normal RAS/CAS memory cycle. 

POWER UP - The M4027 requires no particular power supply sequencing so long as the Absolute Maximum Rating Condi- 
tions are observed. However, in order to insure compliance with the Absolute Maximum Ratings, it is recommended that 
power supplies be sequenced at power up such that V BB is applied first and removed last. V BB should never be more 
positive than v ss when power is applied to V DD . 

Under system failure conditions in which one or more supp lies e xceed the specified limits, significant additional margin 
against catastrophic device failure may be achieved by forcing RAS and Data Out to the inactive state. 

After power is applied to the device, the M4027 requires several cycles before proper device operation is achieved. The 
same is true after an interval of time (s*2 ms) has elapsed during which the memory was powered, but not refreshed. Any 8 
cycles which perform refresh are adequate for this purpose. 


CYCLE TIME - ns 

1000 500 400 300 250 



FIG. 1. Maximum Ambient Temperature Versus Cycle Time 
For Extended Frequency Operation 


f 120 
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FAIRCHILD MOS INTEGRATED CIRCUIT • M4027 


ABSOLUTE maximum ratings 

Voltage of any pin relative to V BB 
Voltage of V DD and V cc relative to V ss 
Voltage on V BB relative to V ss when V DD > V ss 
Operating Temperature (Ambient) 

Storage Temperature (Ambient) 

Short Circuit Output Current 
Power Dissipation 


-0.5 V to +20.0 V 
-1.0 V to +15 V 
0 V 

0°C to 70°C 
-65°C to +150°C 
50 mA 
1W 


Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may effect device reliability. 


DC REQUIREMENTS: T A = 0°C to 70°C (See Notes 1 and 2) 


SYMBOL 



PARAMETER 


Supply Voltage 


Supply Voltage 


Supply Voltage 


Supply Voltage 


Input HIGH Voltage, RAS, CAS, WE 


Input HIGH Voltage, all inputs except RAS, CAS, WE 


Input LOW Voltage, all inputs 


MAX UNITS NOTES 



DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature 


SYMBOL PARAMETER (See Notes 1 and 2) 


Average V DD Current 


Average V c c Current 


Average V BB Current 


Output HIGH Voltage 


Output LOW Voltage 


Input Leakage Current (any input) 


Output Leakage Current 


Input Capacitance, A 0 -A 5 , D tN , CS 


Input Capacitance, RAS, CAS, WE 


Output Capacitance, Dqut 



Normal Operation 


Standby 


Refresh 


Page Mode 


Normal Operation 


Standby/Refresh 




©1C MASTER 1978 


1121 


Fairchild Semiconductor 







































































































FAIRCHILD MOS INTEGRATED CIRCUIT • M4027 


RECOMMENDED AC OPERATING CONDITIONS: Over Full Range of Voltage and Temperature 



PARAMETER (See Notes 1, 2, and S) 





UNITS 

NOTES 


TO 

LmI 

UJ2I 

d 

£23 

£53 

£23 


Random Read of Write CyOe Tune 



m 

■ 

m 

9 

o 

IH 

ns 

10 

mm 

Read- Modify- Write Cycle Time 

C 

H 

o 

BE 

O 

BP 

m 

Hi 

ns 

10 

M 

Page Mode Cycle Time 

m 

'Hi 


9 

E3 

■1 

El 

Bl 

n 

9 


Access Time from fiAS 


El 

'Hi 



| 250 

1 


wm 

| 11,13 


Access Time from £X 5 


El 

'HI 


Bl 

91 

3B 

ca 

mm 

bsdb 


Output Buffer Turn-off Delay 


m, 

:|BI 

El 

Be 

El 

B| 

o 

mm 

14 

ht^H 


■a 


El 


m 

n 

£3 


mm 



RAS Pulse Width 



ea 

FF5B 


m 

i m 

ibi 

mm 



ftAS Hold Time 

■a 

9! 

E3 

HI' 

m 

bb 

m 

wmt 

mm 



CAg Pulse Width 

m 




m 


ib 

rn 

■H 



RAS to CAS Delay Time 

EH 

El 

m 


El 

El 

o 

B3 


15 


Row Address Set-up Time 

■3 


m 


m 


■1 

bb 

n 



Row Address Hold Time 

El 


El 


■a 


El 


o 



Column Address Set-up Time 

m 


B3 


m 


0 


mm 



Column Address Hold Time 

45 


O 


E3 


80 





Column Address Hold Time 

Referenced to RAS 

95 


m 


IS 




ns 



Chip Select Set-up Time 

m 


m 


m 




ns 


Hi 

Chip Select Hold Time 

m 


m 


El 


E3 





Chip Select Hold Time 

Referenced to RAS 

B 


B 

■ 

m 

■ 

B 

B 

D 


«T | 

Transition Time (rise and faH) 

3 

El 

□ 

El 

B 

■a 

5 

m 

9 

9 

B!H9f 

Read Command Set-up Time 

0 


0 


0 


0 


mm 


pftmi 

Read Command Hoid Time 

0 


0 


0 


0 


. n ° i 


EHBI 

Write Command Hold Time 

■a 


mm 


m 




mm 



Write Command Hold Time 

Referenced to RAS 

95 

i 

□ 

■ 

□ 

■ 



ns 



Write Command Set-up Time 

1 0 



□ 



0 

H 

D 

16 


Write Command Pulse Width 

m 


El 

■ 

E3 


B3 


mm 




■a 

BB 

El 


El 

H§gf 

§521 


ns 

17 


Write Command to CAS Load Time 

El 


■a 


El 




ns 

17 

•os 

Data In Set-up Time 

! o j 


; 0 





91 

mm 

18 

R^H 

Data In Hold Time 

m 



BB 

■a 


El 


mm 

18 


Data In Hold Time 

Referenced to RAS 

95 




160 


9 

a 

D 



r'TT-T- mg— 

i o 


L 


0 


0 | 

91 

■mm 


wmm 


m 

BB 

El 


El 


El 

9 

m 



Refresh Period 


El 


El 


Bl 


93 

■s 


*CWO 

CAS to WE Delay (RMW) 

60 


aol 


El 

BB 

m 


ns 

19 

( RWD 

RAS to WE Delay (RMW) 

110 


E3 


§EJ 

: 

mm 


ns 

19 

ES9H 

Data Out Hold Time 

m 


HI 



; 

Ba 


MS 



NOTES: 

1 . The ambient temperature, (Ta) is specified here for operation at frequencies up to that frequency determined by the minimum cycle time. Operation at 
higher cycle rates with reduced ambient temperatures and higher power dissipation is permissible, however, provided AC operating parameters are met. 
See derating curve ih Figure 1 . 

2. All voltages are referenced to Vgg = 0 V. 

3. Ido depends on frequency of operation. Maximum current is measured at the fastest cycle rate. Iqd current for page mode operation depends on the 
number of page cycles because of the RAS pulse edges. The level specified assumes 30 page cycles with minimum Iqas and tcP 

4. Icc depends upon output loading. The Vqc supply is connected to the output buffer only. During readout of HIGH level data, Vqc is connected through a 
low impedance (100 O typ) to Data Out. At other times Ice consists of leakage currents only. 

5. Output voltage will swing from Vgg to Vcc when activated with no current loading. For purposes of reducing power in the standby mode, Vcc ma y be 
reduced to Vgg without affecting refresh operations or data retention. However, the VoH(min) specification is not guaranteed in this mode. Vqh is 
measured with Iqut = -5.0 mA and Vql is measured with Iqut = 3.2 mA. 

6. All device pins at 0 V except V BB which is at -5 V and the pin under test which is at +10 V. 

7. Output is disabled (open-circuit) and RA§ and CAS are both at a logic “1”. 0 V s Vqut 55 + 10 V. 

8. Capacitance measured with Boonton Meter of effective capacitance calculated from the equation: C = I At/A V with current equal to a constant 20 mA, and 
A V = 3 V. 

9. V tHC (min) or v (H (min) and VnJmax) are reference levels for measuring timing of input'signals. Also, transition times are measured between V| H c or Vm 
and V|l- AC measurements assume t T = 5 ns. 

10. The specifications for t R c(min). iRWC(min) and tpc(min) ara used only to indicate cycle time at which proper operation over full temperature range 
(0°C Ta « 70°C) is assured. See Note 1 and the derating curve in Fig. 1 . 

1 1 . Assumes that t R co 55 *RCD(max) ,f *rcd is greater than the maximum recommended value shown in this table, t R AC wil1 increase by the amount that 
*RCD exceeds the value shown. 

12. Assumes that t RCD s* to CD!max! , 

13. Measured with a load equivalent to two TTL loads and 100 pF. 

14. toFF(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 

15. Operation within the tRCD(max) ,imit insures that t R AC(max) can be met. t R co(max! is specified as a reference point only; if t R cD is greater than the 
specified t R cD(max) lb® n access time is controlled exclusively by tcAC- 

1 6. twes is not a restrictive operating parameter but is included as an electrical characteristic only. If *wcs s : WCS(m in), cycle is an eariy write cycie and 

the Data Out pin will contain the data writt en in to the selected cell. _____ 

17. The parameters t R wi. and tcwi reference WE (f or a read-modify-write cycle), to either RAS or CA S re pectively, whichever is the first to go HIGH. 

18. t DS and t0 H are referenced to the leading edge of CAS in early write cycles, and to the leading edge of WE in delayed write or read-modify-write cycles. 

19. t RW0 and tcwD ar ® not restrictive operating parameters but are included in the data sheet as electrical characteristics only: 

If tcwD 35 1cWD<min) and t RW o * t RWD (min). the data out latch will contain the data read from the selected cell. 

If tewo does not meet these constraints, then the data out latch will contain indeterminate data at the access time. 
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Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
Manufactured under one of the following U S. Patents: 2961877, 3015048, 3064167, 3108359, 3117260; other patents pending. 
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ECL ISOPLANAR MEMORY F10470 

4096 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORY 

FAIRCHILD VOLTAGE COMPENSATED ECL 


GENERAL DESCRIPTION - The FI 0470 is a 4096-bit Read/Write Random Access 
Memory organized 4096 words by one bit. It is designed for high speed scratch pad, con- 
trol and buffer storage applications. The Device includes full address decoding on the 
chip, has separate Data In and non-invertered Data Out lines, and active LOW Chip 
Select lines. They are compatible with FI OK and uncompensated 10K ECL families 
and include on-chip voltage compensation for improved noise margin. 

The FI 0470 is packaged in a hermetic ceramic 1 8-pin dual in-line package and is speci- 
fied for operation over the temperature range 0°C to 75°C. 

• COMPATIBLE WITH FI OK AND UNCOMPENSATED 10K ECL LOGIC 

• TYPICAL READ ACCESS TIME - 30 ns 

• TYPICAL CHIP SELECT ACCESS TIME - 10 ns 

• ORGANIZED 4096 WORDS X 1 BIT 

• OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION 

• POWER DISSIPATION 0.25 mW/BIT 

• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 

• REPLACES FOUR 1024 BY ONE RAMs 


LOGIC SYMBOL 


PIN NAMES 


5 Chip Select Input 

3 - Ai i Address Inputs 

'E Write Enable 

N Data Input 

3UT Data Output 

L LOW Voltage Levels = -1.7 V 
H HIGH Voltage Levels - 0 9 V 
(Nominal values) 

X Don't Care 



TABLE 1 - 
TRUTH TABLE 


OUTPUT 


OPEN EMITTER 




Not Selected 
Write "0" 
Write "V 
Read 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Input Voltage (dc) 

Output Current (dc Output HIGH) 


~65°C to +150°C 
-55°C to +125°C 
-7.0 V to +0.5 V 
Vee to +0.5 V 
-30 mA to +0.1 mA 




A6 I Ag I Aio I Aq I A2 I A4 I 
A7 A9 An Ai A3 A5 

dXD©©©® 


Vpp - Pin 18 
V EE - Pin 9 

O = P* n Numbers 


*1977 Fairchild Camera and Instrument Corporation Printed in U.S.A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 



Vcc Pin 18 
Vgg Pin 9 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 


°out n 

1 V 

18 

□ v cc 

A o £ 

2 

17 

3 Din 

AtH 

3 

16 

U cs 

a 2 ^ 

4 

15 

3 WE 


5 

14 

^ A 11 

a 4 

6 

13 

3 A io 

a 5 C 

7 

12 


a 6 C 

8 

11 

3 a 8 

vee Q 

9 

10 

□ a 7 


> 

GC 

O 

S 

III 


NOTE. 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD ISOPLANAR ECL MEMORY • F10470 



FUNCTIONAL DESCRIPTION - The FI 0470 is a fully decoded 4096-bit Random Access Memoy organized 4096 words 
by one bit. Word selection is achieved by means of a 12-bit address, Ao thru At y . 

One chip Select input is provided for memory array expansion up to 8192 words without the need for external decoding. 
For larger memories, the fast Chip Select access time permits the decoding of Chip Select, CS, from the address with- 
outincreasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enab le, W E (pin 1 5). With WE held LOW 
and the chip selected, the data at Djfsj is written into the addressed location. To read, WE is held HIGH and the chip se- 
lected. Data in the specified location is presented at DoUT and is non-inverted. 

An unterminated emitter-follower output is provided on the FI 0470 to allow maximum flexibility in output connection. In 
many applications such as memory expansion, the outputs of many FI 0470s can be tied together. In other applications 
the wired-OR is not used. In either case an external 50 Q pull down resistor to -2 V or an equivalent network must be 
used to provide a LOW at the output when it is off. 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (V EE ) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

See Note 4 

FI 0470 

-5.46 V 

-5.2 V 

-4.94 V 

0°C to 75° C 


DC CHARACTERISTICS: V EE = -5.2 V, Output Load = 50 Cl and 30 pF to -2.0 V, T A = 0°C to 75°C (Note 4) 


SYMBOL 

CHARACTERISTIC 

- - 

B 

LIMIT 

TYP 

(Note 3) 

A 

LIMIT 

UNITS 

t a 

CONDITIONS 

v OH 

Output Voltage HIGH 

-1000 


-840 

mV 

o°c 





-960 


-810 


+25°C 





-900 


-720 


+ 75°C 

V IN = V IHA or V ILB 


v OL 

Output Voltage LOW 



Ega 

mV 

0°C 








+25°C 







-1625 


+75°C 


Loading is 

v OHC 

Output Voltage HIGH 

Bjga 



mV 

0°C 


50 a to -2.0 V 



ESI 




+25° C 





EH 




+75°C 

v in = v ihb or v ila 


v OLC 

Output Voltage LOW 



mm 

mV 

0°C 








+25°C 







BUS 


+75°C 



V| H 

Input Voltage HIGH 

mam 


-840 

mV 

0°C 

Guaranteed Input Voltage HIGH 



Bill! 


Bl 


+25° C 

for All Inputs 




-1045 


1 


+ 75°C 



VlL 

Input Voltage LOW 



-1490 

mV 

0°C 

Guaranteed Input Voltage LOW 







+25°C 

for All Inputs 




ElSi 




+75°C 



'IH 

Input Current HIGH 



220 

mA 

0 to +75°C 

V IN = V IHA 

'IL 

Input Current LOW, CS 

0.5 

1 . ■ 

170 

mA 

+25°C 

V IN = V ILB 



All others 

-50 







'EE 

Power Supply Current 


-180 


mA 

+75° C 

All Inputs and Outputs Open 


(Pin 8) 


-200 



0°C 




NOTES: 

1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vgg = —5.2 V, = 25°C and maximum loading. 

4. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance values of the package are: 

0 ja (Junction to Ambient! = 90° C/Watt (still air) 

^JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

( Junction to Case) = 25“C/Watt 

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET: 

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association 
and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an al- 
gebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "B" the value closest to negative infinity. 
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FAIRCHILD ISOPLANAR ECL MEMORY • FI 0470 


AC CHARACTERISTICS: Vee = “5.2 V ±5%, Output Load = 50 0, 30 pF to - 

2.0 V, T A 

= 0°C to 75°C 

SYMBOL 

PARAMETER 

MIN 

TYP 

(Note 3) 

MAX 

UNITS 

CONDITIONS 


Chip Select Access Time 
Chip Select Recovery Time 
Address Access Time 


Fig la and b measured at 
50% of input to valid 
output (Vila for vol 
or Vihb or V 0H> 


t w Write Pulse Width 

(to Guarantee writing) 

tWSD Data Sep-up Time 

Prior to Write 

*WHD Data Hold Time 

After Write 

*WSA Address Seo-up Time 

Prior to Write 

*WHA Address Hold Time 

After Write . 

tWSCS Chip Select Set-up Time 

Prior to Write 

twHCS Chip Select Hold Time 

After Write 

tws Write Disable Time 

twR Write Recovery Time 


Fig. 2 measured 
at 50% of input 
to valid output 

(Vila for v ol or 
V|HB for Vqh) 


Output Rise Time 
Output Fall Time 


Measured between 20% 
and 80% points. 

(Fig. la) 


Input Pin Capacitance 
Output Pin Capacitance 


F Measure with a Pulse 

F Technique 


LOADING CONDITIONS 

GND 



INPUT LEVELS 

INPUT LEVELS 



°OUT 

OAT* OUTPUT 


I, * I, - 2SnsTVP 

All Timing Measurements Referenced to 50% of Input Levels 
Cl = 30 pF including Jig and Stray Capacitance 
Rl = 50 Q Termination 

WRITE MODE 




READ MODE PROPAGATION DELAY 
FROM CHIP SELECT 


“OUT V IHB 

DATA OUTPUT 


a U-v . 

Fig. la 


READ MODE PROPAGATION DELAY 
FROM ADDRESS 



°0UT 

DA f A OUTPUT 


Fig. 2 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. 

Timing may be changed to fit various applications as long as the worst case limits are not violated. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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ECL ISOPLANAR MEMORY 
FI 041 5 / F10415A / F100415 

1024 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 

FAIRCHILD VOLTAGE COMPENSATED ECL 


GENERAL DESCRIPTION — These devices are 1024-bit Read/Write Random Access Memories 
organized 1024 words by one bit. They are designed for high speed scratch pad, control and buffer 
storage applications. Both include full address decoding on the chip, have separate Data In and non- 
inverted Data Out lines, and active LOW Chip Select lines. 

• TYPICAL READ ACCESS TIME 

F10415 — 25 ns 

F10415A and F100415 - 12 ns 

• TYPICAL CHIP SELECT ACCESS TIME 

F10415 - 7 ns 

F10415A and 100415 - 5 ns 

• ORGANIZED 1024 WORDS X 1 BIT 

• OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION 

• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 

PIN NAMES 


CS 

Chip Select Input 

Aq to Ag 

Address Inputs 

din 

Data Input 

d OUT 

Data Output 

WE 

Write Enable Input 


TABLE 1 - 
TRUTH TABLE 



INPUTS 

OUTPUT 

MODE 

CS 

WE 

D|N 

OPEN EMITTER 

H 

X 

X 

L 

NOT SELECTED 

L 

L 

L 

L 

WRITE ”0" 

L 

L 

H 

L 

WRITE "1" 

L 

H 

X 

d out 

READ 


L = LOW Voltage Levels = -1.7 V 
H = HIGH Voltage Levels = —0.9 V 
(Nominal values) 



CONNECTION DIAGRAM 
DIP {TOP VIEW) 


X = Don't Care 




NOTE: 

The Flatpak version has the same 
pinouts {Connection Diagram) as the 
Dual In-Line Package. 


£‘1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 FAI R G2 H | L.D 
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FAIRCHILD ECL ISOPLANAR MEMORY • F10415/F10415A/F100415 


FUNCTIONAL DESCRIPTION — The F10415, F10415A and F100415 are fully decoded 1024-bit Read/Write Random Access Memories 
organized 1024 words by one bit. Bit selection is acheived by means of a 10-bit address, Aq to Ag. One Chip Select input is provided for mem- 
ory array expansion up to 2048 words without the need for external decoding. For larger memories, the fast chip select access time permits 
the decoding of Chip Select (CS) fro m the address without increasing address access time. The read and write operations are controlled by th e 
state of the active LOW Write Enable (WE). With WE and CS held LOW, the data at Dj n is written into the addressed location. To read, WE is 
held HIGH and CS held LOW. Data in the specified location.is presented at DouT anc * ' s non-inverted. 

An unterminated emitter-follower output is provided to allow maximum flexibility in output connection. In many applications such as memory 
expansion, the outputs of many F10415s, F10415As or 100415s can be tied together. In other applications the wired-OR is not used. In either 
case an external 50 n pull down resistor to -2 V or an equivalent network must be used to provide a LOW at the output when it is off. 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature — 65° C to +1 50°C 

Temperature (Ambient) Under Bias — 55°C to +125°C 

V EE Pin Potential to Ground Pin —7.0 V to +0.5 V 

Input Voltage (dc) V EE to+0.5V 

Output Current (dc Output HIGH) —30 mA to +0.1 mA 


GUARANTEED OPERATING RANGES 


PART N 1 IMRFR 

SUPPLY VOLTAGE (V EE ) 


MIN 

TYP 

MAX 

F10415DC, F10415ADC 

-5.46 V 

-5.2 V 

-4.94 V 

F10041.5DC 

-5.7 V 

-4.5 V 

-4.2 V 


AMBIENT TEMPERATURE 
See Note 4 


0°C to 75°C 


0°C to 85°C 


10415 and 1041 5A Only 

DC CHARACTERISTICS: V EE = -5.2 V, Output Load = 50 n and 30 pF to -2.0 V, T A = 0°C to 75°C (Note 4) 








CHARACTERISTIC 


Output Voltage HIGH 


Output Voltage LOW 


Output Voltage HIGH 


Output Voltage LOW 


Input Voltage HIGH 


Input Voltage LOW 


Input Current HIGH 


Input Current LOW, CS 
All others 


Power Supply Current 
(Pin 8) 


(Note 3) LIMIT 


-840 



UNITS 

t a 

mV 

o°c 

+25° C 
+75°C 

mV 

0°C 

+25° C 

+75°C 

mV 

0°C 

+25° C 

+75° C 

mV 

0°C 

+25° C 

+75°C 

mV 

0°C 

+25° C 

+75° C 

mV 

0°C 

+25° C 

+75°C 

• uA 

0 to +75° C 

HA 

+25° C 

mA 

+75°C 

0°C 


CONDITIONS 


V IN = V|HA or V ILB 


Loading is 
50 D to -2.0 V 


V IN = V|HB or V ILA 


Guaranteed Input Voltage HIGH 
for All Inputs 


Guaranteed Input Voltage LOW 
for All Inputs 


V IN = V IHA 


V IN = V|LB 


All Inputs and Outputs Open 


NOTES. 

1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. , 

3. Typical values are at Vgg = —5.2 V, Ta = 25°C and maximum loading. 

4. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance values of the package are: 
0jA (Junction to Ambient) = 90° C/Watt (still air) 

0 ja (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

SjC ( Junction to Case) = 25°C/Watt 

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET: 

The symbols and terms used in this da'ta sheet have been chosen to agree with the latest standards of the Electronics Industries Association 
and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an al- 
gebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "B" the value closest to negative infinity. 
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Fairchild Semiconductor 


FAIRCHILD ECL ISOPLANAR MEMORY • F10415/F10415A/F100415 



100415 Only 

DC CHARACTERISTICS: Vee = -4.5V. V C c = GND, T A = 0°C to +85°C {Note A) 


SYMBOL 

CHARACTERISTIC 

LIMITS (Note 6) j 

UNITS 

CONDITIONS 

B 

TYP 
(Note 3) 

n 

VOH 

Output Voltage HIGH 

-1025 

-955 

-880 

mV 

V|N = V IHA or V ILB 

l 

Loading is 

50 0 to -2.0 V 

VOL 

Output Voltage LOW 

-1810 

-1705 

-1620 

mV 

v OHC 

Output Voltage HIGH 

-1035 



mV 

V IN = V IHB or V ILA 

v OLC 

Output Voltage LOW 



-1610 

mV 

V|H 

Input Voltage HIGH 

-1165 


-880 

mV 

Guaranteed HIGH Signal for All Inputs 

V| L 

Input Voltage LOW 

-1810 


-1475 

mV 

Guaranteed LOW Signal for All Inputs 


Input Current HIGH 



220 

aa 

V IN = V|HA 

'IL 

Input Current LOW, CS 

All others 

0.5 

-50 


170 

A A 

V IN = V ILB 

'EE 

Power Supply Current 

-150 

-105 


mA 

All Inputs and Output open 


AC CHARACTERISTICS: V E e = -5.2 V ± 5%, Output Load = 50 n, 30 pF to -2.0 V, T A = 0°C to 75°C 


SYMBOL 

PARAMETER 

F10415ADC/100415 

F10415DC 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 
(Note 3) 

MAX 

READ MODE ! 

-7 



1B81I1 




Fig la & b measured at 

*ACS 

Chip Select Access Time 


5 



7 

10 

ns 

50 % of inpur to valid 

*RCS 

Chip Select Recovery Time 


5 



7 

10 

ns 

output (V|L A for Vql 

*AA 

Address Access Time 

■ 

12 

20 

■ 

25 

35 

ns 

or V (HB for V 0 H> 

WRITE MODE 



■ 

1 

i 





tw 

Write Pulse Width 








F10415A FI 041 5 


(to Guarantee writing) 

12 

9 


25 

20 


ns 

tWSA = 8 ns twSA = 20 ns 

nwso 

Data Set-up Time 










Prior to Write 


0 


5 

0 


ns 


tWHD 

Data Hold Time 










After Write 


0 

■ 

,5 

0 




tWSA 

Address Set-up Time 








F10415A FI 041 5 


Prior to Write 


5 


8 

5 


ns 

tyy = 1 2 ns tyy = 25 ns 

*WHA 

Address Hold Time 



■ 







After Write 


0 


4 

1 


ns 


WSCS 

Chip Select Set-up Time 










Prior to Write 


0 


5 

0 


ns 

Fig. 2 measured 

tWHCS 

Chip Select Hold Time 








at 50 % of input 


After Write 


0 


5 

0 


ns 

to valid output 

*WS 

Write Disable Time 


5 

1 


7 

10 

ns 

(Vj LA for Vol or 

tWR 

Write Recovery Time 


7 

■ 


7 

10 

ns 

V|HB for V 0H ) 

RISE TIME AND FALL TIME - 1041! 

5/10415 

IA ONLY 

HI 



§11 



tr 

Output Rise Time 


5 


■ 

5 


ns 


if 

Output Fail Time 


5 

■ 

1 

5 

■ 

ns 

Measured between 20 % 

RISE TIME AND FALL TIME - 100415 Only 



■ 




and 80 % points. 

tr 

Output Rise Time 


4.5 

■ 



Bl 

ns 

(Fig. la) 

tf 

Output Fall Time 


5.5 

■ 



H 

ns 


CAPACITANCE 





■ 




C|N 

Input Pin Capacitance 

■MIL 


5 

1 

1 1 

5 

pF 

Measure with a Pulse 

COUT 

Output Pin Capacitance 

Wm 


8 

1 

| 

8 

pF 

Technique 


•Note: The F10415A Ac limits are preliminary 
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FAIRCHILD ECL ISOPLANAR MEMORY • F10415/F10415A/F100415 


LOADING CONDITIONS 


INPUT LEVELS 




All Timing Measurements Referenced to 50% of Input Levels 
C L = 30 pF including Jig and Stray Capacitance 
R-f = 50 SI Termination of Scope 


READ MODE PROPAGATION DELAY 
FROM CHIP SELECT 


READ MODE PROPAGATION DELAY 
FROM ADDRESS 


Dout v„ 

DATA OUTPUT 


U— !r If— ►! 



°0UT 

DATA OUTPUT 


CHIP SELECT 50% - 


WRITE MODE 


°OUT 

DATA OUTPUT 



1 




|^— tWHD— »-| 



NOTE: Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the 
worst case limits are not violated. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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raircnna semiconductor 


93422 • 93L422 

TTL ISOPLANAR MEMORY 

256 x 4-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION - The 93422 is a 1024-bit Read/Write Access Memory organized 
256 words by four bits per word. The 93422 has 3-state outputs, and is designed 
primarily for buffer control storage and high performance main memory applica- 
tions. The device has a typical address access time of 30 ns. 

• ISOPLANAR TECHNOLOGY 

• ORGANIZED - 256 WORDS X 4 BITS 

• 3 STATE OUTPUTS 

• STANDARD 22 PIN DIP 

• TWO CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• 0.475 mW/BIT TYP 

• TYP READ ACCESS TIME - 30 ns 


PIN NAMES 

Ao~ A 7 

Address Inputs 

Di - D 4 

Data Inputs 

CSi. CS 2 

Chip Select Inputs 

WE 

Write Enable Input 

Ol - O 4 

Data Outputs 

o E 

Output Enable 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

V C c P' n Potential to Ground Pin -0.5 V to +7.0 V 

‘Input Voltage (dc) -0.5 V to +5.5 V 

‘Input Current (dc) -1 2 mA to +5.0 mA 

“Voltage Applied to Outputs (output HIGH) —0 5 V to +5.50 V 

Output Current (dc) +20 mA 

•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

"Output Current Limit Required. 


LOGIC DIAGRAM 


Di D 2 D3 O4 


INPUT DATA 
CONTROL 


CS 2 <g> 
CS! (19) 


32x32 

MEMORY 

ARRAY 


OUTPUT 

DATA 

CONTROL 


COLUMN 

SElECT V CC = Pin 22 

J GN0 = Pin 8 

} j 1 O = P* n Number 

ill 
Ag Ag A7 


©1977 Fairchild Camera and Instrument Corporation Printed in U S A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 


LOGIC SYMBOL 


CS WE Di D 2 Oj O 4 


Vcc = P' n 22 
GND = Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 

a 3 C "i ^ v cc 

*2 ["2 2lh*4 


17 J CS 2 

16 no 4 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93422 • 93L422 


FUNCTIONAL DESCRIPTION - The 93422 is a fully decoded 1024-bit Random Access Memory organized 256 words 
by four bits. Word selection is achieved by means of an 8-bit address, Ao thru A 7 . Two Chip Select inputs are provided for 
logic flexibility. For larger memories, the fast chip select access time permits the decoding of Chip Select, CS, from the 
address without increasing address access time. The read and write operations are controlled by the state of the active LOW 
Write Enable, WE (pin 20). With WE held LOW and the chip selected, the data at D|N is written into the addressed location. 
To read, WE is held HIGH and the chip selected. Data in the specified location is presented at DquT- 


TRUTH TABLE 




INPUTS 


OUTPUTS 


OE 

CSi 

CS2 

WE 

Di - 04 

93422 

MODE 

PIN 18 

PIN 19 

PIN 17 

PIN 20 

PINS 9, 11,13. 15 

3-STATE 


X 

H 

X 

m 

X 

HIGH Z 

Not Selected 

X 


L 


X 

HIGH Z 

Not Selected 

L 

■ 

H 


X 

0 

1 

o 

•c* 

Read Stored Data 

X 


H 


L 

HIGH Z | 

Write "0" 

X 

mm 

H 

mBm 

H 

HIGH Z 

Write "1" 

H 


H 

H 

X 

HIGH Z 

Output Disabled 

H 


H 

L 

L 

HIGH Z 

Write "0" (Output Disabled) 

H 


H 

L 

H 

HIGH Z 

Write ”1” (Output Disabled) 


H = HIGH Voltage. L = LOW Voltage, X = Don't Care (HIGH or LOW), HIGH Z - High Impedance 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (V cc ) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

Note 4 

93422XC, 93L422XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75°C 

93422XM, 93L422XM 

4.5 V 

5.0 V 

5.5 V 

-55°C to +125°C 


X=package type; F for Flatpak, D for Ceramic Dip. P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

_ i 

O 

> 

Output LOW Voltage 


0.3 

0.45 

V 

V cc = MIN, l 0L = 8 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage 
for all Inputs 

V IL 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage 
for all Inputs 

'IL 

Input LOW Current 


-150 

-300 

yuA 

V cc = MAX. V (N = 0.4 V 

•|H 

Input HIGH Current 

■ 

1.0 

40 

1.0 

M 

mA 

V cc = MAX, V, N = 4.5 V 

V cc = MAX, V, N = 5.25 V 

< 

o 

o 

Input Diode Clamp Voltage 


-10 

-1.5 

V 

V cc = MAX, IN = -10 mA 

■ 

Output Current 
(HIGH Z) 



50 

-50 

M | 

! 

V CC = MAX ' V OUT = 24V 

V CC = MAX. V QUT = 0.5 V 

X 

o 

> 

Output HIGH 

Voltage 

B 



V 

Vqq = MIN, Iq|_j ~ —5.2 mA 

'os 

Output Current 

Short Circuit 
to Ground 

■ 


i 

-70 

mA 

Vqq = MAX, Note 7 

•cc 

93422XC 

Power Supply 93422XC 

Current 93422XM 

93422XM 

1 

95 

E 

mA 

T a = +75° C 

t a - o°c 

T A = +125°C 
T a = -55° C 

Vqc = MAX - 

All Inputs and 
Outputs Open 

•cc 

93L422XC 

Power Supply 93L422XC 

Current 93L422XM 

93L422XM 

1 

55 

60 

50 

65 

! 

75 

80 

70 

90 

mA 

1 

T A = +75°C 

T A = 0° C 

T A = +125°C 
T A = -55° C 
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FAIRCHILD ISOPLANARTTL MEMORY • 93422 • 93L422 


93422 AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 




SYMBOL 

CHARACTERISTIC 

93422XC 

93422XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 1 

i 

i 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

■ 



■ 





l ACS 

Chip Select Time 

■ 

20 

30 



45 



l ZRCS 

Chip Select to HIGH Z 


20 

30 



45 

ns 

See Test Circuit 

l A0S 

Output Enable Time 


20 

30 



45 


and Waveforms 

l ZR0S 

Output Enable to HIGH Z 


20 

30 


20 

45 



l AA 

Address Access Time 

iSHi 

30 

45 

■ 

40 

60 



WRITE MODE 

DELAY TIMES 









*ZWS 

Write Disable to HIGH Z 


20 

35 


20 

45 

ns 


l WR 

Write Recovery Time 


25 

40 


25 

50 




INPUT TIMING REQUIREMENTS 








See Test Circuit 

>w 

Write Pulse Width (to guarantee write) 

30 

20 


40 

30 



and Waveforms 

*WSD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 




l WHD 

Data Hold Time After Write 

5 

0 


5 

0 




l WSA 

Address Set-Up Time 

10 

0 


10 

0 


ns 


l WHA 

Address Hold Time 

5 

0 


10 

0 




'wscs 

Chip Select Set Up Time 

5 

0 


5 

0 

! 



l WHCS 

Chip Select Hold Time 

5 

0 


10 

0 


_ 



Input Pin Capacitance 

|| 

3 

5 


3 

5 


Measure with 

■1 

Output Pin Capacitance 

Mi 

5 

8 


5 

8 

P» 

Pulse Technique 


93L422 AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 


SYMBOL 

CHARACTERISTIC 

93L422XC* 

93L422XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

■ 



■ 


■ 



l ACS 

Chip Select Time 

■ 


35 

| 1 

20 

B 



l ZRCS 

Chip Select to HIGH Z 



35 


20 

19 

ns 

See Test Circuit 

*AOS 

Output Enable Time 

■ 

20 

35 


20 

45 


and Waveforms 

*ZROS 

Output Enable to HIGH Z 

| - 

20 

35 

I 

20 

45 



l AA 

Address Access Time 


45 

60 

1 

45 

75 



WRITE MODE 

DELAY TIMES 









l zws 

Write Disable to HIGH Z 


20 

40 


20 

45 

ns 


l WR 

Write Recovery Time 


25 

45 


25 

50 




INPUT TIMING REQUIREMENTS 








See Test Circuit 










and Waveforms 

1 W 

Write Pulse Width (to guarantee write) 

45 

30 


55 

35 




*WSD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 




*WHD 

Data Hold Time After Write 

5 

0 


5 

0 




*WSA 

Address Set-Up Time 

10 

0 


10 

0 




l WHA 

Address Hold Time 

5 

0 


10 

0 




l WSCS 

Chip Select Set-Up Time 

5 

0 


5 

0 




l WHCS 

Chip Select Hold Time 

5 

0 


10 

0 


■HHB 


C| 

Input Pin Capacitance 


3 

5 


3 

5 


Measure with 

c 0 

Output Pin Capacitance 


5 

8 


5 

8 


Pulse Technique 


NOTES 

1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions 

2 The specified LIMITS represents the "worst case' value for the parameters. Since these "worst case" values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3 Typical values are at = 5.0 V, T^ = +25°C. and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of a 
two minute warm-up Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages Typi- 
cal thermal resistance values of the package at maximum temperature are: 

(Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP: NA, Flatpak. 

0jA (Junction to Ambient) (still air) - 90°C/Watt, Ceramic DIP: 1 10°C/Watt, Plastic DIP; NA, Flatpak. 

0j C (Junction to Case) = 25°C/Watt. Ceramic DIP; 25°C/Watt, Plastic DIP; 10°C/Watt, Flatpak. 

5 The MAX address access time is guaranteed to be the "worst case” bit in the memory using a pseudo random testing pattern. 

6 tyy measured at = MIN, tyyg^ measured at tyy = MIN. 

7 Duration of short circuit should not exceed one second 
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•OUT - OUTPUT CURRENT - mA | 0 UT - OUTPUT CURRENT 


FAIRCHILD ISOPLANAR TTL MEMORY * 93422 • 93L422 


TYPICAL ELECTRICAL CHARACTERISTIC CURVES 


OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE OUTPUT CURRENT VERSUS 

(OUTPUT HIGH Z STATE) OUTPUT VOLTAGE POWER SUPPLY CURRENT 


93422 Only (OUTPUT LOW) VERSUS TEMPERATURE 



OUTPUT CURRENT VERSUS INPUT CURRENT VERSUS 

OUTPUT VOLTAGE ADDRESS ACCESS TIME INPUT VOLTAGE 

(OUTPUT HIGH Z STATE) VERSUS LOAD CAPACITANCE VERSUS TEMPERATURE 



AC TEST LOAD AND WAVEFORM 

LOADING CONDITIONS INPUT PULSES 


ALL INPUT PULSES 



GND — ►! |-4 10 ns — H 1-4 10 ns 


LOAD A LOAD B 


>• 

oc 

o 

2 

111 



©1C MASTER 1978 


1135 


Fairchild Semiconductor 



Fairchild Semiconductor 


FAIRCHILD ISOPLANARTTL MEMORY • 93422 • 93L422 


AC TEST WAVEFORMS (Cont'd) 


READ MODE 


PROPAGATION DELAY 
FROM CHIP SELECT 


PROPAGATION DELAY 
FROM ADDRESS INPUTS 


PROPAGATION DELAY 
FROM OUTPUT ENABLE 







WRITE MODE 





(All above measurements referenced to 1.5 V unless otherwise indicated) 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the 
worst case limits are not violated. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied iri a Fairchild product. No other circuit patent licenses are implied. 
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93415 • 93L415 • 93425 • 93L425 

TTL ISOPLANAR MEMORY 

1024 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 


DESCRIPTION —These devices are 1024-Bit Read/Write Random Access Memories 
organized 1024 words by one bit and are designed for buffer control storage and high 
performance main memory applications. The typical access time ranges from 25 ns to 
40 ns depending upon the device type. The 93L415 and 93L425 are appropriate for 
systems requiring low power. 

Each 1024-bit memory has full decoding on chip, separate Data Input and Data Output 
lines and an active LOW Chip Select line. The 93425 and 93L425 have a 3-state output to 
drive bus organized systems and/or highly capacitive loads and the 93415 and 93L415 
have an uncommitted collector output for ease of memory expansion. All of the devices 
are fully compatible with standard DTL and TTL logic families. 

• FULL MIL AND COMMERCIAL RANGES 

• 3-STATE OUTPUT — 93425 AND 93L425 

• UNCOMMITTED COLLECTOR OUTPUT — 93415 AND 93L415 

• NON-INVERTING DATA OUTPUT 

• ORGANIZED 1024 WORDS x 1 BIT 

• POWER DISSIPATION 250 mW TYP-93L415 AND 93L425 

• POWER DISSIPATION 0.5 mW TYP — 93415 AND 93425 

• TTL INPUTS AND OUTPUT 

• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 
PIN NAMES 

Chip Select Input 
Address Inputs 
Write Enable Input 
Data Input 
Data Output 


CS 

Ap - Ag 
WE 

Din 

d OUT 


LOGICAL SYMBOL 


1 15 14 


1__J k 



CS D| N WE 

2 

A 0 

3 

A 1 | 

4 

a 2 

5 

a 3 

6 

A4 


1024-WORD X 1 -BIT 

2 

5 READ/WRITE MEMORY 

10 — 

a 6 

11 — 

a 7 . 

12 — 

a 8 

13 — 

a 9 


d out 


7 

Vcc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 




C 

o 

o 



JG 

o 


9341 5/93 L41 5 LOGIC DIAGRAM 



*5 *6 *7 *9 GND = Pin 8 

© © © © © Q= Pin Numbers 



Note: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



c 1977 Fairchil'd Camera and Instrument Corporation Printed in U.S.A. 
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Fairchild Semiconductor 


FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 



FUNCTIONAL DESCRIPTION —These devices are fully decoded 1024-Bit Random Access Memories organized 1024 
words by one bit. Word selection is achieved by means of a 10-bit address, Ao-Ag. The Chip Select input allows memory 
array expansion. For large memories, the fast chip select access time permits decoding of the Chip Select (CS) from the 
address without affecting system performance, the read and write operations are controlled by the state of the active LOW 
Write Enable (WE). With WE held LOW and the chip selected, the data at Din is written into the addressed location. To read, 
WE is held HIGH and the chip selected. Data in the specified location is presented at Dout and is non-inverted. 


93425 and 93L4250nly 

The 93425 and 93L425 3-state outputs provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 
During writing, the output is held in the high impedance state. 


93415 and 93L415 Only 

The 93415 and 93L415 uncommitted collector outputs are provided to allow maximum flexibility in output connection. In 
many applications such as memory expansion, the outputs of many 93415s or 93L415S can be tied together. In other 
applications, the wired-OR is not used. In either case, an external pull-up resistor of Rl value must be used to provide a 
HIGH at the output when it is off. Any Rl value within the range specified below may be used. The minimum Rl value is 
limited by output current sinking ability. The maximum Rl value is determined by the output and input leakage current 
which must be supplied to hold the output at Vqh. One Unit Load = 40 HIGH/1.6 mA LOW. 


Vcc (min) 
il — FO (1.6) 


Vcc (min) — Vqh 
n(lcEx) + FO (0.04) 



93415/93L415 - TRUTH TABLE 


Open 

Collector 


NOT SELECTED 
WRITE "0" 
WRITE " V 
READ 


Rl is in kH 

n = number of wired-OR outputs tied together 
FO = number of TTL Unit Loads (UL) driven 
Icex = Memory Output Leakage Current 
Voh = Required Output HIGH Level at Output Node 
lOL = Output LOW Current 


93425/93L425 - TRUTH TABLE 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 

























FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 * 934L25 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V C c Pin Potential to Ground Pin 
•Input Voltage (dc) 

•Input Current (dc) 

••Voltage Applied to Outputs (output HIGH) 

Output Current (dc) (output LOW) 

"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

""Output Current Limit Required. 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (V C C> 

AMBIENT TEMPERATURE (T A > 

MIN 

TYP 

MAX 

(Note 4) 

9341 5XC, 934L15XC 
93425XC, 934L25XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75° C 

9341 5XM, 9341 5XM 

93425XM, 934L25XM 

4.50 V 

5.0 V 

i 

5.50 V 

— 55°C to +125°C 


X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages available on this product. 


93415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1 , 2, 4) 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 



MIN 

TYP (Note 3) 

MAX 

UU1MLM 1 lUIMd 

v OL 

Output LOW Voltage 


0.3 

0.45 

V 

Vcc = MIN, *OL 

= 16 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage for all Inputc 

V| L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage for all Inputs 

'IL 

Input LOW Current 


-250 

-400 

juA 

V CC = MAX, V, N = 0.4 V 

'IH 

Input HIGH Current 


1.0 

40 

M A 

Vcc = MAX, V| N = 4.5 V 



1.0 

mA 

Vcc = MAX, V|n = 5.25 V 

'CEX 

Output Leakage Current 


+0 

100 

pA 

Vcc = MAX, Vqut = 4.5 V 

V CD 

Input Diode Clamp Voltage 


-1.0 

-1.5 

V 

Vcc = MAX, l||\j = -10 mA 




95 

130 

mA 

T A > 75° C 

Vcc = max. 

All Inputs Grounded 

>CC 

Power Supply Current 



155 

mA 

t a = o°c 





170 

mA 

T a = -55° C 


93L415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 




LIMITS 




SYMBOL 

CHARACTERISTIC 

1 

MIN , 

TYP 
(Note 3) 

MAX 

UNITS 

CONDITIONS 

_i 

O 

> 

Output LOW Voltage 


0.35 

0.50 

V 

V C C= MIN, Iql = 16 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage 
for all Inputs 

V| L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage 

for all Inputs 

‘IL 

Input LOW Current 


-150 

-300 

pA 

V C C = M AX , V| N = 0.4 V 

‘IH 

Input HIGH Current 


1.0 

40 

MA 

V C C = MAX, V|n=4.5V 



1.0 

mA 

Vcc = MAX, V| N = 5.25 V 

‘CEX 

Output Leakage Current 


1.0 

100 

mA 

v cc = max, Vqut = 4.5 V 

V CD 

Input Diode Clamp Voltage 


-1.0 

-1.5 

V 

Vcc = MAX, l|N = — 10 mA 





55 

mA 

j T a > 75° C | 

Vcc = MAX, 

'cc 

Power Supply Current 


45 

65 

mA 

H 

> 

ll 

o 

o 

All Inputs 





75 

mA 

T a = — 55°C 

Grounded 


-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
—12 mA to +5.0 mA 
0.5 V to +5.50 V 
+20 mA 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 



93425 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 3) 

MAX 

v OL 

Output LOW Voltage 


0.3 

0.45 

V 

V cc = MIN, Iql — 16 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage for all Inputs 

V|L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage for all Inputs 

'IL 

Input LOW Current 


-250 

-400 

MA 

Vcc = MAX, V IN = 0.4 V 

'IH 

Input HIGH Current 


1.0 

40 

/uA 

V CC = MAX, V||\j = 4.5 V 



1.0 

mA 

Vcc = MAX, V(N = 5.25 V 

'OFF 

Output Current (HIGH Z) 



m 

PA 

Vcc = M AX . VquT = 2.4 v 

Vcc = M AX . VquT = 0.5 V 

'os 

Output Current Short Circuit 

to Ground 

■ 


-100 

mA 

Vcc = MAX, Note 7 

v OH 

Output HIGH Voltage 

1 . . 

93425XC 

2.4 



V 

Iqh = -10.3 mA « Vcc = 5.0 V ±5% 

93425XM 

ma 



V 

'OH = — 1 5.2 mA 

V CD 

Input Diode Clamp Voltage 

\ 

-1.0 

-1.5 

V 

Vcc = MAX, 1 1 1\| = — 10 mA 

•cc 

Power Supply Current 



130 

mA 

T a > 75°C 

Vcc = MAX, 

All Inputs Grounded 


95 

155 

mA 

CJ 

o 

ii 

< 

1- 



170 

mA 

T a = -55° C 


93L425 DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4 


SYMBOL 

PARAMETER 

- 1 . 

i LIMITS 

UNITS 

1 — . 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

o 

> 

Output LOW Voltage 


0.35 

0.50 

1 

V 

V cc = MIN, Iql = 16 mA 

V IH 

Input HIGH Voltage 

2.1 

1.6 


D 

Guaranteed Input HIGH Voltage 
for all Inputs 

V IL 

Input LOW Voltage 


1.5 

0,8 

D 

Guranteed Input LOW Voltage 
for all Inputs 

'IL 

Input LOW Current 


-150 

-300 

M 

V cc = MAX, V, n = 0.4 V 

'IH 

Input HIGH Current 


1.0 

40 

(jA 

V cc = MAX, V, N = 4.5 V 



1.0 

mA 

V cc = MAX, V, N = 5.25 V 

'off 

Output Current (HIGH Z) 



m 

M 

V cc = MAX. V 0UT = 2.4 V 

V CC ~ MAX, V 0UT = 0.5 V 

'os 

Output Current 

Short Circuit to Ground 



-100 

mA 

V cc = MAX, Note 7 

< 

O 

X 

Output HIGH j 93L425XC 

2.4 



V 

1 0H = -5.2 mA, V cc = 5.0 V ±5% 

Voltage I93L425XM 

i 

2.4 



V 

! qh = -5.2 mA, V cc = 5.0 V ±10% 

< 

o 

o 

Input Clamp Diode Voltage 


-1.0 

-1.5 

V 

Vqq ~ MAX, Ijjyj ~ ~ 1 0 mA 

'cc 

Power Supply Current 



55 

mA 

T A ^ 75 °C 

Vcc — MAX, 

All Inputs 

Grounded 


45 

65 

mA 

SZBSB 



75 

mA 



NOTES 

1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2 The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case” values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3 Typical limits are at Vqq - 5.0 V, T A = -+25°C. and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute For military range an additional require- 
ment of a two minute warm-up Typical thermal resistance values of the package at maximum temperature are: 

5 ja (Junction to Ambient) (at 400 fpm air fiow) - 50 C C /Watt, Ceramic Dip; 65 C ’CC/Watt, Plastic DIP; NA, Flatpak. 

8 | A (Junction to Ambient) (still air) - 90°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA. Flatpak. 
i9jc (Junction to Case) - 25°C/Watt, Ceramic DIP, 25°C/Watt, Plastic DIP; 10°C/Watt, Flatpak. 

5 The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6 t w measured at t WSA MIN, t WSA measured at t w = MIN. 

7 Duration of short circuit should not exceed one second 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 


AC CHARACTERISTICS: Over Guaranteed Operating Ranges {Notes 1, 2, 4, 5, 6) 




9341 5/25AXC 

93415/25XC 

9341 5/25XM 



SYMBOL 

CHARACTERISTIC 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 




(Note 3) 



(Note 3) 



(Note 3) 




READ MODE 

DELAYTIMES 












tACS 

Chip Select Time 


15 

20 


15 

35 


15 

45 

ns 

See Test Circuit 

t RCS 

Chip Select Recovery Time 


15 

20 


20 

35 


20 

50 

and Waveforms 

tAA 

Address Access Time 


25 

30 


30 

45 


40 

60 



WRITE MODE 

DELAYTIMES 












*WS 

Write Disable Time 


15 

20 


20 

35 


20 

45 

ns 


tWR 

Write Recovery Time 


20 

25 


25 

40 


45 

50 



INPUT TIMING 













REQUIREMENTS 












t W 

Write Pulse Width 

(to guarantee write) 

20 

15 

! 

30 

25 


40 

25 



See Test Circuit 

and Waveforms 

tWSD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 


5 

0 




tWHD 

Data Hold Time After Write 

5 

0 


5 

0 


5 

0 


ns 


*WSA 

Address Set-Up Time 

5 

0 


10 

0 


15 

0 



tWHA 

Address Hold Time 

5 

0 


5 

0 


5 

0 




twscs 

Chip Select Set-Up Time 

5 

0 


5 

0 


5 

0 




tWHCS 

Chip Select Hold Time 

5 

0 


5 

0 


5 

0 




C| 

Input Pin Capacitance 


4 

5 


4 

5 


4 

5 

pF 

Measure with 

c 0 

Output Pin Capacitance 


7 

8 


7 

8 


7 

8 

Pulse Technique 


AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5, 6 


SYMBOL 

CHARACTERISTIC 

93415/25XC 

93415/25XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

■ 



11111 





'ACS 

Chip Select Access Time 

mu 

20 

40 


20 

45 


See Test Circuit 

tZRCS 

Chip Select to HIGH Z 

■ 

20 

40 

1 

20 

50 

ns 

and Waveforms 

l AA 

Address Access Time 

■ 

35 

60 

I 

35 

70 



WRITE MODE 

DELAYTIMES 









l ZWS 

Write Disable to HIGH Z 


20 

45 


20 

45 

1 


*WR 

Write Recovery Time 


20 

45 


20 

55 




INPUT TIMING REQUIREMENTS 









t w 

Write Pulse Width 

45 

25 


50 

25 



See Test Circuit 


(to guarantee write) 







ns 

and Waveforms 

tWSD 

Data Set-Up Time Prior to Write 

5 

0 


10 

0 




*WHD 

Data Hold Time After Write 

5 

0 


10 

0 




'\NSA 

Address Set-Up Time 

10 1 

0 


10 

0 




'\NHA 

Address Hold Time 

5 

0 


10 

Q 




l WSCS 

Chip Select Set-Up Time 

5 

0 


10 

0 




l WHCS 

Chip Select Hold Time 

5 

0 


10 

0 




C| 

Input Pin Capacitance 

i! 

H 

5 

■ 

HJ 

5 

dF 


c 0 

Output Pin Capacitance 

■ 

■1 

8 

mm 


8 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 


93425 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 
VERSUS SUPPLY VOLTAGE 

~ Vcc-Vsv^J / 

v cc = 5ov^yv 


A 

^V C c = 4.5' 

’ 

1 

V C 

* 5.5 V 

f 

V C C = 5 5 

1 

1 




















Ta = 

25 C 







-1 0 1.0 30 50 7 0 90 11 

Vi N - INPUT VOLTAGE - VOLTS 


93415/93425 
INPUT CURRENT 
VERSUS INPUT VOLTAGE 


t a = 
t a * 

-55°C 
+25°C 
+ 125°C - 

at 














Vcc 

5.C V 


1 1 


-T a «+125°C 
' T a = +26°C 
*-T A = -55°C — 


•1.0 1 0 3 0 5 0 7.0 9.0 11 

V, N - INPUT VOLTAGE - VOLTS 


93L415/93L425 
INPUT CURRENT 
VERSUS INPUT VOLTAGE 


-T A - +125°C 

1 , i- 

- T A = +25 C I 


SS2MK31 


- V cc = 5.0 V - 

I I I 


-1.0 1.0 30 5,0 7 0 11 0 13.0 15.017 019.021.023.0 


V, w - INPUT VOLTAGE - VOLTS 


93415/93425 
INPUT THRESHOLD 
VOLTAGE VERSUS 
TEMPERATURE 



-60 - 20 0 20 60 100 140 

T, - JUNCTION TEMPERATURE -‘C 


93415/93425 

POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 



-20 0 20 60 100 140 

T. - JUNCTION TEMPERATURE - “C 


93L415/93L425 
INPUT THRESHOLD 
VOLTAGE VERSUS 
TEMPERATURE 



-60 - 20 0 20 60 100 140 160 

Tj - JUNCTION TEMPERATURE - °C 


93L415/93L425 
POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 



-60 -20 0 20 60 100 140 

Tj - JUNCTION TEMPERATURE - °C 



FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 


93415 

OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(LOW STATE) 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 

VquT - OUTPUT VOLTAGE - VOLTS 


93415 

OUTPUT CURRENT 
VERSUS OUTPUT 
VOLTAGE (OUTPUT HIGH) 


Vcc = 

— 

5.0 V 



T A 

= +2S"< 
=-55"C 
+125°C 

n 





t a 

t a 


III 







_ . ^ 

■" t a = 

-55 





'V 

^T A = 

25° C 

25° C 





i.l — 


—j 






-1.0 o 1.0 2.0 3.0 4.0 5.0 6.0 

VquT - OUTPUT VOLTAGE - VOLTS 


93415 

NORMALIZED ADDRESS 
ACCESS TIME VERSUS 



-20 0 20 60 100 
T, - JUNCTION TEMPERATURE - 'C 


93L415/93L425 
OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(OUTPUT LOW) 



0 0.1 0.2 


0.3 0.4 0.5 0.6 0.7 

VquT - OUTPUT VOLTAGE - VOLTS 


93L415/93L425 
OUTPUT CURRENT 
VERSUS OUTPUT 
VOLTAGE (OUTPUT HIGH) 



-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 0.9 10.0 11.0 
Vnt IT - OUTPUT VOLTAGE - VOLTS 


93L415/93L425 
NORMALIZED ADDRESS 
ACCESS TIME VERSUS 



-40 -20 0 20 60 100 140 

Tj - JUNCTION TEMPERATURE - °C 


©1C MASTER 1978 


1143 


Fairchild Semiconductor 






Fairchild Semiconductor 









FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 


AC WAVEFORMS (Cont'd) 

93425/93L425 

PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z 


93425/93L425 

WRITE ENABLE TO HIGH Z DELAY 


(All t z ^ xx parameters are measured at a delta of 0.5 V from 
the logic level and using Load C.) 



CS 

CHIP SELECT 


93415/93L415 
WRITE MODE 



Ao ~ Ag 

ADDRESS INPUTS 



din 

DATA INPUT 



WE 

WRITE ENABLE 


DOUT 

DATA OUTPUT 


I *wsd4* — ►] 
U — *wsa — *4 
twscs ►! 


» 4 - t WHD ! 

I-*— tWHA — -*4 
!■* »WHCS- 


1 I 


f-*-»ws-H 


h«-twR-H 


93425/93L425 
WRITE MODE 


Ao to A9 

ADDRESS INPUTS 


Din 

DATA INPUT 



^ 


7 







T 





1 

\ 

- t WSD< 

>WSA i 

WSCS . 


°OUT 

DATA OUTPUT 


7 








¥ 






/ 

itWHD- 

• _t WHA 

■ >WHCS 





(All time measurements referenced to 1.5 V) 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. 

Timing may be changed to fit various applications as long as the worst case limits are not violated. 


> 

tc 

o 

2 

III 

2 



Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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TTL ISOPLANAR MEMORY 93470 • 93471 

4096 X 1-BIT FULLY STATIC RANDOM ACCESS MEMORY 


DESCRIPTION - The 93470 and 93471 are 4096-bit TTL Read/Write Random Ac- 
cess Memories organized 4096 words by one bit. The devices are identical except for 
the output stage. The 93470 has an uncommitted collector output, while the 93471 
has a 3-state output. The devices have full decoding on chip, separate Data Input and 
Data Output lines and active LOW Chip Select lines. They are designed for high perform- 
ance main memory application and can be used to replace four 1024-bit RAMs. 


• FULL MIL AND COMMERCIAL RANGES 

• ORGANIZATION - 4096 WORDS X 1 BIT 

• READ ACCESS TIME - 30 ns TYPICAL 

• CHIP SELECT ACCESS TIME - 16 ns TYPICAL 

• UNCOMMITTED COLLECTOR OUTPUT - 93470 

• 3-STATE OUTPUT - 93471 

• NON-INVERTING DATA OUTPUT 

• POWER DISSIPATION - 0.12 mW/BIT TYPICAL 

• REPLACES FOUR 1024 BY ONE RAMs 


PIN NAMES 

CS 

A 0 ~ A 11 
WE 

d IN 

d 0UT 


Chip Select Input 
Address Inputs 
Write Enable 
Data Input 
Data Output 




®' 1977 Fairchild Camera and Instrument Corporation Printed in U S. A. 293-11-0006-077 15M 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 



i 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 


FUNCTIONAL DESCRIPTION - The 93470 and 93471 are fully decoded 4096-bit Random Access Memories organized 
4096 words by one bit. Word selection is achieved by means of a 12-bit address, Ao thru An. 

The Chip Select input is provided for logic flexibility. For larger memories, the fast Chip Select access time permits the de- 
coding of Chip Select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enab le, WE (pin 5). With WE held LOW 
and the chip selected, the data at D|j\| is written into the addressed location. To read, WE is held HIGH and the chip selected. 
Data in the specified location is presented at the Data Outputs. 

The 93471 has 3-state outputs which provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 

The 93470 has uncommitted collector outputs to allow maximum flexibility in output connection. In many applications, 
such as memory expansion, the outputs of several 93470s can be tied together. In other applications the wired-OR is not 
used. In either case an external pull-up resistor of value Rl must be used to provide a HIGH at the output when it is off. 


Rj_ is in kQ 

N = number of wired-OR outputs tied together 
F.O. = number of TTL Unit Loads (U.L.) driven 
•CEX = Memory Output Leakage Current in mA 
Vqh = Required Output HIGH level at Output Node 

The minimum value of Rj_ is limited by output current sinking ability. The maximum value of R|_ is determined by the out- 
put and input leakage current which must be supplied to hold the output at Vqh 


TRUTH TABLE 


INPUTS 

OUTPUTS 


CS 

WE 

din 

93470 

o.c. 

93471 

3-STATE 

MODE 


mm 


H 

HIGH Z 

Not Selected 

I 

1 


H 

HIGH Z 

Write "0" 

■ 

SI 


H 

HIGH Z 

Write "1 " 

H 

H 

m 

DquT 

°OUT 

Read 


H HIGH Voltage; L = LOW Voltage; X = Don't Care (HIGH or LOW) 
HIGH Z = High Impedance; OC = Open Collector 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc F’in Potential to Ground Pin 
Input Voltage (dc)* 

Input Current (dc)* 

Voltage Applied to Outputs (output HIGH)** 

Output Current (dc) 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

"Output Current Limit Required 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vcc) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

Note 4 

93470XC, 93471 XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75°C 

93470XM, 9347 1XM 

4.50 V 

5.0 V 

5.50 V 

-55°C to +1 25°C 


X - package type, F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


-65°C to +1 50°C 
-55°C to +1 25°C 
—0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-12 mA to +5.0 mA 
-0.5 V to +5.50 V 
+20 mA 


Any value of Rl within the range specified below may be used. 

VcC(max) ^ _ VCQmin) “ V ° H 

8 -F.O. (1.6) -PL- N OcEX) + F.O. (0.04) 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 


DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1— t 


SYMBOL 


LIMITS 

Li IMiiML 1 tnl«j « 1C 

MIN 

TYP 

_i 

O 

> 

Output LOW Voltage 


0.35 

V IH 

Input HIGH Voltage 

■*? r 

2.1 

1.6 


Input LOW Voltage 


Input LOW Current 


Input HIGH Current 


Input Diode Clamp Voltage 


Output Leakage 


CEX Current 


Output Current 
'OFF (HIGH Z) 


Output HIGH 
Voltage 


Output Current 
Short Circuit 
to Ground 


93470/ 7 1XC 

Power Supply 93470/71 XC 

Current 93470/71 XM 

93470/71 XM 


CONDITIONS 


Guaranteed Input HIGH Voltage 
for all Inputs 


Guaranteed Input LOW Voltage 
for all Inputs 


V cc = MAX. V, n = 0.4 V 


V CC = MAX, V, n = 4.5 V 
V cc = MAX. V, n = 5.25 V 


Vcc = MAX, I|n = - 10 mA 


V CC = MAX. V qut = 4.5 V 


V CC “ MAX ' v OUT _ 2 4 V 
V CC = MAX - V OUT = 0 5v 


V cc = MIN, l QH = -5.2 mA 


V CC = MAX - Note 7 


v cc = max. 

All Inputs and 
Outputs Open 


AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1—6) 


93470/71 XC 


SYMBOL 

CHARACTERISTIC 

READ MODE 

DELAY TIMES 

l ACS 

Chip Select Access Time 

'RCS 

Chip Select Recovery Time (93470) 

* l ZRCS 

Chip Select to HIGH Z (93471) 

X AA 

Address Access Time 

WRITE MODE 

DELAY TIMES 

*WS 

Write Disable Time (93470) 

l ZWS 

Write Disable to HIGH Z (93471) 

l WR 

Write Recovery Time 


INPUT TIMING REQUIREMENTS 

l W 

Write Pulse Width (to guarantee write) 

*WSD 

Data Set-Up Time Prior to Write 

l WHD 

Data Hold Time After Write 

l WSA 

Address Set-Up Time 

%HA 

A rlHrocP UaIH Time 
rtuui Cv>o ■ iViy i line 

l wscs 

Chip Select Set-Up Time 

l WHCS 

Chip Select Hold Time 


93470/71 XM 


MIN I TYP I MAX I MIN TYP MAX 





UNITS CONDITIONS 



See Test Circuit 
and Waveforms 



See Test Circuit 
and Waveforms 


Input Pin Capacitance 
Output Pin Capacitance 


Measure with 
PulseTechnique 
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tAA ADDRESS ACCESS TIME 


FAIRCHILD ISOPLANAR TTL MEMORY • 93470 * 93471 


NOTES 

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at V^q = 5.0 V, T^ = +25°C, and MAX loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range 
of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package 
at maximum temperature are: 

f?j a (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C / Watt, Plastic DIP; NA, Flatpak. 

8j a (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 1 10°C/Watt, Plastic DIP; NA, Flatpak. 

8jq (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 15°C/Watt, Flatpak. 

5 The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6 t \/\j measured at t\/\/sA = MIN, t\/\/sA measured at t yj = MIN. 

7. Duration of short circuit should not exceed one second. 


TYPICAL ELECTRICAL CHARACTERISTIC CURVES 

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE {OUTPUT HIGH} OUTPUT VOLTAGE (OUTPUT HIGH 

(93470 ONLY) Z STATE) (93471 ONLY) 



VouT OUTPUT VOLTAGE V VouT OUTPUT VOLTAGE - V 



INPUT CURRENT VERSUS 
INPUT VOLTAGE 
VERSUS TEMPERATURE 



-2.0 0 2.0 4-0 6.0 8 0 


LOAD CAPACITANCE pF 


TA - AMBIENT TEMPERATURE - °C 


V|M - INPUT VOLTAGE - V 


AC TEST LOAD AND WAVEFORM 

LOADING CONDITIONS INPUT PULSES 


ALL INPUT PULSES 



Load A Load B gnd — ►! — ions — ►! |-« — ions 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 



Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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93417/27 • 93436/46 • 93438/48 
93450/51 • 93452/53 

FIELD PROGRAMMABLE READ ONLY MEMORIES 


GENERAL DESCRIPTION— Fairchild’s family of field programmable ROMs includes 1024, 2048, 
4096-bit devices. Each of the five device pairs are identical except for the output stages— the 
first of each pair has uncommitted collector outputs, the second has 3-state outputs. They are 
supplied with all bits stored as logic “1” and can be programmed by following the field pro- 
gramming procedure. 


ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc 

Input Voltages 

Current Into Output Terminal 

Output Voltages— 94317, 93427, 93452, 93453 

Output Voltages— 93436, 93446, 93438, 93448 


-65° C to +150° C 
-55C to +125° C 
-0.5V to +7.0V 
-0.5V to +5.5V 
100mA 
-0.5V to +5.5V 
-0.5V to +4.0VV 


• SILICON NITRIDE PROTECTED 

• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER 

• WIRED-OR CAPABILITY 

• NICHROME FUSE LINKS FOR HIGH RELIABILITY 

• UNCOMMITTED COLLECTORS — 94317, 93436, 93438, 93450, 93452 

• 3-STATE OUTPUTS — 93427, 93446, 93448, 93451, 93453 


GUARANTEED OPERATING RANGES 


PART NUMBER 


93417/27XC 
93436/46XC 
93438/48XC 
93450/51 XC 
93452/53XC 


93417/27XM 4.50 V 5.0 V 

93436/46XM 

93438/48XM 

93450/51 XM 

93452/53XM 

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. 


c 1977 Fairchild Camera and Instrument Corporation Printed in U S. A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 


T SUPPLY VOLTAGE (Vcc) I 

MIN 

TYP 

MAX 

4.75 V 

5.0 V 

5.25 V 

4.50 V 

5.0 V 

5.50 V 


AMBIENT TEMPERATURE 


0°C to +75° C 


-55 to +125° C 
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93417/27 

256 X 4-BIT PROGRAMMABLE READ ONLY MEMORY 

LOGIC SYMBOL LOGIC DIAGRAM 


Vcc - Pin 16 
GND = Pin 18 



@ 

© 

Q = Pin Numbers 



FUNCTIONAL DESCRIPTION - The 93417 and 93427 are bipolar field Programmable Read Only Memories (PROMs) 
organized 256 words by four bits per word. Open collector outputs are provided for use in wired-OR systems. The 93427 
has 3-state outputs which provide active pull-ups when enabled a nd hi gh output impedance when disabled. Chip Selects 
are active LOW; conversely, a HIGH (logic “1”) on the CSi or CS 2 will disable all outputs. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
A 7 inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 


PIN NAMES 

Ap — A 7 
CSi, CS2 
Oi — O 4 


Address Inputs 

Chip Select Inputs (Active LOW) 

Data Outputs 

93436/46 

512 X 4-BIT PROGRAMMABLE READ ONLY MEMORY 

LOGIC SYMBOL LOGIC DIAGRAM 


CS 


Ao 




A2 


A3 


A4 

93436/93446 

A5 


A6 


A7 


> 

CO 

O 

O 

O 

O 


Vcc - Pin 16 
GND = Pin 8 


® V, 

0 S' 

O = Pin Numbers 



FUNCTIONAL DESCRIPTION— The 93436 and 93446 are bipolar field Programmable Read Only Memories (PROMs) 
organized 512 words by four bits per word. Open collector outputs are provided on the 93436 for use in wired-OR 
systems. Chip select is active LOW; i.e., a HIGH (logic "1") on the CS pin will disable all outputs. The 93446 has 3-state 
outputs which provide active pull-ups when enabled and high output impedance when disabled. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
As inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 


PIN NAMES 

Ap-Ae 

CS 

Oi - O 4 


Address Inputs 
Chip Select Input 
Data Outputs 
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93438/48 

512 X 8-BIT PROGRAMMABLE READ ONLY MEMORY 
LOGIC SYMBOL LOGIC DIAGRAM 



FUNCTIONAL DESCRIPTION— The 93438 and 93448 are bipolar field Programmable Read Only Memories (PROMs) 
organized 512 words by eight bits per word. Open collector outputs are provided on the 93438 for use in wired-OR 
systems. The 93448 has 3-state outputs which pr ovid e activ e pull-ups when enabled and hig h out put impedance when 
disabled. Chip Select follows the logic equation: CSi • CS 2 • CS 3 • CS 4 = CS; i.e., if CSi and CS 2 are both active LOW 
and CS 3 and CS 4 are both active HIGH, all eight outputs are enabled; for any other condition all eight outputs are disabled. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
As inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES 

Ap — As Address Inputs 

CSi, CS2, CS3, CS4 Chip Select Inputs 
Oi — Os Data Outputs 


93450/51 

1024 X 8-BIT PROGRAMMABLE READ ONLY 


LOGIC SYMBOL LOGIC DIAGRAM 



©@@©© 0 ®© 

= Pin Numbers 


PIN NAMES 

Ap — A 9 Address Inputs 

CSi, CS2, CS3, CS4 Chip Select Inputs 
Oi — Os Data Outputs 
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93452/53 

1024 X 4-BIT PROGRAMMABLE READ ONLY MEMORY 
LOGIC SYMBOL LOGIC DIAGRAM 


— f icr _ 

CSi i I cs 2 


A 0 CS 
Al 


a 2 


A3 


A4 

a 5 

93452/93453 

A 6 


a 7 


a B 


Ag Oi 

°2 °3 04 


14 13 12 11 


Vcc = Pin 18 
GND = Pin 9 



GND = Pin 9 
O = p,n Numbers 


FUNCTIONAL DESCRIPTION— The 93452 and 93453 are bipolar field Programmable Read Only Memories (PROMs) 
organized 1024 words by four bits per word. Open collector outputs are provided on the 93452 for use in wired-OR 
systems. The 93453 has 3-state outputs which provide active pull-ups when enabled and high output impedance when 
disabled. Chip Selects for both devices are active LOW; conversely, a HIGH (logic “1”) on the CSi or CS 2 will disable 
all outputs. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
Ag inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES 

Ao^to^g Address Inputs 

CSi, CS 2 Chip Select Inputs 

Oi to O 4 Data Outputs 93452/93453 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 




CHARACTERISTIC 


Output Leakage Current 
(93452 only) 


Output Leakage Current 
(93452 only) 


Output LOW Voltage 


Output HIGH Voltage (93453 only) 


Output Leakage Current for HIGH 
Impedance State (93453 only) 


Output Leakage Current for HIGH 
Impedance State (93453 only) 


Input HIGH Voltage 


Input LOW Voltage 


Input LOW Current 

lp A (Address Inputs) 

I /Chin Calpnt Inmito) 


Input HIGH Current 

IrA (Address Inputs) 
*RCS ( Ch 'P Select Input) 


Power Supply Current 


Output Capacitance 


Input Capacitance 


Input Clamp Diode Voltage 


LIMITS 


MIN TYP 
(Note 1) 




V cc = 5.25 V, V CEX = 4.95 V, 0°C to +75°C 
Address any HIGH Output 


V cc = 5.5 V, V CEX = 5.2 V, -55°C to +125°C 
Address any HIGH Output 


V cc = MIN, Iql = 16 mA 
A g = +10 8 V. A 2 = 10.8 V 


V cc = MIN, 1 0H = -2.0 mA 


Vnu = 2.4 V 


V 0 h = 2.4V 


0°C to +75°C 


-55°Cto+125°C 


Guaranteed Input HIGH Voltage for All Inputs 


Guaranteed input LOW Voltage for All Inputs 


V cc = MAX, Vp = 0.45 V 



Vcc = MAX, Outputs Open 
Inputs Grounded and Chip Selected 


V C c = 5.0 V, V 0 = 4.0 V, f = 1 .0 MHz 


V CC = 5 0 V - V 0 = 4.0 V, f = 1 .0 MHz 


V cc = MIN, l A = — 18 mA 
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93417 • 93436 • 93438 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 


SYMBOL 

CHARACTERISTIC 

LIMITS j 

UNITS 

' 

CONDITIONS 

MIN 

TYP 
(Note 1) 

MAX 

ICEX 

Output Leakage Current 



50 

mA 

Vcc = 5.25 V, Vcex = 4.95 V, 0°C to +75° C 
Address any HIGH Output 

ICEX 

Output Leakage Current 



100 

mA 

Vcc = 5.5 V, Vcex = 5.2 V, -55° C to +125° C 
Address any HIGH Output 

VOL 

Output LOW Voltage 


0.30 

0.45 

V 

Vcc = MIN, | 0L = 16 mA, Ao = +10.8 V 
Ai through A 7 = HIGH 

Vih 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

Vil 

Input LOW Voltage 

hh 


0.8 

V 

Guaranteed Input LOW Voltage for All Inputs 

If 

Input LOW Current 

Ifa (Address Inputs) 

Ifcs (Chip Select Inputs) 

■ 

-160 

-160 

-250 

-250 

H A 
mA 

Vcc = MAX. Vf = 0.45 V 

Ir 

Input HIGH Current 

Ira (Address Inputs) 

Ircs (Chip Select Input) 

■ 


40 

40 

#xA 

mA 

Vcc = MAX, Vr = 2.4 V 

Ice 

93417 

Power Supply Current 


85 

110 

mA 

Vcc - MAX, Outputs open 

Inputs Grounded and Chip Selected 

Icc 

93436 

Power Supply Current 


95 

130 

mA 

Icc 

93438 

Power Supply Current 


130 

175 

mA 

Co 

Output Capacitance 


7 


PF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

ClN 

Input Capacitance 


4 


pF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

V C 

Input Clamp Diode Voltage 



-1.2 

V 

Vcc = MIN, Ia - -18 mA 


93427 • 93446 • 93448 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 




| LIMITS 



SYMBOL 

CHARACTERISTIC 

MIN 

TYP 
(Note 1) 

MAX 

UNITS 

CONDITIONS 

Vol 

Output LOW Voltage 


0.30 

0.45 

V 

Vcc = MIN, lot = 16 mA, Ao = +10.8 V 

Ai through A? = HIGH 

VoH 

Output HIGH Voltage 

msM 



V 

Vcc = MIN, Ioh = -2.0 mA 

loff 

Output Leakage Current for 



50 

mA 

Vol = 0.4 V 0°C to +75° C 

HIGH Impedance State 



-50 

mA 

loff 

Output Leakage Current for 



100 

mA 

Vol = 0.4 V "55° C to +125° C 

HIGH Impedance State 



-50 

fi A 

Vih 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

Vil 

Input LOW Voltage 



0.8 

V 

Guaranteed Input LOW Voltage for All Inputs 


Input LOW Current 






If 

Ifa (Address Inputs) 


-160 

-250 

mA 

Vcc = MAX, Vf = 0.45 V 


Ifcs (Chip Select Inputs) 


-160 

-250 

mA 



Input HIGH Current 






Ir 

Ira (Address Inputs) 



40 

mA 

Vcc - MAX, Vr = 2.4 V 


Ircs (Chip Select Input) 



40 

mA 


Icc 

93427 

Power Supply Current 


85 

110 

mA 


icc 

93446 

Power Supply Current 


95 


mA 

Vcc = MAX, Outputs open 

Inputs Grounded and Chip Selected 

Icc 

93448 

Power Supply Current 


130 

175 

mA 


Co 

Output Capacitance 


7 


PF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

ClN 

Input Capacitance 


4 


PF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

V C 

Input Clamp Diode Voltage 



-1.2 

V 

Vcc = MIN, Ia = -18 mA 
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93417/93427 

AC CHARACTERISTICS: T A = 0°C to +75 J C, V CC = 5.0 V - 5%. 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 1) 

MAX 

*AA- 

*AA+ 

Address to Output Access Time 


25 

25 

45 

45 

ns 

ns 

See Waveforms 
and Test Circuits 


Chip Select Access Time 


12 

12 

20 

20 

ns 

ns 

| AC CHARACTERISTICS: T A = -55 C to +125 C, V C C = 5.0 V • 10%. [ 

SYMBOL 

CHARACTERISTIC 

LIMITS 


CONDITIONS 

MIN 

TYP (Note 1) 


*AA — 

T AA+ 

Address to Output Access Time 


25 

25 

60 

60 

ns 

ns 

See Waveforms 
and Test Circuits 

■ l 

Chip Select Access Time 

... 


12 

12 

30 

30 

ns 

ns 

Note 1: Typical values are at Vqq = 5.0 V, +25°C and max loading. 

93436/93446 

AC CHARACTERISTICS: T A = 0°C to +75°C, V C C = 5.0 V ± 5%. 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 


TYP (Note 1) 

MAX 

tAA- 

*AA+ 

Address to Output Access Time 

■ 

30 

30 

50 

50 

ns 

ns 

See Waveforms 
and Test Circuits 

■ 

Chip Select Access Time 


15 

15 

25 

25 

ns 

ns 

| AC CHARACTERISTICS: T A = -55°C to +125°C, VqC = 5-0 V ± 10% j 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 1) 

MAX 

*AA- 

<AA + 

Address to Output Access Time 


30 

30 

60 

60 

ns 

ns 

See Waveforms 
and Test Circuits 

■ 

Chip Select Access Time 


15 

15 


ns 

ns 

Note 1 : Typical values are at Vqq = 5.0 V, +25°C and max loading. 

93438/93448 

AC CHARACTERISTICS: T A = 0°C to +75°C, V cc = 5.0 V ±5% 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1 ) 

MAX 

t AA~ 

l AA+ 

Address to Output Access Time 


35 

35 

55 

55 

■9 

See Waveforms 
and Test Circuits 

l ACS- 

l ACS+ 

Chip Select Access Time 


15 

15 

25 

25 

ns 

ns 

j AC CHARACTERISTICS: T A = -55°C to +125°C, V cc = 5.0 V ±10% | 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

l AA- 

*AA+ 

Address to Output Access Time 


35 

35 

70 

70 

ns 

ns 

See Waveforms 
and Test Circuits 

l ACS~ 

l ACS+ 

Chip Select Access Time 


15 

15 

30 

30 

ns 

ns 

Note (1): Typical values are at V^c = 5.0 V, 5.0 V, +25°C and max loading. 


i 
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93452/93453 

AC CHARACTERISTICS: T A = 0°C to +75°C, V cc - 5.0 V ±5% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

X AA~ 

l AA+ 

Address to Output Access Time 


30 

30 

55 

55 

ns 

ns 

See Waveforms 
and Test Circuits 

X ACS~ 

^08+ 

Chip Select Access Time 


15 

15 

25 

25 

ns 

ns 


AC CHARACTERISTICS: T A = -55°C to +125°C, V cc = 5.0 V ±10% 




LIMITS 



SYMBOL 

CHARACTERISTIC 

MIN 

TYP 

(Note 1) 

MAX 

UNITS 

CONDITIONS 

l AA- 

Address to Output Access Time 


30 

70 

ns 


*AA+ 


30 

70 

ns 

See Waveforms 

l ACS~ 

Chip Select Access Time 


15 

30 

ns 

and Test Circuits 

X ACS+ 


1 5 

30 

ns 



Note 1 : Typical limits are at Vqq = 5.0 V, +25°C and max loading. 


AC WAVEFORMS 


93417/27 93436/46 93452/53 


93438/48 


: 


1 



/ a 0 -a 9 \ 

k ADDRESS ? 



tAA+ 

1 -*- -H 

»AA- 

h*— Di - Os H 

l AA+ I 

h— — 

'AA- 

r- 


CS] CS 2 ‘ 


CHIP SELECT 




\_I_5_V 


CHIP SELECT ^ 

<F" 

^ 

€E 

+ 1.5 V 

CS 3 CS 4 





Ol - Og 

j 

Y +1.5 V 


>ACS- 


*ACS+j 

•*- 



AC TEST OUTPUT LOADS 

9341 7 / 93436 / 93438/93450 93427 / 93446 / 93448/93453 




30 mA LOAD 


15 mA LOAD 



Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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1400 Bit Electrically Alterable Read Only Memory 


FEATURES 

■ 100 Word x 14 bit organization 

■ Word alterable 

■ 10 years unpowered data storage 

■ Write/Erase time 20ms/word 

■ Single -35 volt supply 

■ No voltage switching required 

■ MOS compatible signal levels 

DESCRIPTION 

The ER1400 is a serial input/output 1400 bit electrically erasable 
and reprogrammable ROM, organized as 100 words of 14 bits 
each. Data and address are communicated in serial form via a 
one-pin bidirectional bus. 

Addressing is by two consecutive one-of-ten codes. 

Mode selection is by a 3 bit code applied to Cl, C2 and C3. 

Data is stored by internal negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface of the gate insulator 
of the 1400 MNOS memory transistors. When the writing voltage 
is removed the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 




General Instrument 








General Instrumen 


iBl ER1400 
PIN FUNCTIONS 


> 
C t 

o 

s 

IU 


Data In the Accept Address and Accept Data modes, this pin is an input pin for address and data respectively. 

In the Shift Data Out mode this pin is an output pin designed to drive MOS. In Standby, Read, Erase 
and Write, this pin is left floating. 

V M Used for testing purposes only. Must be left unconnected for normal operation. 

Vss Chip substrate. Normally connected to ground. 

Vqg DC supply. Normally connected to -35 volt supply. 

Clock 14kHz timing reference. Required for all operations. May be left at logic zero when device is in standby. 

C1,C2,C3 Mode control pins. Their operation is as follows: 

Cl C2 C3 Function 

0 0 0 Standby - contents of Address and Data Register remains unchanged. Output buffer is left 

floating. 

0 1 1 Accept Address - Data presented at the I/O pin is shifted into the Address Register with each 

clock pulse. Addressing is by two consecutive one-of-ten codes. 

10 0 Read - The address word is read from memory into the data register. 

10 1 Shift Data Out - The output driver is enabled and the contents of the Data Register are shifted 

out one bit with each clock pulse. 

0 10 Erase - The word stored at the addressed location is erased to all zeros. 

Ill Accept Data - The data register accepts serial data presented at the I/O pin. The Address 

Register remains unchanged. 

1 1 0 Write - The word contained in the Data Register is written into the location designated by the 

Address Register. 

0 0 1 Not Used 


ELECTRICAL CHARACTERISTICS 
Maximum Ratings* 

All inputs and outputs ‘Exceeding these ratings could cause 

(except Vgg) with respect to Vss — • —20V to +0.3V permanent damage. Functional operation of 

Vqg with respect to Vss —40V this d ev j ce a t these conditions is not 

Storage temperature (No Data Retention) — 65°C to +150°C implied — operating ranges are specified 

Storage temperature (with Data Retention) below. 

Operating — 25° C to +75° C 

Unpowered -65°Cto+80°C 

Standard Conditions (unless otherwide noted) 

Vss = GND 
Vgg = -35V ± 8% 

Operating Temperature (T A ) = 0°C to +70° C 


Characteristics 


DC CHARACTERISTICS 

Input logic “1" 

Input logic “0” 

Input leakage 
Output logic “1" 

Output logic “0" 

Power consumption 
Power supply currrent 

AC CHARACTERISTICS 

Clock Frequency 
Clock duty cycle 
Write time 
Erase time 
Rise, fall time 

Control, Data set-up and hold time 
Propagation delay 

Unpowered non-volatile data storage 
Number of erase/write cycles 
Number of read accesses between writes 


Symbol 

m 

Typ** 

— 

Max 

Units 

VIL 

Vss- 15.0 


Vss - 8.0 

Volts 

VIH 

q 

T 

3 

> 

— 

Vss +0.3 

Volts 

II 

_ 

— 

10 

/i A 


— 

— 

Vss- 12.0 

Volts 

■mSB 

0 

T - 

1 

8 

> 

— 

Vss+0.3 

Volts 

1 

— 

— 

300 

8.0 

> 1 

f<p 

11.2 

14.0 

16.8 

kHz 

Dip 

45 

50 

55 

% 

tw 

16,0 

20,0 

24,0 

ms 

te 

16.0 

20.0 

24.0 

ms 

tr, tf 

tcs, tcH 

0 

— 

1.0 

/vs 

ns 

tpw 

— 

— 

20.0 

//s 

T s 

10 

— 

— 

Years 

N w 

— 

— 

10® 

— 

N ra 

10® 

— 

— 

— 


Vin = -15V 

Load = 1.5 Meg, lOOpF 
Isource — 200/iA 


Load = 1 Meg, lOOpF 

Per word 
Per word 


‘Typical values are at +25° C and nominal voltages. 
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MEMORY 





ER2050 


ER2051 



512 Bit Electrically Alterable Read Only Memories 


FEATURES 

■ 32x16 Organization 

■ 5-Bit Addressing 

■ TTL Compatible 

■ Chip Select 

■ Word Alterable 

■ 10 Year Unpowered Data Storage 

■ 10 ms Access Time (ER2050) 

■ 3 ms Access Time (ER2051) 

■ Write/Erase Time lOOms/word (ER2050), 

50ms/word (ER2051) 

■ +5, -28 V Supplies 

■ No Voltage Switching Required 
NOTE: Use ER2051 for all new designs. 

DESCRIPTION 

The ER2050 and ER2051 are fully decoded 32 * 16 electrically 
erasable and reprogrammable ROMs. Write, erase, and read 
voltages are switched internally via a 2-bit code applied to Cl and 
C2. 

Data is stored by applying negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface at the gate insulator 
of the 512 MNOS memory transistors. When the writing voltage is 
removed the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 

Two TTL compatible control pins switch voltages internally for 
write, read and erase control. 

OPERATION 

Data is stored in a two transistor memory cell. After the cell is 
preconditioned by an erase signal (which lowers the threshold of 
both transistors), data is written into one of the transistors 
lowering its threshold. A sensing flip flop is used to read the 
memory cell and presents a logic high or low to the output 
depending on which transistor is “written”. 

It is important to note two things: first, that an erase is required 
before a write to precondition the cell, and second, that after an 
erase, both transistors will have the same threshold voltage and 
valid data will not be present at the output. 


PIN FUNCTIONS 


A0-A4 

5-Bit Word Address 

D0-D15 

Data input and output pins 

CS 

Chip Seiect. Chip selected at logic "1”. When chip select is at logic "0”, outputs are open circuit, read, write and erase 
are disabled. Power is reduced. 

Cl, C2 

Mode Control Inputs 

Cl C2 

1 1 Hold Mode: output data from previous read operation stored at output pins. (For the ER2050 only. This code 

is "read mode” for the ER2051). 

0 1 Erase Mode: stored data is erased at addressed location. 

1 0 Read Mode: addressed data read after clock pulse. Output data retained at output pins until next read operation. 

0 0 Write Mode: input data written at addressed location. Clock not required. 

NOTE: Care must be exercised to ensure that CS is held at logic “0” during power up or power down to protect all 
addresses from spurious write or erase inputs. 

CLK 

Clock Input. Pulse to logic "1 " for read operation. The clock may be repetitive or may simply be pulsed when data is to be 
read. When the clock is repetitive the ER2050 should be maintained in the standby mode when data is not being read, as 
every clock pulse will constitute a read operation. When the clock is not repetitive data will remain valid for 20 to 60 
seconds; the outputs will then become open circuit until another clock pulse is received. The clock should not be 
repetitive for the ER2051. 

Vss 

Substrate supply Normally at +5 volts 

V G , 

Ground Input. 

Vgg 

Power Supply Input. Normally at -28 volts. 


PIN CONFIGURATION 

28 LEAD DUAL IN LINE 


Top View 


di d 

• 1 

~ C7— 

28 

D2 C 

2 


27 

D3 C 

3 


26 

D4 q 

4 


25 

D5 C 

5 


24 

D6 C 

6 


23 

(GND) C 

7 


22 

D7C 

8 


21 

D8 C 

9 


20 

D9 C 

10 


19 

D10 C 

11 


18 

Dll C 

12 


17 

D12 C 

13 


16 

D13 C 

14 


15 


□ CS 


BLOCK DIAGRAM 


Cl C2 
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ELECTRICAL CHARACTERISTICS 
Maximum Ratings* 


All inputs and outputs (with respect to Vss ) -35V to +0.3V 

Storage temperature -65° C to +150°C 

Soldering temperature of leads (10 seconds) +300°C 


Standard Conditions (unless otherwise noted) 


ER2050 ■ ER2051 



‘Exceeding these ratings could cause 
permanent damage. Functional operation of 
this device at these conditions is not 
implied— operating ranges are specified 
below. 


Vss = +5 Vi 5% 
V GG = -28 Vi 5% 
V G i = GND 


Operating Temperature (T A ) = 0°C to +70C 


Output Load = lOOpF, 1 TTL load 

ER2050 

ER2051 


Characteristic 

Symbol 

Min 

Typ** 

Max 

Min 

Typ** 

Max 

Units 

DC CHARACTERISTICS 









Input Logic “1” 

V, H 

V ss -1-5 

— 

Vss +0-3 

V ss -1.5 

— 

Vss +0.3 

Volts 

Input Logic “0” 

v IL 

-10.0 

— 

+0.8 

-10.0 

— 

+0.8 

Volts 

Output Logic “1” 

V OH 

V ss -1-5 

— 

— 

LO 

1 

C/D 

c n 
> 

— 

— 

Volts 

Output Logic “0” (Iol = 1.5mA] 

V 0 L 

— 

— 

+0.8 

— 

— 

+0.8 

Volts 

Power Supply Current 









Read 

Igg 

— 

-7.0 

-8.5 

— 

— . 

-13.8 

mA 

Write 

Igg 

— 

-6.0 

-7.5 

— 

— 

-10.3 

mA 

Erase 

Igg 

— 

-4.0 

-5.5 

— 

— 

-10.3 

mA 

AC CHARACTERISTICS 








wmm 

Access Time 

face 

— 

6.0 

10.0 

— 

— 

3.0 

1 

Clock Width 

tpw 

.75 

— ' ■ 

20.0 

2.0 

— 

20.0 

wBm 

Write Time 

tw 

100 

— 

200 

50 

— 

200 

msec 

Erase Time 

te 

100 

— 

200 

50 

— 

200 

msec 

Address-Clock Time 

tec 

100 

— 


100 


■ — 

nsec 

Write/Erase- Address Time 

tee 

1 

— 


1 

— 

— 

Msec 

Address-Write/Erase Time 

taw 

50 

— 


50 

— 

— 

nsec 

Clock Period 

tc 

10.0 

— 

1 . 

3.5 

— 

— 

Msec 

Data Setup Time 

t<js 

50 

— 


50 


— 

nsec 

Data Hold Time 

tdh 

50 

— 


50 

— 

— 

nsec 

Number of read accesses/ 









word between refresh 

Nra 

10 11 

— 


10 11 

— 

— 

— 

Number of times word may 









be rewritten 

N w 

— 

— 

10 6 

— 

— 

10 6 

— 


“Typical values are at +25°C and nominal voltages. 
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General Instrument 


ER2800 ER2805 



8192 Bit Electrically Alterable Read Only Memories 


FEATURES 

■ 2048 x 4 Organization 

■ 11 -Bit Binary Addressing 

■ Chip Select Input 

■ Electrically Reprogrammable 

■ 2.6 ps Access Time (ER2800) 

■ 1.65 ps Access Time (ER2805) 

■ 20 ms/4-bit Word Write Time 

■ 100 ms Simultaneous Erasure of All Data 

■ Minimum Data Retention — 2 x 10 11 Read Accesses/Word 
Between Refresh 

■ Three-State Outputs 

■ Unpowered, Nonvolatile Data Storage— 10 Years at +70°C 

■ Control, Address and Data Inputs TTL Compatible. 

DESCRIPTION 


PIN CONFIGURATION 

24 LEAD DUAL IN LINE 


Clock 1(01) 

c 

• 1 

Vss (+5V) 

c 

2 

ST 

c 

3 

Vee 

c 

4 

D4 

c 

5 

D3 

c 

6 

02 

c 

7 

01 

c 

8 

W 

c 

9 

Vr 

c 

10 

A0 

c 

11 

A1 

c 

12 


Top View 
C7 


24 □ Voo 
23 □ V M 
22 3 CS 
21 3 A10 
20 3 A9 
19 3 A8 
18 3 A7 
17 3 A6 
16 3 A5 
15 3 A4 
14 3 A3 
13 3 A2 


The ER2800 and ER2805 are fully decoded 2048 * 4-bit 
electrically erasable and reprogrammable ROMs utilizing 
second-generation MNOS epitaxial processing technology. 
Data is stored by applying negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface at the gate insulator 
of the 8192 MNOS memory transistors. When the writing voltage 
is removed, the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 


Stored data may be accessed a minimum of 2 * 10” times without 
refresh and is non-volatile in the unpowered state in excess of ten 
years. Data is erased by applying a V SS -28V pulse to the erase 
substrate of the device. Data can be erased and rewritten up to a 
maximum of 10 6 times. All outputs are at logic high when the 
device is in the erased state. 



BLOCK DIAGRAM 
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ELECTRICAL CHARACTERISTICS 


ER2800 


ER280S 


fal 


Maximum Ratings* 

All inputs or outputs relative to Vss . . +0.3V to -30V 

Operating ambient temperature 0° C to +70° C 

Storage temperature -65°C to +150°C 

Soldering temperature of leads (10 seconds) +300° C 


RECOMMENDED OPERATING CONDITIONS, T A = 0°C to +70° C 


'Exceeding these ratings could cause 
permanent damage. Functional operation of 
this device at these conditions is not 
implied— operating ranges are specified 
below. 


Symbol 

Parameter 

Erase Mode 

Write Mode 

Read Mode 

Units 

Min 

Typ Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

V|)[> 

Supply Voltage 

4.75 

Vss Vss +0.3 

Vss-29 

Vss-28 

Vss-27 

Vss-20 

Vss-1 9 

Vss-1 8 

V 

Vss 

Substrate supply 











voltage 

4.75 

5.0 5.25 

4.75 

5.0 

5.25 

4.75 

5.0 

5.25 

V 

Vm 

Memory voltage 

" — 

Vss — 

Vss-29 

Vss-28 

Vss-27 

Vss-1 0.5 

Vss-1 0 

Vss-9.5 

V 

Vr 

Reference voltage 



Vss 

Vss 

Vss 

Vss 

Vss-20 

Vss-1 9 

Vss-1 8 

V 

Vf.eh 

Erase substrate input 











high 

Vss-0.4 

Vss Vss+0.3 

Vss-0.4 

Vss 

Vss+0.3 

Vss-0.4 

Vss 

Vss+0.3 

V 

Vf.f.i. 

Erase substrate input 











low 

Vss-29 

Vss-28 Vss-27 

Not Applicable 

Not Applicable 

V 

Vwh 

Write control input high 

Vss-1.5 

Vss Vss+0.3 

Vss-1.5 

Vss 

Vss+0.3 

Vss-1.5 

Vss 

Vss+0.3 

V 

Vwi. 

Write control input low 

Vss-29 

— Vss-4.4 

Vss-29 

— 

Vss-4.4 

Not Applicable 

V 

V <f>H 

<t > ! input high voltage 

— 

Vss — 

Vss-0.8 

Vss 

Vss+0.3 

Vss-0.8 

Vss 

Vss+0.3 

V 

v<f> L 

0, input low voltage 

Not Applicable 

Vss-29 

Vss-28 

Vss-27 

Vss-25 

Vss-1 9 

Vss-1 8 

V 

VsTH 

Strobe input high 











voltage 

— 

Vss — 

Not Applicable 

Vss-1.5 

Vss 

Vss+0.3 

V 

VsTI. 

Strobe input low voltage 

Not Applicable 

Vss-29 

Vss-28 

Vss-27 

Vss-25 

Vss-1 9 

Vss-1 8 

V 

V IH 

Address and CS input 











high 


Don’t Care 

Vss-1 .5 

Vss 

Vss+0.3 

Vss-1.5 

Vss 

Vss+0.3 

V 

v„. 

Address and CS input 











low 


Don’t Care 

Vdd 

— 

Vss-4.4 

Vdd 

— 

Vss-4.4 

V 

V DH 

Data input high voltage 


Don’t Care 

Vss-1.5 

Vss 

Vss+0.3 

Not Applicable 

V 

Vdi, . 

' 

Data input low voltage 


Don’t Care 

Vdd 

— 

Vss-4.4 

Not Applicable 

V 


STATIC ELECTRICAL CHARACTERISTICS, Ta = 0°C to +70° C (no external loads except as noted) 


Symbol 

Parameter 

Conditions 

All Pins at Vss Unless Noted 

Min 

Typ 

Max 

Unit 

1 IN 

Input leakage current (except pins 1 , 2, 







4, 5, 6, 7, 8, and 24) atV ss -15V 

<f>1 — Vdd = Vss-20 

— 

— 

-2.0 

mA 

l<f>l 

<f>, leakage current at Vss-29V 

Vdd=V ss -29, ST=W= Vss-25 

— 

— 

-200 

aA 

lo 

Output leakage current at V S s-1 5V 

Chip deselected 

— 

— 

-10.0 

mA 

Iffi 

Erase leakage current at 







Vss-28V 

W=ST= Vss-25 

— 

— 

-200 

mA 

IdDi 

V DD supply current - ) ER2800 

Outputs open (See Figure 6) 

— 

8.5 

12 

mA 

read mode at Vss-1 9Vf ER2805 

— 

11 

13 

mA 

h)D2 

V OD supply current - | ER28Q0 

Write mode at Vss-28Vj ER2805 

Outputs open (See Figure 5) 

— 

18 

24 

25 

27 

mA 

mA 

IoH 

Data output high voltage - TTL load 

One Series 7400 TTL load with 
Rs = 1 Kfi , V cc =Vss 

Vss - 1-5 


— 

V 

lo.. 

Data output low voltage - TTL load 

(See TTL Notes) 

— 

— 

Vss~6.6 

V 

Vo„ 

Data Output high voltage - MOS 


Vss-1.5 

— 


V 

Vo,. 

Data Output low voltage — MOS 

C L =100pF 

— 

— 

V ss -7 

V 

Ts 

Unpowered nonvolatile data storage 

Typical write conditions 

10 

— 


Years 


CAPACITANCE AT V, N = Vss, ALL OTHER PINS GROUNDED (Vss), f=1 MHz 


Symbol 

Parameter 

Min 

Typ 

Max 

Unit 

C, 

Address and chip select input capacitance 

— 

5 

7 

mm 

Cw 

Write control input capacitance 

— 

10 

20 


CsT 

Strobe input capacitance 

— 

10 

15 


C<f»i 

<i>i Input Capacitance 

— 

40 

50 


Cf.f. 

Erase substrate capacitance 

— 

600 

700 


Co 

Data input/output capacitance 

— 

6 

10 

BH 
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ER2800 ■ ER2805 



ERASE CYCLE CHARACTERISTICS, Ta = 0°C to +70° C 


Symbol 

Parameter 

Min 

Typ 

Max 

Units 

■Sf 

Vee erase pulse width 

100 

— 

1000 

ms 


Vee rise time, V E e fall time 

0.01 

— 

1.0 

ms 

■R 

Write-erase overlap 

10 

— 

— 

M s 


Write Control 

V WH" 

<W) 



V WL 

Erase 

V EEH~ 

Substrate 


‘''EE* 

V EEL 

Address (Aq-^Aio) 

V .H- 

and/or 

V. , 

Chip Select (CS) 

IL - 

01 

i 

> 


V 

Data Input 

i 

X 

Q 

> 

(D^D^ 

V DL- 






ft ' / 7 " ' / / 
'DON'T CARE 
t l l l l JL, 


wummunnm 


i i r j l 
DON'T CARE 
Lilli l 




WRITE CYCLE CHARACTERISTICS, Ta=0°C to +70° C (ST=Vbi>) (SEE note 3) 



Symbol 

Parameter 

Min 

Typ 

Max 

Units 

N0w 

Number of 0, write pulses at 100 ms ±10%, 5 ms min. dead time between 
pulses) 

100 

200 

300 

Pulses 

tn>7 

Write control rise to pulsed 0, rise delay 

500 

— 

— 

ns 

t|)8 

Address change and chip select fall to pulsed 0, rise delay 

500 

— 

— 

ns 

t|}9 

Pulsed 0, fall to address and chip select change delay 

0.0 

— 

— 

MS 

tpio 

Data input change to pulsed 0, rise delay 

0.0 

— 

— 

MS 

toil 

Pulsed 0, fall to data input change delay 

0.0 

— 

— 

MS 

Nw 

Number of times word may be rewritten 



10 6 



Write Control 

<W) 

V WH 

V WL 

Erase 

Substrate 

V EEH 

(V EE» 

V EEL 

Address (Aq— -A- jo) 

V .H 

and/or 

Chip Select (CS) 

V .L 

raised <p^ 

V 0H 

(01 1 

V 

Data Input 

< 

0 

1 

(D 1 _>D 4 i 

V DL 



1 ! 1 
- i i 

'd? - ^ 

i 1 

1 ! 


'd8-»- 

i 

i 

[♦-‘ds-*- 

i 

1 

1 

1 

! 



mmm u 

* 

7 m 


m M 



— H h—ogl 

-H 

■♦"’ds 


►] — *09 1 


JJU 

IBM— 

MU 

-►1 ‘on \+- 

, Hi 

liiir ] 

- -►1 ‘dii N-l 

n 

e "0" 

\N 



NOTES: 1. Due to the dynamic nature of the circuit a <x>, NOT time in excess of 40 Msec. may result in a floated output condition. 
Consequently data must be resampled with a 40 Msec. time period following the fall of to ensure its validity. 

2. Several seconds may be required following a programming operation for the circuit to become operable in the read mode. If 
data is to be verified immediately following programming, a forward current of +1 mA ±10% may be forced into the erase 
substrate junction {Pin 4, VEej.for a period not to exceed 10 milliseconds, to quickly dissipate charge trapped at internal circuit 
nodes. 

3. Maximum power dissipation occurs during programming. When programming multichip systems where the application of 
programming voltages is required for several minutes, forced air cooling is recommended to reduce package temperature. 
Power is not reduced when chip is deselected. 

4. All typical values are at +25° C and nominal voltages. 
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ER2800 ■ ER2805 

READ CYCLE CHARACTERISTICS FOR NON-STROBED OPERATION, T x= 0° C to +70° C (ST = V ,>,> ) 



Parameter 

(See Figures 1 through 4) 


Access time (strobe=V DD ) 

Pulse width (rise and fall times <50ns) (See Note 1) 

Address and chip select change to rise delay 

0i Fall to address and chip select change delay 

0i Fall to data output valid delay (See Notes 1 and 2) 

0 1 Rise to floated output delay 

Number of read accesses/word between refresh 


ER2800 






ER2805 




Chip Select 

(OS) 

v, H , 
V .L -J 

Address 


o 

<* 

t 

o 

< 



1 L * — 

*1 

V 0H 


V 

Data Output 

d h -- 

ID, ->D 4 ) 

°L — 







READ CYCLE CHARACTERISTICS FOR STROBED OPERATION, T x = 0° C to +70° C 


ER2800 




Symbol 

Parameter 

(See Figures 1 through 4) 

1 01 

<p ! Pulse width (rise and fall times < 50ns) (See Note 1) 

^D1 

Address and chip select change to 0, rise delay 

w 

0i Fall to strobe rise delay 

tsT 

Strobe pulse width (rise and fall <50 ns) 

^D5 

Strobe rise to strobed data output valid delay 
(See Notes 1 and 2) 

^DF 

Strobe rise to strobed floated output on deselect delay 

n ra 

Number of read accesses/word between refresh 


ER2805 
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General Instrument 


ER2800 ■ ER2805 



ER2800 TYPICAL OPERATING CHARACTERISTICS, T A = +25° C and +70° C, R s = 2K Ohms, V ss = OV 





i<£i - TIME IN NANOSECONDS 


Fig. 1 TYPICAL 01 DELAY IN NANOSECONDS 
vs. POWER SUPPLY VOLTAGE (ER2800) 


Fig. 2 TYPICAL 01 WIDTH IN NANOSECONDS 
vs. POWER SUPPLY VOLTAGES (ER2800) 




Fig. 


3 TYPICAL DATA SETUP TIME IN NANOSECONDS 
vs. POWER SUPPLY VOLTAGES (ER2800) 


Fig. 4 TYPICAL ACCESS TIME IN MICROSECONDS 
vs. POWER SUPPLY IN VOLTAGES (ER2800) 



*DD2 " WR,TE CURRENT IN ma 



Fig. 5 TYPICAL WRITE CURRENT IN MILLIAMPS 
vs. POWER SUPPLY VOLTAGES (ER2800) 
(Deselected l D02 = % Graph I D j 2 ) 


Fig. 6 TYPICAL READ CURRENT IN MILLIAMPS 
vs. POWER SUPPLY VOLTAGE (ER2800) 
(Chip selected or deselected) 
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PIN FUNCTIONS 
Chip Select <CS) 

Must be in the high state to enable the data output terminals or 
write data into the device. 

Data Input/Output (D1— D4) 

D1 through D4 are bidirectional data terminals. Data are entered 
on these terminals during the write cycle and read out during the 
read cycle. When deselected, these terminals are in a floating 
condition. 

Write Control (W) 

The write control terminal must be in the low state in order to 
write data into the device. 

Strobe (ST) 

A strobe input is provided for delayed data clockout. In 
applications where this feature is not desired, the strobe terminal 
should be maintained at VDD throughout the entire read cyle. 
The ST input is high-level and not TTL-compatible. 

Phase One (01) 

During the write operation, multiple 100/us pulses must be applied 
to the 01 terminal to fully shift the memory transistor threshold 
voltge to its most negative state. This is required for voltage 
bootstrapping in the row-selection circuitry. The 01 input is high 
level and not TTL-compatible. 

NOTE: All control, address and data inputs are TTL-compatible 
with pull-up resistors. 


ER2800 


ER2805 


m 


ER2800/ER2805 OPERATION 



TTL INTERFACE 



MOS INTERFACE 



I 
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ER3400 ER3401 


4096 Bit High Speed Electrically Alterable Read Only Memories 


>■ 

oc 

o 

s 

ui 


FEATURES 

■ 1024 x 4 Organization, Fully Decoded 

■ Single Word or Block Electrically Erasable 

■ TTL Compatible with Resistor Pull-ups 

■ Three State Output 

■ ER3400: 650ns Access Time 

■ ER3401 : 950ns Access Time 

■ 1.8 us Cycle Time 

■ 10 ms Word or Block Erase Time 

■ 1 ms Write Time 

■ 22 Pin DIP 

■ P-Channel Metal Gate MNOS Technology 

■ 0°C to 70° C Operation 

■ +5, -12, -30V Power Supplies 

■ 10 5 Erase-Write Cycles per Word 

■ 2 x 10 11 Read Cycles per Word 

■ 10 Year Unpowered Nonvolatile Data Storage — 10 Years 

DESCRIPTION 

The ER3400 and ER3401 are word alterable ROMs intended for 
use as read-mostly memories. Each operates with one clock, 
CHIP ENABLE (CE), which also serves for chip selection. All 
other pins of each device can be paralleled with other EAROMs. 
Any one of four possible operating modes can be selected by 
setting the proper binary code on the C0-C1 control lines and 
pulsing the device with CE. The four modes are Read, Write, 
I Word Erase and Block Erase. The ER3400/3401 will sense the 
control lines and change modes only when pulsed by CE. When 
1 in the Read mode, data is read during each CE pulse. Writing or 
erasing of a word continues for as long as the device is in the 
I Write or Erase mode. Each write or erase word cycle must be 
ended by a dummy read operation. 

A WRITE ENABLE (WE) input pulse indicates to the 
ER3400/3401 that the data on the D0-D3 data input/output lines 
is valid input data. This data is then stored internally for use 
during the write operation. 


PIN FUNCTIONS 


PIN CONFIGURATION 

22 LEAD DUAL IN LINE 

Top View 

V gg (-30V) C *1 ^ 2 

V dd (-12V)C 2 2 

A6C 3 2 

A7 C 4 1 

A8 C 5 1 


V gi (GND) C 9 
D3 C 10 
D2 T 11 


22 

□ Vss( + 5V) 

21 

□ A5 

20 

□ A4 

19 

□ A3 

18 

D A2 

17 

□ A1 

16 

3 A0 

15 

3 CE 

14 

3 WE 

13 

3 DO 

12 

3 D1 




No particular order of power supply sequencing on or off is 
required for the ER3400. Circuits are provided to force the device 
into the read mode during power turn on. Erasing and writing are 
inhibited if V DD or V GG are not at proper operating levels. 

For the ER3401, V GG must be turned on after V cc is stable and 
removed before v cc is turned off. 


a 0 -a 9 

10-bit Word Address 

D0-D3 

Data input and output pins 

CE 

Chip Enable. Chip selected when CE is pulsed to logic “0”. 

O 

0 

O 

Mode Control Inputs 

CO Cl 

0 1 Block Erase Mode: erase operation performed on all words. 

1 1 Word Erase Mode: stored data is erased at addressed location. 

0 0 Read Mode: addressed data read after leading edge of CE pulse. 

1 0 Write Mode: input data written at addressed location. 

WE 

Write Enable. Input data read when WE is pulsed to logic “0". 

v ss 

Substrate supply. Normally at +5 volts. 

V GI 

Ground Input 

O 

O 

> 

Power Supply Input. Normally at -12 volts. 

V GG 

' 

Power Supply Input. Normally at -30 volts. 





ER3400 ■ ER3401 



ELECTRICAL CHARACTERISTICS 


Maximum Ratings* 


All inputs and outputs (with respect to V ss ) -40Vto+0.3V 

Storage temperature (with data retention) -40°Cto+70°C 

Storage temperature (without data retention) -65°Cto+150°C 

Soldering temperature of leads (10 seconds) .+300°C 


‘Exceeding these ratings could cause per- 
manent damage. Functional operation of this 
device at these conditions is not implied— 
operating ranges are specified below. 


Standard Conditions (unless otherwise noted) 

V ss = +5V ±5% 

V DD = -12V±5%. 

V GG = -30V ±5% 

V G , = GND 

Operating Temperature (T A ) = 0°C to =70°C 


Characteristic 

Symbol 

Min 

Typ“ 

Max 

Units 

Conditions 

DC CHARACTERISTICS 







Input Logic “1” 

V, H 

Vss-1-5 

— 

Vss+0.3 

Volts 


Input Logic “0” 

V,L 

-10 

— 

0.8 

Volts 


Output Logic “1” 

V OH 

Vss-1-5 

— 

— 

Volts 

I 0 h = ~2mA 

Output Logic “0” 

VOL 

— 

— 

0.4 

Volts 

•ol = 2mA 

Control Input Leakage 

•lc 

— 

— 

-2.0 


V| N = v ss -15 Volts 

Data Input Leakage 

*LD 

— 

— 

-10.0 

juA 

V, N = V ss -15 Volts 

Power Supply Current 

V DD Supply Current: Chip selected 

•dd 

- 


-25.0 

mA 

Vdd = V ss “17 Volts 

Chip de-selected 

•oD 

— 

— 

-7.0 

mA 

V D D = V ss -17 Volts 

V GG Supply Current 

•gg 

. — 

— 

-3.0 

mA 

Vqq = Vss -35 Volts 

V ss Supply Current: Chip selected 

•ss 

— 

— 

-29>0 

mA 

Vdd = V ss -17V, V GG = V ss -35V 

Chip de-selected 

*SS 

— 

— 

-11.5 

mA 

Vdd =' V ss -17V, V GG = V ss -35V 

AC CHARACTERISTICS 







Input capacitance - control inputs 

c, 

— 

6 

8 

Pf 


Input capacitance - data inputs 

Read Mode Characteristics 

Co 


8 

10 

Pf 


Address and control to CE 

*01 

0 

— 

— 

ns 


Address and control hold time 

* D2 

250 

— 

— 

ns 


CE to Data I/O Off 

* D3 

50 

— 

200 

ns 


CE high 

* D4 

900 

— 

— 

ns 


Access time: ER3400 

ER3401 

t A 
* A 

I 

— 

650 

950 

ns 

'ns 

f RL = 2K to V ss , CL = lOOpf 

CE pulse width: ER3400 

* CE 

650 

— 

100000 

ns 


ER3401 

* CE 

950 

— 

100000 

ns 


Read cycle time 

* CY 

1 650+t r +tf 

— 

- — 

— 


CE rise, fall time 

t r . t f 

0 

— 

100 

ns 


Write/Erase Mode Characteristics 

Address and control to CE 

*D1 1 

0 



ns 


Address and control hold time 

*012 

250 

_ 



ns 


CE fall to WE fall delay 

*013 

0 





ns 

I WE rise may overlap CE rise 

WE rise to CE rise delay 

-50 

_ 


ns 

Data stable to WE 

*D15 

0 

— 



ns 

( by a maximum of 50ns. 

WE rise to End of Data Stable 

*D16 

50 

— 

— 

ns 


CE pulse width: ER3400 

tCE 

650 

— 

100000 

ns 


ER3401 

tel 

950 

— 

100000 

ns 


WE pulse width 

*WE 

400 

— 

— 

ns 


Write time 

*W 

1 

— 

2 

ms 


Erase time 

*E 

10 

— 

20 

ms 




“Typical values are at +25°C and nominal voltages. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Product Brief 

HM-6551 

256 X 4 CMOS RAM 


Features 


LOW STANDBY POWER . . . . : 55 JUW MAX 

LOW OPERATING POWER 22mW/MHZ MAX 

FAST ACCESS TIME 220nsec MAX 

DATA RETENTION VOLTAGE 2.0 volts MIN 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 2 TTL LOADS 

INTERNAL LATCHED CHIP SELECT 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTERS 

LATCHED OUTPUTS 

THREE STATE OUTPUTS 

MILITARY AND INDUSTRIAL TEMPERATURE RANGES 


Description 


The HM — 6551 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for addresses and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM — 6551 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. - 


Pinout 



A - ADDRESS INPUT 
E - CHIP ENABLE 
S - CHIP SELECT 


W- WRITE ENABLE 
D - DATA INPUT 
Q - DATA OUTPUT 


Logic 

Symbol 



E VCC W 

A 1 J 


Ao 


D! 

A, 


Ql 




d 2 

A 3 


Q 2 

A 4 


d 3 

A 5 


03 

A 6 


— d 4 

A 7 


04 


7TT 

GND 



Functional Diagram 


Ao O' 

Al O 
A2O 
A 3 (> 


A«C> 


DlO 


D 2 0 


D3O 


O4O 


IO 


w O 


S2O 


si O 



32 X 32 
MATRIX 


ALL LINES POSITIVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 

CHIGH ►OUTPUT ACTIVE 

DATA LATCHES: 

C HIGH ►Q-D 

O LATCHES ON FALLING EDGE OF C 


A A A A 


GATED 
COLUMN 
DECODER 
AND DATA 
INPUT/OUTPUT 


A A 


DATA 

OUTPUT 

LATCHES 


-OOl 




°‘ 


°' 


-OQ4 


LATCHED 

ADDRESS 

REGISTER 


SELECT LATCH: 

C LOW -► Q-D 

Q LATCHES ON RISING EDGE OF C 


ADDRESS LATCHES AND DECODERS 
LATCH AND GATE ON RISING EDGE OF C 


Copyright (5) Harris Corporation 1977 


Refer to Harris Sales Offices for additional specifications. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Preliminary 


HM-6504 

4096 x 1 CMOS RAM 


Features 


Pinout 


» luvv ruv»cn o i mixud i 


LOW POWER OPERATION 35mW/MHz MAX. 

EXTREMELY LOW SPEED POWER PRODUCT 

DATA RETENTION @ 2.0V MIN. 

TTL COMPATIBLE INPUT/OUTPUT 
THREE-STATE OUTPUT 
STANDARD JEDEC PINOUT 

FAST ACCESS TIME 300nsec MAX. 

MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 


Description 

The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data 
output can be forced to a high impedance for use in expanded memory 
arrays. 

The HM-6504 is a truly static RAM and may be maintained in any state 
for an indefinite period of time. 

Data retention supply voltage and supply current are guaranteed over 
temperature. 


TOP VIEW l5pA9 
HM-6504 Li: 


Logic Symbol 



HM-S504 
CMOS RAM 



A - Address Input 
E - Chip Enable 
W - Write Enable 
0 - Data Input 
Q - Data Output 
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18 LEAD CERDIP 


Packaging 


18 LEAD EPOXY D.I.P. 




1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ± .010 (t 0.25mm) unless otherwise shown. 


Ordering Information 


Example: 


HM 1 - 6504 - 9 


HARRIS MEMORY — 
PACKAGE 


r 


— 

— 

DEV 

o 

m 


VERSION/TEMP. RANGE 


TEMPERATURE RANGE 


PACKAGE 

MILITARY 

INDUSTRIAL 

COMMERCIAL 

-2 

-9 

- 5 

FLAT PACK 

9- 

YES 

NO 

NO 

CERDIP 

1 - 

YES 

YES 

YES 

EPOXY 

3- 

NO 

YES 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Preliminary 

HM-6514 

1024 x 4 CMOS RAM 


Features- 


low power standby « imw max. 

LOW POWER OPERATION 35mW/MHz MAX. 

DATA RETENTION @2.0 VOLTS MIN. 

TTL COMPATIBLE INPUT/OUTPUT 
COMMON DATA IN/OUT 
THREE-STATE OUTPUTS 
STANDARD JEDEC PINOUT 

FAST ACCESS TIME 300nsecMAX. 

MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 



Description 


Logic Symbol 


The HM-6514 is a 1024 x 4 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for the addresses allowing efficient inter- 
facing with microprocessor systems. The data outputs can be forced to 
a high impedance state for use in expanded memory systems. 

The HM-6514 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



A - Address Input 
Chip Enable 
W - Write Enable 
00 - Data In/Out 



Copyright (£) Harris Corporation 1977 
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Packaging 


INDEX 

NOTCH 


18 LEAD CERDIP 

jn Q. nn .. n no. d jzl 

18 10 

tr u u u u u u u □ 



18 LEAD EPOXY D.I.P. 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


Ordering Information 

Example: HIV! 1 — 6514 — 9 


HARR IS MEMORY- 

PACKAGE 


J 


DEVICE 


■VERSION/TEMP. RANGE 


TEMPERATURE RANGE 


PACKAGE 

MILITARY 

INDUSTRIAL 

commercial 

-2 

-9 

-5 

FLAT PACK 

9- 

YES 

NO 

NO 

CERDIP 

1- 

YES 

YES 

YES 

EPOXY 

3- 

NO 

YES 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Harris Semiconductor 


SEMICONDUCTOR 
PRODUCTS DIVISION 


Features 


Product Brief 

HM-6508 

1024 x 1 CMOS RAM 


Pinouts 


. 55/lW MAX 
22mW/MHz MAX 
. . 1 SOnsec MAX 

. . 2.0 volts MIN 


LOW STANDBY POWER = 

LOW OPERATING POWER . 

FAST ACCESS TIME 

DATA RETENTION VOLTAGE 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 2 TTL LOADS 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

INDUSTRIAL TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

16 PIN PACKAGE FOR HIGH DENSITY 


Description 

The HM— 6508 is a 1024 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HM— 6508 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 


13 |Aq 
12 HIA 8 
11 Z]A7 

io IZJAe 


A- ADDRESS INPUT D - DATA INPUT 
E_ — CHIP ENABLE Q - DATA OUTPUT 

W - WRITE ENABLE 


Logic Symbol 

E +V CC W 



Functional Diagram 


LATCHED 

ADDRESS 

>1 

-\ 

GATED 

ROW 

/ 

32X32 

REGISTER 

M- 

DECODER 

^32 

MATRIX 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Product Brief 

HM-6518 

1024 x 1 CMOS RAM 


Features 

• LOW STANDBY POWER 

• LOW OPERATING POWER 

• FAST ACCESS TIME 

• DATA RETENTION VOLTAGE 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• TWO CHIP SELECTS FOR EASY ARRAY EXPANSION 

• THREE-STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 


. . 55 /LtW MAX 

22mW/MHZ MAX 
. . 1 80nsec MAX 
. . 2.0 volts MIN 


Pinout 



A - ADDRESS INPUT W - WRITE ENABLE 
E- CHIP ENABLE D — DATA INPUT 

S- CHIP SELECT Q - DATA OUTPUT 


Description 

The HM — 6518 is a 1204 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM — 6518 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 


Logic 

Symbol 


E W 'Sf S2 



Functional Diagram 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Product Brief 

HM-6561 

256 x 4 CMOS RAM 


Features 


Pinout 


• LOW STANDBY POWER 55 /UW MAX 

• LOW OPERATING POWER 22mW/MHZ MAX 

• FAST ACCESS TIME 220nsec MAX 

• DATA RETENTION VOLTAGE 2.0 VOLTS MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• ON CHIP ADDRESS REGISTERS 

• COMMON DATA IN/OUT 

• THREE-STATE OUTPUTS 

• EASY MICROPROCESSOR INTERFACING 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 

The HM — 6561 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com- 
mon I/O bus compatibility. 

The HM — 6561 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM — 6561 is pin for pin replaceable with the HM — 6661, a 256 X 4 
CMOS PROM. This allows a single memory board design with any organi- 
zation of RAM — ROM. • 


A3LZ i* 

A 2 C 2 


laijvcc 

1 7i I Ad 


14ZJDQ4 
13 IIDDQ 3 

12 ZD 002 
11=300, 


A - ADDRESS INPUT W - WRITE ENABLE 
E- CHIP ENABLE DQ - DATA IN/OUT 

S - CHIP SELECT 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


Product Brief 

HM-6562 

256 x 4 CMOS RAM 


Features 


Pinout 


• LOW POWER STANDBY 55/tWMAX 

• LOW POWER OPERATION 22mW/MHz MAX 

• FAST ACCESS TIME 220nsec MAX 

• DATA RETENTION VOLTAGE 2.0 VOLTS MIN 

• TTL COMPATIBLE IN/OUT 


• HIGH OUTPUT DRIVE - 2TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• 16 PIN PACKAGE FOR HIGH DENSITY 

• THREE-STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 


TOP VIEW 



A - ADDRESS INPUT 
_E - CHIP ENABLE 
W- WRITE ENABLE 


Description 

The HM— 6562 is a 256 by 4 static CMOS RAM fabricated using self 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to acheive high performance and low power operation. 


DQ - DATA IN/OUT 


Logic Symbol 


On chip latches are provided for address and data outputs allowing for ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com- 
mon I/O bus compatibility. 

The HM— 6562 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM— 661 1, 256 x 4 CMOS PROM, is pin for pin replaceable with the 
HM— 6562. This allows a single memory board design with any organi- 
zation of RAM — ROM. 


E +V CC W 



Functional Diagram 


ALL LINES POSITIVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 

C HIGH— ►OUTPUT ACTIVE 


ADDRESS REGISTERS ANO DECODERS: 

LATCH ANO GATE ON RISING EDGE OF C 
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HM-6611 

1024-BIT 


FIELD PROGRAMMABLE CMOS PROM 


Features 


Pinout 



FUSED LINK FROM 
FIELD-PROGRAMMABLE 
ORGANIZED 256 x 4 

LOW POWER STANDBY 

LOW POWER ENABLED 

CMOS RAM PINOUT EXCEPT FOR PE 
TTL COMPATIBLE IN/OUT 
THREE STATE OUTPUTS 
FULLY STATIC OPERATION 

FAST ACCESS TIME 

HIGH NOISE IMMUNITY 
HIGH RELIABILITY 
MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
DUAL-IN-LINE PACKAGE 


0.1 mW 
. lOmW 


450nsec MAX 


Description 


TOP VIEW - D.i.P. 



Logic Symbol 

CS + Vcc PE 


The HM-6611 is part of a family of fusible link CMOS PROM's, featuring 


three-state outputs. This device is static, TTL compatible, and has a 
100 fJi A max. standby current over temp, at a Vcc of 5 volts. 10V and 
full Mil. temp, devices are available. Chip Select (CS) is used to place the 
device in the standby state and also forces the outputs into the high im- 
pedance state when it is high. Program Enable (PE) is used only during 
programming, and must be connected to Vcc in the system. Pinout 


occ « a nhiirtQ da mv 

4HU CW A -T VylVIWU I >MlVl o IU« HCAIUIHty 


in P.C. board layout and memory allocation by type. 




DOi 

D02 

do 3 

DO4 


1 





I HM-6611A Specifications 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

-0.3V to +1 2.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 

Storage Temperature Range 

-65°C to +1 50°C 

Operating Temperature Range 


Industrial 

-40°C to +85°C (-9) 

Military 

-55°C to +1 25°C (-2) 


Vrr - 4.0V to 1 1 .0V 

D.C. ELECTRICAL CHARACTERISTICS 5. Ta _ _ 40 oc to +85°C (-9), ~55oc to +125°C (-2) 


SYM 

PARAMETER 

MIN 

TYPl- 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 



V 


V|L 

Logical "0" Input Voltage 



20% V C C 

V 


Ml 

Input Leakage, All Pins Except PE 2. 

-1.0 

0.0 

1.0 

pA 

0V<V|N <Vcc 

Voh 

Logical "1" Output Voltage 

Vcc 



V 

•OUT = 0 

VOL 

Logical "0" Output Voltage 



GND 

V 

•out = o 

lo 

Output Leakage 

-10.0 

0.0 

10.0 

"A 

0V<V O <V C C; CS = Vcc 

'CCS 

•CCE 

Supply Current 

Standby 

Enabled 3. 


100 

10 

500 

30 

juA 

mA 

V | [S| = Vcc or 0; CS = Vcc 
vin = Vcc ° r 0; cs = o 

C|N 

Input Capacitance 4. (Except PE) 2. 


5.0 

8.0 

pF 

V|N = 0V; Ta = 250C; 
f = 1MHz; Vcc = 10V 

Co 

Output Capacitance 4. 


8.0 

10.0 

PF 

VOUT = 0V; T A = 250C; 
f = 1MHz; CS = Vcc = 10V 


NOTES: 


1 . Typical parameters at 10V, 25°C, 50% programmed. 

2. PE is used only during programming. Its characteristics are accounted for in the programming specifications. 

3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown IcC^CCS 

4. Capacitance guaranteed and sampled, but not 100% tested. 

5. The HM-661 1 A will also meet the HM-6611 specifications when operated at VCC = 5.0V ±10%. 


A.C. ELECTRICAL CHARACTERISTICS 


Cl = 50pF, Ta = 25°C 


SYMBOL 

parameter 

MAXIMUM 

UNITS 

Vcc 

tAA 

Address Access time 

350 

ns 

5 



275 

ns 

10 

tEN 

Output Enable Time 

75 

ns 

5 



50 

ns 

10 

tDIS 

Output Disable Time 

75 

ns 

5 



50 

ns 

10 

tAC 

Access Time from CS 

400 

ns 

5 



325 

ns 

10 
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ABSOLUTE MAXIMUM RATINGS 


HM-6611 Specifications 


Supply Voltage 

Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 
Industrial 
Military 


-0.3V to +8.0V 
GND -0.3V to Vcc +0.3V 
-65°C to +150°C 

-40°C to +85°C (-9) 
-550C to +1250C (-2) 


D.C. ELECTRICAL CHARACTERISTICS V C c - 5.0V ± 10 %; 

Ta = -40°C to 85°C (-9); -55oC to +1 25°C (-2) 



SYM 

PARAMETER 

MIN 

TYP 1- 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical ”1" Input Voltage 

Vcc - 2.0 



V 


V|L 

Logical "0" Input Voltage 



0.8 

V 


IlL 

Input Leakage, All Pins Except PE 2. 

-1.0 


1.0 

/LiA 

0V<V| N <Vcc 

VOH 

Logical "1” Output Voltage 

2.4 



V 

•OH = -1.0mA 

VOL 

Logical "0” Output Voltage 



0.4 

V 

lOL = 2mA 

io 

Output Leakage 

-1.0 

0.0 

1.0 

MA 

ov<vo<v C c; cs = v C c 

•CCS 

•CCE 

Supply Current 

Standby 

Enabled 3. 


20 

2 

100 

10 

juA 

mA 

V|N = Vcc or 0; CS = Vcc 

V|N = Vcc or 0; CS = 0 

C|N 

input Capacitance 4. (Except PE) 2. 


5.0 

8.0 

PF 

V|N = 0V; T A = 25°C; 
f = 1MHz; Vcc = VCC Max. 

co 

Output Capacitance 4. 


8.0 

10.0 

pF 

VOUT = 0V; T A = 25QC; 
f = 1MHz; 

CS = Vcc = V CC Max. 


NOTES: 1 . Typical parameters at 5 V, 25°C, 50% programmed. 

2. PE is used only during programming, its characteristics are accounted for in the programming specifications. 

3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown icC~*CCS. 


.C. ELECTRICAL CHARACTERISTICS Vcc = 5.0V ±10%; C L = 50pF; One TTL Load 


Ta = -40°C to +85°C (-9), -55QC to +1250C (-2) 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

tAA 

Address Access Time 

450 

ns 

tEN 

Output Enable Time 

150 

ns 

tDIS 

Output Disable Time 

150 

ns 

tAC 

Access Time from CS 

500 

ns 
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HM-6611D-S Specifications 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

-0.3V to +7.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0-3V 

Storage Temperature Range 

-65°C to +150°C 

Operating Temperature Range 

0°C to +75°C 


D.C. ELECTRICAL CHARACTERISTICS 


Vcc = 5.0V +5%; Ta = 0°C to +75<>C 


PARAMETER 


V|h Logical "1" Input Voltage 


V|j_ Logical "0" Input Voltage 


Input Leakage, All Pins Except PE 2. -10.0 


Vqh Logical "1” Output Voltage 


Vql Logical "0" Output Voltage 


Iq Output Leakage 


Supply Current 
Standby 
Enabled 3. 


C|N Input Capacitance 4. (Except PE) 2. 


Cq Output Capacitance 4. 


MIN TYPI- 


Vcc -2.0 




TEST CONDITIONS 


UNITS 


V 


V 


jiA 0V<V|N<V C C 


•OH = -1.0mA 


•OL = 2mA 


ha ov<vo<v C c; cs = v C c 


mA V|N = Vcc ° r 0-' CS = Vcc 
mA V|N = Vcc or 0; CS = 0 


pF V|N = 0V; Ta = 25©C; 

f = 1MHz; Vcc = VCC Max. 


pF VoUT = 0V; T A = 25°C; 
f = 1MHz; 

CS = Vcc = VCC Max - 




NOTES: 1 . Typical parameters at 5V, 25°C, 50% programmed. 

2. PE is used only during programming. Its characteristics are accounted for in the programming specifications. 

3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown IcC^CCS. 

4. Capacitance guaranteed and sampled, but not 100% tested. 


A.C. ELECTRICAL CHARACTERISTICS 


Vcc = 5.0V +5%, Cl = 50pF, One TTL Load 
T A = QOC to +75°C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

tAA 

Address Access Time 

650 

ns 

tEN 

Output Enable Time 

250 

ns 

tDIS 

Output Disable Time 

250 

ns 

tAC 

Access Time from CS 

800 

ns 
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Test Characteristics 


x 




i 


DO ) 

DATA VALID 


READ CYCLE (CS - LOW) 



ENABLE/DISABLE TIMING 


Programming 


BACKGROUND INFORMATION 



The HM-6611 is a 256 x 4 CMOS Programmable Read- 
Only Memory. It is programmed by the controlled appli- 
cation of programming pulses to selected memory cells. 
These pulses permanently alter the logic state of the mem- 
ory cell. The memory array is manufactured with each 
cell set to the high or "1" logic state. The user may select 
any memory cell and permanently change its logic state 
to a "0" or low by programming. 

Programming is accomplished by addressing the word to be 
programmed, applying the programming pulses, and ver- 
ifying the data programmed. The verification is performed 
at high voltage (Vcc) during the programming sequence, 
and at low voltage after all programming is completed. 

PROGRAMMING SYSTEM CHARACTERISTICS: 


1 Power source for the device to he nrogrammed /Vpc) 
variable from +3.0 to +11.0 volts, current capability 
of 500mA average and 1 amp dynamic currents. 

2. Programming pulse is a negative 27.0 volt (±3.0V) 
pulse of 4 millisecond duration (±25%), rise and fall 
times of 4 to 400 microseconds, capable of 400mA 
average and 1 amp dynamic currents. 


3. Data output load, devices (switchable) capable of 
sinking 10mA from the output pin without rising 
more than 0.6 volts above ground. Open collector, 
open drain or discrete devices with resistive pull- 
ups of 4.7K to 47K is the recommended implemen- 
tation. 


4. Data output sensing devices capable of sensing valid 
logic levels (Vqh > 70% Vcc, Vql — 20% Vcc)-* 


5. Address buffers able to maintain high state voltages 
of > 70% of Vcc at both high and low VcC-’and low 
state voltages < 20% Vcc at both high and low VcC- 

6. Timing and control logic suitable to sequence the 
required functions. 

‘Never allow any input to rise more than 0.3 volts 
above V'cc 

PROGRAMMING PROCEDURE: 

OVERALL: 

1. Address and program word. 

2. Verify data output at high Vcc (10V ±10%) 

a. If device fails to verify repeat program — verify 
sequence (reject device as defective after 8 pro- 
gramming attempts at any one word). 

b. If device passes verify repeat programming seq- 
uence twice more then return to step 1 to program 
the next word. 

c. If device passes verify at the last location to be 
programmed continue to step 3. 

3. Lower V'cc to 3.5V ±.5V and verify each location 
in the matrix. 

a. If any location fails to verify reject the device 
as defective. 

b. If all locations pass verify the part is properly 
programmed. 


unit 


(Eiir UACTCC 1 370 


PROGRAMMING SEQUENCE FLOW CHART 



PROGRAMMING STEPS: 

INITIALIZE: 

ycc = +io.ov±io% 

PE = Vqc 

CE = GND (not used during programming) 

1. Setup the address of the word to be programmed. 

2. Wait 500 nanoseconds or more. 


3. Initiate the negative PE pulse described in System 
Characteristics # 2. 

4. After the PE pulse has crossed zero (ground) going 
negative enable the data output load devices of each 
output pin that is to be programmed (to become 
a low or "0" logic state). 

5. Disable the data output loads 4 milliseconds (i25%) 
after it was enabled. 

6. The negative PE pulse should rise back to Vcc no 
earlier than the data output loads are disabled. 

7. Wait 500 nanoseconds or more. 

8. Compare the output data with the desired data. 

a. If any one bit fails to verify, program again starting 
at step 3. After 8 programming attempts at any 
one location reject the device as defective. It is 
acceptable to repulse all desired bits if any one 
bit does not program. 

b. If all four bits verify apply two more programming 
pulses (steps 3 thru 7, twice). Then return to 
step 1 to address and program the next word. 

After steps 1 thru 8 are completed for eaeh word to be 
programmed: 

9. Lower all inputs to ground. 

1 0. Lower Vcc to +3.5 volts ±.5 volts. 

11. Raise PE to VcC-* 

12. Setup the address of the word to be verified. (High 
or "1" or V|H inputs must > 2.35 and < 3.8 volts).* 

13. Wait 1 microsecond. 


14. Compare the output data with the desired data. 

a. If any one bit fails to verify reject the device 
as defective. 

b. If all four bits verify return to step 12 to verify 
the next word. 

After steps 12 thru 14 are completed for each word in the 
matrix the device has been properly programmed. 

*Never allow any input to rise more than 0.3 volts 
above VQC- 
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PROGRAMMING CYCLE 

Vcc = 10.0V ±10% 














16 LEAD FLAT PACK 


Packaging 


SEATING PLANE 


950 ♦ 020 (24 13 ♦ 511- 

005 * 001 (.13 * 025) 


j— OOS * 


r 


16 LEAD D.I.P. 


16 


9 

P 

1 


8 




800 * 008 (20.32 f .201 - 


t () 

.170 ' 1 
(4.32) 

jL 


- .054 TYP 
(1.37) 


-.018 *.002 
(.46 * 05) 


fpifft 

J L 


T 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions i.010 ( ±0.25mm) unless otherwise shown. 


320 MAX. 
(1.13) 


I L— 300 _] 

j (7.62) 


.010*002-— 

(.25 * 051 


Ordering Information 


Example: 


HM 1 -6611 A - 9 

HARRIS MEMORY * 

kHF — J 


PACKAGE 


l_ 


TEMPERATURE 
VERSION 


DEVICE 


TEMPERATURE RANGE 



MILITARY 

INDUSTRIAL 

COMMERCIAL 

PACKAGES 

A-2 

-2 

A-9 

-9 

D-5 

FLAT PACKAGE 

9- 

YES 

YES 

NO 

NO 

NO 

CERAMIC D.I.P. 

1- 

YES 

YES 

YES 

YES 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HM-76Xk 


GENERIC PROM FAMILY 


ORGANIZATIONS 



PART 

NUMBER 

•OUTPUT 

TOTAL 

BITS 

WORDS X 
BITS/WORD 

HM-7602 

OC 

256 

32 X 8 

HM-7603 

TS 



HM-7610 

OC 

1024 

256 X 4 

HM-7611 

TS 



HM-7620 

OC 

2048 

512 X 4 

HM-7621 

TS 



HM-7640 

OC 

4096 

512 X 8 

HM-7641 

TS 



HM-7642 

OC 

4096 

1024 X 4 

HM-7643 

TS 



HM-7644 

APU 





*OC - Open-Collector 
*TS - Three-State 
*APU - Active Pull-Up 


FEA TURES 


• Common D. C. Electrical Characteristics and Programming Procedure 

• Simple, High Speed Programming Procedure (1 Second per 1024 Bits, 
Typical) 

• Expandable - "Open-Collector" or "Three-State" Outputs and Chip 
Enable Inputs 

• Inputs and Outputs TTL Compatible 

► Low input Current -4GGjuA Logic "0", 4G/uA Logic "1" 

► Full Output Drive - 16mA Sink, 2mA Source 

• Fast Access Time - Guaranteed for Worst Case Sequencing, Over 
Commercial and Military Temperature and Voltage Ranges 

• Pin Compatible with Industry Standard PROM's and ROM's 


DESCRIPTION 

The HM-76XX Generic PROM's comprise a completely compatible family hav- 
ing common D.C. electrical characteristics and identical programming require- 
ments. They are fully decoded, high speed, field programmable ROM's and are 
available in all commonly used organizations, with both open-collector and 
three-state outputs. All bits are manufactured storing a logical "1" (outputs 
high), and can be selectively programmed for a logical "0" (outputs low.) 

The nichrome fuse technology is the same as is used in the JAN approved MIL 
38510/201 PROM and in all other Harris PROM's. 

The field programmable PROM can be custom programmed to any pattern using 
a simple programming procedure. Schottky Bipolar circuitry provides fast ac- 
cess time, and features temperature and voltage compensation to minimize 
access time variations. 

All pinouts are compatible to industry standard PROM's and ROM’s. 

In addition to the conventional storage array, extra test rows and columns are 
included to assure high programmability, and guarantee parametric and A.C. 
performance. Fuses in these test rows and columns are blown prior to ship- 
ment. 


PACKAGES 


HM-7602/7603, HM-76 10/761 1 
HM-7620/7621 


8 7 6 5 4 3 2 1 


(T notch 16 LEAD D.I.P.* 


9 10 11 12 13 14 15 161 


,150 .175 f— 

.020 ~ $ j 

m 018^.003 125 * 020 


HM-7640/7641 

nnnnnnnnnnnn 
1121110 9 8 7 8 5 4 3 2 1 


1 13 14 15 161718820 2122232* I 

‘ UUUUULJUUUUUU 

'251- 1.260 ± 020 - 

.020 I 


24 LEAD D.I.P.* 


.220 MAX. 

) - — 530 — j 


.loir! I — IL.oi8±.oo3 _/ \\ 

HM-764 2/7643 
,n n n n n a.n n n. 

9 8 7 6 5 4 3 2 I 18 LEAD D.l .P.* 

1'^'INDEX, 

10 II 12 13 1« 15 16 17 ial NOTCH 


—.2901.325— 
|— .240/.295-j 



TJ 

.018 .060 


tOOTYP. 0° - 15° 010 

*.002 


HM-7644 

? ? ? 1 9 9 9 ~9l 16 LEAD D.I.P.* 

INDEX 

9 10 II 12 13 14 15 16 1 N0TCH 




Jil 

TYP. 0° * 15° .010 1. 002 


1. Alt. DIMENSIONS IN INCHES. 

2. All DIMENSIONS i.010 UNLESS 
OTHERWISE SHOWN. 

♦Also Available 
in Flatpacks 
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'EC! FI CATIONS 


1 

ABSOLUTE MAXIMUM RATINGS 



Output or Supply Voltage (Operating) 

7.0 V 

Stresses above those listed under the "Absolute Maximum 

Supply Current 

650mA 

Ratings" may cause permanent damage to the device. This 

Address/Enable Input Voltage 

5.5V 

is a stress only rating and functional operation of the device 

Address/Enable Input Current 

-20mA 

at these or at any other condition above those indicated 

Output Sink Current 

100mA 

in the operational sections of this specification is' not im- 

Storage Temperature 

+ 150°C 

plied. (While programming, follow the programming speci- 

Operating Temperature (Ambient) 

+ 1 25°C 

fications.) 

Maximum Junction Temperature 

+ 1 75°C 



f 

j ELECTRICAL CHARACTERSITICS (OPERATING) 

' HM-76XX-5 (Vcc= 5.0V 1 5%, T A = 0°C to 70°C) 

f HM-76XX-2, HM-76XX-8 (Vqc = 5.0V ± 10%, T A = -55°C to 125°C) 




OPEr 

J-COLLECTOR 

OUTPUT 

THREE-STATE 

OUTPUT 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

TEST CONDITIONS 

Address/Enable "1" 

Input Current "0" 

'ra.'re 

l FA. , FE< 1 > 


-0.1 

*40 

*-0.4 


-0.1 

*40 

-0.4 

MA 

mA 

V|H = Vcc Max 

V| L = 0.45 V 

Input Threshold "1" 

Voltage ”0" 

V| H 

V|L 

2.0 


0.8 

2.0 


0.8 

V 

V 

V CC = V CC Min 

V CC = V CC Max 

Output Voltage "1" 

"0” 

v OH 

Vql 

N/A 

0.35 

*0.45 

*2.4 

3.4 

0.35 

*0.45 

V 

V 

'OH = -2.0mA, Vcc = V CC M' n 
IqL = + 16mA, Vqc - Vqq Min 

Output Disabled "1" 

Current (2) "0" 

>OHE 

'OLE 



*100 

N/A 



*100 

*-100 

jUA 

jUA 

v OH. V CC = V CC Max 

Vql = + 0.3V, Vcc = V CC Max 

Output Leakage 12) "1" 

'oh 



*100 



N/A 

/JA 

v OH> V CC = V CC Max 

Input Clamp Voltage 

V CL 



*-1.5 



*-1.5 

V 

lj n = - 10mA 

Output Short Circuit 

Current 

'os 

N/A 


N/A 

15 


70 

mA 

V CC = V CC Max - v OUT = o ov 
One Output Only for a Max of 

1 Second. 

Power Supply Current 

HM-7602/7603 

HM-7610/761 1 

HM-7620/7621 

'cc 


90 

*130 


90 

*130 

mA 


■ HM-7640/7641 

'cc 


125 

*170 


125 

*170 

mA 

V CC = V CC Max 

All Inputs Grounded 

HM-7642/7643 

HM-7644 

'cc 


100 

*140 


100 

*140 

mA 



NOTES: (1) l FE Max = -1.6mA, CS 3 and CS 4 inputs, HM-7640/7641 only. 
(2) N/A for HM-7644, active pull-up output. 

Typical Measurements are at T^ = 25°C, Vqq = + 5V 
*100% Tested for Dash 8 
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SPECIFICATIONS (continued) 


ELECTRICAL CHARACTERSITICS (OPERATING) 

| 


HM-76XX-5 

HM-76XX-2 

HM-76XX-8 

i 

v cc 

5 V 1 5% 

5V 1 10% 


t a 

0°C to 70°C 

-55°C to 125°C 




HM-7642/7643 

HM-7644 


SYMBOL 

TYP. 

MAX.* 

TYP. 

t AA 

30 

40 

30 

t EA 

20 

30 

20 

t AA 

40 

60 

40 

t ea 

15 

25 

15 

Taa 

45 

70 

45 

t ea 

15 

25 

15 

Taa 

45 

70 

45 

t ea 

30 

40 

30 

t aa 

45 

70 

45 

t ea 

15 

25 

15 


T/^ - Address to Output Access Time 

Tea - Chip Enable Access Time (N/A HM-7644) 

*A. C. Maximum Limits Guarantee Worst Case N^ 

Sequencing 


Capacitance (i): ta = 25 °c 

PARAMETER j SYMBOL j TYP. I UNITS j TEST CONDITIONS 


Add. Input Cap. C||\JA>C|NCS ® PF Vqq = 5V, V|f\j = 2.0V, f = 1MHz 

Output Cap. CquT ^ pF Vqq = 5V, Vqut = 2.0V, f = 1MHz 

NOTE: (1 ) These parameters are only periodically sampled and are not 100% tested. 


PARAMETER 

SYMBOL 

TYP. 

UNITS 

Add. Input Cap. 

Cina.Cincs 

8 

PF 

Output Cap. 

c OUT 

8 

PF 


SWITCHING TIME DEFINITIONS 


AO OR ESS 1.5V 

’A A — -! 

■■ - 1 

OUTPUT 15V 



A.C. TEST LOAD 


■J-\ 5V 
tf,,t F < 5NS 


* Includes jig & probe 
total capacitance 


©!C MASTER 197S 































































PROGRAMMING 


The Generic PROM's are manufactured with all bits/outputs Logical "1" (Output High). Any desired bit/output 
can be programmed to a Logical ”0" (Output Low) by following the simple procedure shown below. One may 
build his own programmer to satisfy the specifications described in Table 1, or buy any of the commercially 
available programmers which meet these specifications. These PROM's can be programmed automatically or by 
the manual procedure shown below. 


PROGRAMMING SPECIFICATIONS 


TABLE 1 


PARAMETER 

SYMBOL 

MIN. 

RECOMMENDED 
OR 1 

TYP. VALUE 

; MAX. 

UNITS 

Address Input 

V| H 

2.4 

5.0 

5.0 

V 

Voltage (1 ) 

V|L 

0.0 

0.4 

0.8 

V 

Programming/ Verify 

V PH 

11.75 

12.0 

12,25 

V 

Voltage to Vqq (2) 

VpL 

4.5 

4.5 

5.5 

V 

Programming 

Voltage Current 

•ccp 

600 

600 

650 

mA 

Limit 






Programming (Vqq) 






Voltage Rise and 

V 

1 

1 

10 

/Lis 

Fall Time 

tf 

1 

1 

10 

/Us 

Programming Delay 

*d 

10 

10 

100 

/Us 

Programming 






Pulse Width 

t P 

100 


1000 

/Lis 

Programming 






Duty Cycle 

D. C. 


50 

90 

% 

Output Voltage 




1 


Enable 

v OPE 

10.0 

10.5 

11.0 

V 

Disable (3) 

v OPD 

4.5 

5.0 

5.5 

V 

Output Voltage 






Enable Current 

>OPE 

2 

4 

10 

mA 

Case Temp. 

T C 


25 

75 

°C 


1 . Address and chip select should not be left open for V|h. 

2. Verification at Vqq = 4.5 Volts, T a = 25°C is recommended 
to guardband performance over full temperature and voltage 
range. 

3. Disable condition will be met with output open circuit. 
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PROGRAMMING PROCEDURE 


1. 

Address the PROM with the binary address of 
the selected word to be programmed. Address 
inputs are TTL compatible. An open circuit 
should not be used to address the PROM. 


I 

while the Vqc input is raised to Vpn by apply- 
ing output enable pulses to each output which is 
to be programmed. The output enable pulses 
must be separated by a minimum interval of tj. 

2. 

Disable the chip by applying input highs (Vjh) 
to the CS input(s). CS inputs (HM-7640/41 only) 

iTiuSt remain at v j |— j iui pi uyi cii 1 1 di iu Verii y . ink 

7. 

Lower Vcc to 4.5 Volts following a delay of tj 
from the last programming enable pulse applied 

tO dfi Output. 


chip select is TTL compatible. An open circuit 
should not be used to disable the chip. (This 

8. 

Enable the PROM for verification by applying a 
logic "0” (V|[_) to the CS input(s). 


step N/A to HM-7644). 

9. 

If any bit does not verify as programmed, repeat 

3. 

Disable the programming circuitry by applying 
an Output Voltage Disable of less than VoPD to 
the output of the PROM. The output may be 
left open to achieve the disable. 


Steps 2 through 8 until the bit has received a 
total of ImSec of programming time. Bits 
which do not program within ImSec may be 
considered programming rejects. Multiple 

4. 

Raise Vcc to Vp|-| with rise time equal to t r . 


pulses of durations shorter than ImSec may be 

5. 

After a delay equal to or greater than td, apply a 


used to enhance programming speed. 


pulse with amplitude of VoPE and duration of 
tp to the output selected for programming. Note 

10. 

Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 


that the PROM is supplied with fuses intact gen- 
erating an output high. Programming a fuse will 
cause the output to go low in the verify mode. 

11. 

Programming rejects returned to the factory 
must be accompanied by data giving address and 
desired and actual output data of a location in 

6. 

Other bits in the same word may be programmed 


which a programming failure has occured. 


TYPICAL PROGRAMMING CIRCUIT 


The circuit and timing diagrams shown in Figures 1 and 2 will establish the proper programming conditions 
for the output enable pulses. This allows the use of standard TTL parts for all logic inputs to the PROM. 
Note the gate which senses the output must be input protected to withstand inputs up to 12.5 Volts during 
programming. 


FIGURE 1 


FIGURE 2 




HIGH 

VOLTAGE, 'CURRENT 
TTL GATE 
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HM-7610/1 1 
256x4 


A 3 A 4 A s A g A ? 
(4) (3) (21 (1) (15) 




cc 

5|Z 


7 

4 ("ST 


S2 

€ 


SI 

pH 

Hill 


1 

2 




3 

Dpr 

LID 0 

4 


ADDRESS 

=1 

1 OF 8 

t= 

1 OF 8 


1 OF 8 


=] 

OECOOER 

F= 

OECOOER 


OECOOER 


HM-7620/21 

512x4 


a 3 a 4 a 5 a 6 a 7 a 8 
(41 131 121 (1) (15) (14) 
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3 
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Preliminary 


HM-7610A/11A 

i 

256 x 4 PROM 


HM-7610A - Open Collector Outputs 
HM-7611A - "Three State" Outputs 


Features 


Pinouts 


w ‘♦uns iviM/vuviuivi MUUnc&D ALUtbb I IMt 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CAST N 2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRYS HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's 

Description 

The HM-7610A/11A are fully decoded high speed Schottky TTL 1024- 
Bit Field Programmable ROMs in a 256 word by 4 bit/word format with 
open collector (HM-7610A) or "three state" (HM-7611A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The HM-7610A/1 1A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art ultra high speed logic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 


TOP VIEW - D.I.P. 


Functional Diagram 


A4 As Afi a 7 
(3) (2) (1) (15) 


AUUkESS 

BUFFERS 


V C C - (16) 
GND - (8) 



16x64 

MEMORY 

ARRAY 




1 OF 16 II 1 OF 16 _ 1 OF 16 

COLUMN □ COLUMN COLUMN 
DECODERfl DECODER “ DECODER 


A 6 LI 

, ^ 

“ / 16 

IH V CC 

A5 LI 

2 

15 

d!A7 

A4 cz 

3 

14 

d)CE 2 

A3 d 

4 

13 

dl CE 1 

Ao d 

5 

12 

do. 

A! d 

6 

11 

d)0 2 

A2 d 

7 

10 

Z]°3 

GND d 

8 

9 

d! 04 


TOP VIEW - FLATPACK 


Oil 

on 

KV 


PIN NAMES 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 




Aq - A 7 ADDRESS INPUTS 

CE-|-CE 2 CHIP ENABLE INPUTS 
Oi - 0 4 DATA OUTPUTS 


T 

(9) 

f 

(10) 

T 

ini 

\ 

(12) 

O4 

03 

02 

Ol 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


16 LEAD CERDIP 
HM1 - 7610A/11A 



-7707 S!5(19.S6iS15|- 



h 

.100 TYP. 
(2.54) 


16 LEAD EPOXY D.I.P. 
HM3 - 7610A/11A 



.310 (7.871 

|— .270(6.861 j 


.750 -.020 0 9.05 -.51) — 




♦ 7 

mo 



16 LEAD FLATPACK 
HM9 - 7610A/11A 


Ordering Information 


HM 1 - 76XX - 5 


PIN ONE 

II— .015 ± 005 (.38 ±0.131 



.375 7.020 o 
(9.52 7.51) a 


| I f. 018 7.001 

.375 7.020 . . .285 7.015 (0.36 7.025) 

(9.52 7.051) (7.23 7.38) ] .085 MA)C 

1 (2.16) -*■ ■*- 
Qnn + nin ii + kii mJ 


.950 7.020 (24.13 7.51) 

7.001 (.13 7.025) 


HARRIS . 
MEMORY 


J DEVICE 
NUMBER 

PACKAGE 

1 — Cerdip 
3 — Epoxy 
9 — Flat Pack 


■TEMPERATURE 

2 -55°C to 1 25°C 

5 0°C to 75°C 

8 Dash 8 Program 

MIL-STD-883 
Class B 


PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLATPACK 


-2 

YES 

NO 

YES 

-5 

YES 

YES 

NO 

-8 

YES 

NO 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Preliminary 


HM-7620A/21A 

512 x 4 PROM 


HM-7620A - Open Collector Outputs 
HM-7621A - 'Three State" Outputs 


Features 

• 45ns MAXIMUM ADDRESS ACCESS Time 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY. 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N 2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's. 

Description 

The HM-7620A/21A are fully decoded high speed Schottky TTL 2048- 
Bit Field Programmable ROM's in a 512 word by 4 bit/word format with 
open collector (HM-7620A) or "three state" (HM-7621A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The HM-7620A/21A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art ultra high speed logic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 


Pinouts 


TOP VIEW- D.I.P. 


□ Vcc 



TOP VIEW - FLATPACK 


a 6 X5 

1 

16 

XI V CC 

a 5 53 

2 

15 

S3 a 7 

A4 

3 

14 

XX A s 

A3 XX 

4 

13 

1X3 ce 

AoW 

5 

12 

Qloi 

Ai S3 

6 

11 

XX °2 

A 2\X 

7 

10 

XX o 3 

GND IX 

8 

9 

W04 


PIN NAMES 

Ao-As ADDRESS INPUTS 
CE CHIP ENABLE INPUT 
Oi - 0 4 DATA OUTPUTS 


Functional Diagram 


A4 A; Ae A7 A 8 
( 3 ) ( 2 ) ( 1 ) ( 15 ) ( 14 ) 


Vcc * (16) 

GND - (8) 



( 10 ) 

0 3 


( 11 ) 

03 


(121 

°1 


Logic Symbol 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


16 LEAD CERDIP 
HM1-7620A/21A 


16 LEAD EPOXY D.I.P. 
HM3-7620A/21 A 



■;70l : g]°(i9.56ig;|S) ■ ■ - 

omwiHiwJi 


Hh-I I— H h~ 

.0181.003 .060 .100TYP. 

(.461.081 (1.52) (2.54) 


■ .310(7.87) ■ 

|— .270 (6.86) —► | 




.750 ±.020 (19.05 ±51)- 


T| 

.030 (.76) i' II I 

vlv 4 - 

018 ± 003 .100 TYP. .060 .010 + 002 

(.46 ±.08) (2.54) (1.52) (.25 ±.05) 


16 LEAD FLATPACK 
HM9-7620A/21 A 


Ordering Information 


HM 1 - 76XX - 5 


PIN ONE 

-.0151.005 (.38 ±0.13) 


.375 1.020 o 
(9.52 1.51)1 o 


.9501.020 ( 24.13 + 50- 

1.001 (.131.025) 


(.0181.001 

.285 1.015___ (0.36 +.0251 

(7 23 1 38)"’ .085 MAX. 

(2.16) “*■ 


HARRIS . 
MEMORY 


J DEVICE 
NUMBER 

PACKAGE 

1 — Cerdip 
3 — Epoxy 
9 — Flat Pack 


•TEMPERATURE 

2 -55°C to 125°C 

5 0°C to 75°C 

8 Dash 8 Program 

MIL-STD-883 
Class B 


PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLATPACK 


-2 

YES 

NO 

YES 

-5 

YES 

YES 

NO 

-8 

YES 

NO 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Harris Semiconductor 


fln Harris HM- 7640 A/ 41 A 

PRODUCTS DIVISION Preliminary 512 x 8 PROM 

HM-7640A - Open Collector Outputs 
HM-7641A - "Three State” Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS AND FOUR CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 


Pinout 

TOP VIEW - D.I.P. 


• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LOW INPUT LOADING 

Description 

The HM-7640A/41A are fully decoded high speed Schottky TTL 4096- 
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 



All bits are manufactured storing a logical ” 1 " (positive logic) andean be 
selectively programmed for a logical "0” in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7640A/41A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-764QA/41A where CE^j, 
and CEg low and CE3 and CE4 high enables the chip. 


Functional Diagram 


Vcc - (24) 
GND - (12) 



TOP VIEW - FLATPACK 


a 5 ^ 3 2 1 

A4 4 
A3SSS 5 
A 2 S5S 6 
A) 7 

Aq SS 8 

Oi sss 9 
O2SS d 10 11 12 

GNdSSSSSS 


PIN NAMES 



Ao - As 
Oi - Os 
CE! CE2-CE3, CE4, 


ADDRESS INPUTS 
DATA OUTPUTS 

CHIP ENABLE INPUTS 


Logic Symbol 
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Packaging 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 

24 LEAD CERDIP 24 LEAD EPOXY D.I.P. 

HM1-7640A/41A HM3-7640A/41A 



Ordering Information 

24 LEAD FLATPACK 
HM9-7640A/41 A 


HM 1 - 76XX - 5 



HARRIS . 
MEMORY 


DEVICE 

NUMBER 


PACKAGE 

1 — Cerdip 
3 — Epoxy 
9 — Flat Pack 


•TEMPERATURE 

2 -55°C to 125°C 

5 0°C to 75°C 

8 Dash 8 Program 

MIL-STD-883 
Class B 


PACKAGE AVAILABILITY 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HM-7640AR/41AR 


Preliminary 


512 X 8 PROM 


Features 


HM-7640AR - Open Collector Outputs 
HM-7641AR - “Three State” Outputs 

\ Pinouts 


• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS WITH THREE CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

• INPUT LOADING IS - 100/1A, MAXIMUM 

Description 

The HM-7640AR/41 AR are fully decoded high speed Schottky TTL 
4096-Bit Field Programmable ROMs in a 512 word by 8 bit/word format 
and is available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical ”0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7640AR/41 AR contain test rows and columns which are in 
addition to the storage array to assure high programmability and guarantee 
parametric and A.C. performance. The fuses in these test rows and col- 
umns are blown prior to shipment. 

There are three chip enable inputs on the HM-7640AR/41 AR> CEi, 
CE2 low and CE3 high enables the chip. 

HM-7640AR/41 AR are operated in the Transparent Read mode by 
holding the strobe input high throughout the read operation. This is the 
normal read mode where the three chip enable inputs will control the 
outputs. 


TOP VIEW - D.I.P. 


A 7C 

1 



24 

ZD 

v cc 

a 6 [Z 

2 

23 

ID 

Aa 

a 5 C 

3 

22 

d) 

NC 

a 4C= 

4 

21 

dl 

CEi 

a 3 d 

5 

20 

Z) 

ce 2 

a 2 d 

6 

19 

Z) 

ce 3 

Aid 

7 

18 

ZD 

STR 

A 0 (Z 

8 

17 

ZD 

o 8 

Old 

9 

16 

ID 

O 7 

o 2 d 

10 

15 

ZD 

o 6 

o 3 d 

11 

14 

ZD 

O5 

GNDd 

12 

13 

ZD 

O 4 


TOP VIEW - FLATPACK 



a 6 


a 5 rsqPT 

A 4 SX34 
A 3 3Sj 

a 2 

Ai35] 

a 0 

ojzsa 


02 

03 TT v? 
GND .WU 




21S3ZCEJ 
20SSCE 2 
19 3XCE3 
18 333 STR 

i?sso 8 

i|S3Zo 7 

_13 14^06 
Kvlx-WV O4 


PIN NAMES 



In Latched Read mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled, when the strobe 
input goes low the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought 
high to allow the outputs to respond to new address or chip enable con- 
ditions. 


Ao - As 
0_1 - 08 
CE 1# CE 2 , CE 3 
STR 


ADDRESS INPUTS 
DATA OUTPUTS 
CHIP ENABLE INPUTS 
LATCH INPUT 


Functional Diagram 


Logic Symbol 


Vce * 134) 
GNO • (12) 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-65°C to +150°C 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

-55°C to +1 25°C 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+1750C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the " Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM - 7640AR/41AR - 5 (V C C = 5.0V +5%, T A = 0°C to-+75°C) 

HM - 7640AR/41 AR - 21 (Vcc = 5.0V ±10%, T A = -55QC to +125°C) 
Typical measurements are at T A = 25°C Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/enable "1" 

_ 

0.0 

+25 

jU A 

V|H = VCC Max. 

Ml 

Input Current "0" 

- 

-50 

-100 

M A 

V|L = 0.45V 

V|H 

Input Threshold "1" 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

Vil 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max. 

VOH 

Output "1” 

2.4 

3.2 

- 

V 

IOH = -2.0mA, VCC = Vcc Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

IOL = +16mA, VCC = VCC Min. 

IOHE 

Output Disable "1" 

- 

0.0 

+40 

JUA 

VOH* v cc = Vcc max 

IOLE 

Current "0" 

- 

0.0 

-40 

V A 

Vql = +0.3V, Vcc =VcC Max 

VCL 

Input Clamp Voltage 

. - 

- 

CN 

1 

V 

l|N = -18mA 

IOS 

Output S.C. Current 

-20 


- 70 

mA 

VCC = VCC Max., VOUT = 0.0V 
One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

VCC = VCC Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7640AR/41 AR-5 
5V±5% 

0°C - +75°C 

HM-7640AR/41AR-5 

5V±10% 

-55°C — +125°C 


SYMBOL 

PARAMETER 

MIN 



TYP 

MAX* 

MIN 

TYP 

MAX* 

UNITS 

TEST CONDIT. 

Taa 

Address Access Time 


45 

60 

_ 

50 

80 

ns 

Latched or 

tea 

Chip Enable Access Time 

- 

20 

40 

- 

30 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

- 

0 

-10 

— 

ns 

Latched Only 

tcdh 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


tsw 

Strobe Pulse Width 

30 

15 

- 

30 

15 

- 

ns 


TSL 

Strobe Latch Time 

60 

35 

- 

80 

45 

- 

ns 


Tdl 

Strobe Delatch Time 

- 

— 

40 

— 

— 

50 

ns 


tcds 

Chip Enable Set-Up Time 

40 

- 

- 

40 

- 

- 

ns 



*A.C. Max. limits guarantee worst case N^ sequencing. 


CAPACITANCE: T A = 25°C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C INA- C INCE 

Input Capacitance 

12 

PF 

vcc = 5V, VlN = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

12 

PF 

VCC = 5V, VOUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE) 



CE 1( &CE2 

i 

i 

ADDRESSES y 

^1.5V 

J.UV \ 

n 


afiH 




1 

pi 

m 

■ 

OUTPUTS 

> 





! 

— - 

i Taa 

~1 

tea 

I 

1 

r — i 

1 

f 

Tea 



3.0 V 
0.0V 


T.S. 


NOTE: Strobe input must remain high throughout read cycle while in transparent mode. 


SWITCHING TIME DEFINITIONS (LATCHED MODE) 



1 3 nv 

AnnRFSS ^ 

nnv 

CEi 

T _ 

T | 

3.0V 



CHIP ENABLE 

1 o.ov 

STROBE 

T 

T i T | 

3.0V 

■* — sw — 


1.5V yL ^ 

_ 1.5V 1.5V / 

^ / 

\ 1.5V 

\ n nv 


« T "i 

r- T n . 

T.S 



OUTPUT 

1 ) 



t aa *■ 




A.C. TEST LOAD 


PROM 

OUTPUT 



Capacitance 


Programming 

The HM-7640AR/41 AR PROMs are manufactured with all bits/outputs logical "1” (output high). Any desired bit/output 
can be programmed to a logical "0” (output low) by following the simple procedure shown below. One may build his own 
programmer to satisfy the specifications described in the table, or use any of the commercially available programmers which 
can meet these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 


1208 


©IC MASTER 1978 


PROGRAMMING SPECIFICATIONS 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

V|H 

Address Input 

2.4 

5.0 

5.0 

V 

VIL 

Voltage (1 ) 

0.0 

0.4 

0.8 

V 

VPH (2) 

Programming/Verify 

12.0 

12.0 

12.5 

V 

VPL (3) 

Voltage to VCC 

4.5 

4.5 

5.5 

V 

lILP 

Programming Input 

Low at VPH 

- 

.250 

.500 

mA 

tr 

Programming (VCC) 

1.0 

1.0 

10.0 

Ms 

tf 

Voltage Rise and Fall Time 

1.0 

1.0 

10.0 

Ms 

td 

Programming Delay 

10 

10 

100 

Ms 


Programming Pulse Width (4) 

90 

100 

110 

Ms 

D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage Enable 

10.5 

10.5 

11.0 

V 

VOPD 

(5) Disable 

4.5 

5.0 

5.5 

V 

IOPE 

Output Voltage Enable Current 

- 

- 

10.0 

mA 

TC 

Case Temperature 

- 

25 

75 

°C 


During programming the chip must be disabled for proper operation. 


NOTES: 1. No inputs should be left open for V|n- 

2. VpH source must be capable of supplying one ampere. 

3. It is recommended that dual verification be made at Vpl min. and Vpl max. 

4. Note step 10 in programming procedure. 

5. Disable condition will be met with output open circuited. 

PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
word to be programmed. Address inputs are TTL com- 
patible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE-j and CE2 inputs high and the CE3 input 
low to disable the device. The deselecting of the de- 
vice during programming is an essential step in cor- 
rectly programming this and all other Harris PROM's. 

The chip enables are TTL compatible. An open circuit 
should not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 
chip in transparent read mode which is essential during 
programming. The strobe must remain high throughout 
the entire programming procedure. 


med. The output enable pulses must be separated by a 
minimum interval of t<j. 

8. Lower Vcc to 4-5 volts following a delay of td from 
the last programming enable pulse applied to an out- 
put. 

9. Enable the PROM for verification by applying a logic 
“O'' to CE-] and CE2 and a logic "1" to CE3. Repeat 
verification at Vcc = 5.5 volts. 

10. If any bit does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of ImSec. 
of programming time. Bits which do not program with- 
in ImSec. are programming rejects. No further attempt 
to program these parts should be made. 


4. Disable the programming circuitry by applying a volt- 
age disable of VoPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

5. Raise Vcc to Vph with rise time ec 1 ual to l r- 

6. After a delay equal to or greater than td, apply a pulse 
with amplitude of VqpE and duration of t p to the 
output selected for programming. Note that the 
PROM is supplied with fuses intact generating an out- 
put high. Programming a fuse will cause the output to 
go low in the verify mode. 

7. Other bits in the same word may be programmed while 
the Vcc input is raised to Vph by applying output en- 
enable pulses to each output which is to be program- 


11. Repeat steps 1 through 10 for all other bits to be pro- 
grammed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and actual 
output data of a location in which a programming fail- 
ure has occurred. 


The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard TTL 
parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 12.5 
volts during programming. 


TYPICAL PROGRAMMING CIRCUIT 
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O, 


08 


SENSE GATE 


FIGURE 1 


C E | & CE 2 


VlH 

VlL 


CE3& CE4 


V)H 

V|L 




NOTE: The strobe input must remain high throughout the programming procedure. 
This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit resulting in a low out- 
put in that bit. therefore a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 

24 LEAD CERDIP 24 LEAD EPOXY D.I.P. 

HM1 - 7640AR/41AR HM3 - 7640AR/41AR 



Ordering Information 

24 LEAD FLATPACK 
HM9 - 7640AR/41AR 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Preliminary 

HM-7647R 


512 x 8 PROM 


Features 


w ouns ivimaiiviuivi Huuncoa Autcu 1 imc 

• "THREE STATE" OUTPUTS WITH TWO CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N 2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE82S115 

• LATCHED OUTPUTS 

• INPUT LOADING IS - 100 [1A MAXIMUM 

Description 

The HM-7647R is a fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical ''0” in any bit position. The HM- 
7647R has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The pinout is identical to the 82S1 15 PROM. 

The HM-7647R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

Thoro aro -Hairi ch i rr onohlo innn+c nr\ fho WM — 7fi47R \n\M anri PFo 

’ W ^ - ~ * S * * I 

high enables the chip. 

HM-7647R is operated in the Transparent Read mode by holding the 
strobe input high throughout the read operation. This is the normal read 
mode where the two chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled, when the strobe 
input goes low the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought 
high to allow the outputs to respond to new address or chip enable condi- 


Pinout 


TOP VIEW -D.I.P. 


24 _J V cc 
23Z]A 2 
22 ZD A! 
21 ZD AO 

20 I CEi 
19 ZDce 2 
18 ZDstr 
17 ZD 08 


03 [Z 9 
04l 10 


16 ZDO 7 
15 ZD 06 
14 ZDO 5 
13 IN.C. 


TOP VIEW - FLATPACK 


A 5 ZZ 3321 24 23 ?->]XX Al 

A 6 XXZ 4 21 S 3 Ao 

a? 3 X 5 20 CSZCE 1 

AsSS 6 19 XX CE 2 

OiZSX 7 18 JXSSTR 


0 2 XX5 8 
03 \\\ 9 


17 KXZ °8 

16 PTV 07 


O 4 SXSIIO 1 II 2 1314 ISjXXOfi 
> si im“" i T - r f _ 

M.C. vWW^I |\j |\| 1\\\\U5 

ind awwvnH LXSSSX m r. 


PIN NAMES 


A0-A8 ADDRESS INPUTS 
_0i -08 DATA OUTPUTS 
CE-j - CE 2 CHIP ENABLE INPUTS 
STR LATCH INPUT 
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Functional Diagram 


Logic Symbol 


A4 J£LJ BUFFERS 

^ \ 


3 

. (5) I COLUMN 

/ (SI *| ADDRESS 
BUFFERS 




OUTPUT M OUTPUT M OUTPUT fl OUTPUT r| OUTPUT n OUTPUT ("1 OUTPUT n OUTPUT 
LATCH LI LATCH LJ LATCH U LATCH l_l LATCH LI LATCH U LATCH U LATCH 



Refer to Harris Sales Offices for additional specifications. 
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ABSOLUTE MAXIMUM RATINGS 


Specifications 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature -65°C to +150°C 

Operating Temperature (Ambient) -55°C to +125°C 
Maximum Junction Temperature +175°C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7647R-5 (V C c = 5.0V +5%, T A = 0°C to +75oc) 

HM-7647R-2 (V C C = 5.0V +10%, T A =-55°C to +1250 C) 
Typical measurements are at T A = 25°C, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/enable "1" 

_ 

0.0 

+25 

HA 

V|H = VCC Max. 

IIL 

Input Current ”0" 

- 

-50 

-100 

HA 

V|L = 0.45V 

V|H 

Input Threshold "1" 

2.0 

1.5 

. — 

V 

VCC = VCC Min. 

VIL 

Voltage ”0" 

- 

1.5 

0.85 

V 

VCC = VCC Max. 

VOH 

Output ”1" 

2.7 

3.3 

- 

V 

IOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage ”0" 

- 

0.35 

0.45 

V 

IOL = +16mA, VCC = VCC Min. 

IOHE 

Output Disable "1" 

- 

- 

+40 

HA 

VOH, VCC = VCC Max. 

IOLE 

Current "0" 

— 


-40 

H A 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

1 IN = -18mA 

IOS 

Output S.C. Current 

-20 


-70 

mA 

Vcc = Vcc Max., VOUT = 0.0V 
One Output Only for a Max. 
of 1 Second 

IGC 

Power Supply Current 

- 

135 

170 

mA 

VCC = VCC Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM - 7647R -2 

HM 

- 7647R - 5 





5V + 10% 

5V ± 5% 





-55°C to +125°C 

0°C to +70°C 



SYMBOL 

PARAMETER 

MIN 

TYP 

MAX* 

MIN 

TYP 

MAX* 

UNITS 

TEST CONDIT. 

taa 

Address Access Time 

— 

40 

60 

— 

50 

80 

ns 


Tea 

Chip Enable Access Time 

- 

30 

40 

- 

30 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

— 

0 

-10 

_ 

ns 

Latched 

TCDH 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

— 

ns 


TSW 

Strobe Pulse Width 

30 

15 

— 

30 

15 

— 

ns 


tsl 

Strobe Latch Time 

60 

35 

— 

80 

45 

— 

ns 


tdl 

Strobe Delatch Time 

- 

— 

40 

— 

_ 

50 

ns 


TCDS 

Chip Enable Set-Up Time 

40 

- 

- 

40 

- 

- 

ns 



*A.C. Max. limits guarantee worst case N^ sequencing. 


CAPACITANCE: T A = 25<>C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA« c l NCE 

Input Capacitance 

12 

PF 

Vcc = 5V, VlN = 2.0V, f = 1MHz 

CQUT 

Output Capacitance 

12 

PF 

VCC = 5V, VOUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE) 


ADDRESSES y 

^1.5V 

3.0V CE 1 ; V 

^ 1.5V 


^ 1.5 V 







OUTPUTS 

^ 1 RV 

vju iruio 


1 / 

[X 



— * 

t EA 


t AA 


t ea 



NOTE: Strobe input must remain high throughout read cycle while in transparent mode. 


3.0V 

0.0V 


SWITCHING TIME DEFINITIONS (LATCHED MODE) 



3.0V 

0.0V 

3.0V 

0.0V 

3.0V 

0.0V 



A.C. TEST LOAD 



Programming 

The HM-7647R PROM is manufactured with all bits/outputs logical "1” (output high). Any desired bit/output can be pro- 
grammed to a logical "O'* (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 
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PROGRAMMING SPECIFICATIONS 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

V|H 

Address Input 

2.4 

5.0 

5.0 

V 

VlL 

Voltage (1 ) 

0.0 

0.4 

0.8 

V 

VPH (2) 

Programming/Verify 

12.0 

12.0 

12.5 

V 

VPL (3) 

Voltage to VCC 

4.5 

4.5 

5.5 

V 

HLP 

Programming Input 

Low at Vph 

- 

-250 

-500 

11A 

tr 

Programming (VCC) 

1.0 

1.0 

10.0 

M s 

tf 

Voltage Rise and Fall Time 

1.0 

1.0 

10.0 

)Lt S 

td 

Programming Delay 

10 

10 

100 

/is 

tp 

Programming Pulse Width (4) 

90 

100 

110 

JUS 

D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage Enable 

10.5 

10.5 

11.0 

V 

VOPD 

(5) Disable 

4.5 

5.0 

5.5 

V 

IOPE 

Output Voltage Enable Current 

- 

- 

10.0 

mA 

TC 

Case Temperature 

- 

25 

75 

°C 


During programming the chip must be disabled for proper operation. 


NOTES: 1. No inputs should be left open for V|H- 

2. VpH source must be capable for supplying one ampere. 

3. It is recommended that dual verification be made at Vpl min. and Vpl max. 

4. Note step 10 in programming procedure. 

5. Disable condition will be met with output open circuited. 


PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
word to be programmed. Address inputs are TTL com- 
patible. An open circuit should not be used to address 
the PROM. 

2. Bring the CEi input high and the CE 2 input low to 
disable the device. The deselecting of the device during 
programming is an essential step in correctly pro- 
gramming this and all other Harris PROM's. The chip 
enables are TTL compatible. An open circuit should 
not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 
chip in transparent read mode which is essential during 
programming. The strobe must remain high throughout 
the entire programming procedure. 

4. Disable the programming circuitry by applying a volt- 
age disable of VoPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

5. Raise Vcc to Vph with rise time equal to t r . 

6. After a delay equal to or greater than td, apply a pulse 
with amplitude of VoPE anci duration of t p to the 
output selected for programming. Note that the 
PROM is supplied with fuses intact generating an out- 
put high. Programming a fuse will cause the output to 
go low in the verify mode. 

7. Other bits in the same word may be programmed while 
the Vqc input is raised to VpH by applying output en- 
enable pulses to each output which is to be program- 


med. The output enable pulses must be separated by a 
minimum interval of td- 

8. Lower Vcc to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an out- 
put. 

9. Enable the PROM for verification by applying a logic 
"0" to CEi and a logic "1" to CE 2 . Repeat verification 
at Vcc = 5.5 volts. 

10. If any bit does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of ImSec. 
of programming time. Bits which do not program with- 
in ImSec. are programming rejects. No further attempt 
to program these parts should be made. 

11. Repeat steps 1 through 10 for all other bits to be pro- 
grammed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and actual 
output data of a location in which a programming fail- 
ure has occurred. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard TTL 
parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 12.5 
volts during programming. 
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FIGURE 1 

CE1&CE2 I 


V|H 

V|L 



CE3&CE4 


VlH 

VlL 



The strobe input must remain high throughout the programming procedure. 

This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit resulting in a low out- 
put in that bit, therefore a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


24 LEAD CERDIP 
HM1 -7647R 



24 LEAD FLATPACK 
HM9 • 7647R 


24 LEAD EPOXY D.I.P. 
HM3 - 7647R 



l.4S£M (1541 (1.52) (.25 105) 

Ordering information 




PACKAGE AVAILABILITY 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 




SEMICONDUCTOR 
PRODUCTS DIVISION 


©1C MASTER 1978 


1217 


Harris 


















Harris Semiconductor 



SEMICONDUCTOR 
PRODUCTS DIVISION 


Preliminary 

HM-7649 

512 x 8 PROM 


Features 


Pinouts 


• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS AND A CHIP ENABLE INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N 2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 74S472 

• LOW INPUT LOADING 


TOP VIEW- D.I.P. 



Description 


TOP VIEW- FLATPACK 



The HM-7649 is a fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format and is 
available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical " 1 ” (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. The HM- 
7649 has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The pinout is identical to the 74S472 PROM. 

The HM-7649 contains test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 




A i WVv 2 

a 2 7W\ 3 
A 3 \ W 4 

01 6 

02 ATT 7 

03XS2 8 
O 4 AAX 9 




Vcc 


19 \\V a 5 
18 \AW A 6 
17 ,\\W a 7 
16 S 5 X As 
15 

14 SS 08 
13 07 

12 5XX°6 


4V 


GND SAWVCM IWWW Qs 
PIN NAMES 


There is a chip enable input on the HM-7649 where CE low enables the 
device. 


Ao - As ADDRESS INPUTS 

Oi - Os DATA OUTPUTS 

CE CHIP ENABLE INPUT 


Functional Diagram 


Logic Symbol 




Copyright © Harris Corporation 1977 


Refer to Harris Sales Offices for additional specifications. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


20 LEAD CERDIP 
HM 1-7649 


20 LEAD EPOXY D.I.P. 
HM3-7649 



.089 0IA,x. 002 DEEP 
-(2.26 OIA. x .05 DEEP) 






.050 BEE. 300 * 7 62) 

— (1.271 I CLof 

— ] — BEND 

f 065 (1,65) 5°(TYP.) 

J ^ .025 (.64) — |^^(,J5) 

=fT'T77\T 


t— — 9 EQ. SPACES 3 — —I 
i 1 .100 N0N-ACCUM = 900 I 
( 9 EQ. SPACES 0 2.54 NON-ACCUM = 22.86) 


Ordering Information 


HM 1 - 76XX - 5 


DEVICE 

NUMBER 


■TEMPERATURE 

2 -55°C to 1 25°C 

5 0°C to 750C 

8 Dash 8 Program 

MIL-STD-883 
Class B 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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„ . HM-7680/81 

Preliminary 

IK x 8 PROM 

HM-7680 - Open Collector Outputs 
HM-7681 - “Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE-STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7680/81 is a fully decoded high speed Schottky TTL 8192/Bit 
Field Programmable ROM in a IK word by 8 bit/word format with open 
collector (HM-7680) or "Three-State” (HM-7681) outputs. These 
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin 
flat pack. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any one bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7680/81 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-7680/81. CE-|, CE2 low, 
and CE'? CEd hinh enahles the chin 


Functional Diagram 


( ) = Pin Numbers 

(24) = VCC 



Pinouts 


TOP VIEW - D.I.P. 



TOP VIEW - FLATPACK 
A? 

Aesss^, 



PIN NAMES 

AO — A 9 Address Inputs 
_ 01—08 Data Outputs 

CEl , CE2, CE 3 , CE 4 Chip Enable Input 


Logic Symbol 



Copyright (cT) Harris Corporation 1977 


Refer to Harris Sales Offices for additional specifications. 
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HM-7 680/81 Specifications 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature -65°C to +150°C 

Operating Temperature (Ambient) -55°C to +1 25°C 
Maximum Junction Temperature +175°C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680/81-5 (V CC = 5.0V ±5%, T A = (PC to +75QC) 

HM-7680/81-2 (Vcc = 5.0V ±10%, T A = -55QC to +125QC) 
Typical measurements are at T A = 25°C, Vcc = + 5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

— 

Address/enable "1" 

— 

0.0 

+40 

/UA 

V|H = VCC Max. 

■9 

Input Current ”0" 

- 

-50.0 

-100 

MA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max, 

VOH 

Output "1" 


3.2 

- 

V 

lOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage "0” 

KB: 

0.35 

0.45 

V 

IOL = +16mA, VCC = VCC Min. 

IOHE 

Output Disable "1” 

- 

0.0 

+40 

(1A 

VOH, VCC = VCC Max. 

IOLE 

Current "O” 

- 

0.0 

-40 

M A 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

IOS 

Output S.C. Current 

-15 

. 


-100 

mA 

VCC = VCC Max., VOUT = 0.0V 
One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

VCC = VCC Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7680/81-5 

5V +5% 

0°C to + 75°C 

HM-7680/81-2 

5V ±10% 

-55°C to +125°C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX* 

MIN 

TYP 

MAX* 

UNITS 

TAA 

Address Access Time 

— 

45 

60 

- 

- 

80 

ns 

tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 



*A.C. Max. limits guarantee worst case sequencing. 



CAPACITANCE : T A = 25°C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

ClNA, ClNCE 

Add Input Capacitance 

12 

PF 

Vcc = 5V, VlN = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

12 

PF 

VCC = 5V, VQUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS 



3.0V 

0.0V 


T.S. 


PROM 

OUTPUT 



Programming 


The HM-7680/81 PROM is manufactured with all bits/outputs logical "1” (output high). Any desired bit/output can be pro- 
grammed to a logical "0” (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
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PROGRAMMING SPECIFICATIONS 



SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

V|H 

Address Input 

2.4 

5.0 

5.0 

V 

VlL 

Voltage (1 ) 

0.0 

0.4 

0.8 

V 

VPH (2) 

Programming/Verify 



12.5 

V 

Vpl (3) 

Voltage to VCC 


WmuM 

5.5 

V 

IlLP 

Programming Input 

Low at Vph 

- 

.250 

.500 

mA 

tr 

Programming (VCC> 

1.0 

1.0 

10.0 

jUs 

tf 

Voltage Rise and Fall Time 

1.0 

1.0 

10.0 

^s 

td 

Programming Delay 

10 

10 

100 

Ms 

tp 

Programming Pulse Width (4) 

90 

100 

110 

Ms 

D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage Enable 

10.5 

10.5 

11.0 

V 

VOPD 

(5) Disable 

4.5 

5.0 

5.5 

V 

IOPE 

Output Voltage Enable Current 

- 

- 

10.0 

mA 

TC 

Case Temperature 

- 

25 

75 

o 

o 


During programming the chip must be disabled for proper operation. 


NOTES: 


1 . No inputs should be left open for V|H- 

2. Vph source must be capable for supplying one ampere. 

3. It is recommended that dual verification be made at Vpl min. and Vpt max. 

4. Note step 9 in programming procedure. 

5. Disable condition will be met with output open circuited. 
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PROGRAMMING PROCEDURE 


1 . Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compat- 
ible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE-| and CE2 inputs high and the CE3 and 
CE4 inputs low to disable the device. The deselecting 
of the device during programming is an essential 
step in correctly programming this and all other Harris 
PROM's. . The chip enables are TTL compatible. An 
open circuit should not be used to disable the chip. 

3. Disable the programming circuitry by applying a volt- 
age disable of VoPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

4. Raise V^C to Vpn with rise time equal to tr. 

5. After a delay equal to or greater than td, apply a 
pulse with amplitude of VoPE and duration of t p 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 
while the Vcc input is raised to Vpn by applying 
output enable pulses to each output which is to be 
programmed. -The output enable pulses must be 
separated by a minimum interval of td- 


7. Lower Vcc to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 

8. Enable the PROM for verification by applying a logic 
"0" to CE-| and CE2 and a logic "1" to CE3 and CE4. 
Repeat verification at Vqc = 5.5 volts. 

9. If any bit does not verify as programmed, repeat steps 
2 through 8 until the bit has received a total of 1msec 
of programming time. Bits which do not program 
within 1msec are programming rejects. No further 
attempt to program these parts should be made. 

10. Repeat steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program- 
ming failure has occured. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard 
TTL parts for all logic inputs to the PROMT Note the gate 
which senses the output must withstand inputs up to 
12.5 volts during programming. 




FIGURE 1 
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CE i & CE 2 


V|H 

V|l 


CE3& CE4 


V|H 

V|L 



FIGURE 2 



This timing diagram shows device terminal conditions. Each positive going data 
pulse at the terminal blows the corresponding bit, resulting in a low output 
for that bit. Therefore, a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


24 LEAD CERDIP 
HM 1-7680/81 


24 LEAD EPOXY D.LP. 
HM3-7680/81 




.100_J L I 

(2-54) I | . .018 ±.003 I 

(.46 ± .08) 


.530 ^ 

(13.46) 




±.003_vv 
* .08) 


- 1.250 + 020 (31.75 ±.51) - 


HK -*i n- -Hr 

.018 ±.003 .100 TYP. .060 

1.46 ±.08) (2.54) (1.52) 



24 LEAD FLATPACK 
HM9-7680/81 


Ordering Information 




HM 1 - 76XX - 5 



(REF.) T T 
.038 (.966) — I — .085(2.159) 


HARRIS . 
MEMORY 


J DEVICE 
NUMBER 

PACKAGE 

1 — Cerdip 
3 — Epoxy 
9 — Flat Pack 


■TEMPERATURE 

2 -55°C to 125°C 

5 0°C to 75°C 

8 Dash 8 Program 

MIL-STD-883 
Class B 


PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLATPACK 


-2 

YES 

NO 

YES 

-5 

YES 

YES 

NO 

-8 

YES 

NO 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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ffl HARRIS „ . HM-7680R/81R 

I ■ I USt'&'V.ravrJSS Preliminary IK x 8 PROM 

HM-7680R - Open Collector Outputs 
HM-7681R - "Three State" Outputs 


Features 


Pinouts 


• 60ns MAXIMUM ADDRESS ACCESS TIME 


§ "THREE 


STATE" 


ENABLE INPUTS 


OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 


TOP VIEW - D.I.P. 



• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURES AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

Description 

The HM-7680R/81R is a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a IK word by 8 bit/word format with 
open collector (HM-7680R) or "Three State" (HM-7681R) outputs. 
These PROMs are available in a 24 pin D.I.P. (ceramic or epoxy) and a 
24 pin flatpack. 



TOP VIEW- FLATPACK 


All bits are manufactured storing a logical ”1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7680R/81R contains test rows and columns which are in addi- 
tion to the storage array to assure high programmability and guarantee 
parametric and A.C. performance. The fuses in these test rows and col- 
umns are blown prior to shipment. 

There are three chip enable inputs on the HM-7680R/81 R. CE-j, CE2 low 
and CE3 high enables the chip. 


a 7 sSSSS£3 
a 5 ^ 32 1 

A & \\\ 4 
A 3 ^3 S 

A2SSSS 6 

Ai^ 7 

A 0 SS 8 
OiSSS 9 
0 2 ^ 10 11 1; 

03S£sSJ 

GN0.\\\V33 



The HM-7680R/81R is operated in the Transparent Read mode by hold- 
ing the strobe input high throughout the read operation. This is the nor- 
mal read mode where the three chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled when the strobe 
input is low, the outputs will be latched in the high impedance state. If 
the device is in the latched mode the strobe input must be brought high 
to allow the outputs to respond to new address or chip enable conditions. 


Functional Diagram 


PIN NAMES 

AO - A9 
.01 - 08 
CEl, CE2, CE3 
STR 


Address Inputs 
Data Outputs 
Chip Enable Input 
Strobe 


Logic Symbol 




Copyright (§) Harris Corporation 1977 


Refer to Harris Sales Offices for additional specifications. 
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HM-7680R/81R Specifications 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65°C to +150°C 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55°C to +125°C 

Address/Enable Input Current -20mA Maximum Junction Temperature +175°C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the " Absolute Maximum Ratings” may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications .} 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680R/81 R-5 (Vcc = 5.0V +5%, Ta = 0°C to +75QC) 

HM-7680R/81 R-2 (Vcc = 5.0V +10%, T A = -55°C to+125oC) 
Typical measurements are at T A = 25°C, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 


Address/enable ”1” 

_ 

0.0 

+40 

HA 

V|H = VCC Max. 


Input Current "0" 

- 

-50.0 

-100 

HA 

V|L = 0.45 V 

V|H 

Input Threshold "1" 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max. 

VOH 

Output "1” 


3.2 

- 

V 

IOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage "0” 


0.35 

0.45 

V 

lOL = +16mA, VCC = VCC Min. 

IOHE 

Output Disable "1" 

- 

0.0 

+40 

HA 

VOH, VCC = VCC Max. 

IOLE 

Current "0” 

- 

0.0 

-40 

H A 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

IOS 

Output S.C. Current 

-15 


-100 

mA 

VCC = VCC Max., VOUT = 0.0V 
One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 



130 

170 

mA 

VCC = VCC Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7680R/81 R-5 

5V ±5% 

0°C to +75°C 

HM-7680R/81 R-2 

5V ±10% 

-55°C to +125°C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX* 

MIN 

TYP 

MAX* 

UNITS 

TEST CONDIT. 

Taa 

Address Access Time 

— 

45 

60 

_ 



80 

ns 

Latched or 

tea 

Chip Enable Access Time 

- 

20 

30 

- 

- 

40 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

- 

0 

-10 

— 

ns 

Latched Only 

tcdh 

Chip Enable Hold Time 

10 

0 

— 

10 

0 

— 

ns 


Tsw 

Strobe Pulse Width 

30 

10 

- 

30 

10 

_ 

ns 


tsl 

Strobe Latch Time 

60 

40 

- 

60 

40 

— 

ns 


tdl 

Strobe Delatch Time 

- 

- 

40 

- 

— 

40 

ns 


tcds 

Chip Enable Set-Up Time 

40 

— 

- 

40 

- 

- 

ns 



*A.C. Max. limits guarantee worst case sequencing. 


CAPACITANCE: T A = 25°C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

ClNA.ClNCE 

Add Input Capacitance 

12 

pF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

12 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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MEMORY 


SWITCHING TIME DEFINITIONS (Transparent Mode) 


CEi, CE 2 

7 ^1-5V ' CHIP ENABLES 1.5V^ ^ 

C E 3 ' S ~~“ — 

~ ^1.5V —-IS ( 

taa — — - T EA — — 

NOTE: Strobe input must remain high throughout read cycle while in transparent mode. 


SWITCHING TIME DEFINITIONS (Latched Mode) 


ADDRESSES yK 15V 


CE 1 f CE 2 

CHIP ENABLES 

ce 3 



A.C. TEST LOAD 


PROM 

OUTPUT 


r s 


— O TEST POINT 
; 30pF* 


( Includes Jig 
and Probe Total 
Capacitance 


Programming 


The HM-7680R/81R PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be 
programmed to a logical ”0” (output low) by following the simple procedure shown below. One may build his own pro- 
grammer to satisfy the specifications described in the table, or use any of the commercially available programmers which can 
meet these specifications. This PROM can be programmed automatically or by the manual procedure shown on the next page. 
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PROGRAMMING SPECIFICATIONS 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

V|H 

Address Input 

2.4 

5.0 

5.0 

V 

VIL 

Voltage (1) 

0.0 

0.4 

0.8 

V 

VPH (2) 

Programming/Verify 

■ 

12.0 

12.5 

V 

VPL (3) 

Voltage to Vcc 


4.5 

5.5 

V 

1 1 LP 

Programming Input 

Low at VPH 

- 

.250 

.500 

mA 

tr 

Programming (VCC) 

MSI- 

1.0 

10.0 

Us 

tf 

Voltage Rise and Fall Time 

Wmm- 

1.0 

10.0 

/is 

td 

Programming Delay 

10 

10 

100 

/is 

tp 

Programming Pulse Width (4) 

90 

100 

110 

/is 

D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage Enable 

10.5 

10.5 

11.0 

V 

VOPD 

(5) Disable 

4.5 

5.0 

5.5 

V 

IOPE 

Output Voltage Enable Current 

- 

- 

10.0 

mA 

TC 

Case Temperature 

- 

25 

75 

°C 


During programming the chip must be disabled for proper operation. 


NOTES: 1. No inputs should be left open for V|H. 

2. Vph source must be capable for supplying one ampere. 

3. It is recommended that dual verification be made at VpL min. and VpL max. 

4. Note step 10 in programming procedure. 

5. Disable condition will be met with output open circuited. 


PROGRAMMING PROCEDURE 

1 . Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compat- 
ible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE-| and CE 2 inputs high and the CE 3 

inputs low to disable the device. The deselecting of 

the device during programming is an essential step 
in correctly programming this and all other Harris 
PROM's. The chip enables are TTL compatible. An 
open circuit should not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 

chip in transparent read mode which is essential 

during programming. The strobe must remain high 
throughout the entire programming procedure. 

4. Disable the programming circuitry by applying a volt- 
age disable of VoPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

5. Raise Vcc to Vpn with rise time equal to t r . 

6 . After a delay equal to or greater than t<j, apply a 
pulse with amplitude of VoPE and duration of tp 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will cause the 
output to go low in the verify mode. 

7. Other bits in the same word may be programmed 
while the Vqc input is raised to Vpn by applying 
output enable pulses to each output which is to be 


programmed. The output enable pulses must be 
separated by a minimum interval of td- 


8 . Lower Vcc to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 


9. 


10 . 


11 . 

12 . 


Enable the PROM for verification by applying a logic 
''O'' to CE-| and CE 2 and a logic "1" to CE 3 . Repeat 
verification at Vcc = 5.5 volts. 

If any bit does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of 1msec 
of programming time. Bits which do not program 
within 1 msec are programming rejects. No further 
attempt to program these parts should be made. 

Repeat steps 1 through 10 for all other bits to be 
programmed in the PROM. 

Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program- 
ming failure has occured. 



TYPICAL PROGRAMMING CIRCUIT 


The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard 
TTL parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 
12.5 volts during programming. 
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FIGURE 1 

*The Strobe Input must remain high throughout the programming procedure. 


CE 1 &CE2 


Vih 

Vil 


CE3 


V|H 

VlL 




The Strobe Input must remain high throughout the programming procedure. 

This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit, resulting in a low out- 
put for that bit. Therefore, a low input at the DATA-X points of the Figure 
1 circuit results in a permanent low output of a bit. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


24 LEAD CERDIP 
HM1-7680R/81 R 


24 LEAD EPOXY D.I.P. 
HM3-7680R/81R 




.530 

(13.40) 


,00 I I II .0401 .020 _ 7 .0101.003 ,. 

(i.54)-*| r-.0181.003 I! " 0J15 " “7 Jo 

(. 401 . 08 ) 



1.2501.020 (31.751.51) - 


Hh A k- -I I* 

.0181.003 .100 TYP. .060 

(.461.08) (2.54) (1.52) 



Ordering Information 


HM 1 - 76XX - 5 


DEVICE 

NUMBER 


■TEMPERATURE 

2 -55°C to 125°C 

5 0°C to 75°C 

8 Dash 8 Program 

MIL-STD-883 
Class B 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Preliminary 


HM-7680P/81P 

IK x 8 PROM 


HM-7680P - Open Collector Outputs 
HM-7681P - Three State" Outputs 


Features 


Pinouts 


• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR POWER 
DOWN INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE N? SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 


TOP VlfcW - D.i.r- 



21 

20 ~~ 1 ‘ l ~'2 
19 3PD3 

18 Z]PD7 
17 13 0 8 

16 m°7 
15 Z3°6 
Z]°5 
13 =3°4 


The HM-7680P/81P is a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a IK word by 8 bit/word format with 
open collector (HM-7680P) or "three state" (HM-7681P) outputs. These 
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7680P/81P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


TOP VIEW- FLATPACK 


a 7 NW WW^ 



















sxss pd 2 


0 3 3SSK3jT 


•swwww 04 



There are four power down inputs on the HM-7680P/81P which are 
similar to chip enables. The chip is enabled ondisabled using the power 

_ . . — : — - . . jl-. ..a _i : — 1_ 1 — 1 j: : 000/ _ x _ t _ 1 

UUVVII IIIJJULi VVIIC1C d UlidUICU Uf lip Ul^ipdLCi OU/O Ul I IUI I 1 1 1 Id I puvvci dllU 

the outputs go to a high impedance state. The chip is powered up (en- 
abled) when PDi and PD2 are low and PD3 and PD4 are high. 


PIN NAMES 

A 0 -A 9 ADDRESS INPUTS 
Ol -08 ADDRESS OUTPUTS 
PD 1 , PD 2 , PD 3 , PD 4 POWE R DOWN INPUTS 


Functional Diagram 


Logic Symbol 




Copyright (C) Harris Corporation 1977 


Refer to Harris Sales Offices for additional specifications. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 


24 LEAD CERAMIC D.I.P. 
HM1-7680P/81P 


24 LEAD EPOXY D.I.P. 
HM3-7680P/81P 



• l.280i.020(32.0i.SI) 



sH K.=-JL 

i.«t ; .mi 1 1 


.530 J 

(U.4S) n 




- 1.250 t020 131.75 t5D- 


Hh —it— — i k 

.018 2.003 .100 TYP. .060 

(.46 i.08) (2.54) (1.52) 


.150 k— .540 (13.721 - 

'(XII) 


030 k"0°-15 o -HK 

1,61 .010 1002 
(.25 105) 


24 LEAD FLATPACK 
HM9-7680P/81 P 


Ordering Information 


HM 1 - 76XX - 5 





I 1— — 380 (9 6 

i .L 

-L i jo o a o o 

TT 

J 1 — .085 (2.159) 


HARRIS . 
MEMORY 


DEVICE 

NUMBER 


PACKAGE 

1 — Cerdip 
3 — Epoxy 
9 — Flat Pack 


■TEMPERATURE 

2 -55°C to 1 25°C 

5 0°C to 75oC 

8 Dash 8 Program 

MIL-STD-883 
Class B 


PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLATPACK 


-2 

YES 

NO 

YES 

-5 

YES 

YES 

NO 

-8 

YES 

NO 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HM-7680RP/81RP 

Preliminary IK x 8 PROM 

HM-7680RP - Open Collector Outputs 
HM-7681RP - "Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP ENABLE 
INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER 
DISSIPATION. 

Description 

The HM-7680RP/81 RP are fully decoded high speed Schottky TTL 8192-Bit Field 
Programmable ROM's in a IK word by 8 bit/word format with open collector 
(HM-7680RP) or "three state." (HM-7681RP) outputs. These PROM's are avail- 
able in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar PROM’s. 

The HM-7680RP/81 RP contain test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows and columns are blown prior to ship- 
ment. 

There are two chip enable inputs on the HM-7680RP/81 RP. CE-j , CE2 low enables 
the device. 

There is a power down input on this device. A powered down chip has a 70% 
reduction in power- dissipation if the outputs are not latched and a 50% reduction 
in power if the outputs are latched. 

The HM-7680RP/81 RP is operated in the Transparent Read mode by holding the 
strobe input high and the PD input high throughout the read operation. This is the 
normal read mode where the two chip enables and the power down inputs will 
control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the outputs and 
the chip enable inputs. However, the power down input is independent of the 
latched function and can be changed while in the latched mode. If the device is 
disabled when the strobe input goes low, the outputs will be latched in the high 
impedance state. If the device is in the latched mode the strobe input must be 
brought high to allow the outputs to respond to new address or chip enable condi- 
tions. 

The following ss a summary of the functional dependencies of the operating modes ' 

1. Chip enabled, transparent, power up — normal mode where the power down 
input is effectively a chip enable. 

2. Chip enabled, latched, power up — this is norma! latched mode where the 
output remains latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down — this is the powered down latched mode 
where the output data ramains latched while power is reduced to 50% of its 
normal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. 

4. Chip disabled, transparent, power down - this is the normal powered down 
mode where the outputs are in a high impedance state and the power is re- 
duced to 30% of the nominal power. 

Following is a table to clarify the operational interdependencies. 


Pinouts TOP VIEW -D.I.P. 


A ?q 

A 6 d 

A 5 d 

a 4C= 
a 3 m 

A 2 d 

a i 

A op 

01 d 

02 d 


03 d 11 
gnd [z 12 


Vcc 

23 d] A 8 


21 1 [ E!l 

20[ICE 2 
PD 
STR 
17[ I Os 
16 ^ O7 
0 6 
O5 


131 I 


O4 


TOP VIEW - FLATPACK 



GND \W W 

PIN NAMES 
a 6 - a 9 

__°1 -_Q8 

CE-i - CE 2 
PD 
STR 


ADDRESS INPUTS 
DATA OUTPUTS 
CHIP ENABLE INPUTS 
POWER DOWN INPUT 
STROBE INPUT 


Logic Symbol 


:rr ^ 

— 


CE2-C 

PD-C 


— 0, 

SIR 


0? 

A 0 

Ai 


— 03 

A 2 


— 04 

A 3 


— 05 

A4 



a 5 — 


— 0 6 

a 6 


— 07 

A? 



A 8 


08 

a 9 — 




TRUTH TABLE for HM 
PD | STR ICE 2 jCEi 


7680RP/81RP 

OUTPUTS 


LATCHED DATA 
LATCHED 3 STATE 
LATCHED 3 STATE 
LATCHEO 3 STATE 
UNLATCHED 3 STATE 
UNLATCHED 3 STATE 
UNLATCHED 3 STATE 
UNLATCHED 3 STATE 
LATCHED DATA 
LATCHEO 3 STATE 
LATCHEO 3 STATE 
LATCHEO 3 STATE 
UNLATCHED DATA 
UNLATCHED 3 STATE 
UNLATCHED 3 -STATE 
UNLATCHED 3 STATE 


100% 

100% 

100% 

100% 

100 % 

100% 

100% 

100% 
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HM-7608 

IK x 8 PROM 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE-STATE" OUTPUTS WITH A CHIP ENABLE INPUT 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/ 
BIT. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES; 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 2708 WITH: 

ONLY ONE 5 VOLT SUPPLY 
SUPERIOR ACCESS TIME 
FASTER PROGRAMMING TIME 

Description 

The HM-7608 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a IK word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flat pack. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0” in any bit position, the HM-7608 
has three-state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 


The HM-7608 contains test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

This PROM is a plug in replacement for the 2708 where the Vss pin on 
the 2708 becomes GND on the HM-7608. The VBB, VDD, and program 
pins on the 2708 are all N.C. on the HM-7608. 


There is a chip enable input on the HM-7608 where CE low enables 
the device. 



Functional Diagram 


a 4 ; 

, (4) 

A5 ; 

> (3) 

a 6 ; 

> (2) 

a 7) 

, (1) 

a 8) 

, (23) 

a 9> 

, (22) 

a 3) 

> (5) 

a 2/ 

) (6) 

A 1> 

t 17) 


028 TRANSMISSION GATES 


CHIP 

L 


LOGIC 

r 



NOTE: Physical bit positions 
for columns are as follows: 
O1.O3, 05,07-(0r-15) 

02, 04,06, 0g— f 15, 0—14) 


(17> 

OUTPUT — ^08 
BUFFERS — *-07 

I ' (16) 


( ) = Pin Numbers 

(24) = VCC 
(12) = GND 


(9)|10)|(11|<13)j(14|l15| 
0] 02 O3 O4 0g 06 
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HM-7608 Specifications 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-65°C to +150°C 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

-55°C to +125°C 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+175°C 

Output Sink Current 

100mA 



CAUTION : Stresses above those listed under the " Absolute Maximum Ratings " may cause permanent damage to the device. This is a 

stress only rating and functional operation 

of the device at these nr at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming. 

follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7608-5 (Vcc = 5.0V +5%, Ta - 0°C to +75QC) 

HM-7608-2 (Vcc = 5.0V +10%, Ta = -550C to +125°C) 
Typical measurements are at Ta = 25°C, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/enable "1” 

— 

0.0 

+40 

M A 

V|H = VCC Max. 

1 1 L 

Input Current ”0" 

- 

-50.0 

-100 

jU A 

V|L = 0.45 V 

V|H 

Input Threshold "1 " 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

VlL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

IOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage ”0" 

- 

0.35 

0.45 

V 

IOL = +16mA, VCC = VCC Min. 

IOHE 

Output Disable "1" 

- 

0.0 

+40 

MA 

VOH, VCC = VCC Max. 

tOLE 

Current "0" 

- 

0.0 

-40 

fJA 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

IOS 

Output S.C. Current 

-15 


-100 

mA 

VCC = VCC Max., VOUT = 0.0V 
One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

VCC = VCC Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7608-5 

5V +5% 

0°C to + 75°C 

HM-7608-2 

5V ±10% 

-55°C to +125°C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX* 

MIN 

TYP 

MAX* 

UNITS 

TAA 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

tea 

Chip Enable Access Time 

- 

20 

30 

- 

- 

40 

ns 


*A.C. Max. limits guarantee worst case sequencing. 


CAPACITANCE: Ta = 25°C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

ClNA.ClNCE 

Add Input Capacitance 

12 

PF 

Vcc = 5V, VlN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

12 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 




ADDRESSES y 

^T.5V 



OUTPUTS 

> 

^ 1.5V 

• 

taa 

— 



3.0V 

0.0V 


T.S. 


A.C. TEST LOAD 


PROM 

OUTPUT 



Programming 

The HM-7608 PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be pro- 
grammed to a logical ”0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 

PROGRAMMING SPECIFICATIONS 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

V|H 

Address Input 

2.4 

5.0 

5.0 

V 

VIL 

Voltage (1) 

0.0 

0.4 

0.8 

V 

VPH (2) 

Programming/Verify 

12.0 

12.0 

12.5 

V 

VPL (3) 

Voltage to VCC 

4.5 

4.5 

5.5 

V 

IlLP 

Programming Input 

Low at VPH 

- 

.250 

.500 

mA 

tr 

Programming (VCC> 

1.0 

1.0 

10.0 

ps 

tf 

Voltage Risp and Fall Time 

1.0 

1.0 

10.0 

/is 

td 

Programming Delay 

10 

10 

100 

/is 

tp 

Programming Pulse Width (4) 

90 

100 

110 

/is 

D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage Enable 

10.5 

10.5 

11.0 

V 

VOPD 

(5) Disable 

4.5 

5.0 

5.5 

V 

IOPE 

Output Voltage Enable Current 

- 

- 

10.0 

mA 

TC 

Case Temperature 

- 

25 

75 

°C 


During programming the chip must be disabled for proper operation. 



NOTES: 


1. No inputs should be left open for Vj j_j . 

2. VpH source must be capable for supplying one ampere. 

3. It is recommended that dual verification be made at Vpl min. and Vpl max. 

4. Note step 9 in programming procedure. 

5. Disable condition will be met with output open circuited. 
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PROGRAMMING PROCEDURE 


1. Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compat- 
ible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE input high to disable the device. The 
deselecting of the device during programming is an 
essentia! step in correctly programming this and all 
other Harris PROM's. The chip enable is TTL com- 
patible. An open circuit should not be used to disable 
the chip. 

3. Disable the programming circuitry by applying a volt- 
age disable of VoPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

4. Raise VQC to Vpn with rise time equal to t r . 

5. After a delay equal to or greater than tj, apply a 
pulse with amplitude of VoPE and duration of tp 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 
while the Vcc input is raised to Vpp| by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t^. 


7. Lower Vcc to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 

8. Enable the PROM for verification by applying a logic 
"0” to CE. Repeat verification at V(x = 5.5 volts. 

9. If any bit does not verify as programmed., repeat steps 
2 through 8 until the bit has received a total of 1msec 
of programming time. Bits which do not program 
within 1msec are programming rejects. No further 
attempt to program these parts should be made. 

10. Repeat steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program- 
ming failure has occured. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard 
TTL parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 
1 2.5 volts during programming. 



A 0 

vcc 

08 

DEVICE 

BEING 

PROGRAMMED 

Ag 


0 2 

CE 

GND 

0l 




i r 


39on 

220T2 


220S2 s I 


DATA -8 


-vV/— "”T 

22on V i * ' 


/ 

HIGH VOLTAGE/ 
CURRENT TTL GATE 


DATA -1 


{> 


0i 


0 8 


SENSE GATE 


FIGURE 1 
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FIGURE 2 

This timing diagram shows device terminal, conditions. Each positive going data 
pulse at the terminal blows the corresponding bit, resulting in a low output 
for that bit. Therefore, a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions +.010 (±0.25mm) unless otherwise shown. 


24 LEAD CERDIP 
HM 1-7608 


24 LEAD EPOXY D.I.P. 
HM3-7608 





24 LEAD FLATPACK 
HM9-7608 


r" — PIN ONE 



Ordering Information 


HM 1 - 76XX - 5 


HARRIS 3” 
MEMORY 

DEVICE 

NUMBER 

t — TEMPERATURE 

2 -55°C to 1 25°C 

PACKAGE 

5 

0°C to 750C 

1 - 

Cerdip 

8 

Dash 8 Program 

3 - 

Epoxy 


MIL-STD-883 

9 - 

Flat Pack 


Class B 


PACKAGE AVAILABILITY 


TEMPERATURE 



CERDIP 

EPOXY 

FLAT PACK 

-2 

YES 

NO 

YES 

-5 

YES 

YES 

NO 

-8 

YES 

NO 

YES 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves J 

the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, i 

the reader is cautioned to verify that data sheets are current before placing orders. | 



SEMICONDUCTOR j 

PRODUCTS DIVISION 1 
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Preliminary 

HM-7683 

IK x 8 PROM 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7683 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a IK word by 8 bit/word format and is 
available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. The HM- 
7683 has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 


Pinouts 


TOP VIEW - D.I.P. 



TOP VIEW -FLATPACK 


a 4 

A3 

a 2 

Al 

AO 

01 

0 2 

°3 

O4 




l\V 

2 1 

20 19 


3 

18 


4 

17 


5 

16 

jMK 

6 

15 

m 

7 

14 


8 

13 

r »V 

9 10 

11 12 



AK 

m 

WWfc 




! Vcc 
A 5 
A6 
A? 
a 8 
Ag 

;o 8 

07 

0 6 

05 


The HM-7683 contains test rows and columns which are in addition 


to the storage array to assure high programmability and guarantee para- PIN NAMES 


metric and A.C. performance. The fuses in these test rows and .columns 
are blown prior to shipment. 


Ao-Ag ADDRESS OUTPUTS 
Oi - 08 DATA OUTPUTS 
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HM-7684/85 

Preliminary 2K x 4 prom 


HM-7684 - Open Collector Outputs 
HM-7685 - “Three State" Outputs 


Features 

• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE 
INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 


Description 


Pinouts 


TOP VIEW - D.l. 




The HM-7684/85 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a 2K word by 4 bit/word format with open 
collector (HM-7684) or "three state" (HM-7685) outputs. These PROM's 
are available in an 18 pin D.I.P. (ceramic or epoxy) and an 18 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 

PROM's. 

The HM-7684/85 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable input on the HM-7684/85. CE low enables the chip. 


TOP VIEW- FLATPACK 


As YTV 2 
Ag A\S 3 
Ad l \ \ 3 4 
a 3\XX 5 

A2HX 6 
Ai X33 7 

A 0 TT^8 9 

GND XS s55I 



VCC 

18 17 SSX Ag 

16 SSS Ag 
I5S333 Aio 
14 \\V 0, 

13 5X3 02 

12 S 3 03 
io 11/TT 04 

E&ssxce 


PIN NAMES 


A 0 -A 10 ADDRESS INPUTS 
Oi - 02 DATA OUTPUTS 

CE CHIP ENABLE INPUT 



Logic Symbol 
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Preliminary 


HM-7684P/85P 

2K X 4 PROM 


HM-7684P - Open Collector Outputs 
HM-7685P - "Three State" Outputs 


Features 

• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A POWER DOWN 
INPUT. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE N 2 SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HM-7684P/85P is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a 2K word by 4 bit/word format with open 
collector (HM-7684P) or "three state" (HM-7685P) outputs. These 
PROM's are available in an 18 pin D.I.P. (ceramic or epoxy) and an 18 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7684P/85P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment.. 

There is a power down input on the HM-7684P/85P which is similar to 
a chip enable. The chip is enabled or disabled using the power down 
input where a disabled chip dissipates 30% of nominal power and the 
outputs go to a high impedance state. The chip is powered up (enabled) 
when PD is low. 


Pinout 


TOP VIEW 

- D.I.P 

a 7 [Z 

1 ^ 

18 

mvcc 

A6d 

2 

17 

m a 8 

A5C 

3 

16 

m A 9 

A4CZ 

4 

15 

dAlo 

A3 in 

5 

14 

ZJOi 

A2CZ 

6 

13 

Z]02 

Aid 

7 

12 

m°3 

Aod 

8 

11 

ZJo 4 

gndCZ 

9 

10 

njpo 


TOP VIEW - FLATPACK 


a 7\ VV\UN Rgffl SS v C c 


a 6 \W 
a 5 XX3 
A4 )XS3 
A3TX 
A2HX 
Aim 
A0 XYT8 9 
GNP 3ZS \\~A1 


PIN NAMES 

Ao - A10 
Oi -O 4 
PD 


18 17 ISX: a 8 
16 >\\\ Ag 
15253 A10 
14 SX Oi 
13 5X3 O 2 
12X53 O3 
10 i nrxx 04 


ADDRESS INPUTS 
DATA OUTPUTS 
POWER DOWN INPUT 


Functional Diagram 


Logic Symbol 



Vcc = ( 18 ) 

GND = (9) 
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Preliminary 


HM-7686/87 

2K X 4 PROM 


HM-7686 - Open Collector Outputs 
HM-7687 - “Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N* SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7686/87 are fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROMs in a 2K word by 4 bit/word format with 
open collector (HM-7686) or "three state" (HM-7687) outputs. These 
PROM's are available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686/87 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three chip enable inputs on the HM-7686/87. CE-|, CE2, 

CE3 low enables the chip. 


Pinouts 


TOP VIEW - D.I.P. 


a 7 EH. 

1 

a 6C 

2 

a 5CZ 

3 

a 4EI 

4 

A 3C 

5 

a 2 CH 

6 

aic: 

7 

A oC 

8 

CE,d 

9 

GND| 

10 


\J- 


P V C C 

P A 8 

a 9 

P Al ° 
po, 
02 

03 

04 

B ce 2 
CE 3 


TOP VIEW - FLATPACK 


'7 ZZZZZ/ I 
a 6 ZZZI21 

A sZZZ3 
^4ZZ2 4 

A 3 ZZI 5 
A -, -vP 6 

7 

8 

cezz I 9 10 

GND T7V PA 


PIN NAMES 

Ao - Aio 
_0 1 -JO4 
CEi, CE2, CE3 


tzzzzz: v cc 

20 PZZ A 8 

;A q 


."10 
:oi 
ijZZp 
I '// 0.3 
I ZZO4 
11 12 iz:ce5 
TF^cij 


ADDRESS INPUTS 
DATA OUTPUTS 
CHIP ENABLE INPUTS 


Functional Diagram 



Logic Symbol 
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HM-7686R/87R 

Preliminary 2K x 4 prom 

HM-7686R - Open Collector Outputs 
HM-7687R - “Three State” Outputs 

Features Pinout 


SEMICONDUCTOR 
PRODUCTS DIVISION 


• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS 

Description 

The HM-7686R/87R is a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a 2K word by 4 bit/word format with 
open collector (HM-7686R) or "three state" (HM-7687R) outputs. 
These PROM's are available in a 20 pin D.I.P. (ceramic or epoxy) and a 
20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

ISIichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7686R/87R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7686R/87R. CE|, CE2 low 
enables the chip. 

The HM-7686R/87R is operated in the Transparent Read mode by hold- 
ing the strobe input low throughout the read operation. This is the normal 
read mode where the two chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input high will iatch the out- 
puts and chip enable inputs. If the device is disabled when the strobe 
input goes high, the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought low 
to allow the outputs to respond to new address or chip enable conditions. 
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TOP VIEW - D.I.P. 



PIN NAMES 

Ao - Aio ADDRESS INPUTS 
Oi - O 4 DATA OUTPUTS 
Cifi-CE2 CHIP ENABLE INPUTS 
STR STROBE INPUT 


> 

o 



Refer to Harris Sales Offices for additional specifications. 
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Harris Semiconductor 


CU HARRIS 

SEMICONDUCTOR 
PRODUCTS DIVISION 


HM-7686P/87P 

Preliminary 2K x 4 prom 

HM-7686P - Open Collector Outputs 
HM-7687P - “Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE POWER 
DOWN INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7686P/87P are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROMs in a 2K word by 4 bit/word format with open 
collector (HM-7686P) or "three state" (HM-7687P) outputs. These 
PROMs are available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical " 0 " in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686P/87P contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three power down inputs on the HM-7686P/87P which are sim- 
ilar to chip enables. The chip is enabled or disabled using the power down 
inputs where a disabled chip dissipates 30% of nominal power and the 
outputs go to a high impedance state. The chip is powered up (enabled) 
when PD-|, PD 2 and PD 3 are low. 


Functional Diagram 
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Pinout 


TOP VIEW -D.I.P. 



TOP VIEW- FLATPACK 
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PIN NAMES 

Ao - A 10 
Oi -O4 
PDi, PD2, PD3 


ADDRESS INPUTS 
DATA OUTPUTS 
POWER DOWN INPUTS 


Logic Symbol 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


HM-7686RP/87RP 

Preliminary 2K x 4 prom 


Features 


HM-7686RP - Open Collector Outputs 
HM-7687RP - "Three State" Outputs 


Pinout 


• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE INPUT. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N 2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER 
DISSIPATION. 


TOP VIEW 

- D 

I.P 
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TOP VIEW- FLATPACK 


Description 

The HM-7686RP/87RP are fully decoded high speed Schottky TTL 8192-Bit Field 
Programmable ROM's in a 2K word by 4 bit/word format with open collector 
(HM-7686RP) or "three state " (HM-7687RP) outputs. These PROM's are avail- 
able in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar PROM's. 

The HM-7686RP/87RP contain test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows and columns are blown prior to ship- 
ment. 

There is a chip enable input on the HM-7686RP/87RP. CE low enables the device. 
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PIN NAMES 


Ao-Aio ADDRESS INPUT 
OI -O 4 DATA OUTPUTS 

PD POWER DOWN INPUT 

STR STROBE INPUT 


There is a power down input on this device. A powered down chip has a 70% 
reduction in power dissipation if the outputs are not latched and a 50% reduction 
in power if the outputs are latched. 

The HM-7686RP/87RP is operated in the Transparent Read mode by holding the 
strobe input low and the PD input low throughout the read operation. This is the 
normal read mode where the chip enable and the power down input will control the 
outputs. 

In Latched Read mode, bringing the strobe input high will latch the outputs and 
the chip enable inputs. However, the power down input is independent of the 
latched function and can be changed while in the latched mode. If the device is 
disabled when the strobe input goes high, the outputs will be latched in the high 
impedance state. If the device is in the latched mode the strobe input must be 
brought low to allow the outputs to respond to new address or chip enable condi- 
tions. 

The following is a summary of the functional dependencies of the operating modes: 

1. Chip enabled, transparent, power up - normal mode where the power down 
input is effectively a chip enable. 

2. Chip enabled, latched, power up — this is normal latched mode where the 
output remains latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down — this is the powered down latched mode 
where the output data remains latched while power is reduced to 50% of its 
normal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. 


Logic Symbol 



PD I STR 1 CE 


OUTPUTS 


LATCHED DATA 
LATCHED 3 -STATE 
UNLATCHED 3 -STATE 
UNLATCHED 3 -STATE 


50% 

50% 

30% 

30% 


4. Chip disabled, transparent, power down — this is the normal powered down 
mode where the outputs are in a high impedance state and the power is re- 
duced to 30% of the nominal power. 

To the right is a table to clarify the operational interdependencies. 


0 

0 

0 

0 


0 

0 


0 LATCHED DATA 

1 LATCHED 3 -STATE 

0 UNLATCHED DATA 

1 UNLATCHED 3 - STATE 


100 % 

100% 

100% 

100 % 
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MEMORY 


Generic 

Family 




FEATURES 

• Largest generic PROM family available 

• Reliability proven nichrome fuzes 

(qualified for MIL-M-38510) 

• Drop in compatible ROMs 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

• 4-bit-wide and 8-bit-wide for byte oriented applications 

• High speed for microprogrammed applications 

• Other applications include: 

Microprocessor program store 
Look up table 
Character generator 
Random logic 
Code converter 


DESCRIPTION 

The 53/6300-series generic PROM family offers tbe widest 
selection of sizes and organizations available in the industry. 
The 4-bit-wide PROMs range from 256x4 to 1024x4 and 
feature upward/downward pin out compatibility in the space 
saving 16 and 18 pin packages. The 8-bit-wide PROMs range 
from 32x8 to 1024x8 in a wide selection of package sizes. All 
PROMs have the same programming specifications allowing a 
single generic programmer. 

The family features low input current PNP inputs, full Schottky 
clamping and Three-state and open collector outputs. The 
nichrome fuzes store a logical high and are programmed to the 
low state. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for 
the military ranges. 



PROM SELECTION GUIDE 


* Package Types: N is Plastic DIP, J is Ceramic DIP and F is Flat Pak 


i 
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Generic 

PROMS Family 


PIN OUTS 

53/6300-1 53/6305-1 53/6352-1 53/6350-1 

53/6301-1 53/6306-1 53/6353-1 53/6351-1 



53/6330-1 53/6308-1 53/6348-1 53/6386-1 

53/6331-1 53/6309-1 53/6349-1 53/6387-1 



53/6335-1 

53/6336-1 



256x8 

PROM 



Vcc 

NC 

NC 

e7 

E2 

E3 

E4 

08 

O? 

06 

05 

04 


53/6340-1 

53/6341-1 




*NO CONNECTION 


NOTE: 

Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 
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PROMS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage, Vcc ■ • • ■ 

Input Voltage 

Input Current 

Output Current 

Storage Temperature Range 


Generic 

Family 


.... -0.5V to +7 0V 

-1.5V to +5.5V 

-20 mA to +5 mA 
-100 mA to +100 mA 
. . . -65° C to +1 50° C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

parameter 

vcc 

Supply Voltage 

'OH 

High Level Output Current 

'OL 

Low Level Output Current 

'00. '01 , '05, '06, '08, '09 
'40, '41, '50, '51, '52, '53 

'30, '31, '35, '36, '80, '81 
'84, '85, '86, '87 

ta 

Operating Free Air Temperature 


53' (Military) 


63' (Commercial) 


MIN NOM MAX MIN NOM MAX 


5.0 5.5 4.75 5.00 5.25 V 


-2.0 -3.2 mA 


16 mA 


-55 25 125 0 25 75 



ELECTRICAL CHARACTERISTICS 

Over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL 



PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


Input Clamp Voltage 


Low Level Output Voltage 


Maximum Input Current 


High Level input Current 


Low Level Input Current 


Input Capacitance 


Output Capacitance 


Supply Current 


ru i ounnuv i 


•CEX Output Leakage Current 


THREE STATE OUTPUT ONLY 


CONDITIONS 


MIN TYP MAX 

UNIT 

2.0 

V 



Vcc = Min, l| = -18mA 


Vcc = Min, Iql = Max 


Vcc = Max, V, = 4.5V (Program Pin) 
V| = 5.5V (Other Inputs) 


v'cc = Max, V| = 2.4V 


Vcc = Max, V| = 0.45V 


Vcc = 5.0 V Vj = 2.0V 

T A = 25°C 
f = 1 MHz 


Vq = 2.0V 


'30, 

'31 



'00, 

'01, 

'05, 

'06 

'08, 

'09, 

'48, 

'49 

'35, 

'36, 

'40, 

'41 

'50, 

'51, 

'52, 

'53 

'80, 

'81, 

'84, 

'85, '86, '87 


Vcc = Max 

All inputs grounded 

Ail outputs open 


Vcc = Max, Vq = 2.4V 


VOH 

High Level Output Voltage 

Vcc = Min, Ioh = Max 

'HZ 

High Level OFF State Output Current 

Vcc = Max, Vo = 2.4V 

• lz 

Low Level OFF State Output Current 

Vcc = Max, Vo = 0.5V 

•os 

Output Short Circuit Current 

Vcc = 5.0V, Vq = 0V 


40 | mm 


250 juA 


PF 



100 fx A 




















































































































Generic 

PROMS Family 

SWITCHING CHARACTERISTICS 


Over recommended ranges of Ta and Vcc (unless otherwise noted) 


DEVICE 

TYPE 

CONDITIONS 
(See standard 
test load) 

tAA (ns) 

ADDRESS ACCESS 

TIME 

tEA ( ns ) 

ENABLE ACCESS 

TIME 

tER (ns) 

ENABLE RECOVERY 
TIME 

Rl (a) 

R2 (S2| 

MAX 

MAX 

MAX 

6300-1, 6301-1 

300 

600 

55 

30 

30 

5300-1, 5301-1 

375 

750 

75 

30 

30 

6305-1, 6306-1 

300 

600 

60 

30 

30 

5305-1, 5306-1 

375 

750 

75 

40 

40 

6308-1, 6309-1 

375 

750 

70 

30 

30 

5308-1, 5309-1 

560 

1120 

80 

40 

40 

6330-1, 6331-1 

375 

750 

50 

30 

25 

5330-1,5331-1 

560 

1120 

60 

30 

25 

6335-1,6336-1 

375 

750 

90 

40 

40 

5335-1, 5336-1 

560 

1120 

120 

40 

40 

6340-1, 6341-1 

375 

750 

70 

30 

30 

5340-1, 5341-1 

560 

1120 

80 

40 

40 

6348-1,6349-1 

375 

750 

70 

30 

30 

5348-1, 5349-1 

560 

1120 

80 

40 

40 

6350-1,6351-1 

300 

600 

60 

30 

30 

5350-1,5351-1 

375 

750 

75 

40 

40 

6352-1,6353-1 

300 

600 

60 

30 

30 

5352-1, 5353-1 

375 

750 

75 

40 

40 

6380-1, 6381-1 

375 

750 

90 

40 

40 

5380-1, 5381-1 

560 

1120 

125 

40 

40 

6384-1,6385-1 

375 

750 

90 

40 

40 

5384-1, 5385-1 

560 

1120 

125. 

40 

40 

6386-1,6387-1 

375 

750 

90 

40 

40 

5386-1, 5387-1 

560 

1120 

125 

40 

40 


STANDARD TEST LOAD 


MEMORY o- 
OUTPUT 



Input Pulse Amplitude 3.0V 
Input Rise and Fall Times 
5ns from 1 ,0V to 2.0V 
Measurements Made at 1.5V 


DEFINITION OF WAVEFORMS 


* > 

( ~ " 

£ 


k 


_/ 

E 




O 


> 

C 



->tEA - 



- *AA - 

ADDRESS ACCESS TIME 


— 

; 

i 

1 

, 


| 

X 1 

r - 

V 



1 

s 




/ 

L— tEA 

>tAA -1 

. 

-tER- 


ENABLE ACCESS TIME AND RECOVERY TIME 



©1C MASTER 1978 


1251 


MMI 









































































































































MEMORY 




FEATURES 

• Largest generic ROM family available 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

- 4-bit-wide and 8-bit-wide for byte oriented applications 

• High speed for microprogrammed applications 

• Other applications include: 

Microprocessor program store 
Look up table 
Character generator 
Random logic 
Code convertor 


Generic 

Family 

DESCRIPTION 

The 52/6200-series generic ROM family offers the widest selec- 
tion of sizes and organizations available in the industry. The 
4-bit-wide ROMs range from 256x4 to 1024x4 and feature 
upward/downward pinout compatibility in the space saving 
16 and 18 pin packages. The 8-bit-wide ROMs range from 
32x8 to 2048x8 in a wide selection of package sizes. 

The family features low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. 

The 62 series is specified for 'operation over the commercial 
temperature and voltage range. The 52 series is specified for 
the military ranges. 


ROM SELECTION GUIDE 



MEMORY 

! PACKAGE 

Organization 

Size 

Pins 

Type 

256x4 

1024 

16 

J, N, F 

' 512x4 

2048 

16 

J, N, F 

1024x4 

4096 

18 

J, N, F 

256x5 

1280 

16 

J, N, F 

512x5 

2560 

18 

J, N 

32x8 

256 

16 

J, N, F 

256x8 

2048 

24 

J, N, F 

512x8 

4096 

24 

J, N, F 

1024x8 

8192 

24 

l 

Jr N, F 



22 

J, N 

20 

J, N 

2048x8 

16384 

24 

J, N, F 

1024x9 

9216 

24 

J, N, F 

1024x10 

l 

10240 

24 

J, N, F 


DEVICE TYPE 


-55° C to +125°C 


INTERCHANGEABLE PROM 


0°Cto+75°C -55° C to +125°C 



Monolithic Memories 
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ROMS 


Generic 

Family 


PIN OUTS 


52 / 6200-1 

52 / 6201-1 


52 / 6205-1 

52 / 6206-1 


52 / 6252-1 

52 / 6253-1 


52 / 6250-1 

52 / 6251-1 


E 

A 6 


Vcc 

ID 

E 

A 6 


Vcc 

ID 

E 

A 6 

VCC 

1 

E 

A9 


Vcc 

E 

A5 


A7 

id 

E 

A5 


A7 

33 

E 

A5 

A7 

ID 

E 

A 6 


E 2 

[E 

a 4 


E 2 

33 

E 

A 4 


A 8 

3D 

E 

A4 

A 8 

ID 

E 

A 5 


A 7 

E 

A3 

256x4 

eT 


E 

A3 

512x4 

eT 

3D 

E 

A 1024x4 

A3 

a 9 

1 

E 

a 4 

1024x4 

*8 

E 

Ao 

ROM 

Ol 


E 

AO 

ROM 

Ol 

3D 

E 

ROM 

AO 

Ol 

ID 

E 

A 3 

ROM 

El 

E 

Al 


02 

ID 

E 

Al 


02 

ID 

E 

Al 

02 

ID 

E 

Ao 


Ol 

E 

A2 


03 

3D 

E 

A2 


03 

3D 

E 

A2 

03 

3D 

E 

Al 


0 2 

E 

GND 


04 

3D 

E 

GND 


0 4 

U 

E 

E2 

04 

3D 

E 

A2 


03 











E 

GND 

El 

3D 

E 

GND 

04 


52 / 6210-1 


52 / 6225-1 


52 / 6230-1 

52 / 6231-1 


52 / 6289-1 

52 / 6289-2 



52 / 6286-1 

52 / 6287-1 


52 / 6235-1 

52 / 6236-1 


52 / 6240-1 

52 / 6241-1 
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MMI 


Generic 

Family 




PIN OUTS 


52 / 6280-1 52 / 6280-2 

52 / 6281-1 52 / 6281-2 

* 52 / 6284-1 ** 52 / 6282-1 

* 52 / 6285-1 .** 52 / 6283-1 



*NO CONNECTION 


**"OR" ENABLE 


52 / 6260-1 

52 / 6261-1 



52 / 6275-1 

52 / 6276-1 



52 / 6255-1 

52 / 6256-1 



NOTE: 

Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 
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Generic 

Family 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, Vcc 

Input Voltage 

Input Current 

Output Current 

Storage Temperature Range 


. . . . -0.5V to +7.0V 
. ... -1.5V to +5.5V 
. . -20 mA to +5 mA 
-100 mA to +100 mA 
. . . -65° C to +150°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

53' (Military) 

63' (Commercial) 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

v cc 

Supply Voltage 

4.5 5.0 5.5 


V 

'OH 

High Level Output Current 

-1 .0 

-2.0 

mA 

'OL 

Low Level Operating Current 

'05, '06, '50, '51, '52, '53 

16 

12 

mA 

‘00, '01, '10, '25 

15 

10 

'30, '31 

12 

8 

‘35, '36, '40, '41, '80, '81, '82, 

'83, '84, '85, '86, '87, '89, '75, '76 

10 

8 

‘55, ‘56, '60, '61 

6 

6 

t a 

Operating Free Air Temperature 

-55 25 125 

0 25 75 

°C 


ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range (unless otherwise noted) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High Level Input Voltage 


2.0 

V 

V|L 

Low Level Input Voltage 


0.8 

V 

V|C 

Input Clamp Voltage 

Vqc = Min, l| = -18mA 

-1 .0 -1 .5 

V 

VOL 

Low Level Output Voltage 

Vcc = Min, Iql = Max 

.45 

V 

'I 

Maximum Input Current 

Vcc = Max, V, = 5.5V 

1.0 

mA 

l|H 

High Level Input Current 

V C C = Max . v l = 2.4V 

40 

juA 

hL 

Low Level Input Current 

Vcc = Max. V| = 0.45V 

-250 

MA 

C| 

Input Capacitance 

V C C = 5.0 V 
T a = 25° C 
f = 1 MHz 

V| = 2.0V 

7 

pF 

c 0 

Output Capacitance 

V 0 = 2.0 V 

8 

PF 

•cc 

Supply Current 

'00, '01, '30, '31 

Vcc = Max 

All Inputs Grounded 

All Outputs Open 

125 

mA 

'05, '06 

130 

'55, '60 

165 

'10, '25, '35, '40, '41, '80, '82 

'84, '86, '89 

170 

'36, '50, '51, '52, '53, '56, '61 

175 

'81 , '83, '85, '87 

180 

'75, '76 

190 


OPEN COLLECTOR OUTPUT CURRENT 


>CEX 

Output Leakage Current 

Vcc = Max, Vq = 2.4V 

100 

/liA 


THREE STATE OUTPUT ONLY 


v OH 

High Level Output Voltage 

Vcc = Min, 1 OH = Max 

2.4 3.2 

V 

'HZ 

High Level Off 

State Output Current 

8K,9k, 10k 

Vcc = Max, V 0 = 2.4V 

50 

mA 

All Others 

100 

'LZ 

Low Level Off 

State Output Current 

8k, 9k, 10k 

V C C = Max, Vq = 0.5V 

-50 

juA 

All Others 

-100 

'os 

Output Short Circuit Current 

V C C = 5.0V, Vq = 0V 

-20 -50 -90 

mA 


*l cc on 5200-1,5201-1 is 130mA 
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ROMS 


Generic 

Family 



SWITCHING CHARACTERISTICS 

Over recommended ranges of and Vqc (unless otherwise noted) 


t AA(ns) 

ADDRESS ACCESS 
TIME 


MAX 


DEVICE 

TYPE 

CONDITIONS 
(SEE STANDARD 

TEST LOAD) 


n . n 
rrj-ifc 

r?2^ 

6200-1 , 6201 -1 

300 

600 

5200-1, 5201-1 

450 

900 

6205-1 , 6206-1 

280 

560 

5205-1 , 5206-1 

375 

750 

6210-1 

300 

600 

5210-1 

450 

900 

6225-1 

300 

600 

5225-1 

450 

900 

6230-1,6231-1 

375 

750 

5230-1, 5231-1 

560 

1120 

6235-1,6236-1 

450 

900 

5235-1, 5236-1 

560 

1120 

6240-1,6241-1 

450 

900 

! 5240-1,5241-1 

560 

1120 

6250-1, 6251-1 

280 

560 

5250-1, 5251-1 

375 

750 

6252-1, 6253-1 

280 

560 

5252-1, 5253-1 

375 

750 

6255-1,6256-1 

750 

1500 

5255-1, 5256-1 

750 

1500 

6260-1,6261-1 

750 

1500 

5260-1, 5261-1 

750 

1500 

6275-1, 6276-1 

450 

900 

5275-1, 5276-1 

560 

1120 

6280-1,6281-1 

450 

900 

5280-1,5281-1 

560 

1120 

6280-2, 6281-2 

450 

900 

5280-2, 5281-2 

560 

1120 

6282-1 , 6283-1 

450 

900 

5282-1, 5283-1 

560 

1120 

6284-1 , 6285-1 

450 

900 

5284-1 , 5285-1 

560 

1120 

6286-1 , 6287-1 

450 

900 

5286-1 , 5287-1 

560 

1120 

6286-2, 6287-2 

450 

900 

5286-2, 5287-2 

560 

1120 

6289-1 

450 

900 

5289-1 

560 

1120 

6289-2 

450 

900 

5289-2 

560 

1120 


*V CC = +5V, Ta = +25° C 

STANDARD TEST LOAD 


MEMORY , 
OUTPUT 


30pF 


t EA(ns) 

ENABLE ACCESS 
TIME 


MAX 


R i 

V\AA-0 Vcc 


Input Pulse Amplitude 3.0V 
Input Rise and Fall Times 
5ns from 1.0V to 2.0V 
Measurements Made at 1 ,5V 


*ER(ns) 

ENABLE RECOVERY 
TIME 


MAX 



DEFINITION OF WAVEFORMS 


(*-^tEA — 


h t AA H 

ADDRESS ACCESS TIME 


t£A 


(-tER-*) 


ENABLE ACCESS TIME AND RECOVERY TIME 
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■HHl 


:tECTSONT: 

ESCiiiEtR/CATAJ^li 




;r«#s 

JK*** -'V '• 


The "blue-ribbon” catalog/ direc- 
torythat has become “The stand- 
ard of the industry" for electronic 
engineers, buyers and specifiers. 

ELECTRONIC DISTRIBUTORS 
MASTER CATALOG - 


The new catalogue/ directory of 
electronic products available to 


The only filing system de- 
signed specially for the elec- 
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 


The products magazine . . . At 
100% product-oriented magazine! 
including hundreds of new prod- 
ucts and special features every? 
month. 


(Formerly 0-T-S Catalog) The only 
national catalog designed exclu- 
sively for distributors and their 
customers featuring electronic 
parts, instruments and equipment. 


UTP CUSTOM CATALOGS 


UNITED COST AND 
PRICING SERVICES 


The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 


The electronic distributors' 
proven method of being up to 
the minute on his cost and 
selling prices. 


The only complete single-source 
directory including ail 1C devices 
manufactured in the United 
’ States. Updated three times 
1 yearly with accumulative supple- 
■ , ments. 




Technical Publications, Inc , Or^of Cox Bn 


r p._ 645 Stewart Ave.. Garden City. N.Y.1 1530/ (516) 222-2500 TWX-510/222-U 
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NATIONAL SEMICONDUCTOR PROM/EPROM CROSS REFERENCE GUIDE 



BIPOLAR PROM 


SIZE AND 
ORGANIZATION 

OUTPUT 

NATIONAL 

MIL/COM 

AMD 

M = MIL 

C = COM 

FAIRCHILD 

M = MIL 

C = COM 

HARRIS 

2 = MIL 

5 = COM 

INTEL 

M = MIL 

P = COM 

INTERSIL 

M = MIL 

C = COM 

M.M.I. 

MIL/COM 

SIGNETICS 

S -• MIL 

N = COM 

T.l. 

MIL/COM 

256-Bit 

OC 

DM54S188/DM74S188* 

29750X 


HM1-7602-X 


IM5600X 

5330/6330-1 

X82S23 

SN54S188/74S188 

(32 x 8) 

16-Pin 

TS 

DM54S288/DM74S288* 

29751 X 


HM1-7603-X 


IM5610X 

5331/6331-1 

X82S123 

SN54S288/74S288 

1024-Bit 

OC 

DM54S387/DM74S387 

29760X 

934 17X 

HM1-7610-X 

X3601 

IM5603X 

5300/6300-1 

X82S126 

SN54S387/74S387 

(256 x 4) 

16-Pin 

TS 

DM54S287/DM74S287 

2976 IX 

93427X 

HM1-761 1-X 

X3621 

IM5623X 

5301/6301-1 

X82S129 

SN54S287/74S287 

2048-Bit 

OC 

DM54S570/DM74S570 

29770X 

93436X 

HM1-7620-X 

X3602 

IM5604X 

5305/6305-1 

X82S130 


(512x4) 

16-Pin 

TS 

DM54S57 1/DM74S57 1 

29771X 

93446X 

HM1-7621-X 

X3622 

IM5624X 

5306/6306-1 

X82S131 


4096-Bit 

OC 

DM77S295/DM87S295 


93438X 

HM1-7640-X 

X3604 

IM5605X 

5340/6340-1 

X82S140 

SN54S474/74S474 

(512x8) 

24-Pin 

TS 

DM77S296/DM87S296 


93448 X 

HM1-7641-X 

X3624 

IM5625X 

5341/6341-1 

X82S141 

SN54S475/74S475 

2048-Bit 

OC 

DM54S470/DM74S470 






5308/6308-1 


SN54S470/74S470 

(256 x 8) 

20-Pin 

TS 

DM54S47 1 /DM74S47 1 






5309/6309-1 


SN54S471/74S471 

4096-Bit 

OC 

DM54S473/DIVI74S473* 



HM1-7648-X 



5348/6348-1 

X82S146 

SN54S473/74S473 

(512x8) 

20-Pin 

TS 

DM54S472/DIVI74S472* 



HM1-7649-X 



5349/6349-1 

X82S147 

SN54S472/74S472 

4096-Bit 

OC 

DM54S572/DMI74S572 


93452X 

HM1-7642-X 

X3605 


5352/6352-1 

X82S136 


(1024 x 4) 

18-Pin 

TS 

DM54S573/DM74S573 


934 53 X 

HM1-7643-X 

X3625 


5353/6353-1 

X82S137 


8192-Bit 

OC 

DM 77S229/DM87S229* 



HM1-7680-X 

X3608 


5380/6380-1 

X82S180 


(1024 x 8) 

24-Pin 

TS 

DM77S228/DM87S228* 



HM1-7681-X 

X3628 


5381/6381-1 

X82S181 


8192-Bit 

OC 

DM54S672/DM74S672* 






63100-1 

X82S184 


(2048 x 4) 

18-Pin 

TS 

DM54S673/DM 74S673* 






63101-1 

X82S185 



Note. All manufacturers' PROMs program differently. 

’Future products See other side also 
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NATIONAL SEMICONDUCTOR PROM/EPROM CROSS REFERENCE GUIDE 



MOS EPROM 


SIZE AND 
ORGANIZATION 

OUTPUT 

NATIONAL 

AMD 

AMI 

ELECTRONIC 

ARRAY 

FUJITSU 

INTEL 

INTERSIL 

MOSTEK 

MOTOROLA 

SIGNETICS 

T.l. 

8192-Bit 

(1024x8) 

24-Pin 

TS 

MM2708Q 

2708 


EA2708DC 

MB8515 

C2708 

2708 


MCM68708L 

N2708 

TMS2708JL 

2048-Bit 

(256 x 8) 

24-Pin 

TS 

MM1 702AQ/MM1 702ALQ 

1702A/1702AL 




1702A/1702AL 


MK3702-3 


N 1702 A / 

1702AL 


4096-Bit 

(512x8) 

24-Pin 

TS 

MM5204/MM4204* 


S5204A 










*— 55° C to +85°C operating temperature range. 


See other side also 
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National semiconductor 



NATIONAL SEMICONDUCTOR RAM CROSS REFERENCE GUIDE 



BIPOLAR RAMs 

| MOS RAMs 

OTHER SOURCE 

NATIONAL 

OTHER SOURCE 

NATIONAL 

OTHER SOURCE 

NATIONAL 

OTHER SOURCE 

NATIONAL 

OTHER SOURCE 

NATIONAL 

AMD 


MMI 


AMD 


Fairchild 


Signetics 


AM27LS0DC 

DM74S200 

5530 

DM54S206 

AM1 101 A 

MM1 101 A 

2102 

MM2102A-6 

21F02 

MM2102A 

AM27LS00M 

DM54S200 

5531 

DM54S200 

AM1 101 A1 

MM1101A1 

21L02 

MM2102A-6L 

21F02-2 

MM2102A-2 

AM27LS01C 

DM74S206 

5560 

DM54S289 

AM1 101 A1 M 

MM4250 

2102-1 

MM2102A-4 

21F02-4 

MM2102A-4 

AM27LS01M 

DM54S206 

5561 

DM54S189 

AM2101 

MM2101 A-4* 

21L02A 

MM2102A-4L 

2102 

MM2102A-6 

AM27LS02C 

DM74LS289 

6530 

DM74S206 

AM2102 

MM2102A-6* 

21L02B 

MM2102A-L 

2102-1 

MM2102A-4 

AM27LS02M 

DM54LS289 

6531 

DM74S200 

AM2111 

MM211.1A-6* 

2102F 

MM2102A 

2102-2 

MM2102A 6 

AM72LS03C 

DM74LS189 

6560 

DM74S289 

AM2112 

MM2112A-6* 

2102F2 

MM2102A-2 

21L02-1 

MM2102A-L 

AM27LS03M 

DM54LS189 

6561 

DM74S189 

AM9060C 

MM5280-5 



21L02-3 

MM2102A 2L 

AM27S02C 

DM74S289 

L5560 

DM54LS289 

AM9060D 

MM5280 

Intel 


2501 

MM1 1 0 1 A 1 

AM27S02M 

DM54S289 

L5561 

DM54 LSI 89 

AM9060E 

MM5280 

1 101 A 

MM1 101 A 

2680 

MM5280 

AM27S03C 

DM74S189 

L6560 

DM74LS289 

AM9101A 

MM2101 A-4* 

1101A1 

MM1101A-1 

2680-1 

MM5280-5 

AM27S03M 

DM54S189 

L6561 

DM74LS189 

AM9101B 

MM2101A* 

2101 A 

MM2101A* 

2613 

MM5257 

AM3101 

DM7489 



AM9101C 

MM2101 A-2* 

2101 A-2 

MM2101 A-2* 



AM3101A 

DM74S289 



AM9101D 

MM2101 A-2* 

2101 A-4 

MM2101 A-4* 



AM31L01C 

DM74LS289 

NR225 

DM74R9 

AM9102 

MM2102A-6 

2101 

MM2101A-6 



AM31L01M 

DM54LS289 

N82S06 

DM74S200 

AM91L02 

MM2102A-6L 

2101 

MM5269 

Texas Instruments 




N82S07 

DM74S206 

AM9102A 

MM2102A-4 

2101-1 

MM2101A-4* 

TMS4033 

MM2102A-4 

Fairchild 


N82S10 

DM93415 

AM91L02A 

MM2102A-4L 

2101 2 

MM2101A-6* 

TMS4034 

MM2102A-6 

93403 

DM74S289 

N82S16 

DM74S200 

AM9102B 

MM2102A 

2102A 

MM2102A 

TMS4035 

MM2102A-6 

9341 1C 

DM74S206 

N82S17 

DM74S206 

AM91L02B 

MM2102A-L 

2102A-2 

MM2102A-2 

TMS4039 

MM2101A-6 

9341 1M 

DM54S206 

N82S21 

DM86S21 

AM9102C 

MM2102A-2 

2 102 A-4 

MM2102A-4 

TMS4039-1 

MM2101A-6 

934 15 AC 

DM93415 

N82S25 

DM74S289 

AM94L02C 

MM2102A-2L 

2102AL 

MM2102AL 

TMS4039-2 

MM2101 A-4 

934 15C 

DM93415 

N82S116 

DM74S200 

AM9102D 

MM2102A-2 

2102AL-2 

MM2102AL-2 

TMS4042 

MM2111A-6 

93421 C 

DM74S200 

N82S117 

DM74S206 

AM9111A 

MM2111A-4* 

2102AL-4 

MM2102AL-4 

TMS4042-1 

MM2111A-6 

9342 1M 

DM54S200 

S82S06 

DM54S200 

AM9111B 

MM2111A* 

2107B 

MM5280 

TMS4042-2 

MM2101 A-4 



S82S07 

DM54S206 

AM9111C 

MM2111A-2* 

2107B-4 

MM5280-5 

TMS4043 

MM2112A-6 

Intel 


S82S16 

DM54S200 

AM9111D 

MM2111A-2* 

21 1 1 A 

MM2111A* 

TMS4043-1 

MM2112A-6 

3101 

DM7489 

S82S17 

DM54S206 

AM9112A 

MM2112A-4* 

21 11 A-2 

MM2111A-2* 

TMS4043-2 

MM2112A-4 

3101 A 

DM74S289 

S82S25 

DM54S289 

AM9112B 

MM2112A* 

21 11 A-4 

MM2111A-4* 

TMS4060 

MM5280-5 

M3101 

DM5489 



AM9112C 

MM2112A-2* 

2111 

MM2111A-6* 

TMS4060 1 

MM5280 

M3101A 

DM54S289 



AM9112D 

MM2112A-2* 

2111-1 

MM2111A-4* 

TMS4060-2 

MM5280 

3106 

DM74S200 

Texas Instruments 




2111-2 

MM2111A-6* 



3 106 A 

DM74S200 

SN5489 

DM5489 



2112A 

MM2112A* 



3107 

DM74S206 

SN7489 

DM7489 



2112A-2 

MM2112A-2* 



3107A 

DM74S206 

SN54S189 

DM54S1 89 



2112A-4 

MM2112A-4* 

CMOS RAMs 




SN54S201 

DM54S200 

AMS 


2112 

MM2112A-6* 

Intersil 


Intersil 


SN54S289 

DM54S289 

AMS6003 

MM5262 

2112-2 

MM2112A-6* 

IM6551 

MM74C920 

IM5501C 

DM7489 

SN54S301 

DM54S206 

AMS7270 

MM5270 



IM6508 

MM74C929 

IM5501M 

DM5489 

SN74S189 

DM74S1 89 

AMS7270-5 

MM5270-5 

MMI 


IM6518 

MM74C930 

IM5523C 

DM74S200 

SN74S201 

DM74S200 

AMS7271 

MM5271 

2170 

MM5270 

* - „ 

IM5523M 

DM54S200 

SN74S289 

DM74S289 

| AMS7280 

MM5280 

2171 

MM5271 

Ail parts are pin compatible. Check 

IM5533C 

DM74S206 

SN74S301 

DM74S206 

! AMS7280-5 

MM5280-5 

2180 

MM5280 

National data sheets for specification 

IM5533M 

DM54S206 

SN74S309 

DM93415 

AMS7281 

MM5281 

2181 

MM5281 

details. 
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PROM programming procedure 

These parts are shipped from the factory with all fuses 
intact. As a result, the outputs will be low (logical "0”) 
for all addresses. In order to generate a high level on the 
outputs, the part must be programmed. Information on 
available programming equipment may be obtained from 
National. However, if it is desired to build your own 
programmer, the following conditions must be observed. 

1. Programming should be attempted only at tempera- 
tures between 15°C and 30°C. 

2. Addresses and chip enable pins must be driven from 
normal TTL logic levels during both programming 
and verification. 

3. Programming will occur at a selected address when 
Vcc ' s held at 10.5V, the appropriate output is held 
at 10.5V and the chip is subsequently enabled. To 
achieve these conditions in the appropriate sequence, 
the following procedure must be followed: 

a) Select the desired word by applying a high or low 
level to the appropriate address inputs. Disable the 
chip by applying a high level to one or both enable 
inputs. 

b) Increase Vcc t0 10.5V ±0.5V with the rate of 
increase being between 1.0 and 10.0V//US. Since 
VcC supplies the current to prdgram the fuse as 
well as the Ice of the device at programming 
voltage, it must be capable of supplying 400 mA 
at 11.0V. 

c) Select the output where a high level is desired by 
raising that output voltage to 10.5V ±Q.5V. Limit 
the rate of increase to a value between 1.0 and 
10.0V/jzs. This voltage change may occur simul- 
taneously with the increase in Vcc hut must not 
precede it. It is critical that only one output at a 
time be programmed since the internal circuits can 
only supply programming current to one bit at a 
time. Outputs not being programmed must be left 


open or tied to a high impedance source of at least 
20 k£2. (Remember that the outputs of the device 
are still disabled at this time because the chip 
enables are high.) 

d) Enable the device by taking both chip enables to a 
low level. This is done with a pulse of 10/is. The 
10/is duration refers to the time that the circuit is 
enabled. Normal input levels are used and rise and 
fall times are not critical. 

e) Verify that the bit has been programmed by first 
removing the programming voltage from the 
output and then reducing Vcc t0 4.0V ±0.2V. 
Verification at a Vcc level °f 4.0V will guarantee 
proper output states over the Vcc and tempera- 
ture range of the programmed part. The chip 
must be enabled to sense the state of the outputs. 
During verification, the loading of the output 
must be within specified Iql anc * lOH limits. 
Steps b, c and d must be repeated 10 times or 
until verification that the bit has programmed. 

f) Following verification, apply five additional pro- 
gramming pulses to the bit being programmed. 
The programming procedure is now complete for 
the selected bit. 

g) Repeat steps a through f for each bit to be pro- 
grammed to a high level. If the procedure is 

„ performed on an automatic programmer, the duty 
cycle of Vcc at programming voltage must be 
limited to a maximum of 25%. This is necessary to 
minimize chip junction temperatures. After all 
selected bits are programmed, the entire contents 
of the memory should be verified. 

Note: Since only an enabled chip is programmed, it is 
possible to program these parts at the board level if all 
programming parameters are complied with. 


Programming Parameters Do not test or you may program the device. 



PARAMETERS 

CONDITIONS 

MIN 

RECOMMENDED 

VALUE 

MAX 

UNITS 

VCCP 

Required Vcc f° r Programming 


10.0 

10,5 

11.0 

V 

'CCP 

ICC During Programming 

V CC = 11V 



400 

mA 

v OP 

Required Output Voltage for Programming 


10.0 

10.5 

11.0 

V 

'OP 

Output Current while Programming 

v OUT * 11V 



20 

mA 

tRR 

Rate of Voltage Change *of Vqc or Output 


1.0 


10.0 

V/m S 

PWE 

Programming Pulse Width (Enabled) 


9 

10 

11 

& 

VCCV 

Required Vcc for Verification 


3.8 

4.0 

4.2 

V 

m dc 

Maximum Duty Cycle for Vcc VqcP 



25 

25 

% 



Programming Waveforms 



T1 = 100 ns min 

T2 = 5ms min (T2 may be > 0 if V^CP rises at the same rate or faster than Vgp) 
T3 = 100 ns min 
T4 = 100 ns min 
T5 = 100 ns min 

*PyVE ' s repeated for 5 additional pulses after verification of Vqh indicates 
a bit has programmed 


h“- 
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DM54S188/DM74S188 open-collector 256-bit PROM 
DM 54S288/DM74S288 TRI-STATE® 256-bit PROM 


Preliminary 


general description 

These Schottky PROM memories are organized in the 
popular 32 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE® versions and are available as ROM's as 
well as PROM's. 


fcatUTBS 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access-30 ns max 
Enable access— 20 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 


PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


TM 

■ Low voltage TRI-SAFE programming 


■ Board level programming 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S188 


X 

X 


N, J 

DM74S288 


X 


X 

N, J 

DM54S188 

X 


X 


J 

DM54S288 



’ 

X 

J 


block diagram 


connection diagram 



DuaMn-Line Package 



TOP Vitw 


logic symbol 
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absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage (Note 2) 

0.5V to +7V 

Supply Voltage (Vqc> 




Input Voltage (Note 2) 

-1 .2V to +5.5V 

DM54S188, DM54S288 

4.5 

5.5 

V 

Output Voltage (Note 2) 

-0.5V to +5.5V 

DM74S188, DM74S288 

4.75 

5.25 

V 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

-65° C to +150°C 

300° C 

Ambient Temperature (T/\) 
DM54S188, DM54S288 

-55 

+125 

°c 



DM74S188, DM74S288 

0 

+70 

°c 



Logical "0” Input Voltage (Low) 

0 

0.8 

V 



Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

DM54S188, 54S288 

DM74S188, 74S288 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

•IL 

Input Load Current, All Inputs 

Vcc = Max, V|N = 0.45V 


-80 

-250 


-80 

-250 

pA 

IlH 

Input Leakage Current, All Inputs 

V(X = Max, V|N = ^ .7V 



25 



25 

pA 

'1 

Input Leakage Current, All Inputs 

VcC = Max, V i (\j = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, Iql = mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 

i 

2.0 



2.0 



V 

'CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

Vcc = Max, VcEX ' 2.4V 



50 



50 

pA 

Vcc = Max, VcEX = 5.5V 



100 



100 

MA 

vc 

Input Clamp Voltage 

Vcc = Min, 1 |(m = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N = 2V, T A = 25°C, 

1 MHz 


4.0 


■ 

4.0 

■ 


c 0 

Output Capacitance 

Vcc = 5V, Vo = 2 V, T A = 25° C. 

1 MHz, Output "OFF" 


6.0 


■ 

6.0 


pF 

Icc 

Power Supply Current 

VcC = Max, All Inputs Grounded, 

All Outputs Open 

| 

70 

110 

■ 

70 

110 

mA 


TRI STATE PARAMETERS 


'SC 

Output Short Circuit Current 

(Note 5) 

Vo = 0V, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

pA 

Vqh 

Output Voltage High, (Note 5) 

lOH = -2 mA 

2.4 

3.2 





V 

Iqh = “®-5 mA 




B ■ 

3.2 


V 


ac electrical characteristics (With standard load) 





DM54S188, 54S288 

DM74S188, 74S288 



PARAMETER 

CONDITIONS 

5V ±10%;-55 o Cto+125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



22 

40 


22 

30 

nS 

tEA 

Enable Access Time 



15 

30 


15 

20 

ns 

*ER 

Enable Recovery Time 



■a 

30 


15 

20 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T^ = 25°C. 

Note 4: During IgQ measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vq(_|, Iqex or *SC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM54S287/DM74S287 TRI-STATE® 1024-bit PROM 
DM54S387/DM74S387 open-collector 1024-bit PROM 

general description 

These Schottky memories are organized in the popular 
256 words by 4 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
state, it causes aii four outputs to go to the "OFF" or 
high impedance state. The memories are available in 
both open-collector and TRI-STATE versions and are 
available as ROM's as well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 

Once programmed, it is impossible to go back to a low. 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM74S387 


X 

X 


N, J 

DM74S287 


X 


X 

N, J 

DM54S387 

X 


X 


J 

DM54S287 

X 



X 

J 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 50 ns max 
Enable access— 25 ns max 

■ PIMP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE™ programming 

■ Board level programming 

■ ROM mates are DM74S1 87 and DM85S97 


block diagram 


connection diagram 


MOST SIGNIFICANT 
ADDRESS BIT 



Dual-ln-Line Package 



logic symbol 


_ 

AO 


— 

A1 

0! 

— 

A 2 

02 

— 

A3 

03 

— 

A4 

04 

— 

A5 


— 

A6 


— 

A7 



TT 

El E2 


44 

■ £ 


84 


©IC MASTER 1978 


54S287/DM74S287 TRI-STATE® 1024-bit PROM 
54S387/DM74S387 open-collector 1024-bit PROM 








































absolute maximum ratings (Notei) 

operating conditions 

MIN 

MAX 

UNITS 

Supply Voltage (Note 2) -0.5V to +7V 

Supply Voltage (Vcc) 




Input Voltage (Note 2) —1 .2V to +5.5V 

DM54S387, DM54S287 

4.5 

5.5 

V 

Output Voltage (Note 2) -0.5V to +5.5V 

DM74S387, DM74S287 

4.75 

5.25 

V 

Storage Temperature -65° C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300° C 

Ambient Temperature (T/\) 
DM54S387, DM54S287 

-55 

+125 

°c 


DM74S387, DM74S287 

0 

+70 

°c 


Logical "0" Input Voltage (Low) 

0 

0.8 

V 


Logical "1" Input Voltage (High) 

2.0 

5.5 

V 

dc electrical characteristics (Note 3) 






PARAMETER 

CONDITIONS 

DM54S387/287 

DM74S387/287 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

if 

Input Load Current, All Inputs 

Vcc = Max. Vp = 0.45V 


-80 

-250 


-80 

-250 

pA 

|R 

Input Leakage Current, All Inputs 

Vcc = Max, Vr = 2.7V 



25 



25 

pA 

|rb 

Input Leakage Current, All Inputs 

Vqc = Max, Vrb = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, Iql = 15 mA 


0.35 

0.5 


0.35 

0.5 

V 

V| L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

'CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

Vcc = Max, VcEX = 2.4V 



50 



50 

H A 

Vcc = Max, VcEX = 5.5V 



100 



100 

mA 

vc 

Input Clamp Voltage 

VCC = Min, 1 ||M =—18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

V C C = 5V, V| N = 2V,Ta = 25°C, 

1 MHz 

■ 

4.0 

■ 

■ 

4.0 


PF 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2V, T A = 25°C, 

1 MHz, Output "OFF" 


6.0 



6.0 


PF 

•cc 

Power Supply Current 

Vcc = Max, All Inputs Grounded, 

All Outputs Open 

■ 

80 

130 

■ 

80 

130 

mA 


TRI-STATE PARAMETERS 


isc 

Output Short Circuit Current 

Vo = 0V, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI -STATE) 

Vcc = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 

■ 

■ 

±50 

■ 

■ 

±50 

pA 

vqh 

Output Voltage High, (Note 5) 

lOH =_ 2 mA 

ma 

3.2 





V 

Iqh = ~®-5 mA 

i 



ma 

3.2 


V 


ac electrical characteristics (With standard load) 





DM54S387/287 

DM74S387/287 



PARAMETER 

CONDITIONS 

5V±10%;-55°Cto+125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


*AA 

Address Access Time 


10 

35 

60 

10 

35 

50 

ns 

tEA 

Enable Access Time 


5 

15 

30 

5 

15 

25 

ns 

tER 

Enable Recovery Time 


5 

15 

30 

5 

15 

25 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5V and T A = 25°C. 

Note 4: During Igc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh or IcEX on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 1 5 and pin 7). 
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MEMORY 




DM54S570/DM74S570 open-collector 2048-bit PROM 
DM54S571/DM74S57I TRI-STATE® 2048-bit PROM 


general description 

These Schottky PROM memories are organized in the 
popular 512 words by 4 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
4 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM's as well 
as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 55 ns max 
Enable access— 30 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE™ programming 

■ Board level programming 

■ ROM mates are DM74S270 and DM74S370 


Military Commercial 


Open- 

Collector 


TRI-STATE Package 


DM74S570 


DM74S571 


DM54S570 


DM54S571 



block diaqrai 


connection uiayram 

Dual-ln-Line Package 


MOST SIGNIFICANT 
ADDRESS BIT 



T 

AS O— 
47 O — 

BUFFERS 

m 

i m 

2048 BIT ARRAV 

64 X 32 BIT 

O”— 

AND 

1/64 

DECODE 

: 

*5 o— 
w o — 

43 o — 

HI 

MEMORY MATRIX 


logic symbol 
































absolute maximum ratings (Notei) 

Supply Voltage (Note 2) 0.5V to +7V 

Input Voltage (Note 2) -1 2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5V 

Storage Temperature -65" C to +150° C 

Lead Temperature (Soldering, 10 seconds) 300° C 


dc electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

DM54S570, 54S571 

DM74S570, 74S571 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

IlL 

Input Load Current, All Inputs 

Vcc = Max, V|N = 0.45V 


-80 

-250 


-80 

-250 

HA 

l|H 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 2.7V 



25 



25 

ma 

h 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H. 

High Level Input Voltage 


2.0 



2.0 



V 

'CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

VcC = Max, VcEX " 2.4V 



50 



50 

p A 

Vcc = Max, VcEX = 5.5V 



100 



100 

pA 

vc 

Input Clamp Voltage 

Vcc = Min, l|N = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N = 2V, T A = 25° C, 

1 MHz 


4.0 


■ 

4.0 


pF 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2 V, Ta = 25°C, 

1 MHz, Output "OFF" 


6.0 


■ 

6.0 


j PF 

Icc 

Power Supply Current 

VcC = Max, All Inputs Grounded, 

All Outputs Open 


90 

130 

■ 

90 

130 

mA 


TRI STATE PARAMETERS 


•sc 

Output Short Circuit Current 

(Note 5) 

Vo = 0V, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

juA 

vqh 

Output Voltage High, (Note 5) 

•OH = "2 mA 

2.4 

3.2 





V 

Iqh = “6.5 mA 




tm 

3.2 


V 


ac electrical characteristics (With standard load) 


operating conditions 



MIN 

MAX 

UNITS 

Supply Voltage (Vqq) 

DM54S570, DM54S571 

4.5 

5.5 

V 

DM74S570, DM74S571 

4.75 

5.25 

V 

Ambient Temperature (T A ) 

DM54S570, DM54S571 

-55 

+125 

°c 

DM74S570, DM74S571 

0 

+70 

°c 

Logical "0" Input Voltage (Low) 

0 

0.8 

V 

Logical "1" Input Voltage (High) 

2.0 

5.5 

V 



PARAMETER 

CONDITIONS 

DM54S570, 54S571 

5V±10%;-55°Cto+125°C 

DM74S570, 74S571 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



40 

65 


40 

55 

ns 

tEA 

Enable Access Time 



20 

35 


20 

30 

ns 

tER 

Enable Recovery Time 



20 

35 


20 

30 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/\ = 25°C. 

Note 4: During IgQ measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh- *CEX or *SC on an unprogrammed part, apply 10.5V to both A8 and A2 (pin 14 and pin 7). 
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Preliminary 


DM54S572/DM74S572 open-collector 4096-bit PROM 
DM54S573/DM74S573 TRI-STATE® 4096-bit PROM 


general description 

These Schottky PROM memories are organized in the 
popular 1024 words by 4 bits configuration. Two 
memory enable inputs are provided to control the 
output states. When the enable inputs are in the low 
state, the outputs present the contents of the selected 
word. 

If either or both of the enable inputs is raised to a high 
level, it causes all 4 outputs to go to the "OFF” or high 
impedance state. The memories are available in both 
open-collector and TRI-STATE® versions. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 60 ns max 
Enable access— 35 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE™ programming 

■ Board level programming 

■ High density 18-pin package 







































absolute maximum ratings (Notei) 


operating conditions 


MAX 


UNITS 


MIN 


Supply Voltage (Note 2) 

0.5V to +7V 

Supply Voltage (Vqq) 




Input Voltage (Note 2) 

-1 ,2V to +5.5V 

DM54S572, DM54S573 

4.5 

5.5 

V 

Output Voltage (Note 2) 

-0.5V to +5.5V 

DM74S572, DM74S573 

4.75 

5.25 

V 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

-65° C to +1 50° C 

300° C 

Ambient Temperature (T A ) 
DM54S572, DM54S573 

-55 

+125 

°C 



DM74S572, DM74S573 

0 

+70 

°C 



Logical "0" Input Voltage (Low) 

0 

0.8 

V 



Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

DM54S572, 54S573 

DM74S572, 74S573 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

n 

Input Load Current, All Inputs 

Vcc = Max, V|[\j = 0-45V 



-250 


-80 

-250 

mA 

95 

Input Leakage Current, All Inputs 

Vcc = Max, V|I\I = 2.7V 



25 



25 

pA 

E5 

Input Leakage Current, All Inputs 

VCC = Max, V|N = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

VqC = Min, Iql = 16 rnA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

ICEX 

Output Leakage Current 

(Open-Collector Only) (Note 5) 

Vcc = Max, VcEX " 2.4V 



50 



50 

ma 

VcC = Max, VcEX = 5.5V 



100 



100 

ma 

vc 

Input Clamp Voltage 

Vcc = Min, l|[\| = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

VCC = 5V, V|N = 2V, T A = 25"C, 

1 MHz 

■ 

4.0 


■ 

4.0 

■ 


c o 

Output Capacitance 

VCC = 5V, Vo = 2 V, T A = 25°C, 

1 MHz, Output “OFF" 


6.0 

M 

■ 

6.0 

■ 

pF 

■ Icc 

Power Supply Current 

VcC = Max, All Inputs Grounded, 

All Outputs Open 


125 

140 

■ 

125 

140 

mA 


TRI-STATE PARAMETERS 


'SC 

Output Short Circuit Current 

(Note 5) 

Vo = 0V, Vcc ~ Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

juA 

VQH 

Output Voltage High, (Note 5) 

■OH = ~2 mA 

2.4 

3.2 





V 

Iqh = “6.5 mA 




EM 

3.2 


V 


ac electrical characteristics (With standard load) 





DM54S572, 54S573 

DM74S572, 74S573 



PARAMETER 

CONDITIONS 

5V ±10%;-55°Cto+125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



40 

75 


40 

60 

ns 

*EA 

Enable Access Time 



25 

45 


25 

35 

ns 

tER 

Enable Recovery Time 



25 

45 


25 

35 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do’ not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T A = 25°C. 

Note 4: During Icjq measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh. Iqex or 'SC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM77S295/DM87S295 open-collector 4096-bit PROM 
DM77S296/DM87S296 TRI-STATE® 4096-bit PROM 


general description 

These Schottky memories are organized in the popular 
512 words by 8 bits configuration. Four memory enable 
inputs are provided to control the output states. When 
El and E2 are low and E3 and E4 are high, the output 
presents the contents of the selected word. 


features 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 65 ns 
Enable access— 35 ns 


If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE ™ programming 

■ Board level programming 

■ ROM mates are DM87S95 and DM87S96 


selection guide 


connection diagram 

Dual-ln-Line Package 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM87S295 


X 

X 


N, J 

DM87S296 


X 


X 

N, J 

DM77S295 

X 


X 


J 

DM77S296 

X 



X 

J 


block diagram 




logic symbol 


l be device is enabled when: El - E2 • E3 • E4 



El £2 E3 E4 


«e<nrm 

f£fU 
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S295/DM87S295 open-collector 4096-bit PROM 
S296/DM87S296 TRI-STATE® 4096-bit PROM 




























absolute maximum ratings (Notei) 

Supply Voltage (Note 2) -0.5V to +7V 

Input Voltage (Note 2) -1 .2V to +5.5V 

Output Voltage (Note 2) -0.5V to +5.5V 

Storage T em peratu re -65° C to + 1 50° C 

Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 



MIN 

MAX 

UNITS 

Supply Voltage (Vqq) 

DM77S295, DM77S296 

4.5 

5.5 

V 

DM87S295, DM87S296 

4.75 

5.25 

V 

Ambient Temperature (Ta) 

DM77S295, DM77S296 

-55 

+125 

°c 

DM87S295, DM87S296 

0 

+70 

°c 

Logical "0" Input Voltage (Low) 

0 

0.8 

V 

Logical “1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

DM77S295, 296 j 

DM87S295, 296 j 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

IlL 

Input Load Current, All Inputs 

VCC = Max, V|N = 0.45V 


-80 

-250 


-80 

-250 

pA 

IlH 

Input Leakage Current, All Inputs 

Vqc = Max, V|N = 2.7V 



25 



25 

pA 

l| 

Input Leakage Current, All Inputs 

VcC = Max, V |j\j = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, Iq|_ = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V| L 

Low Level Input Voltage 




0.80 



0.80 

V 

V| H 

High Level Input Voltage 


2.0 



2.0 



V 

•CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

VqC = Max, VcEX ~ 2.4V 



50 



50 

pA 

Vcc = Max, VcEX = 5.5V v 



100 



100 

A A 

vc 

Input Clamp Voltage 

Vcc = Min, 1 1 |sj =—18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N = 2V, Ta = 25°C, 

1 MHz 


4.0 

i 

■ 

4.0 

■ 

pF 

co 

Output Capacitance 

VCC = 5V, Vo = 2 V, T A = 25°C, 

1 MHz, Output "OFF" 


6.0 

■ 

■ 

6.0 

■ 

pF 

'cc 

Power Supply Current 

Vcc = Max, All Inputs Grounded, 

All Outputs Open 


115 

170 

■ 

115 

170 

mA 


TRI-STATE PARAMETERS 


'SC 

Output Short Circuit Current 

(Note 5) 

Vo = 0V, Vcc = Max, (Note 4) 

-30 

-60 

-100 

-30 

-60 

-100 

mA 

Ihz 

Output Leakage (TRI-STATE) 

VCC = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 


■ 

±50 

■ 

■ 

±50 

pA 

vqh 

Output Voltage High, (Note 5) 

lOH = -2 mA 

2.4 

3.2 





V 



lOH = “0.5 mA 




El 

3.2 


V 


ac electrical characteristics (With standard load) 





DM77S295, 296 

DM87S295, 296 



PARAMETER 

CONDITIONS 

5V±10%;-55°Cto+125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



40 

75 


40 

65 

' ns 

*EA 

Enable Access Time 



20 

40 


20 

35 

ns 

tER 

Enable Recovery Time 



20 

40 


20 

35 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5V and T/\ = 25° C. 

Note 4: During Igc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh. IcEX or *SC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 1 and pin 6). 
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Preliminary 


DM54S473/DM74S473 open-collector 4096-bit PROM 
DM54S472/DM74S472 TRI-STATE® 4096-bit PROM 


nPnpra I rlocnrintinn 

3”' ~ WWW ■ 'f# . 

These Schottky PROM memories are organized in the 
popular 512 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes a! ! 
8 outputs to go to the "OFF'' or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions. 


PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 


DM74S473 


DM74S472 


DM54S473 


DM54S472 


o+i ira c 
■ UUIUI u o 

■ Advanced titanium-tungsten (Ti-W) fuses 

■ Schottky-clamped for high speed 

Address access— 65 ns max 
Enable access— 40 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ Low voltage TRI-SAFE™ programming 

■ Board level programming 

■ High density 20-pin package 


Military Commercial 


Open- 

Collector 


TRI-STATE Package 


block diagram 

connection diagram 


Dual-In-Line Package 


4096 BIT ARRAY 
64 X 64 BIT 
MEMORY MATRIX 


DECODER I 1 DECODER 1 I DECODER I DECODER I OECODER I I DECOOER I I DECODER I I DECOOER 


logic symbol 














































absolute maximum ratings (Notei) 


operating conditions 


MAX 


UNITS 


MIN 


Supply Voltage (Note 2) 

--0.5V to +7V 

Supply Voltage (Vqq) 




Input Voltage (Note 2) 

-1.2V to +5.5V 

DM54S473, DM54S472 

4.5 

5.5 

V 

Output Voltage (Note 2) 

-0.5V to +5.5V 

DM74S473, DM74S472 

4.75 

5.25 

V 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

-65° C to +1 50° C 

300° C 

Ambient Temperature (T A ) 
DM54S473, DM54S472 

-55 

+ 125 

°C 



DM74S473. DM74S472 

0 

+70 

°C 



Logical "0" Input Voltage (Low) 

0 

0.8 

V 



Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note 3) 


PARAMETER 

CONDITIONS 

DM54S473, 54S472 

DM74S473, 74S472 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

mm 

Input Load Current, All Inputs 

Vcc = Max. V||M = 0.45V 


-80 

-250 


-80 

-250 

PA 

1 IH 

Input Leakage Current, AM Inputs 

Vqc = Max, V|i\j = 2.7V 



25 

■1 


25 

pA 

l| 

Input Leakage Current, All Inputs 

Vcc = Max, V||\i = 5.5V 



1.0 



1.0 

mA 

v OL 

Low Level Output Voltage 

Vcc = Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

'CEX 

Output Leakage Current 
(Open-Collector Only) (Note 5) 

Vcc = Max, VcEix ” 2.4V 



50 



50 

MA 

VqC = Max, VcEX = 5.5V 



100 



100 

-uA 

vc 

Input Clamp Voltage 

Vcc = Min, l|[\| = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vcc = 5V, V|N = 2V, Ta = 25°C, 

1 MHz 


4.0 


■ 

4.0 

■ 

pF 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2 V, T A = 25°C, 

1 MHz, Output "OFF" 


6.0 

■ 

■ 

6.0 


pF 

>cc 

Power Supply Current 

^CC = Max, All Inputs Grounded, 

All Outputs Open 


135 

■ 

■ 

135 

165 

mA 


TRI-STATE PARAMETERS 


•sc 

Output Short Circuit Current 

(Note 5) 

Vo = 0V, Vcc = Max, (Note 4) 

-30 

-60 

n 

-30 

-60 ; 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 


■ 

■ 

±50 

pA 

vqh 

Output Voltage High, (Note 5) 

lOH = “2 mA 

2.4 

3.2 





V 

Iqh = “6.5 mA 




ezi 

3.2 


V 


ac electrical characteristics (With standard load) 





DM54S473, 54S472 

DM74S473, 74S472 



PARAMETER 

CONDITIONS 

5V ±10%, -55°C to +125°C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



45 

80 


45 

65 

ns 

tEA 

Enable Access Time 



28 

55 


28 

40 

ns 

tER 

Enable Recovery Time 



28 

55 


28 

40 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5V and T A = 25° C. 

Note 4: During Igc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure Vqh, IcEX or •SC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM8678 bipolar character generator 
general description 

The n m O 07Q jp o 64 ch3r3cter bipolar ch3r3ct8r ySuSrstor 
with serial output, and packaged in a standard 16-pin 
DIP designed primarily for the CRT display marketplace. 
The DM8678 incorporates several CRT system level 
functions, as well asa7x9or5x7 row scan character 
font. The DM8678 performs the system functions of 
parallel to serial shifting, character address latching, 
character spacing, and character line spacing which are 
normally done with extra packages. 

Shifted characters can be generated by the on-chip 
subtractor. 

The clear input and the load enable input are active low. 
load enable is synchronous with the dot clock. Both 
the line clock and the dot clock are positive edge- 
triggered. When the address latch control signal is high, 
the character addresses "Fall Through” the latch. And 


w h G m ths address !utch control ssqmc 
character addresses are latched. 


yuco iuvv, uic 


features 

■ 64-character— row scan 

■ 5x7 or 7x9 font 

a Shifted lower case descending characters 

■ Serial output 

■ 16-pin package 

■ 20 MHz clock rate 

■ On-chip input latches 

■ On-chip shift register 

■ On-chip dot blanking 

■ On-chip row blanking 

■ TRI-STATE® output 


DM8678BWF/ 


DM8678CAE/ 


DM8678CAB/ 


DM8678CAH/ 


DM8678CAD/ 


DM8678BTK/ 


DM8678CAS/ 


ROW SCAN 


X 


X 


X 


X 


X 


X 


X 



FONT 

PACKAGE 

Upper Case Block Letters 

N, J 

Shifted Lower Case Block 

N, J 

Upper Case Block Letters 

N, J 

Shifted Lower Case Block 

N, J 

Kata Kana 

N, J 

Upper Case Script Letters 

N, J 

IBM 3741 Selectric 

L ' ... 

N. J 

j 


block diagram 


connection diagram 

Dual-1 n-Line Package 


ADDRESS LATCH 
CONTROL 




ADDRESS LATCH Jj, 
CONTROL 


CLOCK CONTROL 


logic symbol 


ADDRESS LATCH 
CONTROL 
At 




I EDGE TRIGGERED! 
CLOCK GEN I 


LINE CLOCK 

CLOCK CONTROL 
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absolute maximum ratings (Notei) 

Supply Voltage -0.5V to +7V 

Input Voltage —1 .2 V to +5.5V 

Output Voltage —0.5V to +5.5V 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 


Supply Voltage Wqq) 

MIN 

4.75 , 

MAX 

5.25 

UNITS 

V 

Ambient Temperature (Ta) 

0 

+70 

° c 

Logical "0" Input Voltage (Low) 

0 

0.8 

V 

Logical "1" Input Voltage (High) 

2.0 

5.5 

V 


dc electrical characteristics (Note 2 ) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

IlL 

Input Load Current, All Inputs 

Vcc = Max, V||\j = 0.45V 


-0.8 

-1.6 

mA 

IlH 

Input Leakage Current, All Inputs 

Vcc - Max, V|[\i = 2.4V 



40 

ma 

>1 

Input Leakage Current, All Inputs 

Vcc = Max, V||\j = 5.5V 



1 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, 1 o L = ^ mA 


0.35 

0.45 

V 

V|L 

Low Level Input Voltage 

VCC = Min 



0.80 

V 

V|H 

High Level Input Voltage 

VcC = Min 

2.0 



V 

vc 

Input Clamp Voltage 

VcC = Min, l||\| = -12 mA 


-0.8 

-1.5 

V 

C|N 

Input Capacitance 

VCC = 5V, V|N = 2V, Ta = 25°C, 

1 MHz 


4.0 


pF 

co 

Output Capacitance 

VCC = 5V, Vo = 2V, T A = 25° C, 

1 MHz, Output "OFF" 


6.0 


pF 

•cc 

Power Supply Current 

VcC = Max, All Inputs Grounded, 

All Outputs Open 


115 

145 

mA 


TRI-STATE PARAMETERS 


•sc 

Output Short-Circuit Current 

Vo = 0V, Vcc = Max 

-15 


-50 

mA 

•HZ 

Output Leakage 

Vcc = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 



±40 

H A 

VOH 

Output Voltage High 

Iqh = ~2 mA 

2.4 

3.2 


V 


ac electrical characteristics (With standard load) (Note 2) 



> 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

CC 

o 

: 3E 


Access Time 




1 


Tdo 

Dot Clock to Output 



35 

1 

ns 

III 

Tea 

Output Enable 



20 

KM 

ns 

SE 

ter 

Output Disable 



20 

40 

ns 


Tsi 

Set-Up Time 


40 





Load to Dot Clock 


25 


ns 


t S2 

Address to Load 


350 

200 


ns 


t S3 

TS4 

Clear to Load 

Control to Line Clock 

See Switching Time Waveforms 

350 

40 



ns 

ns 


t S5 

Line Clock to Load 


950 



ns 


TS6 

Address to Address Latch 


40 



ns 



Hold Time 







Thi 

Load from Dot Clock 


0 



ns 


TH2 

Address from Load 


0 



ns 


TH3 

Control from Line Clock 


100 



ns 


TH4 

Address from Address Latch 


40 



ns 
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ac electrical characteristics (Continued) (With standard load) (Note 2) 



PARAMETER 

CONDITIONS 

Minimum Pulse Width 

Line Clock 

Clear 

Dot Clock 

Load 

Address Latch 

Maximum Clock Frequency 

See Switching Time Waveforms 


MIN TYP MAX UNITS 




40 

16 20 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vqq = 5V and T/\ = 25° C. 


standard test load 


DEVICE 

OUTPUT 



Input waveforms are supplied by a pulse generator 
having the following characteristics: PRR = 1 MHz, 
ZoUT = ^O f2, t r < 2.5 ns and tf < 2.5 ns (between 
1.0V and 2.0V). 

TOO ' s measured with output enable at a steady low 
level. 


switching time waveforms 


> 

cc 

o 

z 

UJ 


3V 

ADDRESS INPUT 
OV 

ADDRESS 
LATCH CONTROL 


LINE CLOCK 


CLOCK CONTROL 




LOAD ENABLE 


DOT CLOCK 


OUTPUT ENABLE 





J 




















truth tables 


a) Address Latch b) Output 


OUTPUT 

STATE OF 

ENABLE 

THE OUTPUT 

1 

Output Hi-Z 

0 

Data Out 


ADDRESS LATCH 

FUNCTION 

CONTROL 

PERFORMED 

0 

Latched 

1 

Fall Through 


c) 4-Bit Line Counter 


CLOCK CONTROL 

LINE CLOCK 

CLEAR 

LINE COUNTER 

H 

_r 

H 

Increment line counter 

X 

X 

L 

Asynchronous clear 

resets counter 

L 

X 

H 

Clock inhibited 

H 


H 

No change on high-to- 
low clock edge 


X = Don't care 


definitions 

A1— A6: Character address. A 6-bit code which selects 
1 of the 64 characters in the font. 


Clear: Active low clear for mod 16 row counter, (can be 
used to truncate mod 16 counter). 

Line Clock: Clock that advances the tine counter. 
Advances counter on the low-to-high transition. 

Clock Control: Enables line clock when high and 
disables line clock when low. 


functional description 

To select a character, a 6-bit binary word must be 
present at the address inputs A1— A6 when the address 
latch control is high. This address can be latched by 
bringing the address latch c ontro l signal low after a 
40 ns set-up time. When the clear input receives a low 
pulse, the counter is reset to zero. The shift register can 
be loaded (t/\SL ns ) a ^ ter character is addressed. 
Data, representing one horizontal line of the addressed 
character, is available at the output when the load 
enable input is brought low. As shown in Figure 1 , 
valid data arrives serially at the output. Dot clock 
pulses beyond that required to shift out one line of the 
character will add lows to the end of character. This 
provides a horizontal spacing between characters. 

Figure 2 shows how the counter sequences through the 
rows of addressed lines with the application of clock 


Load Enable: Active low load command which routes 
data from the character ROM to the “D” inputs of the 
7-bit shift register. 

Dot Clock: A low-to-high transition of the dot clock 
loads the shift register if load enable is low or shifts 
data if load enable is high. 


Output Enable: An active low output enable. When high 
the output is in the Hi-Z state. 

Output: A TTL TRI-STATE output buffer. 


pulses at the line clock input. Any additional line 
clocks beyond that required to display the character 
will put a vertical space between characters. This spacing 
can be truncated by bringing the clear input low. 
Detailed system application infomation is contained in 
application note AN-167 available from National. 

A two character display example is shown in Figure 3 
and a typical system timing waveform is shown in 
Figure 4. 

A chip select input is provided for expansion of the 
character font. The various standard fonts are shown in 
Figures 5, 6, 7, 8, 9 and 10. 
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functional description (Continued) 

Character Cycle — ROM data corresponding to one 
line of characters is loaded into the shift register tASL 
after the ROM is addressed. When load enable goes low, 
ROM data is allowed to be present at the D input of 
the shift register via the MUX. The first bit of the ROM 
data is transferred to the output at the next low-to-high 
transition of the dot clock. After load enable goes back 
high, the second to seventh clock pulses shift out the 
rest of the selected row of the addressed character. 
Additional clock pulses will shift out low data used 
for spacing. 


Line Cycle — The line counter is a mod 16 counter. 
A low-to-high transition of the line clock advances the 
line counter to the next count. If, for any reason, the 
counts need to be truncated, a low signal at the clear 
input resets the counter to zero. The clock control may 
be used as a line clock disable. A high signal at the line 
clock control terminal enables the counter and a low 
signal disables the line clock. 


CHARACTER 

ADDRESS 

INPUT 



OUTPUT 

LOW 

(SEE NOTE) 


-VALID DATA OUT 


Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until load enable is enabled again and new parallel data 
is loaded into the shift register. 

FIGURE 1. Character Cycle 


CHARACTER 

ADDRESS 


DISPLAY 
FIRST LINE 
OF N CHARACTERS 


DISPLAY 

- SECOND LINE - 
OF N CHARACTERS 


DISPLAY 
- THIRD LINE 
OF N CHARACTERS 


FIGURE 2. Line Cycle 








DM 54S270/ DM74S270 open -col lector 2048-bit ROM 
DM54S370/DM74S370 TRI-STATE® 2048-bit ROM 

general description features 

These Schottky ROM memories are organized in the ■ Schottky-clamped for high speed 
popular 512 words by 4 bits configuration. A memory Address access— 55 ns max 

enable input is provided to control the output states. Enable access— 30 ns max 

When the enable input is in the low state, the outputs 
present the contents of the selected word. 

■ PNP inputs reduce input loading 

If the enable input is raised to a high level, it causes all 

4 outputs to go to the OFF or high impedance state. ■ All dc and ac parameters guaranteed over temperature 
The memories are available in both open-collector and 
TRI-STATE versions and are available as PROM's as 

well as ROM's. ■ PROM mates are DM74S570 and DM74S571 



block diagram 


connection diagram 



Dual-In-Line Package 



TOP VIEW 


logic symbol 
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absolute maximum 

ratings (Notei) 

operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

-0 5V to +7V 

Supply Voltage (Vcc) 



Input Voltage 

-1.2V to +5.5V 

DM54S270, DM54S370 4.5 

5.5 

V 

Output Voltage 

-0.5V to +5.5V 

DM74S270, DM74S370 4.75 

5.25 

V 

Storage Temperature -65°C to +1 50°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Ambient Temperature (T/^> 

DM54S270, DM54S370 -55 

+125 

°c 



DM74S270, DM74S370 0 

+70 

°c 



Logicai "0" input Voitage (Low) 0 

0.8 

V 



Logical ”1" Input Voltage (High) 2.0 

5.5 

V 


dc electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

DM54S270, 54S370 

DM74S270, 74S370 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

IlL 

Input Load Current, All Inputs 

Vcc = Max, V||\| = 0.45V 


-80 

-250 


-80 

-250 

pA 

>IH 

Input Leakage Current, All Inputs 

VCC = Max, V|N = 2.7V 



25 



25 

juA 

l| 

Input Leakage Current, All Inputs 

Vcc = Max, V||\| = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

VlL 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

ICEX 

Output Leakage Current 

(Open-Collector Only) 

Vcc = Max, Vqex 2.4V 



50 



50 

J«A 

Vcc = Max, Vqex = 5.5V 



100 



100 

pA 

vc 

Input Clamp Voltage 

VcC = Mm, l|(\j = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

VCC = 5V, V| N = 2V,Ta = 25 C, 

1 MHz 


4.0 


■ 

4.0 

■ 

pF 

co 

Output Capacitance 

Vcc = 5V, Vo = 2V. T A = 25 C, 

1 MHz, Output "OFF" 

m 

6.0 


■ 

6.0 

■ 

pF 

Icc 

Power Supply Current 

Vcc = Max, All Inputs Grounded, 

All Outputs Open 


80 

130 

■ 

80 

130 

mA 


TRI STATE PARAMETERS 


'SC 

Output Short Circuit Current 

Vo = 0V, Vcc = Max, (Note 3) 

30 

60 

-100 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vq = 0.45 to 2.4V, 

Chip Disabled 


■ 

+ 50 

■ 

■ 

±50 

pA 

VOH 

Output Voitage High 



lOH = ~2 mA 

2.4 

3.2 





V 

Iqm = -6.5 mA 




2 4 

3.2 

1 


V 


ac electrical characteristics (With standard load) 


PARAMETER 

CONDITIONS 

DM54S270. 54S370 

5V ± 10%; -55° C to +1 25° C 

DM74S270, 74S370 

5V ±5%; 0°C to +70° C 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

tAA 

Address Access Time 



37 

70 


37 

55 

ns 

mm 

Enable Access Time 



18 

35 


18 

30 

ns 

tER 

Enable Recovery Time 



18 

35 


18 

30 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5V and T A = 25°C. 

Note 3: During Isc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM77S95/DM87S95 open-collector 4096-bit ROM 
DM77 S96/DM87S96 TRI-STATE® 4096-bit ROM 

general description features 

These Schottky ROM memories are organized in the ■ Schottky-clampi 
popular 512 words by 8 bits configuration. Four Address acce 

memory enable inputs are provided to control the Enable acces: 

output states. When El and E2 are low and E3 and E4 
are high, the output presents the contents of the selected 

word. ■ PNP inputs redu 


If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF". or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE® versions and are available as PROM's as 
well as ROM's. 


Schottky-clamped for high speed 
Address access— 65 ns max 
Enable access— 35 ns max 


PNP inputs reduce input loading 


All dc and ac parameters guaranteed over temperature 


PROM mates are DM87S295 and DM87S296 


DM87S95 

DM87S96 

DM77S95 

DM77S96 


Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 


X 

X 


N, J 


X 


X 

N, J 

X 


X 


J 

X 



X 

J 


block diagram 




connection diagram 

Dual-ln-Line Package 


OUTPUT If OUTPUT 
BUFFER I] BUFFER 



The device is enabled when: E-j - £2* E3-E4 


logic symbol 
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absolute maximum ratings (Notei) operating conditions 




Supply Voltage 

Input Voltage 

Output Voltage 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

0.5V to +7V Supply Voltage (Vqq> 

-1 .2 V to +5.5V DM77S95, DM77S96 

-0.5V to +5.5V DM87S95, DM87S96 

-65°C to +150°C a , ■ -y . , 

„ Ambient Temperature (T 

300 C DM77S95, DM77S96 

DM87S95, DM87S96 

MIN 

4.5 

4.75 

-55 

0 

MAX 

5.5 

5.25 

+125 

+70 

UNITS 

V 

V 

°c 

°c 



Logical "0 

' Input Voltage (Low) 

D 

0.8 

V 



Logical "1 

' Input Voltage (High) 2.0 

5.5 

V 

dc electrical characteristics (Note 2) 








PARAMETER 

CONDITIONS 

DM77S95, 77S96 

DM87S95, 87S96 

UNITS 

MiN 

TYP 

MAX 

MiN 

TYP 

MAX 

IlL 

Input Load Current, All Inputs 

Vqc = Max, V||\j = 0.45V 


-80 

-250 


-80 

-250 

mA 

• IH 

Input Leakage Current, All Inputs 

VcC = Max, V | |\j = 2.7V 



25 



25 

JUA 

l| 

Input Leakage Current, All Inputs 

Vcc = Max, V|N = 5.5V 



1.0 



1.0 

mA 

v OL 

Low Level Output Voltage 

Vqc = Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V | H 

High Level Input Voltage 


2.0 



2.0 



V 

'CEX 

Output Leakage Current 

Vqc = Max, Vqex ~ 2.4V 



50 



50 

HA 


(Open-Collector Only) 

Vqq = Max, Vq£x = 5.5V 



100 



100 

pA 

vc 

Input Clamp Voltage 

Vqq = Mm, l|f\| = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

Vqq = 5V, V|N = 2V, Ta = 25 C. 

1 MHz 


4.0 


■ 

4.0 

■ 

pF 

co 

Output Capacitance 

Vqq = 5V, Vo = 2 V, T A = 25 C, 

1 MHz, Output "OFF” 


6.0 


■ 

6.0 

■ 

pF 

*cc 

Power Supply Current 

Vqc = Max; AM Inputs Grounded, 

A!! Outputs Open 


110 

170 

■ 

115 

170 

mA 

i 

TRI-STATE PARAMETERS 

'SC 

Output Short Circuit Current 

Vq = CV, Vqq = Max, (Note 3) 

-30 

60 

-100 

-30 

-60 

-100 

mA 

IHZ 

Output Leakage (TRI-STATE) 

Vqq = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 


■ 

+ 50 

■ 

■ 

+ 50 

PA 

VQH 

Output Voltage High, 

lOH = “2 mA 

2.4 

3.2 





V 



. IQH = _ 0.5 mA 




BM 

3.2 


V 

ac electrical characteristics (with standard load) 


PARAMETER 

CONDITIONS 

DM87S95, 87S96 

5V ±10%;-55°C to +125° C 

DM77S95, 77S96 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



37 

80 


37 

65 

ns 

tEA 

Enable Access Time 



18 

40 


18 

35 

ns 

tER 

Enable Recovery Time 

— 


18 

40 




18 

35 

ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for V^c = 5V and T A = 25 C. 

Note 3: During Igc measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 



i 


lOfl-i 
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DM75S29/DM85S29 open-collector 8192-bit ROM 
DM75S28/DM85S28 TRI-STATE® 8192-bit ROM 


general description 

These Schottky ROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enable inputs are provided to control the out- 
put states. When El and E2 are low and E3 and E4 are 
high, the output presents the contents of the selected 
word. 

If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as PROM's as 
well as ROM's. 


features 

■ Schottky-clamped for high speed 

Address access— 70 ns max 
Enable access— 45 ns max 

■ PNP inputs reduce input loading 

■ All dc and ac parameters guaranteed over temperature 

■ PROM mates are DM87S229 and DM87S228 



Military 

Commercial 

Open- 

Collector 

TRI-STATE 

Package 

DM85S29 


X 

X 


N, J 

DM85S28 


X 


X 

N, J 

DM75S29 

X 


X 


J 

DM75S28 

X 



X 

J 


block diagram 



The device is enabled when: El « E2 • E3 • E4 


connection diagram 


Dual-In-Line Package 



logic symbol 
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absolute maximum 

ratings (Notei) 

operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage 

■0.5V to +7V 

Supply Voltage (Vcc) 



Input Voltage 

-1 ,2V to +5.5V 

DM75S29, DM75S28 4.5 

5.5 

V 

Output Voltage 

-0.5V to +5.5V 

DM85S29, DM85S28 4.75 

5.25 

V 

Storage Temperature -65° C to +1 50°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Ambient Temperature (T A ) 

DM75S29, DM75S28 -55 

+125 

°C 



DM85S29, DM85S28 0 

+70 

°c 



Logical ”0" Input Voltage (Low) 0 

0.8 

V 



Logical "1" Input Voltage (High) 2.0 

5.5 

V 


dc electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

DM75S29, 75S28 

DM85S29, 85S28 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

IlL 

Input Load Current, All Inputs 

VcC = Max, V|N = 0.45V 


-80 

-250 


-80 

-250 

pA 

IlH 

Input Leakage Current, All Inputs 

Vcc = Max, V||\| = 2.7V 



25 



25 

/iA 

'1 

Input Leakage Current, All Inputs 

Vcc = Max, V|[\| = 5.5V 



1.0 



1.0 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, Iql = 16 mA 


0.35 

0.5 


0.35 

0.5 

V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

( CEX 

Output Leakage Current 

Vqc = Max, VcEX ' 2.4V 



50 



50 

pA 


(Open-Collector Only) 

Vcc = Max, VcEX = 5-5V 



100 



100 

iUA 

vc 

Input Clamp Voltage 

Vcc “ Min, l||\j = -18 mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C|N 

Input Capacitance 

VcC = 5V,V| N = 2V,T A = 25 C, 

1 MHz 


4.0 


■ 

4.0 

■ 

PF 

Co 

Output Capacitance 

Vcc = 5V, Vo = 2V, T A =' 25 C, 

1 MHz, Output "OFF" 


6.0 


■ 

6.0 

■ 

PF 

'cc 

Power Supply Current 

l 

VCC = Max, All Inputs Grounded, 

A!' Outputs Open 


140 

170 

■ 

140 

170 1 
! 1 

mA 


TRI STATE PARAMETERS 


!SC 

Output Short Circuit Current 

Vo = 0V, Vcc = Max, (Note 3) 

-30 

•60 

1 

-100 

1 

-30 

-60 

-100 

mA 

'HZ 

Output Leakage (TRI-STATE) 

Vcc = Max, Vo = 0.45 to 2.4V, 

Chip Disabled 


■ 

± 50 

■ 

■ 

±50 

PA 

v OH 

Output Voltage High 

lOH = ~2 mA 

2.4 

3.2 





V 

Iqh = ~6.5 m A 




wm 

3.2 


V 


ac electrical characteristics (with standard load) 





DM75S29, 75S28 

DM85S29, 85S28 



PARAMETER 

CONDITIONS 

5V ±10%;-55Cto+125 C 

5V ±5%; 0°C to +70°C 

UNITS 




MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


tAA 

Address Access Time 



47 

90 


47 

70 

ns 

l EA 

Enable Access Time 



30 

50 


30 

45 

ns 

tER 

Enable Recovery Time 



30 

50 


30 

45 

ns 


Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits apply over the entire operating range unless stated otherwise. Ail typical values are for Vqq = 5V and T A = 25°C. 

Note 3: During l$c measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM7575/DM8575. DM7576/DM8576 



Bipolar ROMs 


DM7575/ DM8 575, DM7576/DM8576 


programmable logic array (PLA) 
general description 

The DM7575/DM8575 and DM7576/DM8576 are 
mask-programmable logic arrays designed for use 
in applications where random logic is required. The 
devices have fourteen data inputs and eight out- 
puts. Each output provides a sum of product terms 
where each product term can contain any combina- 
tion of 14 variables or their complements. The 
total number of product terms which can be pro- 
vided is 96. Any product term which is repeated 
is counted only once. Since some functions are 
more easily represented in their inverted form, an 
option is provided to allow for either the true or 
complement of the function on each output. The 
products are particularly useful in providing con- 
trol logic for digital systems. The DM7575/ 


DM8575 has a conventional totem-pole output 
whereas the DM7576/DM8576 is provided with 
a passive pullup output. This latter configuration 
is useful in expanding functions by connection of 
outputs of different packages. 

features 

■ A 2 14 -by-8 ( 1 28k) bit memory would be needed 
to provide equivalent function 

■ Typical delay 90 ns 

■ Typical power dissipation 550 mW 

■ Series 54/74 compatible 


logic and connection diagrams 



Dual-In-Line Package 



Order Number DM7575J, DM8575J, 
DM7576J or DM8576J 
See Package 1 1 

Order Number DM8575N or DM8576N 
See Package 18 
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absolute maximum ratings (Note n operating conditions 


Supply Voltage 

7.0 V 

Supply Voltage (Vqq) 

MIN 

MAX 

UNITS 

Input Voltage 

5.5V 

DM7575, DM7576 

4.5 

5.5 

V 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 

-65° C to +150°C 
300° C 

DM8575, DM8576 
Temperature (T/^) 

4.75 

5.25 

V 


electrical characteristics (Note 2) 


DM7575, DM7576 
DM8575, DM8576 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage 

V cc = Min 

2 



Logical "0" Input Voltage 

V cc = Min 



0.8 

Logical "1" Output Voltage 
(DM7575/DM8575 Only) 

V cc = M,n. 

Iout ~ 800pA 

2.4 



Logical "1" Output Current 
(DM7576/DM8576 Only) 

V cc = Max. V OUT = 5.5V 



100 

Logical "0" Output Voltage 




0.4 

Logical "1" Input Current 

- - s: nr 



40 

1 

Logical "0" Input Current 

V cc = Max, V, N = 0.4V 



-1.0 

Output Short Circuit Current DM7575/76 

(Note 3) DM8575/76 

V cc = Max, V OUT = 0V 

-20/- 1.75 
— 18/— 1 .65 


-55/-3.5 

-55/-3.3 

Supply Current 

V C c = Max 


110 

170 

Input Diode Clamp Voltage 

V CC = Min _ 

T A = 25° C lfN " 12 mA 



-1.5 

Propagation Delay to a Logical "0” from Data 

Inputs to Outputs, t pd0 

T a C = = 25 0 C V ' Cl = 50 pF ' Rl = 400n 


100 

150 

Propagation Delay to a Logical "1" from Data 

Inputs to Outputs, t pd1 

V cc = 5.0V 

T a = 25° C 


80 

150 



> 

DC 

O 

111 

SE 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of “Electrical Characteristics" provides conditions for actuai device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7575/76 
and across the 0°C to 70°C range for the DM8575/76. All typicals are given for V^c = 5.0V and T^ = 25°C. 

Note 3: Only one output at a time should be shorted. 


< eoe 

■ jCOO 


DM7575/ DM 8 575, DM7576/DM8576 



















Bipolar RAMs 


DM5489/DM7489 (SN5489/SN7489) 
64-bit random access read/write memory 


general description 

The DM5489/DM7489 is a fully decoded 64-bit 
RAM organized as 16 4-bit words. The memory is 
addressed by applying a binary number to the four 
Address inputs. After addressing, information may 
be either written into or read from the memory. 
To write, both the Memory Enable and the Write 
Enable inputs must be in the logical "0” state. 
Information applied to the four Write inputs will 
then be written into the addressed location. To 
read information from the memory the Memory 
Enable input must be in the logical "0” state and 
the Write Enable input in the logical "1" state. 
Information will be read as the complement of 
what was written into the memory. When the 

block diagram 


Memory Enable input is in the logical "1" state, 
the outputs will go to the logical "1" state. 

features 

■ Series 54/74 compatible 

■ Organized as 16 4-bit words 

■ Typical access from chip enable 23 ns 

■ Typical access 35 ns 

■ Typical power dissipation 400 mW 

■ Open collector outputs to permit "wire OR” 
capability 



connection diagram 


Dual-ln-Line Package 


truth table 


A, A ? A 3 D a S 4 0 


ME WE 0, S, 0 2 S 2 


Order Number DM5489J 
or DM7489J 
See Package 10 
Order Number DM7489N 
See Package 15 


MEMORY 

ENABLE 

WRITE 

ENABLE 

OPERATION 

OUTPUTS 

0 

0 

Write 

Logical "1 " State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Logical "1" State 
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DM5489/DM7489 




absolute maximum ratings (Notei) 

Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature Range 
DM5489 
DM7489 

Storage Temperature Range 

Lead Temperature (Soldering, 10 sec) 


7V 

5.5V 

5.5V 


-55°C to +125°C 
0°C to +70°C 
-65°C to +150°C 
300°C 


electrical characteristics (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Logical "1" Input Voltage 

DM5489 

V cc = 4.5V 


2.0 



V 

DM7489 

V cc = 475V 




Logical "0" Input Voltage 

DM5489 

V cc = 4.5V 




0.8 

V 

DM7489 

V cc = 4.75V 




Logical "1" Output Current 

DM5489 

V cc = 5.5V 

V 0 = 5.25V 



100 

... f*A 

DM7489 

V cc = 5.25V 



20 

pA 

Logical "0" Output Voltage 

DM5489 

V cc = 4.5V 

l Q = 12 mA 



0.4 

V 

DM7489 

V cc = 4.75V 



Logical "1" Input Current 

DM5489 

V cc = 5.5V 

V 1N = 2.4V 



40 

mA 

DM7489 

V cc = 5.25V 




DM5489 

V cc = 5.5V 

V IN = 5.5V 




mA 


DM7489 

V cc = 5.25 V 




Logical "0" Input Current 

DM5489 

V cc = 5.5V 




-1.6 

mA 

DM7489 

V cc = 5.25V 




Supply Current 

DM5489 

V cc = 5.5V 

All Inputs at GND 


80 

120 

mA 

DM7489 

V cc = 5.25V 


Input Clamp Voltage 

DM5489 

V cc = 4.5V 

1 in = — 12 mA 



< 

n 

o 

V 

DM7489 

V cc = 4.75V 



-1.5 | 


switching characteristics (Over recommended operating ranges of V cc and T A ) 





CONDITIONS 

DM5489 

DM7489 

UNITS 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

tPLH 





34 

80 


34 

60 

ns 

tPHL 

Access lime r-rom Address 



35 

80 


35 

60 

ns 

tPLH 

Disable Time From Memory Enable 



23 

55 


23 

40 

ns 

l PHL 

Enable Time From Memory Enable 



23 

55 


23 

40 

ns 

tSFTUP 

Setup Time 

Address to Write 

Enable 


0 

-14 


0 

-14 


ns 



Data to Write Enable 

R L1 = 300ft 
R L2 = 600ft 
C L = 30 pF 

0 

-15 


0 

-15 


ns 



Memory Enable To 

Write Enable 

0 

-10 


0 

-10 


ns 

Ihold 

Hold Time 

Address From Write 

Enable 

5 

-7 


5 

-7 


ns 



Data From Write 

Enable 


0 

-14 


0 

-14 


ns 


; 

Memory Enable 

From Write Enable 


0 

-10 


0 

-10 


ns 

l WP 

Write Pulse Width 


50 

20 


40 

20 


ns 

tSR 

Sense Recovery Time 



31 

65 


31 

55 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics” provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature 
range for the DM5489 and across the 0°C to 70°C range for the DM7489. All typicals are given for 
Vcc = 5.0V and T A = 25°C. 




Preliminary 


DM54 LS189/ DM74 LS189 low power 64-bit 
random access memories with TRI-STATE® outputs 


general description 


These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of 4 bits each. They are fully 
decoded and feature a chip enable input to simplify 
decoding required to achieve the desired system organi- 
zation. This device is implemented with low power 
Schottky technology resulting in one-fifth power while 
retaining the speed of standard TTL. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast rise time characteristics of the TTL 
totem-pole output. Systems utilizing data bus lines with 
a defined pull-up impedance can employ the open- 
collector DM54LS289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when 
both the chip enable input and the read/write input are 
low. While the read/write input is low, the outputs are in 
the high impedance state. When a number of the 
DM54LS189 outputs are bus-connected, this high 
impedance state will neither load nor drive the bus line, 


but it will allow the bus line to be driven by another 
active output or a passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip enable is low. When the chip 
enable input is high, the outputs will be in the high 
impedance state. 

features 

■ Schottky-clamped for high speed applications 

Access from chip enable input— 40 ns typ 
Access from address inputs— 60 ns typ 

■ TRI-STATE outputs drive bus-organized systems 
and/or high capacitive loads 

■ Low power— 75 mW typ 

■ DM54LS189 is guaranteed for operation over the full 
military temperature range of -55°C to +125°C 

■ Compatible with most TTL and DTL logic circuits 

■ Chip enable input simplifies system decoding 


connection diagram 


Dual-ln-Line and Flat Package 
SELECT INPUTS DATA DATA 



1 2 


TOP VIEW 


truth table 


FUNCTION 

INPUTS 

OUTPUT 

CHIP 

ENABLE 

READ/ 

WRITE 

Write 

(Store Complement of Data) 

L 

L 

H 

Read 

L 

H 

Stored Data 

Inhibit 

H 

X 

H 


H = high level 
L = low level 
X = don't care 
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absolute maximum ratings (Noteij 


operating conditions 





MIN 

MAX 

Supply Voltage, Vqq 

7V . 

Supply Voltage (Vqc) 



Input Voltage 

5.5V 

DM54 LSI 89 

4.5 

5.5 

Output Voltage 

5.5V 

DM74LS189 

4.75 

5.25 

Storage Temperature Range 

-65°C to +150°C 

Temperature (T^) 



Lead Temperature (Soldering, 10 seconds) 

300° C 

DM54 LSI 89 

55 

+125 



DM74LS189 

0 

+70 


> 

a 

o 

2 

Ul 

2 


electrical characteristics 

Over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 


CONDITIONS 


PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 



Vqc = Min 


Vql Low Level Output Voltage 

Vcc = Min 

•OL = 4 mA 

DM54 LSI 89 


Iql = 8 mA 

DM74LS189 


High Level Input Current 


Vcc = Max, V| = 2.7 


High Level Input Current at Maximum Voltage Vqc ~ Max, V| = 5.5V 


»IL Low Level Input Current 


•OS Short-Circuit Output Current (Note 4) 


ICC Supply Current (Note 5) 


V|c Input Clamp Voltage 


•OZH TRI-STATE Output Current, High Level 
Voltage Applied 


•OZL TRI-STATE Output Current, Low Level 
Voltage Applied 


Vcc = Max, V| = 0.45V 


Vcc = Max, Vo = 0V 


Vcc = Max 


Vcc = Min, If = —18 mA 


Vcc = Max, Vo = 2.4V 


Vcc = Max, Vq = 0.45V 
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switching characteristics 

Over recommended operating ranges of Ta and Vcc (unless otherwise noted) 


PARAMETER 

CONDITIONS 

DM54LS189 

DM74LS189 

UNITS 

MIN 

TYPjl) 

MAX 

MIN 

TYP(I) 

MAX 

tAA Access Times From Address 



60 

100 


60 

10 

ns 

tcZH Output Enable Time to 

High Level 

Access Times From 

Chip Enable 

C|_ = 30 pF, R|_ = 1 kO, 


40 

80 


40 

60 

ns 

tcZL Output Enable Time to 

Low Level 


40 

80 


40 

60 

* ns 

twZH Output Enable Time to 

High Level 

Sense Recovery Times 

From Read/Write 


60 

100 


60 

80 

ns 

twZL Output Enable Time to 

Low Level 


60 

100 

■ 

60 

80 

ns 

*CHZ Output Disable Time 

From High Level 

Disable Times From 

Chip Enable 

C|_ = 5 pF, R|_ = 1 k£2. 


40 

80 


40 

60 

ns 

*CLZ Output Disable Time 

From Low Level 


40 

80 


40 

60 

ns 

tWHZ Output Disable Time 

From High Level 

Disable Times From 

Read/Write 


40 

■ 


40 


ns 

tWLZ Output Disable Time 

From Low Level 


40 

■ 


40 



tyvP Width of Write Enable Pulse (Read/Write Low) 


100 



80 



ns 

tASW Set-Up Time 

tDSW 

*CSW 

Address to Read/Write 

0 



0 



ns 

Data to Read/Write 

100 



80 



Chip Enable to 

Read /Write 

0 

■ 

■ 

0 

H 

■ 

*AHW Time 

t DHW 

*CHW 

Address From Read/Write 

0 



0 



ns 


0 



0 



Chip Enable From 

Read/Write 

0 

■ 


0 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM54LS189 and across the 0°C 
to +70°C range for the DM74LS189. All typicals are given for Vqq = 5V and T/^ = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 

Note 5: Iqq is measured with all inputs grounded, and the outputs open. 
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Bipolar RAMs 


DM54S189/DM74S189 64-bit random 
memories with TRI-STATE® outputs 

nonoral rlocrrin+inn 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of four-bits each. They are fully 
decoded and feature a chip-enable input to simplify 
decoding required to achieve the desired system organiza- 
tion. The memories feature PNP input transistors that 
reduce the low level inpbt current requirement to a 
maximum of -0.25 mA, only one-eighth that of a 
DM54S/DM74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast-rise-time characteristics of the TTL 
totem-pole output. Systems utilizing data-bus lines with 
a defined pull-up impedance can employ the open- 
collector DM54S289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low. 
While the read/write input is low, the outputs are in the 
high-impedance state. When a number of the DM54S189 
outputs are bus-connected, this high-impedance state 
will neither load nor drive the bus line, but it will allow 
the bus line to be driven by another active output or a 
passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 


access 


input is high and the chip-enable is low. When the chip- 
enable input is high, the outputs will be in the high- 
impedance state. 

The fast access time of the DM54S189 makes it 
particularly attractive for implementing high-performance 
memory functions requiring access times on the order 
of 25 ns. The high capacitive-drive capability of the 
outputs permits expansion without additional output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing combined with the data inputs being inhibited 
during reading means that both data inputs and outputs 
can be connected to the data lines of a bus-organized 
system without the need for interface circuits. 

features 

■ Schottky-clamped for high-speed applications: 

access from chip-enable input 12 ns typ 

access from address inputs 25 ns typ 

■ TRI -STATE outputs drive bus-organized systems 
and/or high capacitive loads 

■ DM54S289, DM74S289 are functionally equiva- 
lent, have open-collector outputs, and are compat- 
ible with Intel 3101A in most applications 

■ DM54S189 is guaranteed for operation over the fuii 
military temperature range of -55 C to +125°C 

■ Compatible with most TTL and DTL logic circuits 

■ Chip-enable input simplifies system decoding 


connection diagram 

Dual-ln-Line and Flat Package 

SELECT INPUTS DATA DATA 

, * N INPUT OUTPUT INPUT OUTPUT 



1 2 
TOP VIEW 


truth table 


FUNCTION 

INPUTS 

OUTPUT 

CHIP 

ENABLE 

READ/ 

WRITE 

Wi ite 

(Store Complement of Data) 

L 

■ 

High impedance 

Read 

L 

H 

Stored Dat3 

Inhibit 

H 

X 

High Impedance 


h High Level 
L Low Level 
X Don’? CiM o 


Order Number DM54S189J or DM74S189J 
See Package 10 
Order Number DM74S189N 
See Package 15 


I 


! 




\ 
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absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage, Vqq 

7.0 V 

Supply Voltage (Vqc) 




Input Voltage 

5.5V 

DM54S189 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM74S189 

4.75 

5.25 

V 

Storage Temperature Range 

-65° C to +150“C 

Temperature (T /\) 

DM54S189 




Lead Temperature (Soldering, 10 seconds) , 

300° C 

-55 

+125 

°c 



DM74S189 

0 

+70 

°c 


electrical characteristics 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Vjh High Level Input Voltage 


2 



V 

V|l Low-Level Input Voltage 




0.8 

V 

Vqh High-Level Output Voltage 

V C c = Min 

Iqh = -2.0 mA, DM54S189 

2.4 

3.4 


V 

l OH = -6.5 mA, DM74S189 

2.4 

3.2 


Vql Low Level Output Voltage 

Vcc = Min, Iql = 10 mA 

DM54S189 ' 



0.5 

V 

DM74S189 



0.45 

| IH High Level Input Current 

V cc = Max. V, = 2.7 



25 

pA 

1) High Level Input Current at Maximum Voltage 

V cc = Max, V, = 5.5V 



1.0 

mA 

1 il Low Level Input Current 

V cc = Max, V, = 0.45V 



-250 

pA 

IqS Short Circuit Output Current (Note 4) 

V cc = Max, V D = 0V 

-30 


-100 

mA 

l cc Supply Current (Note 5) 

V C c = M ax 


75 

110 

mA 

Vic Input Clamp Voltage 

Vcc = Win, l| = -18 mA 



-1.-2 

V 

Iqzh TRI-STATE Output. Current, High Level Voltage 
Applied 

V cc = Max, V c = 2.4V 



50 

pA 

Iqzl TRI-STATE Output Current, Low Level Voltage 
Applied 

V cc = Max, V Q = 0.45V 



-50 

AA 


switching characteristics 

over recommended operating ranges of T A and V cc (unless otherwise noted) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

j DM54S189 

| DM74S189 

mm 

TYP(1) 

MAX 

MIN 

TYP(1) 

MAX 

l AA Access Times From Address 

C L = 30 pF, R l = 2800, 
(Figure 1) 


25 

50 


25 

35 

ns 

tczH Output Enable Time to 

High Level 

Access Times From 

Chip Enable 


12 

25 


12 

17 

ns 

tczL Output Enable Time to 

Low Level 


12 

25 


12 

17 

ns 

twzH Output Enable Time to 

High Level 

Sense Recovery Times 

From Read/Write 


22 

40 


22 

35 

ns 

*WZL Output Enable Time to 

Low Level 

■ 

22 

40 

■ 

22 

35 

ns 



U1 

CO 


00 

CO 

o 
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switching characteristics (con't) 



*CHZ 

Output Disable Time 

From High Level 

Disable Times From 

tCLZ 

Output Disable Time 

From Low Level 

Chip Enable 

*WHZ 

Output Disable Time 

From High Level 

Disable Times From 

fWLZ 

Output Disable Time 

From Low Level 

Read/Write 

*WP 

Width of Write-Enable Pulse (Read/Write Low) 

t ASW 

Set-Up i ime (Figure i) 

Address to Read/Write 

*DSW 


Data to Read/Write 

*CSW 


Chip-Enable to 

Read/Write 

*AHW 

Hold Time (Figure 1) 

Address From Read/Write 

*OHW 


Data From Read/Write 

tCHW 


Chip-Enable From 

Read/Write 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +1 25°C temperature range for the DM54S189 and across the 0°C to 
+70°C range for the DM74S189. All typicals are given for Vqq = 5.0V and T,^ = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. 

Note 4. Only one output at a time should be shorted. 

Note 5: Ice is Pleasured with all inputs grounded, and the outputs open. 


switching time waveforms 


CHIP ENABLE 3V ‘ 
INPUT 
(SEE NOTE 31 


WAVEFORM 1 
(SEE NOTE I) 


WAVEFORM 2 
(SEE NOTE II 



CHIP-ENABLE 

INPUT 


0V / 


’-Idsw— H , 


Enable and Disable Time From Chip Enable 


BV 

VOH 


READ/WRITE 

INPUT 


WAVEFORM I 
(NOTE II 


WAVEFORM 2 Voh 
(SI OPEN. 

S2 CLOSED) 

(NOTE 1) ==1.5V 



Access Time From Address Inputs 


Write Cycle 


Note 1: Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output 
with internal conditions such that the output is high except when disabled. 

Note 2. When measuring delay times from address inputs, the chip enable input is low and the read/write input is high. 

Note 3: When measuring delay times from chip enable input, the address inputs are steady-state and the read/write input is high. 

Note 4: Input waveforms are supplied by pulse generators having the following characteristics: t r < 2.5 ns, tf < 2.5 ns, PRR < 1 MHz, and 
ZquT = 50ft. 
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Bipolar RAMs 


DM75S68/DM85S68 64-bit (16x4) edge triggered register 
general description features 

The DM75S68/DM85S68 is an addressable "D" register ■ On chip output register 
file. Any of its 16 four-bit words may be asynchronously 

read or may be written into on the next clock transition. a Edge triggered write 

An input terminal is provided to enable or disable the 

synchronous writing of the input data into the location 

specified by the address terminals. An output disable m ^ igh speecl 

terminal operates only as a TRI-STATE® output control 

terminal. The addressable register data may be latched at a JRI -STATE output 
the outputs and retained as long as the output store 
terminal is held in a low state. This memory storage 

condition is independent of the state of the output ■ Optimized for register stack 
disable terminal. 

■ Typical power dissipation 

All input terminals are high impedance at all times, and 
all outputs have low impedance active drive logic states 

and the high impedance TRI-STATE condition. ■ 18-pin package 


High speed 


TRI-STATE output 


Optimized for register stack applications 


Typical power dissipation 


18-pin package 


30 ns typ 


350 mW 


logic and connection diagrams 


(WRITE CLOCK INPUT! 



Dual-In-Line Package 


V rr 03 04 WE CLK OS 00 04 03 



02 01 AO A2 A3 At 01 02 GND 

TOP VIEW 

Order Number DM75S68D 
or DM85S68D 
See Package 4 
Order Number DM85S68N 
See Package 16 
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absolute maximum ratings (Note 


Supply Voltage 
Input Voltage 
Output Voltage 

Storage Temperature Range -65° C to 

Lead Temperature (Soldering, 10 seconds) 


operating conditions 


Supply Voltage, Vqq 
DM85S68 
DM75S68 

Temperature, T^ 
DM85S68 
DM75S68 


Siovuivm unaiuuioiiauua 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 


MIN MAX UNITS 


PARAMETER 

V|h High Level Input Voltage 

V,L Low Level Input Voltage 

V'oh High Levei Output Voitage 

Vol Low Level Output Voltage 

l )H High Level Input Current 

1 1 High Level Input Current at Maximum Voltage 

IlL Low Level Input Current 

*OS Short Circuit Output Current(4) 

*CC Supply Current 

V )C Input Clamp Voltage 

IqZ TRI STATE Output Current 


CONDITIONS 


V cc = Min 

•oh _ ~5.2 i 
V qq = Min, Iql = 16 mA 


low = -2.0 mA, DM75S68 
Ioh = -5.2 mA, DM85S68 
I DM75S68 


V C c = Max, Clock Input 
V IH = 2.4V All Others 

V cc = Max, V IH = 5.5V 

V C c = Max, Clock Input 
V iL = 0.5V All Others ~ 

V cc = Max, V OL = 0V 
Vcc = Max 

Vcc = W' n . I j ni = “18 mA 
_ " 1 Vo = 2.4V 



Switching charactaristics over recommended operating range of T A and V cc (unless otherwise noted) 


> 

££ 

O 

2 

ui 


PARAMETER 

Output Enable to High Level 

Output Enable to Low Level 

Output Disable Time From High Level 

Output Disable Time From Low Level 

Access Time Address to Output 

Output Store to Output 
Clock to Output 

Set-Up Time Address to dock 

Data to Clock 

Address to Output Store 
Write Enable Set Up Time 
Store Before Write 

Hold Time Address From Clock 

Data From Clock 

Address From Output Store 
Write Enable Hold Time 


TYP 

MAX 

MIN 

TYP 

MAX 

20 

40 


20 

35 

14 

30 


14 

24 

10 

18 


10 

15 

12 

22 


12 

18 

30 

55 


30 

40 

20 

35 


20 

30 

25 

50 


25 

40 




Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM75S68 and across the 
0°C to +70°C range for the DM85S68. AH typicals are given for Vcc = 5.0V and T^ = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, ali voltages referenced to ground unless otherwise noted. 
All values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 
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DM54S206/ DM74S206 




Bipolar RAMs 


DM54S206/DM74S206 256 -bit read/write schottky 
memories with open-collector outputs 


general description 

The DM54S206/DM74S206 256-bit active-element mem- 
ories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. They are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low- 
level input current requirement to a maximum of 
-0.25 milliamperes, only one-eighth that of a nor- 
malized Series 54S/74S load factor. The memory- 
enable circuitry is implemented with minimal delay 
times to compensate for added system decoding. 


Write Cycle: The complement of the information at 
the data input is written into the selected location 
when all memory-enable inputs and write-enable input 
are low. While the write-enable input is low, the out- 
put is off. 


Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input is high and the three memory-enable inputs are 
low. When any one of the memory enable inputs is 
high, the output will be off. 

features 

■ Schottky-clamped for high-speed memory systems: 

Access from memory-enable inputs 17 ns typ 
Access from address inputs 35 ns typ 

Power dissipation 1.4 mW/bit typ 

■ Open-collector output for word expansion 

■ Fully decoded, organized as 256 words of one bit 
each 

■ Compatible with most TTL and DTL logic circuits 

■ Multiple memory-enable inputs to minimize external 
decoding 


block and connection diagrams 


IN,>UTS | E nil decooer 


4 T0 16 LINE DECODER 


266 BIT MEMORY 
MATRIX ORGANIZED 
16 BY 16 


Dual-In-Line and Flat Package 


DATA WRITE 
INPUT ENABLE 



111 


ME, ME 2 ME] 


OUTPUT ADDRESS 
INPUT 


Order Number DM54S206J or DM74S206J 
See Package 10 
Order Number DM74S206N 
See Package 1 5 

Order Number DM54S206W or DM74S206W 
See Package 28 
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absolute maximum ratings (Notei) operating conditions 





MIN 

MAX 

UNITS 

Supply Voltage, Vqq 

7.0V 

Supply Voltage (V^c) 




Input Voltage 

5.5V 

DM54S206 

4.5 

5.5 

V 

Output Voltage 

5.5V 

DM74S206 

4.75 

5.25 

V 

Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 

— 65° C to +150 C 

300° C 

Temperature (T/\) 

DM54S206 

-55 

+ 125 

°c 



DM74S206 

0 

+70 

°c 


operating conditions 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Low Level Output Current (Iol) 


■ | 


16 

mA 

Width of Write Enable Pulse (t w ) 


"'•--■■I 




DM54S206 


1 - ^ 



ns 

DM74S206 


n 



ns 

Setup Time (t seTUP ) 

Address to Write Enable 


0 



ns 

Data to Write Enable 


0 



ns 

Memory Enable to Write Enable 


0 



ns 

Hold Time (t HOLD ) 

Address from Write Enable 


10 



ns 

Data from Write Enable 


10 



ns 

Memory Enable from Write Enable 


0 



ns 


electrical characteristics (Note 2 ) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

High-Level Input Voltage ( V (H ) 

! 

2 



V 

Low-Level Input Voltage (V tL ) 




0.8 

V 

Input clamp voltage 

V cc = Min. 1, = -18 mA 



-1.2 

V 

High-Level Output Current (l OH ) 

V cc = Min, V |h = 2V, V IL = 0.8V 






V OH = 2.4V 



40 

pA 


V OH = 5.5V 



100 

MA 

Low-Level Output Voltage (V OL ) DM54S206 

V cc = Min, V IH = 2V. V ,(_ = 0.8V, 



0.5 

V 

DM74S206 

Iql = Ma x 



0.45 

Input Current at Maximum Input Voltage (1,) 

V cc = Max, V, = 5.5V 



1 

mA 

High-Level Input Current (l, H ) 

V cc = Max, V, = 2.7V 



25 

pA 

Low-Level Input Current (l, L ) 

V cc = Max, V| = 0.5V 



-250 

pA 

Supply Current (l cc ) 

V cc = Max, Note 2 


70 

130 

mA 
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DM54S206/DM74S206 


switching characteristics 

All typical values are at V cc = 5.0V, T A = 25°C. (Note 2) 


PARAMETER 

CONDITIONS 

LIMITS 

UNITS 

DM54S206 

DM74S206 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Access Times from Address (t PLH ) 



38 

80 


38 

60 

ns 

Access Times from Address (t PHL ) 



32 

80 

u 

32 

60 

ns 

Disable Time from Memory Enable (t PLH ) 



21 

45 


21 

35 

ns 


C L = 30 pF,R L = 300ft 




■ 




Enable Time from Memory Enable (t PH l ) 



13 

35 

mam 

13 

25 

ns 

Disable Time from Write Enable (t PLH ) 



20 

50 

1 

20 

40 

ns 

Sense-Recovery Time (t SR ) 



14 

50 

H 

14 

40 

ns 


Notel: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for DM54S206 and across the 0°C to 
+70°C range for the DM74S206. All typicals are given for Vqq = 5.0V and T A = +25°C. 

Npte 3: All voltage values are with respect to network ground terminal. 

Note 4: Iqc ' s measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 


truth table 


ac test circuit 



INPUTS 


FUNCTION 

MEMORY 

ENABLEt 

WRITE 

ENABLE 

OUTPUT 

Write (Store 
Complement 
of Data) 

L 

L 

H 

Read 

L 

H 

Stored Data 

Inhibit 

H 

X 

H 


H = high level, L - tow level, X - irrelevant 
*For memory enable: L = all ME inputs low; 
H = one or more ME inputs high. 


FROM 

OUTPUT 

UNDER 

TEST 




C L includes probe and jig capacitance. 
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MM2102A, MM2102AL family 

1024-bit (1024 * 1) static random access memories 


Hacr-rin+in i 

■r k,w . 


The MM2102A family of high speed 1024 x 1 -bit static 
random access read/write memories are manufactured 
using N-channel depletion-mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as a_single 5V supply. The separate 
chip enable input (CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tying 
individual devices to a data bus. Data in and data out 
have the same polarity. 

In addition to the MM2102A, a low power version, 
the MM2102AL, is also available. This selection offers 


a maximum operating current of 33 mA and a guar- 
anteed standby mode down to a power supply voltage 
of 1.5 V. 

features 

■ Single 5V supply 

■ All inputs and outputs directly DTL/TTL compatible 

■ Static operation— no clocks or refresh 

■ TRI-STATE output for bus interface 

■ All inputs protected against static charge 

■ Access time down to 250 ns 



-c onn 


IUUU 
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MM2102A, MM 2102 AL family 

1024-bit (1024 * 1) static random access memories 








absolute maximum ratings (Notei) 

Voltage at Any Pin —0.5V to +7V 

Voltage at Any Pin -0.5V to +7V 

Storage T emperature -65° C to +1 50° C 

Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300°C 


operating conditions 

Supply Voltage (Vqq) 

Ambient Temperature (T^) 

Input Low Voltage 
Input High Voltage 


MIN 

4.75 

0 

-0.5 

2.0 


MAX 

5.25 

+70 

0.8 

V CC 


UNITS 

V 

°c 

V 

V 


dC electrical characteristics TA = 0°Cto+70°C, Vqc = ±5%, unless otherwise specified. 


SYMBOL 

PARAMETER 

CONDITION 

MM2102A 

MM2102A-2, 

MM2102A-4 

MM2102AL, 

MM2102A-2L, 

MM2102A-4L 

UNITS 

MIN 

MAX 

MIN | 

MAX 

mm 

Input Load Current 

V|N = 0 to 5.25V 


10 

II 

10 

mA 

I 

Output Leakage Current 

Cl = 2V, VOUT = 2.4V 


5 

■ 

5 

pA 


Output Leakage Current 

CE = 2 V, VouT = 0.4V 


-10 


-10 

pA 

icc 

Power Supply Current 

All Inputs = 5.25V, 


50 


31 

mA 



Data Output Open, 








T A = 25° C 



■ 



'cc 

Power Supply Current 

All Inputs = 5.25V, 


55 


33 

mA 



Data Output Open, 



■ ■ 





t a =o°c 






VOL 

Output Low Voltage 

lOL = 3-2 mA 


0.4 

I 

0.4 

V 

VOH 

Output High Voltage 

•OH =“200juA 

2.4 


BB 


V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean the device 
may be operated at these values. 


ac electrical characteristics (With standard load) Ta = 0°C to +70°C, VcC = 5V ±5% unless otherwise specified. 



PARAMETER 

MM2102A-2, 

MM2102A-2L 

MM2102A, 

MM2102AL 

MM2102A-4, 

MM2102A-4L 

MM2102A-6, 

MM2102A-6L 




MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 



READ CYCLE (Figure 1) 


tRC 

Read Cycle 

250 


350 


450 


650 


ns 

tA 

Access Time 


250 


350 


450 


650 

ns 

tco 

Chip Enable to Output 

Time 


100 


150 


200 


200 

ns 

tOHI 

Previous Read Data Valid 

with Respect to Address 

40 


40 


40 


50 


ns 

t OH2 

Previous Read Data Valid 

with Respect to Chip 

Enable 

0 


0 


0 


0 


ns 


ac electrical characteristics (With standard load) Ta = 0°c to +70°C, Vqc * 5V ±5% unless otherwise specified. 


SYMBOL 

PARAMETER 

MM2102A-2, 

MM2102A-2L 

MM2102A, 

MM2102AL 

MM2102A-4, 

MM2102A-4L 

MM2102A-6, 

MM2102A-6L 

UNITS 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


WRITE CYCLE (Figure 2) 

twc 

Write Cycle 

250 


350 


450 


650 


ns 

tAW 

Address to Write Set-Up 

20 


20 


20 


20 


ns 

tWP 

Write Pulse Width 

100 


150 


200 


200 


ns 

1WR 

Write Recovery Time 

0 


0 


0 


0 


ns 

tow 

Date Set-Up Time 

85 


125 


175 


175 


ns 

tDH 

Data Hold Time 

0 


0 


0 


0 


ns 

^cw 

Chip Enable To Write 

Set-Up 

100 


150 


200 


200 


ns 
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ac electrical characteristics t a = 25°c, f = i mhz 


SYMBOL 


PARAMETER 


LIMIT (pF) 
TYP MAX 


CAPACITANCE 


C||\| Input Capacitance (All Inputs V||\j = OV) 

CquT Output Capacitance, Vq = OV 


ac test circuit 


C L = 100 pF 


switching time waveforms 



AODRESS ¥(7) 

V|L — A— 



*0H1 

V ' H \/~ 

DATA DATA CAN V 

IN CHANGE Jk 

V, L t V. 



FIGURE 1. Read Cycle 


Note© 

Note© 

Note© 

Note© 


FIGURE 2. Write Cycle 


Input reference level for timing is 1 ,5V. 

Vqh = 2V is reference level for output high. 
Vql = 0.8V is reference level for output low. 
Input rise and fall times are 10 ns. 


DATA CAN 
CHANGE 
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J33 National 
Jum Semicor 


£A Semiconductor 

MM2114L Family 

4096-Bit (1024 x 4) Static Random Access Memories 


General Description 


The MM2114L family of high speed 1024 x 4-bit static 
random access read/write memories are manufactured 
using N-channel depletion-mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as _a_single 5V supply. The separate 
chip select input (CS) controlling the. TRI-STATE® 
output allows easy memory expansion by OR-tying 


individual devices to a data bus. Data in and data out 
have the same polarity. 

Features 

■ Single 5V supply 

■ All inputs and outputs directly DTL/TTL compatible 

■ Static operation— no clocks or refresh 

■ TRI-STATE output for bus interface 

■ All inputs protected against static charge 

■ Access time down to 250 ns 



> 

fiC 

o 

s 
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National Semiconductor 


Absolute Maximum Ratings (Notei) Operating Conditions 


Voltage at Any Pin -0.5V to +7V 

Storage T emperatu re -65° C to + 1 50° C 

Power Dissipation 1W 

Lead Temperature {Soldering, 10 seconds) 300° C 

DC Electrical Characteristics 

Ta = fl°P. tn +70°C V/-v' = +5% unless otherwise snnrifinH 

■ /t - — — . _ . ov _, — , 



MIN 

MAX 

UNITS 

Supply Voltage (Vqq) 

4.75 

5.25 

V 

Ambient Temperature (T^) 

0 

+70 

°C 


SYMBOL 

PARAMETER 

CONDITION 

MM2114L 

MM2114L-3 

UNITS 




MIN 

MAX 



Input Lead Current 

V | fg = 0 to 5.25V 


10 

mA 


Output Leakage Current 

CE = 2 V, VquT = 2.4V 


10 

MA 

■EH 

Output Leakage Current 

CE = 2V, VOUT = 0.4V 


-10 

ma 

Icc 

Power Supply Current 

All Inputs = 5.25V, Data Output Open, 


65 

mA 



Ta = 25° C 




>cc 

Power Supply Current 

All Inputs = 5.25V, Data Output Open, 

t a = o°c 


70 

mA 

V|H 

Logical "1" Input Voltage 


-0.5 

0.8 

V 

V 1 L 

Logical "0" Input Voltage 


2.0 

vcc 

V 

VOL 

Output Low Voltage 

lOL = 2.1 mA 


0.4 

V 

VOH 

Output High Voltage 

Iqh = -200 pA 

2.4 


V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean the device 
may be operated at these values. 


AC Electrical Characteristics 

{With standard load) Ta = 0°C to +7Q°C, Vqq - 5V ±5% unless otherwise specified. 



SYMBOL 

PARAMETER 

MM2114L 

MM2114L-3 

UNITS 

MIN 

MAX 

MIN 

MAX 

READ CYCLE (Figure 1) 

mam 

Read Cycle Time 

450 


300 


ns 

\wmm 

Access Time 


450 


300 

ns 

tco 

Chip Enable to Output Valid 


100 


100 

ns 

'COT 

Output to Hi-Z from CS 

0 

100 

0 

80 

ns 

tOHA 

Output Hold from Address Change 

10 


10 


ns 


WRITE CYCLE (Figure 2) 


twc 

Write Cycle Time 

450 


300 


ns 

twp 

Write Pulse Width 

200 


100 


ns 

tWR 

Write Recovery Time 

0 


0 


ns 

tDS 

Date Set-Up Time 

200 


150 


ns 

tDH 

Data Hold Time 

0 


0 


ns 

tWOT 

Output to Hi-Z from WE 

0 

100 

0 

80 

ns 

tAW 

Address to Write Set-Up Time 

0 


0 


ns 

tWD 

Write Enable to Output Valid 

0 

150 

0 

150 

ns 







































AC Electrical Characteristics 

TA = 25° C, f = 1 MHz 


PARAMETER 


Vqc ,n Stand-by 
CE Bias in Stand-by 
CE Bias in Stand-by 
Stand-by Current 
Stand-by Current 

Chip Deselect to Stand-by 
Time 

Recovery Time (Note 6) 


CAPACITANCE T A = 25° C, f = 1 MHz, (Note 7) 



CONDITIONS 


2< VpQ< VcC(Max) 
1.5 < Vpo < 2 
All Inputs = Vpo = 1.5V 
All Inputs = Vpo = 2V 


C|N 

Input Capacitance 

All Inputs V|fg = 0V 

COUT 

Output Capacitance 

> 

o 

ii 

O 

> 




FIGURE 1. Read Cycle (Note 2) 

«wc 



HIGH. LOW OR OPEN 


FIGURE 2. Write Cycle 
Note 2: WE is high for a Read Cycle. 

Note 3: tyy is measured from the latter of CS or WE going low to WE going high. 
Note 4: WE must be high during all address transitions. 

Note 5: tyyR is referenced to the high transition of WE. 

Note 6: tp = tpc = read cycle time. 

Note 7: This parameter is guaranteed by periodic testing. 
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MM2114L Family 4096-Bit <1024 x 4) Static Random Access Memories 


Standby Waveforms 


AC Test Circuit 



C L = 100pF 



Physical Dimensions inches (millimeters) 


17 16 15 1«ll!3M!2M!H 




0.290-0.320 

l7.366-0.128f 


| 0.008-0.012 | 

I (0.203-0.305) S~ 

0.385 '0.025 
(9.779 0.635) ' 


MAX 0050 
BOTH ENOS (1.270) 


I- 4 


h 

0.100 0.010 


0.020-0.070 

(0.508-1.778) 




0.018 0.003 
(0.457 >0.076) 


Cavity Dual- In- Line Package (J) 
Order Number MM2114LJ 
NS Package Number J18A 


0 092 K -286)" 

0337. 

OIA NOM \ 


[1«l IH71 |16| 1151 |14| |13| |17| Mil 


0.300-0.320 (0.762) 

(7.620-8 128) , MAX 


0.009-0.015 

0229-0.381) 

0.025 - 0.015 
(0.635 *0.381) 



( + 0.635\ 

I 8 255 0.381 / 


0.250 0.005 
(6.350 >0.127) 


0.130 1 0.005 
(3.302 -0.127) 


0.018 i 0.003 
(0.457 ±0.076) 


* 0.020 

0J25 

(3.175) Ml " 

MIN 


Molded Oual-ln-Line Package (Ni 
Order Number MM2114LN 
NS Package Number N18A 


Manufactured under one or more of the following U.S. patents; 3083262, 3189758, 3231797, 3303356 , 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630. 3575609. 3579059. 3593069. 3597640, 3607469, 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasae 10, West Germany, Tele. (08141) 1371/Telex 05-27849 y 

National Semiconductor (UK) Ltd. 

larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 

National doss net assume any responsibility for use of any circuitry described; no circuit patent licences are implies; end Nations! reserves the right, at any time without notice, to change said circuitry. 


1306 


©1C MASTER 1978 





National 

Semiconductor 


MM2316E 16,384-Bit Read Only Memory 


general description 

The MM2316E is a static MOS 16,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-channel enhancement and 
depletion-mode silicon-gate technology which provides 
complete DTL/TTL compatibility and single power- 
supply operation. 

Three programmable chip selects controlling the TRI- 
STATE® outputs allow for memory expansion. 

Programming of the memory array and chip-select 
active levels is accomplished by changing one mask 
during fabrication. 


features 

■ Fully decoded 

■ Single 5V power supply 

■ Inputs and outputs TTL compatible 

■ Static operation 

■ TRI-STATE outputs for bus interface 

■ Programmable chip selects 

■ 2048 word by 8-bit organization 

■ Maximum access time— 450 ns 

applications 

■ Microprogramming 

■ Control logic 

■ Table look-up 



> 

OC 

o 

2 
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MM2316E 16,384-bit read only memory 














National Semiconductor 


Absolute Maximum Ratings (Noten 

Operating Temperature Range 0°C to +70°C 

Storage Temperature -65°C to +150°C 

Power Dissipation 1W 

Recommended DC Operating Conditions 


Voltage on Any Pin Relative to Vbb -0.3V to +20V 
(V S S- V B B>4.5V) 

Lead Temperature (Soldering, 10 seconds) 300° C 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

Ta 

_ — 

Ambient Terrmerature 

n 

~ir\ 

/ u 

o^> 

U 

vdd 

Supply Voltages 

10.8 

13.2 

V 

Vcc 


4.5 

5.5 

V 

Vss 


0 

0 

V 

Vbb 


-4.5 

-5.5 

V 

V|HC 

Input High Voltage, RAS, CAS, WE 

2.7 

7.0 

V 

V|H 

Input High Voltage, A0— A6, Dl 

2.4 

7.0 

V 

V|L 

Input Low Voltage, All Inputs 

-1.0 

0.8 

V 


DC Electrical Characteristics 

Ta = 0°C to +70°C, V DD = 12V ±10%, Vqc = 5V ±10%, Vbb = -5V ±10%, Vss = 0V, (Notes 2 and 3) 


SYMBOL 


PARAMETER 


Operating Current 

Average Power Supply Operating Current 
( RAS, CAS Cycling; tRC = 375 ns) 


Standby Current 

Power Supply Standby Current (RAS = V|HC. 
DO= High Impedance) 


Refresh Current 

Average Power Supply Current, Refresh Mode 
(RAS Cycling, CAS = V||-|C<' tRC = 375 ns) 


Page Mode Current 

Average Power Supply Current, Page Mode 
(RAS = V| |_, CAS Cycling; tpQ = 225 ns) 


Input Leakage 

Input Leakage Current, Any Input 
(Vbb = — 5V, 0V < V|(SJ < 7V, All Other 
Pins not Under Test = 0V) 


Output Leakage 

Output Leakage Current (DO is Disabled, 
0V < V 0UT < 5.5V) 


Output Levels 

Output High Voltage doUT = ~ 5 mA) 
Output Low Voltage (IqUT = 4-2 mA) 


CAPACITANCE 


Input Capacitance A0— A6, Dl 


Input Capacitance RAS, CAS, WE 


Output Capacitance, DO 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Recommended DC Operating 
Conditions" provides conditions for actual device operation. 

Note 2: All voltages referenced to Vgg. When applying voltages to the device, Vqq, Vqq or Vgg should never be 0.3V more negative than Vgg. 
Note 3: Several cycles are required after power-up before proper device operation is achieved. Any 8 RAS cycles are adequate for this purpose. 
Note 4: IqdI' *003' an d *DD4 depend on cycle rate. 

Note 5: Iqq depends on output load. 

Note 6: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I At/AV. Capacitance is guaranteed 
by periodic testing. 



VOH 

VOL 














































































ac test circuit and switching time waveforms 


5V 



includes jig capacitance 


custom ROM programming 


Custom ROM programs are submitted to National in 
three formats: paper tape, punched cards or truth table, 
with punched cards being the preferred. These programs 
are converted into machine language and outputted on a 
magnetic tape. This magnetic tape is used to make the 
programmable mask and the test tape. The wafers are 
tested at the wafer level. The wafer is then scribed and 
the good dice assembled. After assembly, the units are 
tested using the custom test tape to assure the correct 
output pattern for every address. 

National has programs to convert NEGATIVE logic to 
POSITIVE or POSITIVE to NEGATIVE so ROMs can 
be entered in either logic, but the customer must specify 
which logic definition is used. 


PROGRAMMING DEFINITIONS 
Logic Definitions 

NEGATIVE Logic: "0" = Vh = the more positive 
voltage. "1 " = V|_ = the more negative voltage. 

POSITIVE Logic: "0" = V|_ = the more negative volt- 
age. "1" = Vh = the more positive voltage. 

Input/Output Definitions 

Address: AO is the least significant input address. 
Outputs: 01 is the least significant output. 

Custom ROM Programming 


INFORMATION NEEDED 

So that National can better serve its customers, the following information must be submitted with each ROM code. 


National Semiconductor Corporation ' 

2900 Semiconductor Dr.. Santa Clara, CA 95051 

Phone (408) 737-5000 TWX 910-339-9240 

NATIONAL PART NUMBER 

ROM LETTER CODE (NATIONAL USE ONLY) 

NAME 

DATE 

ADDRESS 

CUSTOMER PRINT OR I D. NO 

CITY 

STATE ZIP 

PURCHASE ORDER NO 

TELEPHONE 

NAME OF PERSON NATIONAL CAN CONTACT (PRINT) 

AUTHORIZED SIGNATURE 

DATE 


tape entry format (Notei) 



MM2316E 


8-Bit Tape Format 

Note 1 : The code is a 7-bit ASCII code on 8 punch tape. 

Note 2: The ROM input address is expressed in decimal form and is preceded by the 
letter A. 

Note 3: The total number of "1 " bits in the output word. 

Note 4: The total number of "1" bits in each output column or bit position. 

Note 5: Specify product type. 

Note 6: Must type POS logic, or NEG logic depending on which is used. Logic on addresses, 
chip select and outputs must be the same (either POS or NEG). 

Note 7: Specify the pattern necessary to select the ROM. (Indicate a "1" or "0" where X 
is shown). 
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£ 

o 

E 

© 

E 

>■ 

f 

5 

"U 

(0 

0) 


-Q 

i 

<* 

00 

CO 

<o 

LU 

CO 

CO 

CM 

2 

2 


card entry format 


123456789 10 11 12 13 14 15 16 17 18 1 9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55' ' 76 77 78 79 80] 


M M 2 3 1 6 A (Note 11 


POS (Note 2) 


A 0 0 0 0 


00000000 


0 00 0 000 0 


0 0 0 0 0 0 




0 10 10 10 1 


0 0 11111 


0 0 0 1 1 1 0 0 


00000000 


0 0 11110 0 


A 0 0 0 8 


00000000 


0 0 0 1 1 0 0 0 


0 1 0 0 0 0 0 0 


1 1 0 0 0 1 0 0 


Note 1 : Specify product type. 

Note 2: Must type POS logic or NEG logic depending on which is used. Logic on addresses, outputs and chip selects must be the 
same (either POS or NEG). 

Note 3: Specify the chip select logic levels that will enable the ROM. (Punch a "1" or “0" where X is shown). 

Note 4: The first ROM input address per card is expressed in decimal form and is preceded by the letter A. 

Note 5: Punch four address locations per card, only first location on each card has the address location expressed in decimal form. 
Note 6: The total number of "1" bits in the output word. 

Note 7: Leading zeros must be punched. 

Note 8: The total number of ”1" bits in each output column or bit position. 


physical dimensions inches (millimeters) 


|— (32.799) • - ■ 

iM][TiifHirmrsir»iPnrmniifTnp«irm 


-EJUnZT LLlUJLLJUL-JHH I iJta) 


r*~ - (32JU) — 

M H m 1551 m nTra ra ra nil ra nsi 


a 

! 

I M 0 9*5 

y 

(13.7(9 9.1171 


i 

lu 0 uj 0 iti tii i>j wiii y ini y 

IM 

H.itD— ~ f— - 

9.19* 0.005 



Cavity DuaMn-Line Package (J) 
Order Number MM2316EJ 
NS Package Number J24A 


Molded Dual-In-Line Package (N) 
Order Number MM2316EN 
NS Package Number N24A 


Manufactured under one or more of the following u.S patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859 , 3631312, 3633052. 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (406) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

806 Fueratenfeldbruck, Induatrieatraaae 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larktield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 
Nation*! does not assume any responsibility for use ef in- circuitry described; no circuit paten! licences ere implied; and Natrona! reserves the right, it eny time without notice, te change said circuitry. 
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MM4270 TRI-SHARE™ extended temperature range 
4096 -bit dynamic random access read/write memory 


general description 

The MM4270 is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature. National is able to package a 4k device 
in an 18-pin dual-in-line package. The device is manu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vqc, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a VqC function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is Vqq, not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 


write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM4270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed if the 
chip enable clock is pulsed. 

features 

■ 4096 x 1 bit organization 

■ Access time 270 ns maximum 

■ Cycle time 470 ns minimum 

■ TRI-SHARE port 

■ High memory density— 18-pin package 

■ TTL compatible inputs (except chip enable) 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +12V, — 5V 

■ Simple read-modify-write operation 


block and connection diagrams 



V DD (1«l +12V 

Vss(H) — OV 

vbbO) — 5 V Pin Names 


A0-A1 1 

Address Inputs* 

Vbb 

Power (— 5V) 

CE 

Chip Enable 

Vdd 

Power (+12V) 

TSP 

TRI-SHARE Port 

vss 

Ground 

I/O 

Din/Dqut 




‘Refresh Addess A0-A5 
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absolute maximum ratings 

Operating Temperature Range -55°C to +85°C 

Storage Temperature -€5°C to +150°C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, Vbb 

Supply Voltages Vqd ar| d Vss with -0.3V to +20V 

Respect to Vbb 

Power Dissipation 1.0W 

ac electrical characteristics 

Ta = - 55°C to +85°C, Vqd = 12V ±5%, Vbb (Note 2) = — 5V ±10%, V$S = OV, unless otherwise noted 

SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYPO) 

MAX 

UNITS 

'Ll 

Input Load Current 

V||\| = OV to V|H max, (All Inputs Except CE) 


0.01 

10 

gA 

'LC 

Input Load Current 

V|!\| = OV to Vine ™ax 


0.01 

10 

gA 

UloI 

Output Leakage Current Up 

CE = V|lc, Vo = 0V to 5.25V 


0.01 

10 

MA 


For High Impedance State 






•ddi 

Vqd Supply Current During 

CE = —IV to +0.6V, (Note 4) 


110 

200 

mA 


CE "OFF" 






lDD2 

VQD Supply Current During 

CE = Vine. T A = 25°C 


20 

50 

mA 


CE "ON" 






IdD AVI 

Average Vqq Current 

Ta = 25°C, Cycle Time = 470 ns, tcE = 300 ns 


35 

70 

mA 

'bb 

VgB Supply Current Average 



5 

100 

MA 

V|L 

Input Low Voltage 

tj = 20 ns, (Figure 4) 

-1.0 


0.6 

V 

V |H 

Input High Voltage 


2.2 


vcc + i 

V 

V|LC 

CE Input Low Voltage 


-1.0 


1.0 

V 

V|HC 

CE Input High Voltage 


VdD“1 


Vdd +1 

V 

V 0L 

Output Low Voltage 

lOL = 2.0 mA 

0.0 


0.45 

V 

V 0H 

Output High Voltage 

IqH = —2.0 mA 

2.4 



V 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqd or Vgg should never be 0.3V more negative than 
V BB- 

Note 3: Typical values are for T^ = 25°C and nominal power supply voltages. 

Note 4: The Iqd current is to Vgs- The Igg current is the sum of all leakage currents. 


ac electrical characteristics Ta = -55°c to +85°c, vdd = 12 V ±5%, vbb = -sv ± 10 % 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 




1 

ms 

tAC 

Address to CE Set-Up Time 

tAC ' s Measured From End of Address Transition 

0 



ns 

tAH 

Address Hold Time 


100 



ns 

fee 

CE "OFF" Time 


130 



ns 

*T 

CE Transition Time 


10 


.40 

ns 

l CF 

CE "OFF" to Output High 

Impedance State 


0 



ns 

tTC 

TRI-SHARE Port to CE Set-Up 

Time 


0 



ns 

tTH 

TRI-SHARE Port Hold Time 


50 



ns 

READ CYCLE 


Cycle Time 


470 | 



ns 

1 

CE "ON" Time 

t j = 20 ns 

300 


3000 

ns 


CE Output Delay 

ClOAD = 50 pF, Load = One TTL Gate 



250 

ns 

tACC 

Address to Output Access 

Ref 1 = 2.0V, Ref 0 = 0.8V 



270 

ns 

*TL 

CE to TSP 

tACC = tAC + tC0 + tT 

0 



ns 


1014 
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ac electrical characteristics (Continued) t a = -55°c to +85°c, v D d = i2v±5%, v B b = -5v±io% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

WRITE CYCLE 

tcY 

Cycle Time 


470 

*CE 

CE "ON” Time 


300 

tWI 

TSP toCE "OFF" 


150 

tew 

CE to TSP 

tj = 20 ns 


tD 

D|n to CE "OFF" 


150 

T DH 

D||\j Hold Time 


0 

twp 

TSP Pulse Width 


50 



MAX UNITS 



ns 

3000 

ns 


ns 

85 

ns 


ns 


ns 


ns 


ac electrical characteristics (Continued) t a = -55°c to + 8 &c, vdd = 12V ± 5 %, v B b = -5v ±10% 


SYMBOL 



PARAMETER 

CONDITIONS 

READ/MODIFY/WRITE CYCLE 

tRWC 

Read Modify Write (RMW) 

Cycle Time 


tCRW 

CE Width During RMW 


twe 

TSP toCE "ON" 

tj = 20 ns 

tW2 

TSP to CE "OFF" 

ClOAD = 50 pF, Load = One TTL Gate 

tWP 

TSP Pulse Width 

Ref 1 = 2.0V, Ref 0 = 0.8V 

tD 

D||\| to CE "OFF" 

tACC = tAC + tCO + tT 

tDH 

D|n Hold Time 


tco 

CE to Output Delay 


tACC 

Access Time 


two 

TSP to Output High Impedance 


tM 

Modify Time 


CAPACITANCE (Note 1) 

Cad 

Address Capacitance, CS 

V|N = VSS 

Cce 

CE Capacitance 

V IN = VsS 

C|/0 

Data I/O Capacitance 

VOUT = 0V 

C|N 

TSP Capacitance 

V|N = VsS 



Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = IAt/AV with the current 
equal to a constant 20 mA. 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 

genera! description 


National's MM4280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM4280 must be refreshed every 1 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO— A5). The chip select input can 
be either high or low for refresh. Addresses (A6— All) 
must have a stable address during the refresh cycle. 
Any address is satisfactory as long as the address set-up 
and hold times are met. The chip select input can be 
either high or low for refresh. 

The MM4280 has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM4280 
uses a single transistor cell to minimize the device area. 


The single device cell, along with unique design features 
in the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 

features 

■ Extended temperature range: — 55° C to +85°C 

■ Organization: 4096 x 1 

■ Access time 270 ns maximum 

■ Cycle time 470 ns minimum 

■ Easy system interface 

• One high voltage input— chip enable 

• TTL compatible— all other inputs and outputs 

■ Address registers on-chip 

■ TR I -STATE® output 

■ Simple read-modify-write operation 

■ Industry standard pin configuration 


block diagram 


connection diagram 




Vdo mm +12V 

V S (22) CV 

V M (1) — -5V 

Vcc (It) — — +5V 

Memory Inverts From Data in to Data Out 


Pin Numbers 


A0-A11 

Address Inputs * 

vbb 

Power ( — 5V) 

CE 

Chip Enable 

vcc 

Power (+5V) 

CS 

Chip Select 

vdd 

Power (+12V) 

Din 

Data Input 

vss 

Ground 

dout 

Data Output 

WE 

Write Enable 

NC 

Not Connected 




* Refresh Address AO— A5 


Dual-tn-Line Package 



logic symbol 


— 

AO 


— 

A1 


— 

A2 



A3 



0|N 



A4 




A6 




A7 


— 

Al 

— 

— 

AS 


— 

A10 



All 



CS CE WE 



m 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 





absolute maximum ratings (Notei) 

Operating Temperature Range -55°Cto+85°C 

Storage T emperature -65° C to +1 50° C 

Voltage on any Pin Relative to V BB —03V to +20V 

(VsS~V B B>45V) 

Power Dissipation 1 .25W 

dc electrical characteristics 

T A = -55°C to +85°C, Vdd = 12V ±5%, Vcc = 5V ±5%, Vbb (Note 2) = -5V ±10%, Vss - 0V 

unless otherwise noted. 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

1 |_l Input Load Current 

V|N = 0V to V|H max, (All Inputs 


0.01 

10 

mA 


Except CE) 





l|_C Input Load Current 

V|N = 0V to VjhC max 


0.01 

10 

pA 

IILqI Output Leakage Current Up For 

CE = V||_c or C5 = V| H , Vq = 0V to 5.25V 


0.01 

10 

pA 

High Impedance State 






IDDI Vqq Supply Current During 

CE = -IV to 0.6V, (Note 4) 


110 

200 

pA 

CE "OFF" 






IDD2 Vqd Supply Current During 

CE = V|HC< T A = 25°C 


20 

50 

mA 

CE "ON" 






*DDAV1 Average Vqq Current 

Cycle Time = 470 ns, tcE = 300 ns 


35 

70 

mA 

•CCI VqC Supply Current During 

CE = V|LC or C5= V|n (Note 5) 


0.01 

10 

ma 

CE “OFF” 






•BB Vbb Supply Current Average 



5 

100 

pA 

V|l Input Low Voltage 

tj = 20 ns 

- 1.0 


0.6 

V 

V|h Input High Voltage 


22 


VQC+ 1 

V 

V|LC CE Input Low Voltage 


-1.0 


1.0 

V 

V|HC CE Input High Voltage 


Vdd -1 


Vdd +1 

v - 

VOL Output Low Voltage 

IOL = 2mA 

0 


0.45 

V 

VOH Output High Voltage 

•OH = _ 2 mA 

2.4 


vcc 

V 


Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to Vgs and Vgg must be applied before and removed after other supply voltages. 

Note 3: Typical values are for T^ = 25° C and nominal power supply voltages. 

Note 4: The Iqq and l^c currents flow to Vgs- The I bb current is the sum of all leakage currents. 

Note 5: During CE "ON" Vqq supply current is dependent on output loading, Vqc ' s connected to output buffer only. 

ac electrical characteristics t a = -55°c to +85°c, vqd = 12V ±5%, vcc = 5V ±5%, v B b = -5v ±10% 


PARAMETER 

CONDITIONS 



MIN 

' 

TYP 

MAX 

UNITS 

READ. WRITE. READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 




1 

ms 

tAC 

Address to CE Set-Up Time 

tAC IS Measured From End of Address Transition 

0 



ns 

tAH 

Address Hold Time 


100 



ns 

KC 

CE "OFF" Time 


130 



ns 

n 

CE Transition Time 


10 


40 

ns 

tCF 

CE "OFF" to Output High 

Impedance State 


0 



ns 

| READ CYCLE 

tCY 

Cycle Time 


470 



ns 

tCE 

CE "ON" Time 

CLOAD = 50 pF, Load = 1 TTL Gate, Ref = 2V, 

300 


3000 

ns 

tco 

CE Output Delay 

Address to Output Access 



250 

ns 

tACC = tAC + tco + 1 *T 

tACC 



270 

ns 

tWL 

CEtoWE 


0 



ns 

twc 

WE to CE "ON" 


0 



ns 
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ac electrical characteristics (Continued) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

tCY 

Cycle Time 


470 



ns 

tCE 

CE "ON" Time 


300 


3000 

ns 

tw 

WEtoCE "OFF" 


150 



ns 

iCW 

CE to WE 

tj = 20 ns 

130 



ns 

tD 

Din to CE Set-Up 


150 



ns 

tDH 

Dim Hold Time 


0 



ns 

tWP 

WE Pulse Width 


50 



ns 


ac electrical characteristics (Continued) Ta = -55°c to +85 °C,Vdd = 12V ±5V ±5%,Vbb * — 5V ±10% 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 

tRWC 

Read/Modify /Write (RMW) 


590 



ns 


Cycle Time 






tCRW 

CE Width During RMW 


420 


3000 

ns 

twc 

WEtoCE "ON" 


0 



ns 

tw 

WE to CE "OFF" 


150 



ns 




tj = 20 ns, ClOAD = 50 pF, Load = 1 TTL Gate, 





twp 

WE Pulse Width 


50 



ns 



Ref = 2V, tACC = tAC + tCO + 1 *T 





tD 

D|n to CE Set-Up 


150 



ns 

tDH 

Din Hold Time 


0 



ns 

ICO 

CE to Output Delay 




250 

ns 

two 

WE to DniJT Invalid 


0 



ns 

tACC 

Access Time 




270 

ns 


CAPACITANCE (Note 1) Ta = 25° C 


Cad 

Address Capacitance, CS 

$ 

> 

n 

z 

> 


2 

6 

pF 

Cce 

CE Capacitance 

a 

> 

H 

z 

> 


15 

25 

pF 

COUT 

Data Output Capacitance 

VOUT = ov 


5 

10 

PF 

C|N 

D|n and WE Capacitance 

< 

z 

ii 

< 

& 


4 

6 

pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I At/A V with the current 
equal to a constant 20 mA. 
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MOS RAMs 


MM5269 1024-bit (256 * 4) fully decoded static RAM 
with on chip registers 


general description 

The National MM5269 is a 256 word x 4 bit Static 
Random Access Memory device fabricated using N- 
Channel enhancement mode Silicon Gate technology. 
Static storage cells eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
Data in and data out have the same polarity. 

The MM5269 is fully TTL compatible including inputs, 
outputs and power supply. The chip enable input allows 
memory expansion and the address latch feature elim- 
inates the need for external address registers. The output 
enable is provided for systems which use a common 
input/output data bus. All of the features of this 
memory device can be combined to make a low cost, 
high performance and easy to manufacture memory 
system. System design costs are also minimized because 
of the ease-of-use of the MM5269. 


National's Silicon Gate process provides protection 
against contamination and permits the use of low cost 
Epoxy B packaging. 

features 

■ Organization 256 Words by 4 Bits 

■ Access Time — 0.5 to 1.0 /js 

■ On Chip Address and Chip Enable Registers 

■ Directly TTL Compatible — All Inputs and Outputs 

■ Single +5 V Power Supply 

■ Tri-State ® Output — OR-Tie Capability 

■ Output Enable for Common Data Bus Systems 

■ Static Memory — No Refresh Required 

■ Packaged in a 22 Pin Epoxy B Dual-In-Line 


block and connection diagrams 


Ao 


A2 


*3 


A4 


ROW 

ADDRESS 

REGISTER 


MS 

Ms 


013 

D,! ~ — IS 
■"Ms 


Ms 




ROW 

SELECT 


INPUT 

DATA 

CONTROL 


CE 

REGISTER 

H 




MEMORY ARRAY 
32 ROWS 
32 COLUMNS 


-O vcc 


8 


-O GND 


COLUMN SELECT 


mm 


COLUMN 

ADDRESS 

REGISTER 


4^ 

i — ~ 




5 1 ® 1 ? i 

A5 Ag A 7 


fE> 


D04 


D03 


doi 



Vcc 

*4 

WE 

CE 

0E 

LATCH 

DO4 

DI 4 

DO3 

DI3 

D02 


Order Number MM5269D 
See Package 5 
Order Number MM5269N 
See Package 1 7 
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MM5269 



absolute maximum ratings 

Voltage at Any Pin 
Operating Temperature 
Storage Temperature 
Power Dissipation 
Lead Temperature (10 s) 


-0.5 V to +7.0 V 
0°C to +70°C 
-65°C to +1 50°C 
1 Watt 
300° C 


dc electrical characteristics (v C c = 5.0 v ± 5%, o°c < t a < + 7 o°o 


u y IUUUI 

D 

raidineier 

... 

ivun. 

Typ. 

m 

Max. 

Unit 

Test Conditions 

V|H 

Logic "1” Input Voltage 

2.2 


VCC 

V 


V|L 

Logic "0" Input Voltage 

-0.5 


0.65 

V 


VOH 

Logic “1" Output Voltage 

2.2 



V 

lOH = -150 nA 

VOL 

Logic "0" Output Voltage 



0.45 

V 

lOL = 2.0 mA 

'Ll 

Input Load Current 



10 

HA 

0 V < V|N-< 5.0 V 

'loh 

Output Leakage Current 



15 

MA 

CE = 2.2 V, Vo = 4.0 V 

'lol 

Output Leakage Current 



-50 

mA 

CE = 2.2 V, Vo = 0.45 V 

'cc 

Power Supply Current 



70 

mA 

Vin = 5.25 V, lo = 0 mA, T A = 0° C 

ac electrical characteristics (v C c = 

5.0 V ± 

5%, 0°C<Ta<+70°C) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 



Unit 

Test Conditions 


READ CYCLE 


■ 

■ 

Read Cycle 

Access Time 

Output Enable to Output Time 

Latch Pulse Width 

ADD & CE to Latch Setup Time 

ADD & CE to Latch Hold Time 

1,000 

200 

100 

100 


1,000 

500 

ns 

ns 

ns 

ns 

ns 

ns 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 

Timing Measurement Reference 

Level: 1.5 V 

Output Load: 1 TTL Gate and 

Cl = 100 pF 

WRITE CYCLE 

tWCY 

Write Cycle 

1,000 

! 


ns 


tAW 

Address and CE to Write Setup 

200 



ns 



Time 






twP 

Write. Pulse Width 

650 



ns 

Input Pulse Levels: +0.65 to +2.2 V 

tWR 

Write Recovery Time 

50 



ns 

input rtiise ruse arid rail i imes: 

tOD 

Write to Output Disable Time 



400 

ns 

Timing Measurement Reference 

tDW 

Data Setup Time 

350 



ns 

Level: 1.5 V 

tDH 

Data Hold Time 

100 



ns 

Output Load: 1 TTL Gate and 

tew 

Chip Enable to Write 

750 



ns 

Cl= 100 pF 

tLP 

Latch Pulse Width 

200 



ns 


tAS 

Add & CE to Latch Setup Time 

100 



ns 


tAH 

Add & CE to Latch Hold Time 

100 



ns 



switching time waveforms 


READ CYCLE (WE « "0") 


WRITE CYCLE 


LATCH V 


IRCY ■> 

s r 

r-" 

•AS-I 


r’ AH 


ADDRESS ] 


gnu 

(may change 


He 


m 

; 




Y 


■ 

i 

■ 



■ 

/- >QE ► 



i 1 

i 

U •• r l 

! ! i 

ESEjm 


( VALID 

n 

U <ACl ► 




\ 




1 


IO IO 
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MM5257 4096x1 Static Random Access Memory 


General Description 

The MM5257 is a 4096 word by 1-bit static random 
access memory fabricated using N-channel silicon-gate 
technology. All internal circuits are fully static and 
therefore require no clocks or refreshing for operation. 
The data is read out nondestructive^ and has the same 
polarity as the input data. 

The separate chip enable input (CE) controlling the 
TRI-STATE® output allows easy memory expansion by 
OR-tying individual devices to a data bus. 

The output is held in a high impedance state during 
write to simplify common I/O applications. 


Features 

■ All inputs and outputs directly TTL compatible 

■ Static operation— no clocks or refreshing required 

■ Low power-200 mW typical 

■ High speed-250 ns typical 

■ TRI-STATE output for bus interface 

■ Separate Data In and Data Out pins 

■ Single +5V supply 

■ Standard 18-pin dual-in-line package 


Connection Diagram Logic Symbol 


Dual-ln-Line Package 




Truth Table 


CE 

WE 

D! 

DOUT 

MODE 

H 

X 

X 

Hi-Z 

Not Selected 

L 

L 

H 

Hi-Z 

Write 1 

L 

L 

L 

Hi-Z 

Write 0 

L 

H 

X 

DOUT 

Read 
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Functional Description 

Two pinscontrol the operation of the MM5257. Chip both CE and WE are low. Minimum write-pulse width. 

Enable (CE) enables write and read operations and twp, refers to this simultaneous low region. Data set-up 

controls TRI-ST ATI NG of the data-output buffer. Write and hold times are measured with respect to whichever 

Enable (WE) chooses between READ and WRITE modes control first rises. Successive write operations may be 

and also controls output TRI-STATING. The truth table performed with CE continuously held low. WE then is 

details the states produced by combinations of the CE used to terminate WRITE between address changes, 

and WE controls. Alternatively, W E may be held low for successive 

WRITES and CE iiwH fnr WRITC intsrruDT'Of' between 
READ-cycle timin g is shown in the section on Switching address change. 

Time Waveforms. WE is kept high. Independent of CE, 
any change in address code causes new dat a to be 

fetched and brought to the output buffer. CE must be In any event, either WE or CE (or both) must be high 

low, however, for the output buffer to be enabled and during address transitions to prevent erroneous WRITE, 

transfer the data to the output pin. 

Address access time, tA, is the time required for an 
address change to produce new data at the output pin, 
assuming CE has enabled the output buffer prior to data 
arrival. Ch ip _Enable- to-output delay, tco» ' s the time 
required for CE to enable the output buffer and transfer 
previously fetched data to the output pin. Operation 
with CE continuously held low is permissible. 

WRITE-cycle timing is shown in the section on Switching 
Time Waveforms. Writing occurs only during the time 


Block Diagram 




Stand-by operation allows data to be maintained with 
approximately 50% less operating current. The 2 require- 
ments to guarantee data retention are: a) the power 
supply voltage must meet the condition Vcc > 1.5V, 
and b) CE must be controlled; to disable the chip prior 
to reducing Vcc, to keep it disabled during the time 
Vcc * s reduced, and to maintain the disabled state 
long enough after Vcc ' s increased to normal for the 
chip to recover. These requirements are shown by the 
stand-by waveforms and characteristics. 
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Absolute Maximum Ratings 

Voltage on Any Pin Relative to V$s “0.3V to +7V 

Operating Temperature Range 0°C to +70° C 

Storage Temperature Range -65°C to +150°C 

Power Dissipation 1W 

Short-Circuit Output Current 50 mA 

Lead Temperature (Soldering. 10 seconds) 300°C 


DC Electrical Characteristics t a = o°c to +7o°c, v C c = 5v ± 5 % 


SYMBOL 

PARAMETER 

CONblTIONS 

MIN 

TYP 

(Note 1) 

MAX 

UNITS 

V| H 

Logical "1” Input Voltage 


2.0 


V CC 

V 

V|L 

Logical "0” Input Voltage 


-0.5 


0.8 

V 

VOH 

Logical "1” Output Voltage 

lOH = “200 ju A 

2.4 



V 

VOL 

Logical ''O'' Output Voltage 

lOL = 2.1 mA 



0.4 

V 

1 LI 

Input Load Current 

V|N = 0to 5.25V 

-10 


10 

jiA 

ILO 

Output Leakage Current 

Vo — 4V to 0.4V, CE = V|H 

-10 


10 

HA 

'CC 

Power Supply Current 

All Inputs = 5.25V 


35 


mA 


AC Electrical Characteristics t a = o°c to +7o°c, v C c = 5v ± 5 %, (Note 2 ) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

UNITS 

READ CYCLE 

tRC 

Read Cycle Time 

WE = V|H 


250 


ns 

tA 

Access Time 



250 


ns 

tco 

Chip Enable to Output Valid 



85 


ns 

tCOT 

Chip Enable to Output TRI-STATE 



60 


ns 

tOHA 

Output Hold from Address Change 



100 


ns 


WRITE CYCLE 


twc 

Write Cycle Time 



250 


ns 

tAW 

Address to Write Set-Up Time 



0 


ns 

twp 

Write Pulse Width 



200 


ns 

tWR 

Write Recovery Time 



0 


ns 

tDS 

Data Set-Up Time 



85 


ns 

tDH 

Data Hold Time 



0 


ns 

tWOT 

Write Enable to Output TRI-STATE 



80 


ns 

two 

Write Enable to Output Valid 



70 


ns 


Notel: Typical values at T^ = 25° C. 

Note 2: All input transitions < 10 ns. Timing referenced to V | i_(M AX ) or V|H(MIN) f° r inputs, 0.8V and 2V for output. For test 
purposes, input levels should swing between 0V and 3V. Output load = 1 TTL gate and C|_ = 50 pF. 
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National semiconductor 


Switching Time Waveforms 



Write Cycle 


ADDRESSES 


V|H 

V|L 


CHIP ENABLE V IH 
(NOTE 5) V| L 


WRITE ENABLE V IH 
(NOTE 5) Vji_ 


DATA IN 


V|H 

V|L 


DATA OUT 


2.0 

0.8 



Note 3: WE is high during a read cycle (WE > Vm(MIN))- 

Note 4: tyyp defines the period when both C E and WE are low. Law is referenced to the later of CE or WE going low while tQg, t[)n 
and ty\/R are referenced to the earlier of CE or WE going high, t WOT ant * ^WO are referenced to WE with CE low. 

Note 5: Either WE or CE (or both) must be high during address transitions to prevent erroneous write. 


I 
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Standby Characteristics t a = o°c to +7o°c 


CONDITIONS 


SYMBOL 

parameter 

VpD 

Vcc * n Stand-by 

VCES 

CE Bias in Stand-by 

VCES 

CE Bias in Stand-by 

IPD1 

Stand-by Current 

IPD2 

Stand-by Current 

tCP 

Chip Deselect to Stand-by 

Time 


Recovery Time (Note 6) 


TYP 
(Note 1) 


2< Vp D < Vcc(Max) 


1.5 < Vpd < 2 


All Inputs = Vp D = 1.5V 


All Inputs = VpQ = 2 V 


CAPACITANCE T A = 25°C, f = 1 MHz, (Note 7) 


Input Capacitance 


COUT Output Capacitance 


All Inputs V||\j = OV 


Vq = OV 


5 

pF 

10 

pF 
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National Semiconductor 

MM5257 4096x1 Static Random Access Memory 


Physical Dimensions inches (millimeters) 


0.915 

(23.241) 

MAX 

PlfiTinilfiilliilfnlfiilFil 


W m 3 14] 1 5 1 6 7 8 9 


0.290-0.320 

(7.366-8.128) 


0.008-0.012 
(0.203-0.305) H 

0.385 ±0.025 
*"(9.779 ±0.635) 


GLASS 

SEALANT 


MAX 0.050 
BOTH ENDS (U 70 ) 


0.020-0.070 

(0.508-1.778) 



h 


0.100 ±0.010 . 
(2.540 ±0.254) 


0.018 ±0.003 
(0.457 ±0.076) 


Cavity Dual-ln-Line Package (J) 
Order Number MM5257J 
NS Package Number J18A 


Manufactured under one or more of the following U S. patents: 3083262 , 3189758 , 3231797 , 3303356 , 3317671. 3323071, 3381071, 3408542, 3421025, 3426423, 3440498 , 3518750, 3519897 , 3557431, 3560765, 
3566218, 3571630. 3575609 , 3579059, 3593069 , 3S97640, 3607469 , 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 . 3693248. 


National Semiconductor Corporation MFIM WM 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 W mJW M 

National Semiconductor GmbH 

SOS Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 f 

National Semiconductor (UK) Ltd. ^ | 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 

National does not assume any responsibility lor use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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MOS RAMs 


MM 5270 TRI-SHARE™ 4096-bit fully decoded 
dynamic random access read/write memory 


general description 


The MM5270 is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature. National is able to package a 4k device 
in an 18-pin dual-in-line package. The device is manu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, V C( ~, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a V cc function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is V DD , not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 


write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM5270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed if the chip 
enable clock is pulsed. 


features 

■ 4096 x 1 bit organization 

■ Access time 200 ns maximum 

■ Cycle time 400 ns minimum 

■ TRI-SHARE port 

■ High memory density— 18-pin package 

■ TTL compatible inputs (except chip enable) 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +1.2V, -5V 

■ Simple read-modify-write operation 


block and connection diagrams 



Dual-ln-Line Package 


'ss AS A7 A6 V o0 ENABLE AS A4 

I IS In 1 16 |l5 1 14 1 13 f 12 111 


A9 AID All TSP 1/0 AO A1 A2 
TOP VIEW 

Order Number MM5270D 
See Package 4 


A0-A11 

Address Inputs* 

CO 

co 

> 

Power (— 5V ) 

CE ‘ 

Chip Enable 

Vqd 

Power (+12V) 

TSP 

TRI-SHARE Port 

v ss 

Ground 

I/O 

Din /Dqut 



•Refresh Addess A0— A5 
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absolute maximum ratings (Notei) 

Operating Temperature Range 0°C to +70°C 

Storage Temperature ~65°C to +1 50° C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, V BB 
Supply Voltages V DD and V ss with -0.3V to +20V 

Respect to V BB 

Power Dissipation 1.0W 

do electrical characteristics 

T a - 0°C to +70°C, V DD = +12V ±5%, V BB (Note 2) = -5V ±5%, V ss = 0V, unless otherwise noted 


PARAMETER 


Input Load Current 

Input Load Current 
Output Leakage Current Up 
For High Impedance State 
V DD Supply Current During 
CE “OFF" 

V DD Supply Current During 
CE "ON" 

Average V DD Current 
Average V DD Current 
V BB Supply Current Average 
Input Low Voltage 
Input High Voltage 
CE Input Low Voltage 
CE Input High Voltage 
Output Low Voltage 
Output High Voltage 


CONDITIONS 


V IN - OV to V IH max, (All. Inputs 
Except CE) 

V IN = OV to V IHC max 
CE = V, LC , V Q =0V to 5.25V 

CE = -1 V to +0.6V, (Note 4) 

CE = V IHC , T a = 25°C 

T A = 25°C, Cycle Time = 400 ns, t CE = 230 ns 
T a = 25°C, Cycle Time = 1000 ns, t C E = 230 ns 

t T = 20 ns, ( Figure 4) 


l OL = 2.0 mA 
l OH = -2.0 mA 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or Vgs should never be 0.3V more negative than 
V BB- 

Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4. The I^d current is to Vgs- The Igg current is the sum of all leakage currents. 

ac electrical characteristics t a = o°c to +7o°c, v DD = 12V ±5%, v BB = -5V ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 



*AC 

Address to CE Set-Up Time 

t AC is MeasuredFrom End of Address Transition 

0 

*AH 

Address Hold Time 


50 

*cc 

CE "OFF" Time 


130 

t T 

CE Transition Time 


10 

l CF 

CE "OFF" to Output High 
Impedance State 


0 

*TC 

TRI SHARE Port to CE Set-Up 

Time 


0 

t T H 

TRI-SHARE Port Hold Time 


50 


2 

ms 


ns 


ns 


ns 

40 

ns 


ns 


ms 


ns 


READ CYCLE 


Icy 

Cycle Time 

t T = 20 ns 

400 

tCE 

CE "ON" Time 

Cloao = 50 pF, Load = One TTL Gate 

230 

too 

CE Output Delay 


Ref 1 = 2.0V, Ref 0 = 0.8V 

Iacc 

Address to Output Access 




Iacc = 1 AC + l co + *t 


tTL 

CE to TSP 


0 




ns 

3000 

ns 

180 

ns 

200 

ns 


ns 







































ac electrical characteristics (con't) t a =o°cto+7o°c,v DD = i2v±5%.v BB = -5v±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

l CY 

Cycle Time 


400 



ns 

tee 

CE "ON" Time 


230 

1 

3000 

ns 

twi 

TSP to CE "OFF" 


150 

■ 


ns 

tew 

CE to TSP 

t T = 20 ns 



85 

ns 

t O 

Dim to CE "OFF" 


150 



ns 

f OH 

D,m Hold Time 


0 

■ 


ns 

l WP 

TSP Pulse Width 


50 



ns 


ac electrical characteristics (con't) t a = o°c to +7o°c, v DD = 12V ±5%, v BB = -5v ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 

tRWC 

Read Modify Write (RMW) 

Cycle Time 


580 



ns 

ICRW 

CE Width During RMW 


410 


3000 

ns 

twe 

TSP to CE "ON" 

t x = 20 ns 

0 



ns 

l W2 

TSP toCE "OFF" 

C|_oad = 50 pF, Load = One TTL Gate 

200 



ns 

twp 

TSP Pulse Width 

Ref 1 -2.0V, Ref 0 = 0.8V 

50 



ns 

t D 

D| N to CE "OFF" 

tACC = l AC + ICO + tT 

150 



ns 

tOH 

D| N Hold Time 


0 



ns 

t co 

CE to Output Delay 




180 

ns 

l ACC 

Access Time 




200 

ns 

two 

TSP to Output High Impedance 




50 

ns 

tw 

Modify Time 


0 



ns 

CAPACITANCE (Note 1) 

■C— 

Address Capacitance, CS 

Yin - Vss 


2 


pF 

1 

CE Capacitance 

V|N = ^SS 


15 


PF 


Data I/O Capacitance 

Vqut = 0V 


8 


PF 


TSP Capacitance 

< 

2 

11 

< 


5 


pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current equal to a 
constant 20 mA. 
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MM5270A TRI-SHARE™ 4096-bit fully decoded 
dynamic random access read/write memory 


general description 

The MM5270A is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature. National is able to package a 4k device 
in an 18-pin dual-in-line package. The device is manu- 
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, V cc , 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also enables a reference voltage for a TTL high 
output. The supply for the output buffer is V DD , not 
the TRI-SHARE Port; thus, no special driver is required. 
In order to perform a write, the TSP must be pulsed low 
after the minimum hold time and the appropriate data 
placed on the I/O. When the MM5270A goes into write, 
the output circuit is disabled. If the TSP is low at the 


start of the cycle, the memory is not selected, but it 
will be refreshed if the chip enable clock is pulsed. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (AO— A5). 

Addresses {A6— A1 1 ) must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be either high or low for refresh. 

features 

■ 4096 x 1 bit organization 

■ Access time— 1 50 ns max 

■ Cycle time— 300 ns min 

■ TRI-SHARE port 

■ High memory density— 18-pin package 

■ TTL compatible inputs (except chip enable) 

■ TRI-STATE® common input/output 

■ Registers on chip for addresses and chip select 

■ Two power supplies, +12V, ~5V 

■ Simple read-modify-write operation 


block diagram 


tuniicuiiuii uiaQraiTi 



Vpo 04) +12V 

Vsb Ol) OV 

V H 01 - -SV 


Pin Names 


*A0-A1 1 

Address Inputs 

Vbb 

Power { — 5V) 

CE 

Chip Enable 

V D D 

Power (+12V) 

TSP 

TRl SHARE Port 

v ss 

Ground 

I/O 

Din/Dqut 




* Row address AO— A5 


Dual-1 n-Line Package 
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MM5270A TRI-SHARE™ 4096-bit fully decoded 
dynamic random access read/write memory 





absolute maximum ratings 

Operating Temperature Range 
Storage Temperature 
Voltage on Any Pin Relative to V BB 
(Vss » V bb >4.5V) 

Power Dissipation 

Lead Temperature (Soldering, 10 seconds) 


0 C to +70 C 
-65°C to +150°C 
-0.3V to +20V 

1.0W 
300° C 


dc electrical characteristics 

T a = 0°C to +70°C, V DD = +12V ±5%, V BB (Note 2) = -5V ±5%, V ss = 0V, unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP(3) 

MAX 

UNITS 

lu 

Input Load Current 

V| N = 0V to V, H max, {All Inputs 

Except CE) 


0.01 

10 

pA 

•lc 

Input Load Current 

V, N = 0V to V, HC max 


0.01 

10 

fiA 

1 • LO 1 

Output Leakage Current Up 

For High Impedance State 

CE = V| LC , V 0 = 0V to 5.25V 


0.01 

10 

pA 

•ddi 

V DD Supply Current During 

CE "OFF" 

CE = -1 V to +0.6V, (Note 4) 


110 


PA 

IdD2 

Vqq Supply Current During 

CE "ON" 

CE = V IHC , T a = 25° C 


20 


mA 

'DD AVI 

Average V DD Current 

T A = 25°C, Cycle Time = 400 ns, t CE = 160 ns 


45 


mA 

^DD A V2 

Average V DD Current 

T A = 25°C, Cycle Time = 1000 ns, t CE = 160 ns 


15 


mA 

Ibb 

V BB Supply Current Average 



5 

100 

PA 

V , L 

Input Low Voltage 

t T = 20 ns, (Figure 4) 

- 1.0 


0.6 

V 

V,H 

Input High Voltage 


2.4 


Vcc + 1 

V 

< 

r 

o 

CE Input Low Voltage 


- 1.0 


1.0 

V 

V.HC 

CE Input High Voltage 


Vdd _ 1 


V D d + 1 

V 

V OL 

Output Low Voltage 

l OL = 2.0 mA 

0.0 


0.45 

V 

Voh 

Output High Voltage 

l OH = —2.0 mA 

2.4 



V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to Vgs- Vg 8 must he applied before and removed after other supply voltages. 

Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4: The Iqq current is to Vgs- The 1 33 current is the sum of ail leakage currents. 


ac electrical characteristics t a = o°cto+70°c, v DD = i2v±5%, v BB =-5v ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRI' 

fE, READ/MODIFY/WRITE, AND F 

IEFRESH CYCLE 






Iref 

Time Between Refresh 




2 

ms 

t AC 

Address to CE Set-Up Time 

, t AC is MeasuredFrom End of Address Transition 

0 



ns 

*AH 

Address Hold Time 


40 



ns 

*CC 

CE "OFF" Time 


100 



ns 

*T 

CE Transition Time 


10 


40 

ns 

l CF 

CE "OFF" to Output High 
Impedance State 


0 



ns 

t TC 

TRI-SHARE Port to CE Set-Up 
Time 


0 

f 


ns 

tTH 

TRI-SHARE Port Hold Time 


40 



ns 

READ CYCLE 



tcY 

Cycle Time 

t T = 20 ns 

300 



ns 

l CE 

CE "ON" Time 

C LOAD = 50 pF, Load = One TTL Gate 

160 


3000 

ns 

t C o 

CE Output Delay 



130 

ns 

Ref 1 = 2.0V, Ref 0 = 0.8V 

f ACC 

Address to Output Access 



150 

ns 


CE to TSP 

f ACC = l AC + t CO + t T 





*TL 


0 



ns 
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ac electrical characteristics (con't) t a =o°cto+70°c, v DD = i2v±5%,v BB =-sv±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

WRITE CYCLE 

tCY 

Cycle Time 


300 

*CE 

CE "ON" Time 


160 

twi 

TSPto CE "OFF" 


80 

few 

CE to TSP 

t T = 20 ns 



D,n to CE "OFF" 


80 

f DH 

D, n Hold Time 


0 

twp 

TSP Pulse Width 


50 


TYP MAX UNITS 




ns 

3000 

ns 


ns 

75 

ns 


ns 


ns 


ns 


ac electrical characteristics (con't) t a =o°cto +70°c, v DD = i2v±5%, v BB =-5V±5% 


MAX 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

READ/MODIFY/WRITE CYCLE 

Irwc 

Read Modify Write (RMW) 

Cycle Time 


400 

l CBW 

CE Width During RMW 


260 

*wc 

TSP to CE "ON" 

t T = 20 ns 

0 

*W2 

TSP to CE "OFF" 

C LO ao = 50 pF, Load = One TTL Gate 

120 

twp 

TSP Pulse Width 

Ref 1 -2.0V, Ref 0 = 0.8V 

50 

*D 

D, n to CE "OFF" 

1 ACC = *AC + fcO + f T 

80 

tDH 

D in Hold Time 


0 

fco 

CE to Output Delay 



f ACC 

Access Time 



two 

TSP to Output High Impedance 



1m 

Modify Time 


0 


CAPACITANCE (Note 1) 



Address Capacitance, CS 

$ 

> 

ii 

2 

> 

CE Capacitance 

V|N ~ V ss 

Data I/O Capacitance 

v OUT = ov 

TSP Capacitance 

< 

2 

II 

< 




ns 

3000 

ns | 


i 

ns | 


ns 


ns 


ns 


ns 

130 

ns 

150 

ns 

40 

ns 


ns 




Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 






































MOS RAMs 
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MM5270-5 TRI-SHARE™4096 bit random access read/write memory 


general description features 

The MM5270-5 is a slower speed version of National's ■ Access time— 270 ns 

MM5270 dynamic RAM. Please refer to the MM5270 ■ Cycle time— 470 ns 

specification for pin configuration, block diagram and 
switching time waveforms. 


absolute maximum ratings (Notei) 


Operating Temperature Range 0°C to +70°C 

Storage Temperature ~65°C to +150°C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, V BB 
Supply Voltages V DD and V ss with -0.3V to +20V 

Respect to V BB 

Power Dissipation 1.0W 


Order Number MM5270D-5 
See Package 4 


dc electrical characteristics 

T a = 0°C to +70°C, V DD = +12V ±5%, V BB (Note 2) = — 5V ±5%, V ss = 0V, unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP (3) 

MAX 

UNITS 

■li 

Input Load Current 

V !N = 0V to V )H max, (All Inputs 

Except CE) 


0.01 

10 

pA 

•lc 

Input Load Current 

V IN = 0V to V, HC max 


0.01 

10 

pA 

Ikol 

Output Leakage Current Up 

For High Impedance State 

CE = V| LC , V Q =0V to 5.25V 


0.01 

10 

pA 

Iddi 

Vqq Supply Current During 

CE "OFF" 

CE = -1 V to +0.6V, (Note 4) 


110 


pA 

•dD2 

V DD Supply Current During 

CE "ON" 

CE= V IHC ,T A =25°C 


20 


mA 

•dD AVI 

Average V DD Current 

T A = 25' C, Cycle T ime = 470 ns, t CE = 300 ns 


35 


mA 

loo av2 

Average V DD Current 

T A = 25°C, Cycle Time = 1000 ns, t CE = 300 ns 


15 


mA 

Ibb 

V BB Supply Current Average 



5 

100 

pA 

V,l 

Input Low Voltage 

c 

o 

CN 

II 

h 

-1.0 


0.6 

V 

V IH 

Input High Voltage 


2.4 


Vcc + 1 

V 

V.LC 

CE Input Low Voltage 


-1.0 


1.0 

V 

V.HC 

CE Input High Voltage 


Vqq — 1 


Vdd + 1 

V 

VOL 

Output Low Voltage 

Iql = 2.0 mA 

0.0 


0.45 

V 

V 0 H 

Output High Voltage 

I 0 h = —2.0 mA 

2.4 



V 



Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics” 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or V§s should never be 0.3V more negative than 

V BB- 

Note 3: Typical values are for T/\ = 25°C and nominal power supply voltages. 

Note 4; The Iqq current is to Vgg- The Igg current is the sum of all leakage currents. 
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ac electrical characteristics 

T a = 0°C to +70°C, V DD = 12V ±5%, V BB = -5V ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

l REF 

Time Between Refresh 




2 

ms 

*AC 

Address to CE Set Up Time 

♦ is Measured From End of Address Transition 

0 



(IS 

f AH 

Address Hold Time 


50 



ns 

tec 

CE "OFF" Time 


130 



ns 

t T 

CE Transition Time 


10 


40 

ns 

tcF 

CE "OFF" to Output High 
Impedance State 


0 



ns 

tTC 

TRI SHARE Port to CE Set-Up 

Time 


0 



TiS 

tTH 

TRI-SHARE Port Hold Time 


80 



ns 


READ CYCLE 


t C Y 

*CE 

t C o 

t ACC 

f TL 


Cycle Time 
CE "ON" Time 
CE Output Delay 
Address to Output Access 
CE to TSP 


t T = 20 ns 

C LOAD = 50 P F ’ Load = One TTL Gate 
Ref 1 = 2.0V, Ref 0 = 0.8V 

l ACC = f AC + l CO + l T 


470 

300 


3000 

250 

270 


O 

D 

T3 

C 

o 

o 

E 

0) 

CO 

a 

c 

u 

’■«-» 

03 


WRITE CYCLE 



Irwc 

Read Modify Write (RMW) 


650 



ns 


Cycle Time 






l CRW 

CE Width During RMW 


480 


3000 

ns 

l WC 

TSP to CE "ON" 

t T = 20 ns 

0 



ns 

*W2 

TSP toCE "OFF" 

C LO ad = 50 pF, Load = One TTL Gate 

200 



ns 

twp 

TSP Pulse Width 

Ref 1 - 2.0 V, Ref 0 = 0.8V 

50 



ns 

*D 

r\ rc '<Arr'< 

|fvj lu ol vjrr 

^CC ~ * AC + *00 + * T 

1 CQ 



r.s 

tDH 

D in Hold Time 


0 



ns 

tco 

CE to Output Delay 




180 

ns 

tACC 

Access Time 




270 

ns 

two 

TSP to Output High Impedance 




250 

ns 

tfWI 

Modify Time 


0 



ns 


CAPACITANCE (Note 1) 


Cad 

Address Capacitance, CS 

v in - V ss 


2 


pF 

Cce 

CE Capacitance 

V IN = V S5 


15 


pF 

0|/o 

Data I/O Capacitance 

VouT = 0V 


8 


pF 


TSP Capacitance 

\/ ... = \/_~ 
w i rv ' 


5 


pF 


Not* 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current equal to a 
constant 20 mA. 
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MOS RAMs 

Advance Information 


MM 5271 TRI-SHARE™4096-bit fully TTL compatible 
dynamic random access read/write memory 


general description 


The MM5271 is a fully TTL compatible 4096-bit dynamic 
random access memory with TR I -SHARE. Because of 
this unique design feature, National is able to house a 
4k device in an 18-pin dual-in-line package. The device 
is manufactured using N-channel silicon gate technology 
with a single transistor cell which provides higher density 
on a monolithic chip and thus lower cost. 


block and connection diagrams 


-i 

♦ 

COLUMN DECODER (1:64) 


r 

SENSE AMPLIFIERS (64) 

(0 



MEMORY 


ARRAY 

0 

1 • 
o 

<r 

4096 BITS 


write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM5271 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed when the 
chip enable clock is pulsed. 


The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an 18-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, V cc , 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also controls the V cc function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is V DD , not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 


features 


4096 x 1 bit organization 
Access time 250 ns maximum 
Cycle time 400 ns minimum 
TRI-SHARE port 

High memory density— 18-pin package 
TTL compatible inputs 
TRI-STATE® common input/output 
Registers on chip for addresses and chip select 
Two power supplies, +12V, ~5V 
Simple read-modify-write operation 


Dual-1 n-Line Package 


Vss A8 A7 A6 V 00 ENABLE AS A4 A3 

lie 1 17 Il6 Its 1 14 1 13 1 12 |n |l 0 


> 

CC 

o 

3S 

111 


r i* i 1 r I s r r r r 

Vae A9 A10 All TSP I/O AO A1 A2 
TOP VIEW 


Order Number MM5271D 
See Package 4 


A0-A11 

Address Inputs* 

Vbb 

Power (— 5V) 

CE 

Chip Enable 

Vdd 

Power (+12V) 

TSP 

TRI-SHARE Port 

Vss 

Ground 

I/O 

Din /Dqut 




‘Refresh AddessAO— A5 
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absolute maximum ratings (Notei) 

Operating Temperature Range 0°C to +70°C 

Storage Temperature -65°C to +150 C 

All Input or Output Voltages with Respect -0.3V to +25V 

to the Most Negative Supply Voltage, V BB 
Supply Voltages V DD and V ss with -0.3V to +20V 

Respect to V BB 

Power Dissipation 1.0W 

dc electrical characteristics 

T a = 0°C to +70°C, V DD = +12V ±5%, V 8B (Note 2) = -5V ±5%, V ss = OV, unless otherwise noted 


SYMBOL 


PARAMETER 

CONDITIONS 

MIN 

TYP (3) 

MAX 

UNITS 

>L. 


Input Load Current 

V IN = 0V to V | H max 


0.01 

10 

pA 

ikoi 


Output Leakage Current Up 

For High Impedance State 

CE = V iH , V G = OV to 5.25V 


0.01 

10 

pA 

Iodi 


V D q Supply Current During 

CE "OFF" 

CE = V ih , (Note 4) 


1 


mA 

'dD2 


Vqq Supply Current During 

CE "ON" 

CE = V il ,T a = 25° C 


20 


mA 

Ido AVI 


Average V DD Current 

T a = 25°C, Cycle Time = 400 ns, t CE = 240 ns 


35 


mA 

*OD A V2 


Average V DD Current 

T A = 25°C, Cycle Time = 1000 ns, t CE = 240 ns 


15 


mA 

*BB 


V 8e Supply Current Average 



5 

100 

pA 

V,L 


Input Low Voltage 

t x = 10 ns, (Figure 4) 

-1.0 


0.6 

V 

V,H 


Input High Voltage 


2.4 


< 

n 

n 

V 

VOL 


Output Low Voltage 

l OL = 2.0 mA 

0.0 


0.45 

V 

V 0 H 


Output High Voltage 

l OH = -2.0 mA 

2.4 



V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq or Vgg should never be 0.3V more negative than 

V BB 

Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4. The Iqq current is to Vgg. The Igg current is the sum of all leakage currents. 


ac electrical characteristics t a = o°c to +7o°c, v DD = 12V ±5%, v BB = - 5 v ±5% 


PARAMETER 


READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 


CONDITIONS 


Iref 

Time Between Refresh 



*AC 

Address to CE Set-Up Time 

t ac is MeasuredFrom End of Address Transition 

0 

*AH 

Address Hold Time 


100 

kc 

CE "OFF" Time 


140 

t T 

CE Transition Time 



*CF 

CE "OFF" to Output High 

Impedance State 


50 

l TC 

TRI-SHARE Port to CE Set-Up 

Time 


0 

tTH 

TRI-SHARE Port Hold Time 


100 


READ CYCLE 


tcY 


Cycle Time 

t T = 10 ns 

400 

CE "ON" Time 


240 


Cload = 50 pF, Load = One TTL Gate 


CE Output Delay 

Address to Output Access 

Ref 1 = 2.0V, Ref 0 = 0.8V 



IaCC = l AC + l co 

0 

CE to TSP 





ns 

3000 

ns 

250 

ns 

250 

ns 


ns 
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ac electrical characteristics (con't) t a = o°c to + 70 °c, v DD = 12V ±5%, v BB = - 5 v ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

*CY 

Cycle Time 


400 



ns 

*CE 

CE "ON" Time 


240 


3000 

ns 

twi 

TSP toCE "OFF" 


100 



ns 

l cw 

CE to TSP 

t T = 10 ns, (Note 4) 



130 

ns 

to 

D, n to CE "OFF" 


70 



ns 

tDH 

D in Hold Time 


50 



ns 

twp 

TSP Pulse Width 


50 



ns 


ac electrical characteristics (con't) t a = o°c to +7o°c, v DD = 12V ±5%, v BB =-sv ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 

( RWC 

Read Modify Write (RMW) 

Cycle Time 


560 

■ 


ns 

ICRW 

CE Width During RMW 

t T = 10 ns 

400 


3000 

ns 

( W2 

TSP to CE "OFF" 

C LO ad = 50 pF, Load = One TTL Gate 

150 



ns 

Iwp 

TSP Pulse Width 

Ref 1 -2.0V, Ref 0 = 0.8V 

50 

■ 


ns 

X D 

D in to CE "OFF" 

1 ACC = ( AC f 'CO 

70 



ns 

tDH 

D| N Hold Time 


50 

II 


ns 

tco 

CE to Output Delay 



II 

250 

ns 

Iacc 

Access Time 



19H 

250 

ns 

two 

TSP to Output High Impedance 




50 

ns 

1m 

Modify Time . 


0 

| 


ns 


CAPACITANCE (Notel) 


Cad 

Address Capacitance, CS 

V|N “ V ss 


2 


pF 

o 

o 

m 

CE Capacitance 

= V ss 


5 


pF 

C|/o 

Data I/O Capacitance 

Vqut = 0V 


8 


pF 

C|N 

TSP Capacitance 

U) 

> 

> 


5 


pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current equal to a 
constant 20 mA. 


2 

2 

m 

ro 

3 
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MOS RAMs 


MM5280 4096-bit dynamic random access memory 


general description 

National's MM5280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM5280 must be refreshed every 2 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO— A5). The chip select input can 
be either high or low for refresh. 

The MM5280 has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5280 
uses a single transistor cell to minimize the device area. 
The single device cell, along with unique design features 


in the on-chip peripheral circuits, yields a high perfor- 
mance memory device. , 


features 

■ Organization: 4096 x 1 

■ Access time 200 ns maximum 

■ Cycle time 400 ns minimum 

■ Easy system interface 

• One high voltage input— chip enable 

• TTL compatible— all other inputs and output 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-modify-write operation 

■ Industry standard pin configuration 


block and connection diagrams 



Dual-ln-Line Package 



V„ (1) . 
V<x (Ml * 


Order Number MM5280D 
See Package 5 


Pin Names 


A0-A11 

Address Inputs* 

Vbb 

Power (— 5V) 

CE 

Chip Enable 

Vcc 

Power (+5V) 

cs 

CJ »ip Select 

v'dd 

Power (+12V) 

D|N 

Data Input 

v ss 

Ground 

Dout 

Data Output 

WE 

Write Enable 

NC 

Not Connected 




‘Refresh Address A0-A5 
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absolute maximum ratings (Notei) 

Operating Temperature Range 0°C to +70°C Supply Voltages Vqq, Vqq and Vgg with -0.3V to +20V 

Storage Temperature , -65°C to +150° C Respect to Vgg 

All Input or Output Voltages with Respect -0.3V to +25V Power Dissipation 1.25W 

to the Most Negative Supply Voltage, Vgg 


dc electrical characteristics 

T a = 0°C to +70°C V DD = +12V ±5%, V cc = +5V ±5%, V BB (Note 2) = ~5V ±5%, V ss = 0V, unless otherwise noted. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

II. 

Input Load Current 

V| N = 0V to V | H max, (All Inputs 

Except CE) 


0.01 

10 

pA 

•lc 

Input Load Current 

V, N = 0V to max 


0.01 

10 

aa 

IIlO 1 

Output Leakage Current Up For 
High Impedance State 

CE = V ILC or CS = V IH , V Q = 0V to 5.25V 


0.01 

10 

ma 

!ddi 

V DD Supply Current During 

CE "OFF" 

CE = -IV to +6V, Note 4 


110 


ma 

Iqd2 

V DD Supply Current During 

CE "ON" 

CE = V| HC , T A = 25 C 


20 


mA 

IqD AVI 

Average V DO Current 

0 Cycle Time = 400 ns, t CE = 230 ns 

T A = 25 C CE 


35 


mA 

*DD AV2 

Average V DD Current 

Cycle Time = 1000 ns, t CE = 230 ns 


15 


mA 

•cci 

V cc Supply Current During 

CE "OFF" 

CE = V !LC or CS = V| H ,(Note 5) 


0.01 

.10 

pA 

'bb 

V BB Supply Current Average 



5 

100 

pA 

V,L 

Input Low Voltage 

t T = 20 ns (Figure 4) 

-1.0 


0.6 

V 

V,H 

Input High Voltage 


2.4 


< 

O 

o 

+ 

V 

V,LC 

CE Input Low Voltage 


-1.0 


1.0 

V 

V,HC 

CE Input High Voltage 


V D D -1 


V D D+1 

V 

o 

> 

Output Low Voltage 

Iql = 2.0 mA 

0.0 


0.45 

V 

Voh 

Output High Voltage 

Iqh = _ 2.0 mA 

2.4 


< 

o 

o 

V 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem- 
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq, Vqq, and Vgs should never be 0.3V more negative 
than Vgg. 

Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4: The Iqq and Iqq currents flow to Vgg. The Igg current is the sum of all leakage currents. 

Note 5: During CE "ON" Vqq supply current is dependent on output loading, Vqq is connected to output buffer only. 


ac electrical characteristics t a =o°cto +?o°c, v DD = i2v±5%, v cc = 5v±5%, v BB =-5v±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF 

Time Between Refresh 




2 

ms 

*AC 

Address to CE Set-Up Time 

t A c is Measured From End of Address Transition 

0 



ns 

t A H 

Address Hold Time 


50 



ns 

tec 

CE "OFF" Time 


130 



ns 

It 

CE Transition Time 


10 


40 

ns 

t CF 

CE "OFF" to Output High 

Impedance State 


0 



ns 


READ CYCLE 


Icy 

Cycle Time 


400 



ns 

t CE 

CE "ON" Time 


230 


3000 

ns 

tco 

CE Output Delay 

C L oad = 50 pF, Load = 1 TTL Gate, Ref = 2.0V, 

^ acc = Iac + ico + 1 It 



180 

200 

ns 

Iacc 

Address to Output Access 



ns 

IwL 

CE to WE 


0 



ns 

Iwc 

WE to CE "ON" 


0 



ns 


£ 

2 


<ji 

IO 

00 

o 
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ac electrical characteristics (con't) 

T a = 0°C to +70°C, V DD = 12V ±5%, V cc = 5V ±5%, V BB = -5% ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CY 

CLE 




*cv 

Cycle Time 


400 



ns 

l CE 

CE "ON" Time 


230 


3000 

ns 

t w 

WE to CE "OFF" 


150 



ns 

•cw 

CE to WE 

t T = 20 ns 

100 



ns 


D in to CE Set-Up 


150 



ns 

l DH 

D, n Hold Time 


0 



ns 

l WP 

WE Pulse Width 

' 

50 



ns 



ac electrical characteristics (con't) 

T a = 0°C to +70°C, V DD = 12V ±5%, V cc = 5V ±5%, V BB = -5% ±5% 



SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS | 

READ/MODIFY/WRITE CYCLE 

l RWC 

Read Modify Write (RMW) 


520 



ns 


Cycle Time 






tcRW 

CE Width During RMW 


350 


3000 

ns 

twc 

WE to CE "ON" 


0 



ns 


WE to CE "OFF" 


150 



ns 



t T = 20 ns, C LOAD = 50 pF, Load = 1 TTL Gate, 






WE Pulse Width 


50 



ns 



Ref = 2.0V, t AC c = t A c + t C o + 1 t T 





X D 

D| N to CE Set-Up 


150 



ns 

IpH 

D[ N Hold Time 


0 



ns 

tco 

CE to Output Delay 




180 

ns 

two 

WE to D out Invalid 


0 




Iacc 

Access Time 




200 

ns 

CAPACITANCE (Note 1) 

T a = 25° C 





Cad 

Address Capacitance, CS 

Vin = ^ss 


2 


pF 

CcE 

CE Capacitance 

V|N = Vss 


15 


PF 

CoUT 

Data Output Capacitance 

Vqut = 0V 


5 


pF 

C|N 

D in and WE Capacitance 

w 

w 

> 

>1 

z 

> 


4 


PF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I At/A V with the current 
equal to a constant 20 mA. 
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MM5280A 4096-bit dynamic random access memory 




MM5280A 4096-bit dynamic random access memory 
general description 


National's MM5280A is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (AO— A5). 

Addresses (A6— All) must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be either high or low for refresh. 

The MM5280A has been designed with minimum produc- 
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5280A 


uses a single transistor cell to minimize the device area: 
The single device cell, along with unique design features 
in the on-chip peripheral circuits, yields a high perfor- 
mance memory device. 


features 

■ Organization: 4096 x 1 

■ Access time— 150 ns max 

■ Cycle time— 300 ns min 

■ Easy system interface 

• One high voltage input— chip enable 

• TTL compatible— all other inputs and output 

■ Address registers on-chip 

■ TRI-STATE® output 

■ Simple read-modify-write operation 

■ Industry standard pin configuration 


block diagram 


connection diagram 



Dual-ln-Line Package 



Memory inverts from Data In to Data Out. 


logic symbol 


*A0— A1 1 

Address Inputs 

^bb 

Power <— 5V) 

CE 

Chip Enable 

< 

o 

o 

Power (+5V) 

CS 

Chip Select 

Vqd 

Power (+1 2V) 

D,n 

Data Input 

Vss 

Ground 

Dout 

Data Output 

WE 

Write Enable 

NC 

Not Connected 




‘Row address A0— A5 
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absolute maximum ratings 

Operating Temperature Range 0°C to +70° C Voltage on Any Pin Relative to Vbb -0.3 V to +20V 

Storage Temperature -65°C to +150°C (V$s - Vbb > 4.5V) 

Power Dissipation 1.25W Lead Temperature (Soldering, 10 seconds) 300°C 


dc electrical characteristics 

Ta = 0 C to +70 C V DD = +12V ±5%, V cc = +5V ±5%, V BB (Note 2) = — 5V ±5%, V ss = 0V, unless otherwise noted. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

•u 

Input Load Current 

V im = 0V to V m max, (All Inputs 

Except CE) 


0.01 

10 

pA 

Ilc 

Input Load Current 

V IN = 0V to V| HC max 


0.01 

10 

pA 

Ulo* 

Output Leakage Current Up For 
High Impedance State 

CE = V ilc or CS = V| H , V Q = 0V to 5.25V 


0.01 

10 

PA 

•ddi 

V DD Supply Current During 

CE "OFF" 

CE = -IV to +6V, Note 4 


110 


pA 

IqD2 

V DD Supply Current During 

CE "ON" 

CE = V IHC , T A = 25°C 


20 


mA 

•do AVI 

Average V DD Current 

0 Cycle Time = 300 ns, t CE = 160 ns 

T a = 25 C c 


45 


mA 

•DO AV2 

Average V DD Current 

Cycle Time = 1000 ns, t C g = 160 ns 


15 


mA 

•cci 

V cc Supply Current During 

CE "OFF" 

CE = V, LC or CS = V, H ,(Note 5) 


0.01 

10 

pA 

Ibb 

V BB Supply Current Average 



5 

100 

PA 

V|L 

Input Low Voltage 

t T = 20 ns (Figure 4) 

-1.0 


0.6 

V 

V IH 

Input High Voltage 


2.4 


V C c + 1 

V 

V ILC 

CE Input Low Voltage 


-1.0 


1.0 

V 

V|HC 

CE Input High Voltage 


v dd~T 


Ydd + ^ 

V 

V 0 L 

Output Low Voltage 

l OL = 2.0 mA 

0.0 


0.45 

V 

Vqh 

Output High Voltage 

l OH = -2.0 mA 

2.4 


Vcc 

V 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem- 
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Note 2: All voltages referenced to Vgg. Vbb must be applied before and removed after other supply voltages. 

Note 3: Typical values are for Ta = 25°C and nominal power supply voltages. 

Note 4: The Iqq and Iqc currents flow to Vgs- The Ibb current is the sum of alt leakage currents. 

Note 5: During CE "ON" V^c supply current is dependent on output loading, V^c « connected to output buffer only. 


ac electrical characteristics t a = o°c to +7o°c, v DD = 12V ±5%, v cc = 5V ±5%, v BB =-5v ±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 


Time Between Refresh 




2 

ms 


Address to CE Set-Up Time 

t AC is Measured From End of Address Transition 

0 



ns 


Address Hold Time 


40 



ns 


CE "OFF" Time 


100 



ns 

MM 

CE Transition Time 


10 


40 

ns 


CE "OFF" to Output High 


0 



ns 


Impedance State 






READ CYCLE 

t C Y 

Cycle Time 


300 



ns 

fCE 

CE "ON" Time 


160 


3000 

ns 

tco 

CE Output Delay 

Cload = 50 pF, Load = 1 TTL Gate, Ref = 2.0V, 



130 

ns 



f ACC = f AC + *CO + 1 l T 





Iacc 

Address to Output Access 




150 

ns 

twL 

CEtoWE 


0 



ns 

*wc 

WE to CE "ON" 


0 



ns 


1-340 








































ac electrical characteristics (con't) 

T a = 0°C to +70°C, V DD = 12V ±5%, V cc = 5V ±5%, V BB = -5% ±5% 


SYMBOL^ 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

WRITE CYCLE 

tcY 

Cycle Time 


300 



ns 

*CE 

CE "ON" Time 


160 


3000 

ns 

t w 

WE to CE "OFF" 


80 



ns 

l cw 

CE to WE 

t T = 20 ns 

80 



ns 

to 

D, n to CE Set-Up 


80 



ns 

l DH 

D, n Hold Time 


0 



ns 

t WP 

WE Pulse Width 


50 



ns 


ac electrical characteristics (con't) T A =o o cto+7o°c.v DD = i2v±5%. v cc = 5v±5%, v BB =-5%±5% 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

READ/MODIFY/WRITE CYCLE 

Irwc 

Read Modify Write (RMW) 

Cycle Time 


370 



ns 

tcRW 

CE Width During RMW 


230 


3000 

ns 

'wc 

WE to CE "ON" 

- 

0 



ns 

t w 

WEtoCE "OFF" 

t T = 20 ns, C LOAD = 50 pF, Load = 1 TTL Gate, 

80 



ns 

*WP 

WE Pulse Width 

Ref = 2.0V, t ACC = t AC + t co + 1 t T 

50 



ns 

l D 

D, n to CE Set-Up 


80 

i 


ns 

Idh 

D, n Hold Time 


o- 



ns 

tcO 

CE to Output Delay 




130 

ns 

two 

WE to Dqut Invalid 


0 




t ACC 

Access Time 




150 

ns 

CAPACITANCE (Note 1) 

T a = 25° C 





Cad 

Address Capacitance, CS 

V IN = ^SS 


2 


PF 

o 

o 

CE Capacitance 

V) 

(/) 

> 

II 

z 

> 


15 


pF 

CoUT 

Data Output Capacitance 

Vour =0V 


5 


PF 

C|N| 

D, n and WE Capacitance 

V|N = ^SS 


4 


pF 


Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV with the current 
equal to a constant 20 mA. 
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MOS RAMs 


access read/ write memory 

features 

■ Access time— 270 ns 

■ Cycle time— 470 ns 


absolute maximum ratings (Notei) 

Operating Temperature Range 0°Cto+70°C Order Number MM5280D-5 

Storage Temperature -65° C to +150° C See Package 5 

All Input or Output Voltages with Respect -0.3V to +25V 
to the Most Negative Supply Voltage, VgB 
Supply Voltages Vqq, V^c and Vgg -0.3V to +20V 

Respect to VgB 

Power Dissipation 1.25W 


dc electrical characteristics 

T a = 0°C to +70°C V DD = +12V ±5%, V cc - +5V ±5%, V BB (Note 2) = -5V ±5%, V ss = 0V, unless otherwise noted. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

■li 

Input Load Current 

V, N = 0V to V, H max, (All Inputs 


0.01 

10 

//A 



Except CE) 





*LC 

Input Load Current 

V, N = OV to V, HC max 


0.01 

10 

MA 

•'lo' 

Output Leakage Current Up For 

CE - V JLC or Co - V IH , Vq = GV to 5.25V 


1 a r\ i 

10 

..A 

***"'• 


High Impedance State 






*DD1 

V rjp Supply Current During 

CE = -1 V to +6V, Note 4 


110 


pA 


CE "OFF" 






IdD2 

V DD Supply Current During 

CE = V IHC , T A = 25°C 


20 


mA 


CE "ON" 






1 DD AVI 

Average V DD Current 

0 Cycle Time = 400 ns, t C c = 230 ns 

T a = 25 C 


35 


mA 

IdD A V2 

Average V DD Current 

Cycle Time = 1000 ns, t CE = 230 ns 


15 


mA 

Icci 

V rc Supply Current During 

CE = V ILC or CS = V IH ,(Note 5) 


0.01 

10 

ma 


CE "OFF" 






'bb 

V BB Supply Current Average 



5 

100 

ma 

V,L 

Input Low Voltage 

t T = 20 ns 

-1.0 


0.6 

V 

V,H 

Input High.Voitage 


2.4 


V C c + 1 

V 

< 

r 

O 

CE Input Low Voltage 


-1.0 


1.0 


V IHC 

CE Input High Voltage 


V DD~^ 


V D d + 1 


V 0 L 

Output Low Voltage 

l OL = 2.0 mA 

0.0 


0.45 


V OH 

Output High Voltage 

l OH = -2.0 mA 

2.4 


Vcc 



Note 1 : “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem- 
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics” provides 
conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that Vqq, Vqq, and Vgs should never be 0.3V more negative 
than V B b- 

Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4: The Iqq and Iqc currents flow to Vgg. The IgB current is the sum of all leakage currents. 

Note 5: During CE "ON" Vcc supply current is dependent on output loading, Vcc is connected to output buffer only. 



MM5280-5 4096-bit dynamic random 

genera! description 

The MM5280-5 is a slower speed version of National's 
MM5280. Please refer to the MM5280 specification 
for pin configuration, block diagram and switching 
time waveforms. 
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ac electrical characteristics 






T a = 0°C to +70°C, V DD = 12V ±5%, V cc 

= 5V±5%, V BB =-5V±5% 





j SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

| READ, WRITE. READ/MODIFY/WRITE, AND REFRESH CYCLE 


Time Between Refresh 




2 

ms 


Address to CE Set-Up Time 

t AC is Measured From End of Address Transition 

0 



ns 

■ 

Address Hold Time 


50 



ns 


CE "OFF" Time 


130 



ns 


CE Transition Time 


10 


40 

ns 

HI 

CE "OFF" to Output High 
Impedance State 


0 



ns 

READ CYCLE 

tcY 

Cycle Time 


470 



ns 

*CE 

CE "ON" Time 


300 


3000 

ns 

too 

CE Output Delay 

C L oad = 50 pF. Load = 1 TTL Gate, Ref = 2.0V, 

l ACC = l AC. + l CO + 1 *T 



250 

ns 

*ACC 

Address to Output Access 




270 

ns 

l WL 

CE to WE 


0 



ns 

*WC 

WE to CE "ON" 


0 



ns 

' WRITE CYCLE 

tcY 

Cycle Time 


470 



ns 


CE "ON" Time 


300 


3000 

ns 

t w 

WE to CE "OFF" 


150 



ns 

*cw 

CE to WE 

t T = 20 ns 

130 



ns 

*D 

D IN to CE Set-Up 


150 



ns 

l OH 

D, n Hold Time 


0 



ns 

l WP 

WE Pulse Width 


50 



ns 

READ/MODIFY/WRITE CYCLE 

*RWC 

Read Modify Write (RMW) 

Cycle Time 


590 



ns 

l CRW 

CE Width During RMW 


420 


3000 

- ns 

*w c 

WE to CE "ON" ‘ 


0 



ns 

t w 

WE to CE "OFF" 


150 



ns 



t T = 20 ns, Cj OAD = 50 pF, Load = 1 TTL Gate, 





t w p 

WE Pulse Width 

50 



ns 

Ref = 2.0V, t ACC = t AC + t co + 1 t T 


D, n to CE Set-Up 


150 



ns 

'dh 

D, n Hold Time 


0 



ns 

tco 

CE to Output Delay 




250 

ns 

two 

WE to D out Invalid 


0 




t ACC 

Access Time 




270 

ns 

I CAPACITANCE (Note 1) 

T a = 25° C 





Cad 

Address Capacitance, CS 

V|N ' ^ss 


2 


pF 

Cce 

CE Capacitance 

V, N = V ss 


15 


PF 

CoUT 

Data Output Capacitance 

Vqut =0V 


5 


pF 

C|N 

D, n and WE Capacitance 

V|N = v ss 


4 


pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = 

At/AV with the current 

equal to a constant 20 mA. 
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MM5290 16,384 x 1 Bit Dynamic RAM 


General Description 

The MM5290 is a 16,384 x 1 bit dynamic RAM. It 
features a multiplexed address input with separate row 
and column strobes. This added flexibility allows the 
MM5290 to be used in page mode operation. 

The MM5290 must be refreshed every 2 ms. This can be 
accomplished by performing any cycle which brings the 
Row Address Strobe active including a RAS-only cycle 
at each of the 1 28 row addresses. 

N-channel double-poly silicon gate technology, developed 
by National, is used in the manufacture of the MM5290. 
This process combines high density and performance 
with reliability. Greater system densities are achievable 


by the use of a 16-pin dual-in-line package for the 
MM5290. 

Features 

■ Access times: 1 50 ns, 200 ns, 300 ns 

■ Low power :462 mW max 

■ TTL compatible: all inputs and output 

■ Gated CAS— noncritical timing 

■ Read, Write, Read-Modify-Write and RAS-only 
Refresh cycles 

■ Page mode operation 

■ Industry standard 16-pin configuration 


Block and Connection Diagrams 



Dual-In-Line Package 

Vbb 

Dl 
WE 
ffSS 
AO 
A2 
A1 

Vdd 


TOP VIEW 



■VSS 

■ESS 

■00 

■ A6 
A3 

■ A4 

■ A5 

■ V CC 


Pin Names 


RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

A0— A6 Address Inputs 
D! Dat3 Input 

DO Data Output 

Vqd Power (12V) 

VCC Power <5V) 

Vss Ground 

VgB Power (— 5V) 
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MM5290 16,384 x 1 Bit Dynamic RAM 





absolute maximum ratings (Notei) 


Voltage at Any Pin -0.5V to +7V 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range ~65°C to +150°C 

Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300°C 


dc electrical characteristics (Ta within operating temperature range, Vcc = 5V ±5%, unless otherwise noted). 


PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

Input Current ( 1 j_| ) 

V|[S| = 0 to Vcc 



10 

juA 

Logical "1" Input Voltage (V|h) 


2.0 


vcc+ 1-0 

V 

Logical "0" Input Voltage (V|(_) 


-0.5 


0.8 

V 

Logical "1" Output Voltage (Voh) 

•oh = -400 /iA 

mm 



V 

Logical "0" Output Voltage (Vol) 

lOL = 2.1 mA 



0.4 

V 

Output Leakage Current OlOH) 

VoUT = 4V, Chip Deselected 

■ 


10 

pA 

Output Leakage Current (I|_ol) 

VoUT = 0.45V, Chip Deselected 



-20 

/iA 

Power Supply Current OcCl) 

All Inputs = 5.25V, Data 

Output Open 

■ 

40 

98 

mA 


capacitance 


PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

mi 

Input Capacitance (All 
Inputs) (C|n) 

V|N = ov, T A = 25°C, f = 1 MHz, (Note 2) 



7.5 

PF 

Output Capacitance 

VoUT = 0V, Ta = 25°C, f = 1 MHz, 



15.0 

pF 

(Cqut) 

(Note 2) 





ac electrical characteristics 





(Ta within operating temperature range, Vcc = 5V ±5%, unless otherwise specified). 




See ac test circuit and switching time waveforms. 





PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

tACCESS 

See ac Load Circuit. All Times Measured 

to 1 .5V Level with t r and tf of Input 
< 20 ns, (Figure 1 ) 



450 

ns 

^SELECT 

See ac Load Circuit. All Times Measured 

to 1 .5V Level with t r and tf of Input 
< 20 ns, (Figure 2) 



200 

ns 

tDESELECT 

See ac Load Circuit. All Times Measured 

to 1.5V Level with t r and tf of Input 
< 20 ns, (Figure 2) 



200 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: logical "1" = most positive voltage level, logical "0" = most negative voltage level. 

Note 4: Typical values are for T^ = 25°C and nominal supply voltage. 
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AC Electrical Characteristics 









I Ta = 0°c to +70°C, Vqd = 12V x10%, VqC = 5V ±10%, Vbb = 

— 5V ±10%, Vss 

= 0, (Notes 2 and 3) 



SYMBOL 

PARAMETER 

MM5290-2 

MM5290-3 

MM5290-4 

UNITS 

NOTES 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

t RC 

Random Read or Write Cycle Time 

375 


375 


475 


ns 

7,8 

tRWC 

Read-Write Cycle Time 

375 


375 


550 


ns. 

7,8 

tpc 

Page Mode Cycle Time 

170 


225 


330 


ns 


tRAC 

Access Time from RAS 


150 


200 


300 

ns 

9, 11 

tCAC 

Access Time from CAS 


100 


135 


200 

ns 

10, 11 

tOFF 

Output Buffer Turn-Off Delay 

0 

40 

0 

50 

0 

70 

ns 

12 

tT 

Transition Time (Rise and Fall) 

3 

35 

3 

50 

3 

50 

ns 


tRP 

RAS Precharge Time 

100 


120 


165 


ns 


tRAS 

RAS Pulse Width 

150 

32,000 

200 

32,000 

300 

32,000 

ns 


tRSH 

RAS Hold Time 

100 


135 


200 


ns 


t CAS 

CAS Pulse Width 

100 

10,000 

135 

10,000 

200 

10,000 

ns 


tRCD 

RAS to CAS Delay Time 

20 

50 

25 

65 

35 

100 

ns 

9 

tCRP 

CAS to RAS Precharge Time 

-20 


-20 


-20 


ns 


tASR 

Row Address Set-Up Time 

0 


0 


0 


ns 


tRAH 

Row Address Hold Time 

20 


25 


35 


ns 


tASC 

tCAH 

Column Address Set-Up Time 

Column Address Hold Time 

-10 

45 


-10 

55 


-10 

75 


ns 

ns 


tAR 

Column Address Hold Time Referenced to RAS 

95 


120 


175 


ns 


tRCS 

Read Command Set-Up Time 

0 


0 


0 


ns 


tRCH 

Read Command Hold Time 

0 


0 


0 


ns 


tWCH 

Write Command Hold Time 

45 


55 


75 


ns 


tWCR 

Write Command Hold Time Referenced to RAS 

95 


120 


175 


ns 


tWP 

Write Command Pulse Width 

45 


55 


75 


ns 


tRWL 

Write Command to RAS Lead Time 

60 


80 


120 


ns 


tCWL 

Write Command to CAS Lead Time 

60 


80 


120 


ns 


tDS 

Data-In Set-Up Time 

0 


0 


0 


ns 

13, 14 

tDH 

Data-In Hold Time 

45 


55 


75 


ns 

13, 14 

tDHR 

Data-In Hold Time Referenced to RAS 

95 


120 


175 


ns 


tCP 

CAS Precharge Time (for Page Mode 

Cycle Only) 

60 


80 


120 


ns 


tREF 

Refresh Period 


2 


2 


2 

ms 


twcs 

WE to CAS Set-Up Time 

-40 


-40 


-40 


ns 

14 

t CWD 

CAS to WE Delay 

70 


95 


150 


ns 

15 

tRWD 

RAS to WE Delay 

120 


160 


250 


ns 

15 

Note 7: The specifications for tRC(MIN) and tRWC(MIN) are used only to indicate cycle time at which proper operation over the full tempera- 
ture range is guaranteed. 

Note 8: Transition times are measured between V|nc or V|R and V|j_. Timing measurements are made between V|hc(MIN) or V IH(MIN) and 
^IL(MAX)' and as * ume tj = 5 ns. 

Note 9: Assumes row-limited access, i.e., tRCD ^ t RCD(MAX)- If this condition is not satisfied, then note 10 applies. 

Note 10: Assumes column-limited access, i.e., tRCD > tRCD(MAX)- 
Note 11 : Equivalent load is 2 standard TTL inputs plus 100 pF. 

Note 12: CAS going high disables the Data Output. tOFF < s the delay to the high impedance state. 

Note 13: These parameters are referenced to the negative edge of CAS in an early-write cycle and to the negative edge of WE in a Read-Modify- 
Write cycle. (See Note 12, below). 

Note 14: If tyycs ^ fWCS(MIN)» the Data Output is guaranteed to remain in the high impedance state for the duration of the cycle. This is the 
"early-write" cycle. 

Note 15: If tcWD ^ tCWD(MIN) and tRWD > tRwoOyHN), the Data 0utput wi,t contain the original data in the selected cell. This is the Read- 
Modify-Write cycle. If either of these conditions is not satisfied, the output will be indeterminate unless the early-write condition of Note 12 is met. 
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Timing Flow Chart 


CONVERT LOW LEVEL M 
TO HIGH LEVEL WRITE CLOCKS 



CLOCK 01 INTO DATA-IN LATCH 
GENERATE HIGH LEVEL DATA 


TRANSFER DATA FROM DATA- 
IN LATCH ONTO I/O LINES 


> 

tr 

o 

2 

ui 

2 


TRANSFER DATA FROM SELECTED 
COLUMN IN MEMORY ARRAY 
TO I/O LINES IN READ MODE 
AND VICE VERSA IN WRITE MODE 


TRANSFER DATA FROM I/O LINES 
INTO DATA-OUT BUFFER. 
ENABLE DATA OUTPUT. 


PRECHARGE 


DISABLE SELECTED ROW. 
PRECHARGE ROW ADDRESS LATCH. 
ROW DECODER AND MEMORY ARRAY 



DISABLE SELECTED COLUMN. 
PRECHARGE COLUMN ADDRESS 
LATCH AND COLUMN DECODERS 























MM5290 16,384 x 1 Bit Dynamic RAM 


Physical Dimensions inches (millimeters) 


0.785 



0.310 

(7.874) 

MAX GLASS 


0.160 


GLASS 


0.200 



NS Package Number J16A 


Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765. 
3566218 , 3571630, 3575609, 3579059 . 3593069 , 3597640, 3607469 , 3617859 , 3631312, 3633052, 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251 /Telex 778-632 
National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 






©1C MASTER 1978 


1351 


National Semiconductor 




National Semiconductor 




CMOS RAMs 


MM54C89/MM74C89 64-bit TRI-STATE® random access 
read/write memory 


general description 

The MM54C89/MM74C89 is a 16-word by 4-bit 
random access read/write memory. Inputs to the 
memory consist of four address lines, four data 
input lines, a write enable line and a memory 
enable line. The four binary address inputs are 
decoded internally to select each of the 16 possible 
word locations. An internal address register, latches 
the address information on the positive to negative 
transition of the memory enable input. The four 
TRI-STATE® data output lines working in con- 
junction with the memory enable input provides 
for easy memory expansion. 

Address Operation: Address inputs must be stable 
t S A prior to the positive to negative transition 
of memory enable. It is thus not necessary to 
hold address information stable for more than 
t HA after the memory is enabled (positive to 
negative transition of memory enable). 

Note: The timing is different than the DM7489 in 
that a positive to negative transition of the memory 
enable must occur for the memory to be selected. 

Write Operation: Information present at the data 
inputs is written into the memory at the selected 


address by bringing write enable and memory 
enable low. 

Read Operation: The complement of the informa- 
tion which was written into the memory is non- 
destructive^' read out at the four outputs. This is 
accomplished by selecting the desired address and 
bringing memory enable low and write enable 
high. 

When the device is writing or disabled the output 
assumes a TRI-STATE (Hi-z) condition. 

features 

■ Wide supply voltage range 

■ Guaranteed noise margin 

■ High noise immunity 

■ Low power TTL 
compatibility 

■ Input address register 

■ Low power consumption 100 nW/package typ 

@ V cc = 5V 

■ Fast access time 130 ns typ at V cc = 10V 
s TRI-STATE output 


3.0V to 1 5V 
1.0V 
0.45 V cc typ 
fan out of 2 
driving 74L 


logic and connection diagrams 


DATA DATA DATA DATA DATA DATA 0ATA DATA 
INPUT 1 OUTPUT 1 INPUT 2 OUTPUT 2 INPUT 3 OUTPUT 3 INPUT 4 OUTPUT 4 






D 0 
G 0 


D 0 

c a 


0 Q 

g a 


o a 
g a 



1 i 

i READ/WRITE j 

1 1 

1 

IRCUITRY | 

1 


; : 

: : 


' 1 1 

i i 

! 1 

I 

i 

i i 

l 1 

1 MfcNKjRY 

I ARRAY 

1 1 

1 1 

1 1 

I 1 

1 1 

i 

1 

1 

1 

1 

1 

1 

1 



Order Number MM54C89D or 
MM74C89D 
See Package 3 
Order Number MM74C89N 
See Package 15 
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absolute maximum ratings 

Voltage at Any Pin -0.3V to V cc + 0.3V 


Voltage at Any Pin 
Operating Temperature Range 
MM54C89 
MM74C89 

Storage Temperature Range 

Package Dissipation 

Operating V cc Range 

Absolute Maximum V cc 

Lead Temperature (Soldering, 10 seconds) 


-55 C to +125 C 
-40°C to +85°C 
-65°C to +150°C 
500 mW 
3.0V to 15V 
16V 
300° C 


dc electrical characteristics 

Min/max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

CMOS TO CMOS 

Logical “1" Input Voltage (V, Nm ) 

V cc = 5.0V 

3.5 


mm 

V 


V cc = 10V 

8.0 


1 

V 

Logical “0" Input Voltage (V| N(0) ) 

V cc = 5.0V 



■9 

V 


V cc = 10V 



mm 

V 

Logical "1" Output Voltage 

V cc = 5.0V, l D = ~10pA 

4.5 



V 

(VouTii)i 

Vcc = 10V, Iq = — IOjiA 

9.0 



V 

Logical " 0 " Output Voltage 

V cc = 5.0V, l D = + 10pA 



0.5 

V 

( V OUT(0)I 

V CC = 10V, l 0 =+10 /jA 



1.0 

V 

Logical "1" Input Current (l| N(1) ) 

V cc = 15V, V, N = 15V 


0.005 

1.0 

pA 

Logical "0" Input Current (1 im to) ) 

V cc = 15V, V, N =0V 

-1.0 

-0.005 


pA 

Output Current in High Impedance 
State 

£ > 
r- o 

II II 

0 c 
> > 

> > 
LO LD 

II II 

U C 
U 

> > 

-1.0 


1.0 

pA 

PA 

Supply Current ( l cc ) 

V cc = 15V 


0.05 

300 

AA 


CMOS/LPTTL INTERFACE 


Logical “1" Input Voltage (V IN(1) ) 

Logical "0" Input Voltage (V IN(0) ) 

Logical "1" Output Voltage 
(VoUT(l)) 

Logical "0" Output Voltage 
(Vqutio)) 


54C, V cc = 4.5V 
74C, V cc = 4.75V 

54C, V cc = 4.5V 
74C, V cc = 4.75V 

54C, V cc = 4.5V, l 0 = -360pA 
74C, V cc = 4.75V, l 0 = ~360pA 

54C, V cc = 4.5V, l 0 = +360pA 
74C, V cc = 4.75V, l 0 = +360pA 


OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 


Output Source Current (Isource ) 
(P-Channel) 

V cc = 5.0V, Vqut = 0V 

T A = 25° C 

-1.75 

-3,3 

Output Source Current (Isource) 
(P-Channel) 

V cc = 10V, V OUT =0V 

T a = 25°C 

-8.0 

-15 

Output Sink Current Osink ) 
(N-Channel) 

Vcc = 5.0V, Vqut = Vcc 

T a = 25°C 

1.75 

3.6 

Output Sink Current (l S | NK ) 
(N-Channel) 

Vcc “ 10V, V OUT = V cc 

T a = 25° C 

8.0 

16 


ac electrical characteristics <t a = 25°c, c L = 50 p f, unless otherwise 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

Propagation Delay from Memory Enable 

V cc = 5.0V 


270 

500 

^tpd ) 

V cc = 10V 


100 

220 

Access Time from Address Input (t acc ) 

V cc = 5.0V 


350 

650 


V cc = 10V 


130 

280 

Address Input Setup Time (t SA ) 

V cc = 5.0V 

150 




V cc = 10V 

60 



Address Input Hold Time (t HA ) 

V cc = 5.0V 

60 




V cc = 10V 

40 



Memory Enable Pulse Width (t ME ) 

V cc = 5.0V 

400 

250 



> 

O 

II 

u 

u 

> 

150 

90 


Memory Enable Pulse Width (tMf) 

Vcc = 5.0V 

400 

200 



V cc = 10V 

150 

70 





> 

fiC 

o 

z 

in 
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ac electrical characteristics (con 't) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Write Enable Setup Time for a Read 

V cc = 5.0V 

0 



ns 

(*sr) 

V cc = 10V 

0 



ns 

Write Enable Setup Time for a Write 

V cc = 5.0V 



<ME 

ns 

(tws) 

V cc = 10V 



Ime 

ns 

Write Enable Pulse Width (tvye! 

V cc = 5.0V, t ws = 0 

300 

160 


ns 


v'cc = 10V, tws = 0 

ha; 

cn 

UV 


ns 

Data Input Hold Time (t HD ) 

Vcc = 5.0V 

50 



ns 


V C c = 10V 

25 



ns 

Data Input Setup (t SD ) 

V cc = 5.0V 

50 



ns 


V cc = 10V 

25 



ns 

Propagation Delay from a Logical 

V cc = 5.0V, C u = 5.0 pF, R l = 10k 


180 

300 

ns 

or Logical "0" to the High Impedance 

V cc = 10V, C L = 5.0 pF, R l = 10k 


85 

120 

ns 

State from Memory Enable (t !H . ton) 






Propagation Delay from a Logical "1" 

V cc = 5.0V, C L = 5.0 pF, R l = 10k 


180 

300 

ns 

or Logical "0" to the High Impedance 

V cc = 10V, C L = 5.0 pF, R l = 10k 


85 

120 

ns 

State from Write Enable (t, H , t OH ) 






Input Capacity <C IN ) 

Any Input (Note 2) 


5.0 


pF 

Output Capacity (C OUT ) 

Any Output (Note 2) 


6.5 


pF 

Power Dissipation Capacity (C pd ) 

(Note 3) 


230 


pF 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Range" they are not meant to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: CpQ determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics application note, AN-90. 


truth table 


ME 

WE 

OPERATION 

CONDITION OF OUTPUTS 

L 

L 

Write 

TRI-STATE 

L 

H 

Rcod 

Complement of Selected Word 

H 

L 

Inhibit, Storage 

TRI -STATE 

H 

H 

Inhibit, Storage 

TRI-STATE 


ac test circuits 


tQH 


*1H 



^ 1 Ok 

OUTPUT 

BaTa 




OUTPUT 

_L7 

5 0 pF 


T 

T" 


switching time waveforms 

l 0H 


*1H 


memory 

EfiSSn 


bats 

GfffPuT 



MEMORY 

ENABLE 


BATS 

OUTPUT 



a 
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CMOS RAMs 


MM54C200/MM74C200 256-bit TRI-STATE® 


random access read/write memory 
general description 

The MM54C200/MM74C200 is a 256-bit random 
access read/write memory. Inputs co nsist of eight 
address lines, a data input line, a write enable 
line, and three chip enables. The eight binary 
address inputs are decoded internally to select 
each of the 256 locations. An internal address 
register, latches and address information on the 
positive to negative edge of CE 3 . The TRI- 
STATE data output line working in conjunction 
with CE-, or CE 2 inputs provides for easy memory 
expansion. 


Read Operation: The data is read out by selecting 
the proper address and bringing CE 3 low and write 
enable high. Holding (JEt or CE 2 or "CE 3 at a 
high level forces the output into TRI-STATE. 
When used in bus organized systems, CEt , or C^E 2 , 
a TR I -STATE control, provides for fast access 
times by not totally disabling the chip. 

Write Operation: Data is written into the memory 
with CE 3 low and write enable low. The state of 
CE-, or CE 2 has no effect on the write cycle. The 
output assumes TRI-STATE with write enable low. 


Address Operation: Address inputs must be stable 
t SA prior to the positive to negative transition of 
CE 3 . It is. thus not necessary to hold address 
information stable for more than t HA after the 
memory is enabled (positive to negative transition). 

Note: The timing is different than the DM74200 
in that a positive to negative transition of the 
memory enable must occur for the memory to be 
selected. 


features 


■ Wide supply voltage range 3.0V to 15V 


■ Guaranteed noise margin 

■ High noise immunity 

■ TTL compatibility 

■ Low power 

■ Internal address register 


1.0V 

0.45 V cc typ 

fan out of 1 driving 
standard TTL 
500 nW typ 


logic and connection diagrams 


ADDRESS ADDRESS ADDRESS AD0RESS 




TOP VIEW 


Order Number MM54C200D 
or MM74C200D 
See Package 3 

Order Number MM74C200N 
See Package 15 
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absolute maximum ratings (Notei) 

Voltage at Any Pin -0.3V to V cc +0.3V 

Operating Temperature Range 

MM54C200 -55° C to +1 25°C 

MM74C200 -40°C to +85°C 

Storage Temperature Range -65°C to +150°C 

Package Dissipation 500 mW 

Operating V cc Range 3.0V to 15V 

Absolute Maximum V cc 16V 

Lead Temperature (Soldering, 10 seconds) 300°C 

dc electrical characteristics 

Min/max limits apply across temperature range, unless otherwise noted. 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS ( 

CMOS TO CMOS 

Logical "1" Input Voltage (V| Nm ) 

V cc = 5.0V 

3.5 



V 


V cc = 10V 

8.0 



V 

Logical "0" Input Voltage (V, N(0 >) 

V cc = 5.0V 



1.5 

V 


V cc = 10V 



2.0 

V 

Logical "I" Output Voltage (V OUTnl ) 

V cc = 5.0V, l o = -10pA 

4,5 



V 


V cc = 10V, l 0 = lOpA 

90 



V 

Logical "0” Output Voltage (V OUT , OI ) 

V cc = 5.0V, l o =+10pA 



0.5 

V 


V cc = 10V, l 0 = + 10pA 



1.0 

V 

Logical "1" Input Current (l| Nm ) 

V cc = 15V, V IN = 15V 


0005 

1.0 

pA 

Logical "0" Input Current (l| N ioi) 

V cc = 15V V 1N = OV 

1.0 

-0 005 


PA 

Supply Current ( 1 cc ) 

V cc = 15V 


0 10 


pA 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage (V, Nnl ) 

,54C, V cc = 4.5V 

V cc ~ 15 



V 


74C, V C c = 4.75V 

Vcc 15 



V 

Logical "0" Input Voltage ( V INt {0) ) 

54C, V cc = 4.5V 



08 

V 


74C, V cc = 4.75V 



0.8 

V 

Logical ''I” Output Voltage (V OUTm ) 

54C, V cc = 4.5V, l Q = -1.6 mA 

2.4 



V 


74C, V cc = 4.75V, l Q = -1.6 mA 

2.4 



V 

Logical "0” Output Voltage (V OUTIO >) 

54C, V cc = 4.5V, l 0 = 1.6 mA 



0.4 

V 



74C, V cc = 4.75V, Ip = 1.6 mA 



0.4 

V 

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 

Output Source Current Osource ) 

Vcc ~ 5.0V, Vqut - 0V 

-4.0 

-6.0 


mA 

(P-Channel) 

T a = 25°C 





Output Source Current (I S ource ) 

V cc = 10V, V OUT = 0V 

-160 

-25 


mA 

(P-Channel) 

T a = 25°C 





Output Sink Current (Isink) (N-Channel) 

Vcc “ 5 0V, V 0UT = V cc 

5.0 

8.0 


mA 


T a = 25°C 





Output Sink Current (l s , NK ) (N-Channel) 

Vcc = 10V, Vqut = Vcc 

20.0 

30 


mA 


T A - 25° C 







ac electrical characteristics t a = 25°c,c l = 

50 pF, unless otherwise specified. 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Access Time From Address (t ACC ) 

V cc = 5.0V 


450 

900 

ns 


V cc = 10V 


200 

400 

ns 

Propagation Delay From CE 3 

V cc = 5.0V 


360 

700 

ns 

(tp<j) 

V cc = 10V 


120 

300 

ns 

Propagation Delay From CE, or CE Z 

V cc = 5 0V 


250 

500 

ns 

(tpEl i ) 

V cc = 10V 


85 

200 

ns 

Address Setup Time (t SA ) 

V cc = 5.0V 

200 

80 


ns 


V cc = 10V 

100 

30 


ns 

Address Hold Time (t HA ) 

V cc = 5.0V 

50 

15 


ns 


V cc = 10V 

25 

5 


ns 
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MM54C200/MM74C200 



MM54C200/MM74C200 


ac electrical characteristics (con't) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Write Enable Pulse Width (t^ ) 

V cc = 5.0V 

300 

160 


ns 


V cc = 10V 

150 

70 


ns 

CE 3 Pulse Widths (t CE ) 

V cc = 5.0V 

400 

200 


ns 


V cc = 10V 

160 

80 


ns 

Input Capacity (C IN ) 

Any Input (Note 2) 


5.0 


pF 

Output Capacity in TRI-STATE (C ou -r) 

(Note 2) 


9.0 


pF 

Power Dissipation Capacity (C pd ) 

(Note 3) 


400 


pF 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical 
Characteristics" provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cp^ determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics application note, AN -90. 

switching time waveforms 

Read and Write Cycles Using CE3 (CEi = CE2 = logic 0) 



Read and Write Cycles Using CE3 and CE-| (or CE2) 



Note: Used for fast access time in bused systems. 
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CMOS RAMs 


MM54C910/MM74C910 256-bit TRI-STATE® 
random access read/write memory 


general description 

The MM54C910/MM74C910 is a 64 word by 4 bit 
random access memory. Inputs consist of six address 
lines, four dat a input lines, a write enable, and a 
memory enable line. The six address lines are internally 
decoded to select one of 64 word locations. An internal 
address register, latches the addres s information o n the 
positive to negative transition of memory enable. The 
TRI-STATE outputs allow for easy memory expansion. 

Address Operation: Address inputs must be stable (tgA) 
prior to the positive to negative transition of memory 
enable, and ^ha) after the positive to negative transition 
of memory enable. The address register holds the 
information and stable address inputs are not needed at 
any other time. 

Write Operation: Data is written into memory at the 
selected address if write enable goes low while memory 
enable is low. Write enable must be held low for t ^ 
and data must remain stable t HD after write enable 
returns high. 


Read Operation: Data is nondestructive^ read from a 
memory location by an address operation with write 
enable held high. 

Outputs are in the TRI-STATE (Hi-Z) condition when 
the device is writing or disabled. 


features 

■ Supply voltage range 

■ High noise immunity 

■ TTL compatible fan out 

■ Input address register 

■ Low power consumption 

■ Fast access time 

■ TRI-STATE outputs 

■ High voltage inputs 


3V to 5.5V 
0-45 V cc typ 
1 TTL load 

250 nW/package typ 
(chip enabled or disabled} 
250 ns typ at 5V 


logic and connection diagrams 


0 IN 1 0 OUT 1 0.IN2 D OUT 2 0 IN3 0 0UT3 D IN4 0 0UT4 


WffFTt 

ENABLE 


MEMORY 

ffiSITE 


address 

INPUTS 



Input Protection 


Vcc 



Dual-In Line Package 


WfiTTt MEMORY 



Order Number MM54C910D 
or MM74C910D 
See Package 4 

Order Number MM74C910N 
See Package 16 
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MM54C910/MM74C910 


absolute maximum ratings (Note n 


operating conditions 


Voltage At Any Output Pin 

Voltage At Any Input Pin 

Package Dissipation 

Operating Vqc Range 

Standby V^c Range 

Absolute Maximum Vqq 

Lead Temperature (Soldering, 10 seconds) 


-0.3V to V cc +0.3V 
-0.3V to +15V 
500 mW 
3.0V to 5.5V 
1.5V to 5.5V 
6.0V 
300° C 


Supply Voltage (Vqq) 
MM54C910 
MM74C910 

Temperature (T/^) 
MM54C910 
MM74C910 


dc electrical characteristics mm54C9io/mm74C9io 

(Min/max limits apply across the temperature and power supply range indicated). 


PARAMETER 


Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Input Current 

Logical “0" Input Current 
Logical "1" Output Voltage 

Logical "0" Output Voltage 

Output Current in High 
Impedenpe State 

Supply Current 


CONDITIONS 


Full Range 
Full Range 

V,n = 15V 
V,N =5V 

V,n =ov 

l 0 = -150 mA 
l 0 = -400 m A 

1 o = 1.6 mA 

V Q =5V 
V Q = 0V 



ac electrical characteristics mm54C9io/mm74C9io 





T A = 25°C, V cc 

= 5V, C L = 50 pF 





PARAMETER 

MIN 

TYP 

MAX 

UNITS 

Iacc 

Access Time from Address 


250 

500 

ns 

IrD 

Propagation Delay from ME 


180 

360 

ns 

Isa 

Address Input Set- Up Time 

140 

70 


ns 

Iha 

Address Input Hold Time 

20 

10 


ns 

1m E 

Memory Enable Pulse Width 

200 

100 


ns 

1m1 

Memory Enable Pulse Width 

400 

200 


ns 

ISO 

Data Input Set-Up Time 

0 



ns 

Ihd 

Data Input Hold Time 

30 

15 


ns 

1w¥ 

Write Enable Pulse Width 

140 

70 


ns 

1lH> Iqh 

Delay to TRI -STATE (Note 4) 


100 

200 

ns 

CAPACITANCE 


C|N 

Input Capacity 


Any Input (Note 2) 

CoUT 

Output Capacity 


Any Output (Note 2) 

CpD 

Power Dissipation Capacity (Note 3) 


> 

AC 

o 

3E 

III 

2 
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> 

cc 

o 


Ui 

2E 


ac electrical characteristics (con't) 

C L = 50 pF 



MM54C910 

MM74C910 




T a = -55° C to + 125 C 

T a = -40°C to +85"C 



PARAMETER 

V cc = 4.5V to 5.5V 


V cc = 4.75V to 5.25V 

UNITS 



MIN 

MAX 

MIN 

max 


f ACC 

Access Time from Address 


860 


700 

ns 

tPDI ■ tPDO 

Propagation Delay from ME 


660 


540 

ns 

l SA 

Address Input Set-Up Time 

200 


160 


ns 

t H A 

Address Input Hold Time 

20 


20 


ns 

*ME 

Memory Enable Pulse Width 

280 


260 


ns 

f ME 

Memory Enable Pulse Width 

750 


600 


ns 

ISO 

Data Input Set-Up Time 

0 


0 


ns 

f HD 

Data Input Hold Time 

50 


50 


ns 

fwE 

Write Enable Pulse Width 

200 


180 


ns 

f 1 H « l 0H 

Delay to TRI-STATE (Note 4) 


200 


200 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cpd determines the no load ac power consumption for any CMOS device. For complete explanation see 54C/74C Family Characteristics 
application note, AN-90. 

Note 4: See ac test circuit for t^H- l 0H- 

typical performance characteristics truth table 


Typical Access Time vs Ambient 
Temperature 



-SS -25 5 35 65 95 T25 

FREE AIR TEMPERATURE ( C) 


ME 

WE 

OPERATION 

OUTPUTS 

L 

L 

Write 

TRi-STATE 

L 

H 

Read 

Data 

H 

L 

Inhibit. Store 

TRI-STATE 

H 

H 

Inhibit, Store 

TRI-STATE 


ac test circuits 

t()H t-jn All Other AC Tests 



1 
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MM54C920/MM74C920, MM54C921/MM74C921 
1024-bit static silicon gate CMOS RAMs 


general description 

The MM54C920/MM74C920 256 x 4 random access 
read/write memory is manufactured using silicon gate 
CMOS technology. Data output is the same polari ty as 
data input. Internal latches store address inputs, CES 
and data output. This RAM is specifically designed to 
operate from standard 54/74 TTL power supplies. 
All inputs and outputs are TTL compatible. 

The MM54C921/MM74C921 is identical to the 
MM54C920/MM74C920, except data inputs are 
internally connected to data outputs; the number 
of package leads thereby is reduced to 1 8. 

Complete a ddre ss de codin g as well as two chip select 
functions, CEL and CES, and TRI-STATE® outputs 
allow easy expansion with a minimum of external com- 
ponents. Versatility plus high speed and low power 
make these RAMs ideal elements for use in micro- 
processor, minicomputer as well as main frame memory 
applications. 


logic and connection diagrams 


features 

■ Fast access— 250 ns max 

■ TR I -STATE outputs 

■ Low power 

■ On-chip registers 

■ Single +5V supply 

■ Data retained with Vq C as low as 2V 

functional description 

The functional description will reference the logic 
diagram of the MM54C920/ MM74 C920 shown in 
Figure 1. Input addresses and CES a re clocked into 
the input latches by the falling edge of STROBE. Input 
setup and hold times must be observed on these signals 
(see timing diagrams). The true and complement address 
information is fed to the row and column decoders 
which access the selected 4-bit memory word. 



FIGURE 1. MM54C92Q/MM74C920 Logic Diagram 
Dual-in-Line-Package Dual-in-Line-Package 

Vcc A4 Wt CEL ST CES DO 4 01 4 00 3 01 3 DO 2 V CC A4 WE EEl ST ER DI/04 DI/03 DI/02 


MM54C920/MM74C920 


MM54C921/MM74C921 


A3 A2 At AO AS A6 A7 GNO 01 1 DO 1 01 2 


A3 A2 A1 AO AS AG A7 GNO 01/01 
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MM54C920/MM74C920, MM54C921/MM74C921 
1024-bit static silicon gate CMOS RAMs 













National Semiconductor 


functional description (con't) 

The addressed word (4 bits) is fed to four sense ampli- 
fiers through the column decoders. The information 
from the sens e amplif iers is retained in the output 
register when STROBE rises. The register drives the 
TR I -STATE output buffers. 

Chip select i nputs , CEL and CES, have identical functions 
except that CES (Chip Ena ble Stored) is c locked into a 
latch on the falling edge of STROBE; CEL (Chip Enable 
Level) is not. 

Note that set up a nd hold times mus t be obse rved on 
CES. Because CEL is not clocked by STROBE, it may 

absolute maximum ratings 

Supply Voltage, V cc 
Voltage at Any Pin 
Operating Temperature Range 
MM54C920, MM54C921 
MM74C920, MM74C921 
Storage Temperature Range 


fall after STROBE has fallen without affecting access 
time. 

The outputs are in a hi gh imp edance state when the 
c hip is not selected (CES or CEL high) or when writing 
(WE low). Note that the information st ored in the out- 
put latches will be changed whe neve r S TROB E falls, 
regardless of the logic states of WE. CEL or CES. 

The timing diagrams in Figures 2, 3, and 4 define the 
read, write, and output enable/disable parameters 
respectively. 


7V 

-0.3V to V cc + 0.3V 

-55°C to +1 25°C 
-40° C to +85° C 
-65°Cto+150°C 


dc electrical characteristics V cc = 5.0V ±10%, T a = Operating Range 


PARAMETER 


CONDITIONS 


MM54C920, MM54C921 


MIN 


MM74C920, MM74C921 


TYP 

MAX 

MIN 

TYP 

MAX 


Vcc 

Vcc-2.0 


< 

O 

O 


0.8 

0 


0.8 



2.4 





Vcc-0.01 




0.4 



0.4 


0.01 



0.01 

0.001 

1.0 

-1.0 

0.001 

1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

0.1 

10 


0.1 

10 

4 

7 


4 

7 

6 

9 


6 

9 

8 

12 


8 

12 



2.0 




UNITS 


V IH Logical "1" Input Voltage 

V, L Logical "0" Input Voltage 

V OH1 Logical "1" Output Voltage 

V oh 2 Logical "1 " Output Voltage 

V OL1 Logical "0" Output Voltage 

Vol 2 Logical "0" Output Voltage 

■ i L Input Leakage 

lq Output Leakage 

l cc Supply Current 

C tN Input Capacitance 

C Q Output Capacitance 

C t / 0 Data Input/Output Capacitance 

V DR v cc for Data Retention 


Iqh — 1.0 mA 

Iout = 0 

l OL = 2.0 mA 

Iout = 0 

0V<V IN <V CC 

0V < V 0 < V cc , CEL. = V cc 

V, N =V cc ,V o =0V 

(Note 1) 

(Note 1 ) 

MM54C921 /MM74C921 Only 
CEL = V cc 


Vcc-2.0 

0 

2.4 

Vcc-0.01 


- 1.0 

- 1.0 


2.0 


V 

V 

V 

V 

V 

V 
MA 
M A 
pA 

pF 

PF 

PF 

V 


Note 1 : Capacitance is guaranteed by periodic testing. 

ac electrical characteristics v cc = 5 ov ±10%, t a = operating Range 


MM54C920, MM54C921 


MM74C920, MM74C921 


rMrlMIVie 1 CM 

MIN 

| TYP j 

MAX 

MIN j 

TYP 

MAX 


TTL Interface (V IH = V C c ~ 2.0V, V, L = 0.8V, Input t msE = 

t FALL = 5 ns. Load = 1 TTL Gate + 50 pF) . 




*C 

Cycle Time 

290 

120 


255 

120 


ns 

*ACC 

Access Time From Address 


120 

275 


120 

250 

ns 

*ACS 

Access Time From Strobe 


110 

250 


110 

225 

ns 

*AS 

Address Setup Time 

25 

10 


25 

10 


ns 

<AM 

Address Hold Time 

25 

15 


25 

15 


ns 

toE 

Output Enable Time 


60 

150 


60 

130 

ns 

too 

Output Disable Time 


60 

150 


60 

130 

ns 

ts T 

ST Pulse Width (Negative) 

150 

60 


130 

60 


ns 

tsT 

ST Pulse Width (Positive) 

140 

60 


125 

60 


ns 

l WP 

Write Pulse Width (Negative) 

150 

80 


130 

80 


ns 

tos 

Data Setup Time 

100 

40 


90 

40 


ns 

tOH 

Data Hold Time 

60 

25 


60 

25 


ns 


s aen 

I 004 
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MM54C929/MM74C929, MM54C930/MM74C930 
1024-bit static silicon gate CMOS RAMs 


general description 

The MM54C929/MM74C929 and the MM54C930/ 
MM74C930 1024 x 1 random access read/write 

memories are manufactured using silicon gate CMOS 
technology. These RAMS are specifically designed to 
operate from standard 54/74 TTL power supplies; 
all inputs and outputs are TTL compatible. Data output 
is the same polarity as data input. Internal latches store 
the address inputs and data output. Chip select input 
CS1 serves as a chip strobe, controlling address and data 
latching. The Data-In and Data-Out terminals can be 
tied together for common I/O applications. Complete 
address decoding, three chip select functions 
(MM54C930/MM74C930) and TRI-STATE® output 
allow easy memory expansion and organization. The 
MM54C929/MM74C929 differs from the MM54C930/ 
MM74C930 only in that CS1, CS2 and CS3 are internally 
connected together, providing a single chip-select input. 


Versatility, high speed, and low power make these 
RAMs ideal elements for use in many microprocessor 
minicomputer and main frame memory applications. 

features 

■ Fast access— 250 ns max 

■ TRI-STATE outputs 

■ Low power— 10pA max standby 

■ On-chip registers 

■ Single 5V supply 

■ Inputs and output TTL compatible 

■ Data retained with Vcc as i° w as 2V 

■ Can be operated common I/O 


block and connection diagrams 



Dual-ln-Line Package 

V CC 01 WE A9 A8 A7 A6 A5 





14 



11 

10 

9 


1 

1 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

1 


1 

■ 

MM54C929/MM74C929 

1024 X 1 

1 


■ 


■ 


1 

1 

■ 

■ 

■ 

■ 

■ 

1 


1 

1 

2 

3 

4 

5 

6 

7 

8 


E5 AO A1 A2 A3 A4 00 GND 


Dual-ln-Line Package 

V CC CS3 01 WE A9 A8 A7 A6 A5 



m 


m 


m 

■ 



1 


i 

i 


■ 

■ 

■ 

■ 

■ 


1 


■ 


* 

■ 

MM54C930/MM74C930 

1024 X 1 

■ 

■ 


■ 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

1 

2 

3 •' 

4 

s 

6 

7 

8 

r 


CS2 CS1 AO A1 A2 A3 A4 DO GND 


(/> 


©1C MASTER 1978 


1363 





absolute maximum ratings 


Supply Voltage, Vcc 
Voltage at Any Pin 
Operating Temperature Range 
MM54C929, MM54C930 
MM74C929, MM74C930 
Storage Temperature Range 


7V 

-0.3V to Vcc + 0.3V 

-55°C to +125°C 
-40° C to +85° C 
-65°C to +150°C 


dc electrical characteristics Vcc = 5V ± 10 %, Ta = Operating Range 


PARAMETER 

CONDITIONS 

[ MM54C929, MM54C930 

| MM74C929, MM74C930 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

V|H 

Logical "1" Input Voltage 


VcC-2.0 


Vcc 

VCC-2.0 


Vcc 

V 

V| L 

Logical “0 ' Input Voltage 


0 


0.8 

0 


0.8 

V 

v OH1 

Logical "I" Output Voltage 

lOH = “1 mA 

2.4 



2.4 



V 

VOH2 

Logical "1" Output Voltage 

'OUT = 0 

vcc-o.oi 



vccr-o.oi 



V 

VOL1 

Logical "0" Output Voltage 

lOL = 2 mA 



0.4 



0.4 

V 

VOL2 

Logical "0 ' Output Voltage 

•out = o 



0.01 



0.01 

V 

IlL 

Input Leakage 

0V < V|n < Vcc 

-1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

mA 

•o 

Output Leakage 

0V < Vo < Vcc. CS2 or CS3 = Vcc 

-1.0 

0.001 

1.0 

-1.0 

0.001 

1.0 

HA 

•cc 

Supply Current 

V|N = Vcc. Vo •= 0V 


0.1 

10 


0.1 

10 

MA 

C|N 

Input Capacitance 

(Note 1) 


5 



5 


pF 

Co 

Output Capacitance 

(Note 1) 


5 



5 


pF ■ 

VDR 

Vcc f° r Data Retention 

CS2 or CS3 = Vcc 

2.0 



2.0 



V 


Note 1 : Capacitance maximum is guaranteed by periodic testing. 

ac electrical characteristics Vcc = 5V ±10%, T A = Operating Range 


PARAMETER 


MM54C929, MM54C930 


MIN TYP MAX MIN 


TTL Interface (V|H = Vcc — 2V, V||_ = 0.8V, Input tR|$E = fFALL = 5 ns. Load = 1 TTL Gate + 50 pF) 




MM74C929, MM74C930 


TYP 


1 : 

iC 

Cycle Time 

‘ACC 

Access Time From Address 

tACSI 

Access Time From CS1 

tAS 

Address Setup Time 

tAH 

Address Hold Time 

tOE 

Output Enable Time 

tOD 

Output Disable Time 

tcsT 

CSl Pulse Width (Negative) 

tcsi 

CSl Pulse Width (Positive) 

tWP 

Write Pulse Width (Negative) 

IDS 

Data Setup Time 

tDH 

Data Hold Time 



truth tables 

MM54C929/MM74C929 



FUNCTION 


Output in Hi-Z State 
Output in Hi-Z State 
Write "0," Output in Hi-Z State 
Write "1," Output in Hi-Z State 
Read Data, Output Enabled 



MM54C930/MM74C930 


WE 


Dl 

FUNCTION 

X 

Output in Hi-Z State 

X 

X 

Output in Hi-Z State 

Output in Hi-Z State 

0 

Write "0," Output in Hi-Z State 

1 

Write "1," Output in Hi-Z State 

X 

Read Data, Output Enabled 

























































MM1702A 



MOS EPROMs 


MM1702A 2048 -bit electrically programmable ROM 


general description 

The MM1702A is a 256 word by 8-bit electrically 
programmable ROM ideally suited for uses where fast 
turn-around and pattern experimentation are important. 
The MM1702A undergoes complete programming and 
functional testing on each bit position prior to shipment, 
thus insuring 100% programmability. 


The MM1 702A is fabricated with silicon gate technology. 
This low threshold technology allows the design and 
production of higher performance MOS circuits and 
provides a higher functional density on a monolithic 
chip than conventional MOS technologies. 


The MM1702AQ is packaged in a 24-pin dual-in-line 
package with a transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase 
the bit pattern. A new pattern can then be written into 
the device. The MM1702AD is packaged in a 24-pin 
dual-in-line package with a metal lid and is not erasable. 

The circuitry of the MM1702A is entirely static; no 
^clocks are required. 

A pin-for-pin metal mask programmed ROM, the 
MM1302 is ideal for large volume production runs of 
systems initially using the MM1702A. 


features 

■ Fast programming— 30 seconds for all 2048 bits 

■ All 2048 bits guaranteed programmable— 100% 
factory tested 

■ Fully decoded, 256 x 8 organization 

■ Static MOS— no clocks required 

■ Inputs and outputs DTL and TTL compatible 

■ TRI-STATE® output— OR-tie capability 

■ Simple memory expansion— chip select input lead 

■ Direct replacement for the Intel 1702A 


block and connection diagrams 



Note; In the read mode a logic 
"1" at the address inputs and data 
outputs is a high and logic "0" is 
a low. 


Pin Names 


A0— A 7 
CS 

Dqut 1 - D out 8 


Address Inputs 
Chip Select Input 
Data Outputs 


Dual-ln-Line Package 


_ PRO 

V D0 V cc V cc A3 M A5 A6 A7 V GG CS GRAM 



•This pin is the data input lead during programming. 


Order Number MM1702AD 
See Package 6 
Order Number MM1702AQ 
See Package 21 


Pin Connections* 


MODE/PIN 

12 

13 

m 

15 

16 

22 

23 


(v cc ) 

(PROGRAM) 

ml- 

(V BB ) 

(Vqg) 

(Vcc) 

(Vcc) 

Read 

V C c 

< 

o 

o 

GND 

< 

n 

n 

Vgg 

Vcc 

o 

u 

> 

Programming 

GND 

Program Pulse 

GND 

V8B 

Pulsed Vqq ( V | i_ 4 p) 

GND 

GND 


*The external lead connections to the MM1702A differ, depending on whether the device is being programmed or used in 
read mode. (See following table.) In the programming mode, the data inputs 1—8 are pins 4—1 1 respectively. 
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absolute maximum ratings (Notei) 


Ambient Temperature 
Storage Temperature 
Power Dissipation 
Read Operation 

Input Voltages and Supply Voltages with 
Respect to V cc 
Program Operation 


Respect to V cc 

Lead Temperature (Soldering, 10 seconds) 


0°C to +70°C 
-65°Cto+125°C 
2W 

+0.5V to -20V 


— /IOV/ 

"TU V 

300° C 


read operation dc characteristics 

T a = 0°C to +70°C, V cc = +5V ±5%, V DD = -9V ±5%, V GG ='-9V ±5%, unless otherwise noted. Typical values are at nominal 
voltages and T A = 25°C. (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Ili 

Address and Chip Select 

Input Load Current 

V IN = o.ov 



1 

p A 

*LO 

Output Leakage Current 

V 0 ut = 0.0V, CS = V cc ~2 



1 

pA 

*ddo 

Power Supply Current 

V gg = Vcc* CS = V cc —2 
l OL = 0.0 mA, T a = 25°C, 

(Note 2) 


5 

10 

mA 

Iddi 

Power Supply Current 

CS = Vcc Iol = 0.0 m A, 

T a = 25° C 


35 

50 

mA 

•dD2 

Power Supply Current 

CS = 0.0, Iql = 0.0 mA, T A = 25°C 


32 

46 

mA 

IDD3 

Power Supply Current 

CS = Vcc — 2, Iol =: 0.0 mA, 

t a =o°c 


38.5 

60 

mA 

•cFI 

Output Clamp Current 

v OUT =-i.ov, T A = o°c 


8 

14 

mA 

•cF2 

Output damp Current 

Vqut = — 10, T a = 25 C 



13 

mA 

•gg 

Gate Supply Current 




1 

pA 

V|L1 

Input Low Voltage for 

TTL Interface 


. -1.0 


< 

o 

n 

1 

V 

V||_2 

Input Low Voltage for 

MOS Interface 


Vdd 


V cc -6 

V 

V, H 

Address and Chip 

Select Input High 

Voltage 


Vcc-2 

' 

Vcc + 0-3 

V 

1 

l0L 

Output Sink Current 

Vout = 0.45V 

1.6 

4 


mA 

•oh 

Output Source Current 

V GUT = O.OV 

-2.0 



mA 

1 ‘ 

-J 

o 

> 

Output Low Voltage 

l OL = 1-6 mA 


-0.7 

0.45 

V • 

< 

0 

1 

Output High Voltage 

1 o h = — 1 00pA 

3.5 

4.5 


V 

1 


Note 1: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
and functional operation of the device at these or at any other condition above those indicated in the operational sections of this specification is 
not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect device reliability. 

Note 2: Power-Down Option: Vqg may be clocked to reduce power dissipation. The average Iqd will vary between IqqO and , DD1 depending 
on the Vqq duty cycle (see typical characteristics). For this option, please specify MM1702AL. 
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read operation ac characteristics 

T A = 0°C to +70°C, Vcc = +5V ±5%, V DD = -9V ±5%, V GG = -9V ±5%, unless otherwise noted. 


PARAMETER 

MIN 

TYP 

MAX 

UNITS 

Freq. 

Repetition Rate 



1 

MHz 

tOH 

Previous Read Data Valid 



100 

ns 

tACC 

Address to Output Delay 


0.7 

1 

MS 

tDVGG 

Clocked V GG Set-Up (Note 1) 

1 



MS 

tes 

Chip Select Delay 



100 

ns 

*00 

Output Delay From CS 



900 

ns 

*OD 

Output Deselect 



300 

ns 

tOHC 

Data Out Hold in Clocked V GG Mode (Note 1 ) 
! 1 



5 

Ms 


capacitance characteristics t a = 25° c (Note 3) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

C|N 

Input Capacitance 

All Unused 

Vin - V cc 


8 

15 

pF 

CoUT 

Output Capacitance 

Pins Are 

o 

o 

> 

ii 

ICO 

lo 


10 

15 

PF 

Cvgg 

V GG Capacitance 
(Note 1) 

At ac 

Ground 

VoUT _ V cc 
Vgg = V G c 



30 

pF 


Note 3: This parameter is periodically sampled and is not 100% tested. 


read operation switching time waveforms 


(a) Constant V GG Operation 



v — y 

v il J\h, A. 



Conditions of Test: 

Input pulse amplitudes: 0-4V, t r , v 50 ns. Output load is 1 Til gate; measure- 
ments made at output of TTL gate (tp D 15 ns), C L = 15 pF. 


(b) Power-Down Option (Note 1) 


- CYCLE TIME = 1/f - 


ix 


x 


CLOCKED 
V G g . 


DATA 

OUT 


DATA OUT 
INVALID 


^ (NOTE II \_ 

— »*j ““n H — k>Hc 

H 


DATA OUT 
INVALID 


DESELECTION OF DATA OUTPUT IN OR TIE OPERATION 



Note 1: The output will remain valid for Iohc as long as clocked V GG is at Vcc An 
address change may occur as soon as the output ts sensed (clocked V GG may still be at 
V C c)- Data becomes invalid for the old address when clocked V GG is returned to V GG . 


Note 2: If CS makes a transition from V IL to V (H while docked V GG is at V GG , then 
deselection of output occurs at too as shown m static operation with constant V GG . 
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a. 

o 

2 

u 
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programming operation dc characteristics 

T a = 25° C, V cc = OV, Vb B = 12V ±10%, CS = 0V unless otherwise noted. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Iliip 

Address and Data Input 

Load Current 

V 1N = -48V 



10 

mA 

'LI2P 

Program and Vqq Load 

Current 

‘v , N = -48V 



10 

mA 

*BB 

V BB Supply Load Current 

(Note 5) 


10 

100 

mA 

•ddp 

Peak | DD Supply Load 

Current 

Vdd = Vprog = “48V 
V GG = -35V (Note 4) 


200 

300 

mA 

V|HP 

Input High Voltage 




0.3 

V 

V IL1P 

Pulsed Data Input Low 

Voltage 


-46 


-48 

V 

V|L2P 

Address Input Low Voltage 


-40 


-48 

V 

V|L3P 

Pulsed Input Low V DD and 
Program Voltage 


-46 


-48 

V 

V IL4P 

Pulsed Input Low V GG 

Voltage 


-35 


-40 

V 


Note 4: IqdP flows only during Vqq, Vqq on time. Iqqp should not be allowed to exceed 300 mA for greater than 100ms. Average 
power supply current IDDP ' s typically 40 mA at 20% duty cycle. 

Note 5: The VgB supply must be limited to 100 mA max current to prevent damage to the device. 


programming operation ac characteristics 

T a - 25° C, V cc = 0V, V'bb = 12V ±10%, CS = OV unless otherwise noted. 


PARAMETER j 

CONDITIONS 

MIN 

! 

TYP 

MAX 

UNITS 


Duty Cycle (V DD , V GG ) 




20 

% 

LjiPW 

Program Pulse Width 

V GG = -35V, V DD = 

^prog ~ -48V 



. 3 

ms 

*DW 

Data Set-Up Time 


25 



ws 

Idh 

Data Hoid Time 


10 



ns 

tvw 

Vdd* V gg Set-Up 


100 



Ms 

tvD 

^dd. V gg Hoid 


10 


100 

Ms 

t ACW 

Address Complement 

Set-Up 

(Note 6) 

25 



Ms 

Iach 

Address Complement 

Hold 

(Note 6) 

25 



Ms 

Iatw 

Address True Set-Up 


10 



MS 

Iath 

Address True Hold 


10 



MS 


Note 6: All 8 address bits must be in the complement state when pulsed Vqd and Vqq move to their negative levels. The addresses 
(0—255) must be programmed as shown in the timing diagram until data reads true, then over-programmed 4 times that amount. 
(Symbolized by x + 4x.) 
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M M4204/MM5204 



MOS EPROMs 


MM4204/MM5204 

electrically programmable 4096-bit read only memory (EROM) 


general description 

The MM4204/MM5204 is a 4096-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatiblity. 
The device is a non-volatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accomplished by storing a charge in a cell location by 
applying a —50V pulse. A logic input, "Power Saver," is 
provided which gives a 5:1 decrease in power when the 
memory is not being accessed. 

features 

■ Field programmable 

■ Fast program time: ten seconds typical for 4096-bits 

■ Fast access time 

MM4204 1.25/us 

MM5204 1ms 

• DTL/TTL compatibility 


■ Standard power supplies 5.0V, -12V 

■ Static operation— no clock required 

■ Easy memory expansion-TRI-STATE® output Chip 
Select input (CS) 

■ "Q" quartz lid version erasable with short wave ultra- 
violet light (i.e., 253.7 nm) 

■ Low power dissipation 

■ "Power Saver" control for low power applications 

applications 

■ Code conversion 

■ Random logic synthesis 

■ Table look-up 

■ Character generator 

■ Microprogramming 

■ Electronic keyboards 


block and connection diagrams 


Dual-ln-Line Package 


INPUT 

BUFFERS 


4096-BIT 

EROM 

MATRIX 


CONTROL 

CIRCUITS 


2 


-Vs 

-PROGRAM 


INPUT 

BUFFERS 


OUTPUT BUFFERS 


Jl5^isJwJlB^I9j20^2l^2; 

Bq B, 62 Ba B4 85 Bf 87 



TOP VIEW 

Order Number MM4204D 
or MM5204D 
See Package 6 
Order Number MM4204Q 
or MM5204Q 
See Package 21 
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absolute maximum ratings (Note d 





All Input or Output Voltages with 

Respect to V BB Except During Programming +0.3V to -20V 





Power Dissipation 

Operating Temperature Range 


750 mW 





MM5204 


0°C to +70°C 





MM4204 


-55°C to +85° C 





Storage Temperature Range 


-65°C to +125°C 





Lead Temperature (Soidering, 10 seconds) 300 C 





dc electrical characteristics T a within operating temperature range, V LL = 

0V, V BB = 

PROGRAM 

- v ss . 

MM4204: V ss = 5.0V ±10%, V DD = ~12V ±10%, MM5204: V ss = 5.0V ±5%, V DD 

= -12V ±5%, unless otherwise noted. 

PARAMETER 

CONDITIONS 

MIN 

TYP 

(Note 7) 

MAX 

UNITS 

V,L 

Input Low Voltage 



Vss - 1 4 


Vss-4.2 

V 

V, H 

Input High Voltage 



Vss - 1 -5 


Vss+0.3 

V 

*LI 

Input Current 

< 

z 

II 

o 

< 



1.0 

mA 

VoL 

Output Low Voltage 

I 0 l = 1.6 mA 

< 

r 

r 


0.4 

V 

VoH 

Output High Voltage 

1 o h = “0.8 mA 

2.4 


Vss 

V 

Ilo 

Output Leakage Current 

Vqut _ 

OV, CS = V | H 



1.0 

AA 

•do 

Power Supply Current 

MM5204 T a = 0°C, CS = V, H , Power Saver =, V IL 


28 

40.0 

mA 



MM4204 T a = 0°C, CS = V IH , Power Saver - V IL 



50.0 

mA 



MM5204 T A = 0°C, CS = V m , Power Saver = V IH 


6.0 

8.0 

mA 



MM4204 T a = 0°C, CS = V, H , Power Saver = V IH 



10.0 

mA 

•ss 


MM5204 T A = 0°C, CS = V !H , Power Saver = V !L 



42 

mA 



MM4204 T a = 0°C, CS = V| H , Power Saver = V, L 



52 

mA 



MM5204 T A = 0°C, CS = V, H , Power Saver = V )H 



10 

mA 



MM4204 T A = 0°C, CS = V IH , Power Saver = V )H 



12 

mA 

| aC eleCtriCal characteristics T a within Operating temperature 

range, V LL = 

0V, V BB = 

FROG n A Tv 

_ W 

“ v ss* 

MM4204: V ss = 5.0V ±10%, V DD = -12V ±10%, MM5204: V ss = 5.0V ±5%, V DD 

= -12V ±5%, unless otherwise noted. 

PARAMETER 

CONDITIONS 

MIN 

TYP 

(Note 7) 

MAX 

UNITS 

^ACC 

Access Time 








MM 5204 


T a = 70°C, (Note 4) 


0.75 

1.0 

ps 


MM4204 


T A = 85°C, (Note 4) 



1.25 

As 

tpo 

Power Saver Set-Up Time 







MM 5204 





1.8 

AS 


MM4204 





2.0 

AS 

tco 

Chip Select Delay 








MM 5204 





500 

ns 


MM4204 





600 

ns 

•oh 

Data Hold Time 



30 

50 


ns 

•ODC 

Chip Select Deselect Time 







MM 5204 



30 

300 

500 

ns 


MM4204 



30 

300 

600 

ns 

toDP 

Power Saver Deselect Time 







MM5204 



30 

300 

500 

ns 


MM4204 



30 

300 

600 

ns 

C|N 

Input Capacitance (All Inputs) 

V in = V ss , f = 1.0 MHz, (Note 2) 


5.0 

8.0 

PF 

Cqut 

Output Capacitance 


Vqut = Vss.CS = V| H ,f = 1.0MHz, 


8.0 

15 

pF 


(All Outputs) 


(Note 2) 






>• 

cc 

o 



HiOTA 
IWI V 


II * CTCB into 
“iw mnd i i_n isiw 


MM4204/MM5204 



MM4204/MM5204 


programmer electrical characteristics t a = 25°c, Vss = cs = Power saver = ov, v LL 

unless otherwise specified, (Note 5). 


= OV to 


PARAMETER 

CONDITIONS 

MIN 

Ild 

Data Input Load Current 

V 1N = 

-18 V 


•ald 

Address Input Load Current 

V, N ^ 

50V 


1 LP 

Program Load Current 

V|N = 

-50V 


•lbb 

V BB Load Current 




Ildd 

V DD Load Current 

Vqd = 

PROGRAM = -50V 


Q. 

X 

> 

Address Data and Power Saver 

Input High Voltage 



-2.0 

V, L P 

Address Input Low Voltage 



-50 


Data Input Low Voltage 



-18 

Vqhp 

V DO and Program High Voltage 



-2.0 

Vdlp 

V DD and Program Low Voltage 



-50 

V BLP 

V B8 Low Voltage 



0 

Vbhp 

V BB High Voltage 



11 .4 

Vdd 

Pulse Duty Cycle 




tpw 

Program Pulse Width 



0.5 

Ids 

Data and Address Set-Up Time 



40 

*DH 

Data and Address Hold Time 



0 

Iss 

Pulsed V DD Set-Up Time 



40 

Ish 

Pulsed V DD Hold Time 



1.0 

fBS 

Pulsed V 3B Set-Up Time 



1.0 

Ibh 

Pulsed V BB Hold Time 



1.0 

Ipss 

Power Saver Set-Up Time 



1.0 

IpSH 

Power Saver Hold Time 



1.0 

1r. tp 

Vqq , Program, Address and Data 

Rise and Fall Time 





TYP 

(Note 7) 


MAX 

UNITS 

-10 

mA 

-10 

mA 

-10 

mA 

50 

mA 

-200 

mA 

0.3 

V 

-11 

V 

-11 

V 

0.5 

V 

-48 

V 

0.4 

V 

12.6 

V 

25 

% 

5.0 

ms 


Ms 


JUS 

100 

M s 


Ms 


MS 


Ms 


MS 


Ms 

1.0 

Ms 


Note - !: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used except on data inputs during programming 
Logic "1" = most positive voltage level 
Logic "0" = most negative voltage level 

Note 4: t/\CC = 1000 ns + 25 (N-1 ) where N is the number of devices wire— OR'd together. 

Note 5: The program cycle should be repeated until the data reads true, then over-programmed 5 times that number of cycles. (Symbolized as 
X + 5X programming). 

Note 6: The EROM is initially programmed with all "0's." A Vp-ip on any data input BO— B7 will leave the stored "0’s" undisturbed, and a V||_p 
on any data input BO— B7 will write a logic "1" into that location. 

Note 7: Typical values are for nominal voltages and T/\ = 25°C, unless otherwise specified. 

erase specification 

The recommended dosage of ultraviolet light exposure is 6W sec/cm 2 . 


programming 

The MM4204/MM5204 is normally shipped in the un- 
programmed state. All 4096-bits are at logic "0" state. 
The table of electrical programming characteristics and 
Figure 2 give the conditions for programming of the 
device. In the program mode the device effectively 
becomes a RAM with the 512 word locations selected by 


address inputs A0— A8. Data inputs are B0— B7 and 
write operation is controlled by pulsing the Program 
input. Since the EROM is initially shipped with all "0's," 
a V | H p on any data input B0— B7 will leave the stored 
"0's" undisturbed and a V )LP on any data input BO— B7 
will write a logic "1" into that location. 
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MM2316A 16,384-bit read only memory 


general description 

The MM2316A is a static MOS 16,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-channel enhancement and 
depletion-mode silicon-gate technology which provides 
complete DTL/TTL compatibility and single power- 
supply operation. 


Three programmable chip selects controlling the TRI- 
STATE® outputs allow for memory expansion. 


Programming of the memory array and chip-select 
active levels is accomplished by changing one mask 
during fabrication. 


features 

■ Fully decoded 

■ Single 5V power supply 

■ Inputs and outputs TTL compatible 

■ Static operation 

■ TRI-STATE outputs for bus interface 

■ Programmable chip selects 

■ 2048 word by 8-bit organization 

■ Maximum access time— 450 ns 

applications 

■ Microprogramming 

■ Control logic 

■ Table look-up 


block 


connection diagrams 


logic symbol 


A7 A8 A9 A10 



Dual-ln-Line Package 




ac test circuit and switching time waveforms 


2.4V - 

CHIP SELECT 
0.4V - 


Includes jig capacitance 


1372 


'S'lU rnHdlCH isro 


MM 2316 A 16,384-bit read only memory 






absolute maximum ratings (Notei) 

Voltage at Any Pin 
Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 

Lead Temperature (Soldering, 10 seconds) 


dc electrical characteristics (T a within operating temperature range, Vcc = 5V ±5%, unless otherwise noted). 


PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

Input Current ( 1 1 _| ) 

V|N = 0 to Vcc 



10 

juA 

Logical "1” Input Voltage (V|h) 


2.0 


Vcc+1-0 

V 

Logical "0" Input Voltage (V||_) 


-0.5 


0.8 

V 

Logical "1" Output Voltage (Voh) 

•OH = -100 nA 

2.2 



V 

Logical "0" Output Voltage (VoiJ 

lOL = 2 mA 



0.45 

V 

Output Leakage Current OlOH) 

V0UT = 4V, CS= 2.2V 



10 

juA 

Output Leakage Current OlOL) 

VOUT = 0.45V, CS = 2.2V 



-20 

ju A 

Power Supply Current OcCl) 

All Inputs = 5.25V, Data 


40 

98 

mA 

(Note 4) 

Output Open 






-0.5V to +7V 
0°C to +70°C 
-65°C to +150°C 
1W 
300° C 


capacitance 


PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

Input Capacitance (All 
Inputs) (C|n), (Note 4) 

V|N = 0V, Ta = 25°C, f = 1 MHz, (Note 2) 



7.5 

pF 

* Output Capacitance 

VOUT = 0V, Ta = 25° C, f = 1 MHz, 



15.0 

pF 

(Cqut). (Note 4 ) 

(Note 2) 





ac electrical characteristics 





(Ta within operating temperature range, Vcc = 5V ±5%, unless otherwise specified). 




See ac test circuit and switching time waveforms. 





PARAMETER 
(Note 3) 

CONDITIONS 

MIN 

TYP 
(Note 4) 

MAX 

UNITS 

tACCESS 

See ac Load Circuit. All Times Measured 

to 1.5V Level with t r and tf of Input 

<20 ns 



450 

ns 

tSELECT 

See ac Load Circuit. All Times Measured 

to 1 .5V Level with t r and tf of Input 

< 20 ns 



300 

ns 

^DESELECT 

See ac Load Circuit. All Times Measured 

to 1 ,5V Level with t r and tf of Input 

<20 ns 



300 

ns 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: logical "1" = most positive voltage level, logical "0" = most negative voltage level. 

Note 4: Typical values are for T/\ = 25°C and nominal supply voltage. 
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First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 

The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distribu- 
tors. 

It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub- 
assembly and panel components, hardware, 
production equipment and tools, test instru- 
mentation, power sources, wire and cable, and 
chemicals. 

The MASTER CATALOG is divided into four 
basic sections: 


The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 

The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers whose prod- 
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging In this edition. 


United lechnicai Publications, inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 
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UPD411-E 

/* PD41 1 

/1PD411-1 

ttPD411-2 

U.PD411-3 

/tPD411-4 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


FULLY DECODED RANDOM ACCESS MEMORY 

The /uPD41 1 Family consists of six 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where very low cost and large bit 
storage are important design objectives. The //PD41 1 Family is designed using dynamic 
circuitry which reduces the standby power dissipation. 

Reading information from the memory is a non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed 
whether Chip Select is a logic high or a logic low. 


All of these products are guaranteed for operation over the 0 to 70°C temperature 
range. 

Important features of the /uPD41 1 family are: 

• Low Standby Power 

• 4096 words x 1 bit Organization 

• A single low-capacitance high level clock input with solid ±1 volt margins. 

• Inactive Power/0.3 mW (Typ.) 

• Power Supply: +12, +5, -5V 

• Easy System Interface 

• TTL Compatible (Except CE) 

• Address Registers on the Chip 

• Simple Memory Expansion by Chip Select 

• Three State Output and TTL Compatible 

• 22 pin Ceramic Dual-in-Line Package 

• Replacement for INTEL'S 2.107B, TI'S 4060 and Equivalent Devices. 

• 4 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

REFRESH TIME 

A/PD411-E 

350 ns 

800 ns 

960 ns 

1 ms 

MPD411 

300 ns 

470 ns 

650 ns 

2 ms 

juPD41 1-1 

250 ns 

470 ns 

640 ns 

2 ms 

juPD41 1-2 

200 ns 

400 ns 

520 ns 

2 ms 

AiPD411-3 

150 ns 

380 ns 

470 ns 

2 ms 

/JPD411-4 

135 ns 

320 ns 

320 ns 

2 ms 



V SS 

a 8 

a 7 

a 6 

V DD 

CE 

NC 

a 5 

a 4 

a 3 

WE 


PIN NAMES 


A o - A 11 

Address Inputs 

A 0 - a 5 

Refresh Addresses 

CE 

Chip Enable 

CS 

Chip Select 

Din 

Data Input 

dout 

Data Output 

WE 

Write Enable 

V DD 

Power ( + 1 2V) 

vcc 

Power (+5V) 

vss 

Ground 

V BB 

Power | -5V) 

NC 

No Connection 
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CE Chip Enable 

A single external clock input is required. All read, write, refresh and read-modify-write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is low. The chip select 
input must be low on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the write enable input. A logic h]gh on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminal can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

Ao~ A -ji Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro- 
vided on the chip to reduce overhead and simplify system design. 

D||\| Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

DoUT Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable 
is low or when the Chip Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the lower-order address inputs Ay through Ag or by addressing every row within any 
2* -millisecond period. Addressing any row refreshes all 64 bits in that row. 

The chip does not need to be selected during the refresh. If the chip is refreshed during 

igh. 


64 

-h* 


64 

COLUMN DECODE 
AND BUFFER 
REGISTER 

mm 

A6 As A10 

A 7 Ag An 


MEMORY 
ARRAY 
64 X 64 


V DD 

V CC 

V SS 

V BB 


a write mode, the chip select must be I 
*jjPD 411-E = 1 millisecond refresh period 



dout 
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ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


|iPD411 FAMILY >PD4l1-4 

(EXCEPT 411-4) 

Operating Temperature 0°Cto+70°C . . . . . .+10°C to +55°C 

Storage Temperature -55°C to +150°C -55°C to +150° C 

All Output Voltages -0.3 to +20 Volts . . -0.3 to +25 Volts 0 

All Input Voltages -0.3 to +20 Volts . . -0.3 to +25 Volts* 0 

Supply Voltage Vqd “0-3 to +20 Volts . . -0.3 to +25 Volts 0 

Supply Voltage Vcc -0.3 to +20 Volts . . -0.3 to +25 Volts 0 

Power Dissipation • • .'. • • . 1 . 0 W 1.5W 

Note: 0 Relative to Vbb 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


T a = 0°C to 70° C. V DD - + 12V *5%. V cc = +5V *5%. V BB = -5V *5%, V SS - 0V, 
Except Vqq - +15V ib% for 41 1-4. 




LIMITS 

UNIT 




MIN 

TYP © 

MAX 


Input Load Current 

'Ll 


0.01 

10 

mA 

V IN * V IL MIN to V| H MAX 

CE Input Load Current 

'LC 


0.01 

10 

mA 

V IN 1 V| LC MIN t° V IHC MAX 

Output Leakage Current 
for High Impedance State 

'lo 


0.01 

*10 

mA 

CE = V tLC or CS - V| H 

V 0 = 0V to 5.25V 

Vqd Supply Current 
during CE off 

'ddoff 


20 

200 

mA 

CE = 1.0V to 0.6V 

Vqq Supply Current 
during CE on 

'dd on 


35“ 

60* 

mA 

CE = V, HC .T a = 25 C 

Average Vqq Current 






T a - 25 C 

UPD411-E 

IqD av 


29 

60 

mA 

Cycle Time = 800 ns 

MPD41 1 

IDD AV 


37 

60 

mA 

Cycle Time = 470 ns 

UPD411-1 

■dd AV 


37 

60 

mA 

Cycle Time =■ 470 ns 

pPD41 1-2 

'DD AV 


37 

60 

mA 

Cycle Time = 400 ns 

pPD41 1-3 

'DD AV 


41 

65 

mA 

Cycle Time = 380 ns 

pPD41 1-4 

'DD AV 


55 

80 

mA 

Cycle Time = 320 ns 

Vbb Supply Current (2) 

'SB 


5 

100 

mA 


Vcc Supply Current 
during CE off (3) 

'CC OFF 


0.01 

10 

mA 

CE ~ V| LC or CS - V| H 

Input Low Voltage 

V| L 

1.0 


0.6 

V 


Input High Voltage 

V|H 

2.4 @ 


Vcc+1 

V 


CE Input Low Voltage 

V ILC 

-1.0 


0.6 

V 


CE Input High Voltage 

V IHC 

Vqq-1 

VDD 

Vqq+1 

V 


Output Low Voltage 

VOL 

0 


0.40 

V 

lOL ' 3.2 mA 

Output High Voltage 

Vqh 

2.4 



v cc 

V 

Iqh = '2.0 mA 


Notes: (?) Typical values are for T a - 25 C and nominal power supply voltages. 

(2) The Igg current is the sum of all leakage currents. 

(3) During CE on Vqq supply current is dependent on output loading. 
Vcc ' s connected to output buffer only. 

@ 3.5V for uPD411-E 
(5) 65 mA for *iPD411-3 
80 mA for M PD411-4 
© 41 mA for jiPD411-3 
55 mA for juPD41 1-4 


T a = 0° - 70°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance, CS 

Cad 


4 

6 

pF 

VlN = V SS 

CE Capacitance 

Cce 


18 

27 

pF 

V|N = VSS 

Data Output Capacitance 

corn 


5 

7 

PF 

VOUT = ov 

D | M and WE Capacitance 

C|N 


8 

10 

PF 

VlN = VSS 
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/J.PD411 

AC CHARACTERISTICS 


T a = 0°C to 70°C, Vqq = 12V ± 5%, Vqq = 5V ± 5%, VgB = — 5V ± 5%, Vgg = OV, unfess otherwise noted, 
Except Vqq * +1 5V i 5% for 41 1 -4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

MPD411-E 

pPD41 1 

juPD41 1-1 

*iPD41 1-2 

pP D411-3 

pPD411-4 

n 

I2J] 


P7T1 



UJJ3 

023 

m 




Time Between Refresh 

(REF 


1 


m 


■a 


2 


2 


2 

■SB 

Address to CE Set Up Time 

'AC 

0 


0 

m 

0 


0 


0 


0 


n 

Address Hold Time 

'AH 

150 


150 


150 


150 


ISO 


100 


nri 

CE Off Time 

'CC 

380 


Btlil 









80 


B 

CE Transition Time 

'T 

0 

mm 

0 

wm 

0 

E3 

0 

B 

° 

BE9 

■3 

wm 

B 

CE Off to Output High 
Impedance State 

*CF 

■ 


H 

mi 

H 

n^i 

B 

m 

B 

H 

B 


ns 

Cycle Time 

'Cy 

800 


470 


nsi 


400 






B 

CE on Time 

'CE 



rwi 

ESI 


n 


12 

am 

3 


E23 

B 

CE Output Delay 

'CO 


as 




EH 


180 


130 


in 

B 

Access Time 

'ACC 




miBi 






mm 


Btl 

B 

CE to WE 

'WL 

■a 

Hi 

m 


40 




40 


40 


Si 

WE to CE on 

«WC 

0 

_ 

0 


0 


UL 


0 


0 


■ 


WRITE CYCLE 


T a - O'C to 70 C, Vqq = 12V ± 5%, Vqq - 5V t 5%, VgB = — 5V ± 5%, Vgs = OV, unless otherwise noted. 
Except Vqq = + 1 5V ± 5% for 41 1 -4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

pPD411-E 

pPD411 

pPD41 1-1 

pPD41 1-2 

pPD41 1-3 

MPD411-4 


IW 



EB3 

IflLVl 

ran 

(23 

UH3 


ittpi 

pin 

Cycle Time 

'CY 

800 


oh 


|2| 



Hi 

HI 


HI 


i^ai 

Time Between Refresh 

'REF 


i 


B 


2 


BB 

i 

2 


2 

B9 

Address to CE Set Up Time 

'AC 

0 


0 


0 


0 


m 


0 



Address Hold Time 

'AH 





gygjfl 


la 


EH 


KIWI 



CE Off Time 

'CC 

'A 


iai 

__ 

PH 


130 


E1H 


Q 


B 

CE Transition Time 

'T 

0 

B 

° 

K3 

3 

B 

0 

KJ 

0 

B 

B 

■a 

B 

CE Off to Output High 
Impedance State 

'CF 

B 


B 

a 

B 


B 

B 

B 


H 

m 

ns 

CE on Time 

‘CE 


ESI 

HU 

E5 

na 

BT'Y 


Ha 

ET*S 

E5T3 


m 

— 

WE to CE off 

'W 

jsi 




ffSSi 


■kMri 


E3 


El 


mm 

CE to WE 

'CW 





HI 






H 


um 

D|N to WE Set Up© 

'DW 

0 


0 


0 


0 


0 


0 


B 

D|n Hold Time 

'DH 

■a 


EB 


B 


Cl 


E3 


E3 


B 

\Ki C O.,lco 

'WF 

200 



J££_ 



tufl 



150 



100 



65 



n 

ns J 


Note: (T) If WE is low before CE goes high then D|jsj must be valid when CE goes high. 



READ-MOD I FY-WRSTE CYCLE 


T a = 0 C to 70 C, Vqq * 1 2V * 5%, Vqq = 5V i 5%, Vgg ® 5V ± 5%, V$$ = OV, unless otherwise noted. 
Except Vqq - +1 5V t 5% for 411-4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

PPD411-E 

pPD41 1 

MPD411-1 

pPD41 1-2 

pPD41 1-3 

pPD41 1-4 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Read- Modify- Write 
(RMW) Cycle Time 

'RWC 

960 


650 


640 


520 


470 


320 


ns 

Time Between Refresh 

'REF 


1 


2 


2 


2 


2 


2 

ms 

Address to CE Set Up Time 

'AC 

0 


0 


0 


0 


0 


0 


ns 

Address Hold Time 

'AH 

150 


150 


150 


150 


150 


100 


ns 

CE Off Time 

'CC 

380 


130 


170 


130 


130 


80 


ns 

CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

. 

130 

0 

130 

0 

130 

ns 

CE Width During RMW 

'CRW 

540 

3000 

480 

3000 

430 

3000 

350 

3000 

300 

3000 

200 

3000 

ns 

WE to CE on 

'WC 

0 


0 


0 


0 


0 


0 


ns 

WE to CE off 

'W 

200 


180 


180 


150 


150 


65 


ns 

WE Pulse Width 

'WP 

200 


180 


180 


150 


100 


65 


ns 

D|n to WE Set Up 

'DW 

0 


0 


0 


0 


0 


0 


ns 

D| [\j Hold Time 

‘DH 

40 


40 


40 


40 


40 


40 


ns 

CE to Output Display 

‘CO 


330 


280 


230 


180 


130 


115 

ns 

Access Time 



'ACC 


350 


300 


250 


200 


150 


135 

ns 


i 

m 


1 378 




































































jtPD411 


TIMING WAVEFORMS 


READ CYCLE® 



W !HC 

^ilc 


IL 

f OH 


V 


V OL 


Notes: © For refresh cycle row and column addresses must be stable t/\c and remain 
stable for entire t/\h» period. 

© Vdq 2 V is the reference level for measuring timing of CE. 

(3) Vss +2V is the reference level for measuring timing of CE. 

(4) V|HM1N * s lhe reference level for measuring timing of the addresses, CS. 
WE and D|{\j. 

(D VlLMAX ' s reference level for measuring timing of the addresses. CS. 
WE and 

© Vss + 2.0V is the reference level for measuring timing of DquT- 
© Vgs + 0.8V is the reference level for measuring timing of DquT- 


WRITE CYCLE 




■ 

r 







| 




■ 



ms 


m 


d in 



4j^EB2lE3l 






\ 

d out h,gh m 

IMPEDANCE 

UNDEFINED 


HIGH — — 

IMPEDANCE 

\ 


Notes: (T) Vqq -2V is the reference level for measuring timing of CE. 

(2) Vs$ + 2V is the reference level for measuring timing of CE. 

© VjhmIN ' s reference level for measuring timing of the addresses, CS. 
WE and Djfsj. 

(4) V|[_MAX ‘ s the reference level for measuring timing of the addresses, CS, 
WE and Din- 


READ-MODIFY-WRITE CYCLE 



' V IHC 
VlLC 
VlH 
VlL 
VlH 
V(L 
VlH 
VlL 


Note: © WE must be at V|n until end of 
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C Lll 






































^nr Pl 

3D 4 

IE = 

V. 

«=■“- 

400r 








L_ 

S 
























0 25 50 75 



0 1 2 3 4 5 


V OH <VI 


VdD - VBB 



3 -4 5 6 7 8 


V BB < v > 



1 2 3 4 5 

NORMALIZED CYCLE TIME 



0 1 2 


v 0L (v) 



0 20 40 60 

TaTC) 


Power consumption = Vp D x Iqoav + v bB x ^BB’ 
Typical power dissiption for each product is shown below. 



mW (TYP.) 

CONDITIONS 

pPD41 1-E 

350 

Ta = 25° C, t = 800ns, t CE = 380ns 

pPD41 1 

450 

Ta = 25° C, t cy = 470ns, t CE = 300ns 

pPD41 1-1 

450 

Ta = 25° C, t = 470ns, t£ E = 260ns 

pPD41 1-2 

450 

Ta = 25° C, t = 400ns, tp E = 230ns 

pPD41 1-3 

550 

Ta = 25° C, t cy = 380ns, tp E = 210ns 

pPD41 1-4 

660 

Ta = 25° C, t cy = 320ns, t CE = 200ns 


See above curves for power dissipation versus cycle time. 


TYPICAL OPERATING 
CHARACTERISTICS 
(Except 411-4) 


POWER CONSUMPTION 
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4096 BIT DYNAMIC RAMS 

The juPD41 1 A Family consists of four 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where very iow cost and iarge bit 
storage are important design objectives. The /rPD41 1 A Family is designed using 
dynamic circuitry which reduces the standby power dissipation. 

Reading information from the memory is non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed whether 
Chip Select is a logic high or a logic low. 

• Low Standby Power 

• 4096 words x 1 bit Organization 

• A single low-capacitance high level clock input with solid ±1 volt margins. 

• Inactive Power 0.7 mW (Typ.) 

• Power Supply +12, +5, — 5V 

• Easy System Interface 

• TTL Compatible (Except CE) 

• Address Registers on .the Chip 

• Simple Memory Expansion by Chip Select 

• Three State Output and TTL Compatible 

• 22 pin Plastic Dual-in-Line Package 

• Replacement for INTEL'S 2107B, Tl's 4060 and Equivalent Devices. 

• 4 Performance Ranges: 




ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

REFRESHTIME 

/JPD411AE 

350 ns 

800 ns 

960 ns 

1 ms 

pPD411A 

300 ns 

470 ns 

650 ns 

2 ms 

/JPD411A-1 

250 ns 

430 ns 

600 ns 

2 ms 

pPD411A-2 

200 ns 

400 ns 

520 ns 

2 ms 



PIN NAMES 


A 0 - A 11 

Address Inputs 

A 0 - a 5 

Refresh Addresses 

CE 

Chip Enable 

CS 

Chip Select 

din 

Data Input 

dout 

Data Output 

WE 

Write Enable 

V DD 

Power (+12VI 

Vcc 

Power (+5V) 

V SS 

Ground 

vbb 

(Power -5V) 

NC 

No Connection 


/U.PD411A-E 
/*PD411A 
UPD411A-1 
/U.PD41 1 A-2 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


igao 
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FUNCTIONAL CE Chip Enable 

DESCRIPTION A single external clock input is required. All read, write, refresh and read-mod if y -write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is low. The chip select 
input must be low on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the write enable input. A logic hjgl^on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminal can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

Ao - An Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro- 
vided on the chip to reduce overhead and simplify system design. 

D||\] Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

DoUT Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable ... 
is low or when the Chip Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the lower-order-address inputs Ag through Ag or by addressing every row within any 
2*-millisecond period. Addressing any row refreshes all 64 bits in that row. 

The chip does not need to be selected during the refresh. If the chip is refreshed during 
a write mode, the chip select must be high. 
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Operating Temperature 
Storage T emperature . 
Output Voltage © . . . 
All Input Voltages © . 
Supply Voltage Vdd © 
Supply Voltage Vcc © 
Supply Voltage Vss © 


» Note: ©Relative to V BB . 


. . 0°C to +70° C 
-55°C to +150°C 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 


fiPO 411 A 

ABSOLUTE MAXIMUM 
RATINGS* 



COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*T a = 25° C 

T a = 0°C to 70° C, V DD = +12V ± 10%. V CC = +5V ± 10%, V BB = -5V ± 10%, V S s = 0V 




LIMITS 



PARAMETER 

SYMBOL 

MIN. 

TYP. © 

MAX. 

UNIT 

TEST CONDITIONS 

Input Load Current 

'Ll 


0.01 

10 

a<a 

V|N = V|L MIN » V|H MAX 

CE Input Load Current 

•lc 


0.01 

10 

HA 

V|N = V|LC MIN to V|HC MAX 

Output Leakage Current 

>LO 


0.01 

±10 

HA 

CE = V|LC or CS = V|H 

for High Impedance State 


Vg = 0V to 5.25V 

VDD Supply Current 
during CE off 

IDDOFF 


50 

200 

A<A 

CE =-1.0V to 0.6V 

Vdd Supply Current 
during CE on 

•dd ON 


35 

50 

mA 

CE = V)HC.T a = 25 0 C 

Average Vdd Current 






T a = 25“C 

jiPD41 1 A-E 

iddav 


25 

40 

mA 

Cycle Time = 800 ns 

juPD411A 

idd av 


38 

55 

mA 

Cycle Time = 470 ns 

uPD41 1 A-1 

Inn av 


38 

55 

mA 

Cycle Time = 430 ns 

iu PD411A-2 

idd av 


38 

55 

mA 

Cycle Time = 400 ns 

V B B Supply Current © 

ibb 


5 

100 

ma 


V CC Supply Current 
during CE off © 

ICCOFF 


0.01 

10 

JuA 

CE = V||_C or CS = V|h 

Input Low Voltage 

VlL 

-1.0 


0.6 

V 


Input High Voltage 

V|H 

2.4 


Vcc + 1 

V 


CE Input Low Voltage 

V|LC 

-1.0 


0.6 

V 


CE Input High Voltage 

VlHC 

vdd i 

V DD 

vdd + 1 

V 


Output Low Voltage 

VOL 

0 


0.40 

V 

lOL = 3.2 mA 

Output High Voltage 

VqH 

2.4 


V CC 

V 

•OH = “2.0 mA 


Notes: © Typical values are for T a = 25°C and nominal power supply voltages. 

© The l B B current is the sum of all leakage currents. 

© During CE on Vcc supply current is dependent on output loading. 


DC CHARACTERISTICS 


T a = 0°C to 70° C, Vdd = +12V ± 10%, Vcc = +5V ± 10%, V B B = “5V ± 10%, Vss = ov CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

-Address Capacitance 

Cad 



6 

PF 

V|N = VSS 

CS Capacitance 

Ccs 



6 

PF 

V|N = VSS 

Din Capacitance 

C|N 



6 

PF 

V|N = Vss 

DoUT Capacitance 

COUT 



7 

PF 

V0UT = Vss 

WE Capacitance 

CWE 



7 

PF 

V|N = VSS 

CE Capacitance 

CCEI 



27 

pF 

V IN = VSS 

CCE2 



22 

PF 

vin = Vdd 
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AC CHARACTERISTICS 


T a = 0°C to 70°C, Vqd = 12V ± 10%, Vcc = 5V ± 10%, VgB = -5V ± 10%, VgS - 0V, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

pPD411A-E 

MPD411A 

MPD411A-1 

pPD411A-2 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Time Between Refresh 

1REF 


1 


2 


2 


2 

ms 

tj = t r = tf ■ 20 ns 

Cl = 50 pF 

Load * 1 TTL Gate 

V re f = 2.0 or 0.8 Volts 

Address to CE Set Up Time 

«AC 

0 


0 


0 


0 


ns 

Address Hold Time 

'AH 

150 


150 


150 


150 


ns 

CE Off Time 

'CC 

380 


130 


130 


130 


ns 

CE Transition Time 

«T 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

Cycle Time 

'CY 

800 


470 


430 


400 


ns 

CE on Time 

'CE 

380 

3000 

300 

3000 

260 

3000 

230 

3000 

ns 

CE Output Delay 

'CO 


330 


280 


230 


180 

ns 

Access Time 

'ACC 


350 


300 


250 


200 

ns 

CEtoWE 

1WL 

40 


40 


40 


40 


ns 

WE to CE on 

twe 

0 


0 


0 


0 


ns 


WRITE CYCLE 


T a = 0°C to 70°C, Vqd - 12V ±10%, Vcc = 5V ± 10%, Vqb = “5V ± 10%, Vss = 0V, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

yPD411A-E 

PPD411A 

/UPD411A-1 

PPD411A-2 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Cycle Time 

'CY 

800 


470 


430 


400 


ns 

tj = t r = tf = 20 ns 

Cl = 50 pF 

Load = ITTL Gate 

V re f = 2.0 or 0.8 Volts 

Time Between Refresh 

'REF 


1 


2 


2 


2 

ms 

Address to CE Set Up Time 

'AC 

0 


0 


0 


0 


ns 

Address Hold Time 

'AH 

150 


150 


150 


150 


ns , 

CE Off Time 

<CC 

380 j 

130 


130 


130 


ns 

CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

CE on Time 

'CE 

380 

3000 

300 

3000 

260 

3000 

230 

3000 

ns 

WE to CE off 

*W 

200 


180 


180 


150 


ns 

CEtoWE 

'CW 

380 


300 


260 


230 


ns 

Din to We Set up © 

'DW 

0 


0 


0 


0 


ns 

D|N Hold Time 

'DH 

40 


40 


40 


40 


ns 

WE Pulse Width 

tWP 

200 


180 


180 


150 


ns 


Note® If WE is low before CE goes high then Din must be valid when CE goes high. 


READ-MODI FY-WRITE CYCLE 


Tj * 0°C to 70°C, Vqd " 12V i 10%, S/QC - 5V ± 10%, VgB = '5V ± 10%, Vss = 0V, unless otherwise noted. 




LIMITS 





pPD411A-E 

pPD411A 

pPD411A 1 

HPD411A-2 



PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNIT 

TEST CONDITIONS 

Read Modify Write (RMW) 
Cycle Time 

'RWC 

960 


650 


600 


520 


ns 


Time Between Refresh 

'REF 


1 


2 


2 


2 

ms 


Address to CE Set Up Time 

'AG 

0 


0 


0 


0 


ns 


Address Hold Time 

'AH 

150 


150 


150 


150 


ns 


CE Off Time 

'CC 

380 


130 


130 


130 


ns 


CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

tf = t r = tf = 20 ns 

Cl = 50 pF 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

CE Width During RMW 

'CRW 

540 

3000 

480 

3000 

430 

3000 

350 

3000 

ns 

Load = ITTL Gate 

WE to CE on 

twe 

0 


0 


0 


0 


ns 

Vref = 2.0 or 0.8 Volts 

WF to CE off 

tw 

200 


180 


180 


150 


ns 


WT Pulse Width 

tWP 

200 


180 


180 


150 


ns 


D|n to WE Set Up 

'DW 

0 


0 


0 


0 


ns 


D|N Hold Time 

'DH 

40 


40 


40 


40 


ns 


CE to Output Delay 

'CO 


330 


280 


230 


180 

ns 


Access Time 

'ACC 


350 


300 


250 


200 

ns 
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READ AND REFRESH CYCLE (T) 


ft? D411A 

TIMING WAVEFORMS 




READ-MODIFY-WRITE CYCLE 



Notes: (T) For refresh cycle, row and column addresses must be stable tAC and 

remain stable for entire tAH period. 

© Vqd - 2 V is the reference level for measuring timing of CE. 

© Vss + 2V is the reference level for measuring timing of CE. 

@ V|HMIN is reference level for measuring timing of the addresses, 
CS, WE and D|n. 

© V| UMAX is the reference level for measuring timing of the addresses, 

CS, WE and Din. 

© V$S + 2.0V is the reference level for measuring timing of DoUT- 
<2) Vss + 0-8V is the reference level for measuring timing of DoUT- 

© 50E must be at V|H until end of tco- 
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ft PD411A 

TYPICAL OPERATING 
CHARACTERISTICS 


POWER CONSUMPTION 



0 25 50 75 


Ta (°C) 



0 1 2 3 4 5 


V 0H IV) 


V DD - V B B 



-3 -4 -5 -6 -7 -8 


V BB IV) 



1 2 3 4 5 

NORMALIZED CYCLE TIME 



0 1 2 


V 0L (V) 



0 20 40 60 

Tal°C) 


Power consumption = Vqd x ^DDAV + VBB x ^BB 


Typical power dissipation for each product is- shown below. 


/iPD411A-E 


/mPD41 1 A 


MPD411A-1 


juPD41 1 A-2 


mW (TYP.) 


300 mW 


460 mW 


460 mW 


460 mW 


CONDITIONS 

T a = 25°C, t cy = 800 ns, tCE = 380 ns 
~ T a = 25°C, t cy = 470 ns, tCE = 300 ns 
T a = 25°C, t cy = 430 ns, tQE = 260 ns 
T a = 25° C, t cy = 400 ns, tCE = 230 ns 


See curve above for power dissipation versus cycle time. 
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NEC Microcomputers 


ivec microcomputers, inc. 


4096 BIT DYNAMIC MOS RANDOM ACCESS 
MEMORY 

The juPD41 1-M Family consists of three 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where wide operating environ- 
mental temperatures are important design considerations. The A/PD41 1-M Family is 
designed using dynamic circuitry which reduces the standby power dissipation. 

Reading information from the memory is non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed 
whether Chip Select is a logic high or a logic low. 

• 4096 Words x 1 Bit Organization. 

• Wide Operating Temperature Range (T a = -40 to +85 C). 

• TTL Compatibility on All Inputs (except CE). 

• Three-State Output Providing TTL Compatibility. 

• 22 Pin Dual-In-Line Ceramic Package. 

• 3 Performance Ranges: 



ACCESS 

TIME 

R/W 

CYCLE 

RMW 

CYCLE 

REFRESH 

TIME 

POWER 

DISSIPATION 

juPD411-M 

30D ns 

470 ns 

650 ns 

2 ms 

65 mA 

/iPD41 1-1M 

250 ns 

430 ns 

600 ns 

2 ms 

65 mA 

,tiPD411-2M 

200 ns 

400 ns 

520 ns 

2 ms 

65 mA 




PiN NAMES 


> 

o 

> 

Address Inputs 

AO - A 5 

Refresh Addresses 

CE 

Chip Enable 

CS 

Chip Select 

Din 

Data Input 

DoUT 

Data Output 

VV E 

Write Enable 

vdd 

Power ( * 12V) 

Vcc 

Power (-*-5V) 

v ss 

Ground 

vbb 

Power (- 5V) 

NC 



No Connection 

; 
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/XPD411-M 
fjL PD411-1M 
/±PD411-2M 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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/LtPD411-M 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


CAPACITANCE 



A 6 A 7 Ag Ag A 10 An 


Operating Temperature 
Storage Temperature . 
All Output Voltages . . 
All Input Voltages . . 
Supply Voltage Vqd ■ 
Supply Voltage Vqc • 
Supply Voltage V$S ■ 
CE Input Voltage . . . 
Power Dissipation . . . 


-40°C to +85°C © 
-55°C to +150°C 
-0.3 to +20 Volts © 
-0.3 to +20 Volts 
-0.3 to +20 Volts © 
-0.3 to +20 Volts © 
-0.3 to +20 Volts © 
. . . -0.3 to +20 Volts 
1.0W 


© 


Notes: © Still Air 

© Relative to VgB 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C. 


Vcc = +5V ± 5%, V DD = +12V ± 5%, Vss = 0V, Vbr = -5V ± 5%, T a = -40 to +85°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance 

Cad 



7 

pF 

V|N = Vss 

CS Capacitance 

CCS 



6 

pF 

V IN = Vss 

D||\| Capacitance 

C|N 



6 

pF 

V|N = VSS 

DoUT Capacitance 

COUT 



7 

pF 

V0UT = Vss 

WE Capacitance 

Cwe 



7 

pF 

CO 

CO 

> 

II 

z 

> 

CE Capacitance 

CCEI 



27 

PF 

V|N = Vss 

CCE2 



22 

pF 

V|N = Vqd 
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ft PD411-M 

AC CHARACTERISTICS 


READ CYCLE 


T a = — 40°C to +85° C, Vqq - 12V t 5%, Vqq = 5V t 5%, Vgg = -5V t 5%, V 55 = OV, unless otherwise noted. 




LIMITS 



PARAMETER 

SYMBOL 

UPD411-M 

/iPD41 1-1M 

/zPD41 1-2M 

UNIT 

TEST CONDITIONS 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 



Time Between Refresh 

'REF 


2 


2 


2 

ro$ 


Address to CE Set Up Time 

'AC 

0 


0 


0 


ns 


Address Hold Time 

'AH 

150 


150 


150 


ns 


CE Off Time 

'CC 

130 


130 


130 


ns 


CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

ns 

'T ‘ 'r “ tf - 20 ns 

C L = 50 pF 

Load = 1-pTL Gate 

V re f = 2.0 or 0.8 Volts 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

r 0 

130 

0 

130 

ns 

Cycle Time 

*CY 

470 


430 


400 


ns 

CE on Time 

'CE 

300 

3000 

260 

3000 

230 

3000 

ns 

CE Output Delay 

'CO 


280 


230 


180 

ns 


Access Time 

'ACC 


300 


250 


200 

ns 


CE to WE 

'WL 

40 


40 


40 


ns 


WE to CE on 

«WC 

0 


0 


0 


ns 


CS Hold Time 

'CSH 

150 


150 


150 


ns 


CS Set Up Time 

'CSC 

0 


0 


0 


ns 



WRITE CYCLE 


T a = -40° C to +85°C, Vqq - 12V ± 5%, Vqq = 5V t 5%, Vgg = _ 5V 1 5%, Vgs = OV, unless otherwise noted. 




LIMITS 



PARAMETER 

SYMBOL 

pPD411-M 

MPD411-1M 

pPD411-2M 

UNIT 

TEST CONDITIONS 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 



Cycle Time 

tQ Y 

470 


430 


400 


ns 


Time Between Refresh 

'REF 


2 


2 


2 

ms 


Address to CE Set Up Time 

'AC 

0 


0 


0 


ns 


Address Hold Time 

'AH 

150 


150 


150 


ns 


CE Off Time 

'CC 

130 


130 


130 


ns 


CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

ns 


CE Off to Output High 
Impedance State. 

'CF 

0 

130 

0 

130 

0 

130 

ns 

tT = t r = tf — 20 ns 

C L = 50 pF 

CE on Time 

'CE 

300 

3000 

260 

3000 

230 

3000 

ns 

Load = IjTL Gate 

WE to CE off 

'W 

180 


180 


150 


ns 

V re f = 2.0 or 0.8 Volts 

CE to WE 

'CW 

300 


260 


230 


ns 


Dim to WE Set Up 0 

'DW 

0 


0 


0 


ns 


Dj[\j Hold Time 

'DH 

40 


40 


40 


ns 


WE Pulse Width 

<WP 

180 


180 


150 


ns 


CS Set Up Time 

'CSC 

0 


0 


0 


ns 


CS Hold Time 

'CSH 

150 



150 


150 


ns 



Note: (T) If WE is low before CE goes high then D||\j must be valid when CE goes high. 


READ-MODIFY-WRITE CYCLE 


T a = -40" C to +85 C. Vqq = 12V ♦ 5%, Vqq = 5V ± 5%, Vgg = -5V ± 5%, V$S * OV, unless otherwise noted. 




LIMITS 



PARAMETER 

SYMBOL 

juPD41 1-M 

/iPD411-1M 

MPD411-2M 

UNIT 

TEST CONDITIONS 



MIN 

MAX 

MIN 

MAX 

MIN 

MAX 



Read-Modify-Write (RMW) 
Cycle Time 

'RWC 

650 


600 


520 


. ns 


Time Between Refresh 

'REF 


2 


2 


2 

ms 


Address to CE Set Up Time 

'AC 

0 


0 


0 


ns 


Address Hold Time 

'AH 

150 


150 


150 


ns 


CE Off Time 

'CC 

130 


130 


130 


ns 


CE Transition Time 

*T 

0 

40 

0 

40 

0 

40 

ns 


CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

ns 


CE Width During RMW 

'CRW 

480 

3000 

430 

3000 

350 

3000 

ns 

tT = t r — tf = 20 ns 

WE to CE on 

twc 

0 


0 


0 


ns 

C L = 50 pF 

WE to CE off 

tw 

180 


180 


150 


ns 

Load = ^TTL Gate 

WE Pulse Width 

t w p 

180 


180 


150 


ns 

V ref = 2.0 or 0.8 Volts 

D||\j to WE Set Up 

'DW 

0 


0 


0 


ns 


Din Hold Time 

'DH 

40 


40 


40 


ns 


CE to Output Delay 

'CO 


280 


230 


180 

ns 


Access Time 

'ACC 


300 


250 


200 

ns 


CE on Time 

'CE 

480 

3000 

430 

3000 

350 

3000 

ns 


CS Set Up Time 

'CSC 

0 


0 


0 


ns 


CS Hold Time 

'CSH 

150 


150 


150 


ns 


CE to WE 

'CW 

480 


430 


350 j 

ns 
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NEC Microcomputers 


READ AND REFRESH CYCLE (?) 



/XPD411-M 

TIMING WAVEFORMS 




READ-MOD I FY-WRITE CYCLE 



Notes: © For refresh cycle, row and column addresses must be stable tAC and 

remain stable for entire tAH period. 

< 2 ) Vqd ' 2V is the reference level for measuring timing of CE. 

® VSS + 2V is the reference level for measuring timing of CE. 

@ ViHMIN is the reference level for measuring timing of the addresses, 
CS. WE and D||\|- 

© ViLMAX is the reference level for measuring timing of the addresses, 
CS, WE and D||\|. 

© VSS + 2.0V is the reference level for measuring timing of Do'JT- 
© Vss + 0.8V is the reference level for measuring timing of DoUT- 

@ Wl must be at V|H until end of tcO- 


I 

SR411-M-8-77-GY-CAT 

M A AWA 

^■v mHOicn 13SO 


1054 
i winr 


i 



nec nncm&flmpttters, inc. 


/i.PD414-E 
ft PD414 
ft PD414-1 
/tPD414-2 


FULLY DECODED RANDOM ACCESS 
4096 BIT DYNAMIC MEMORY 


DESCRIPTION The NEC juPD414 is a 4096 words by 1 bit Dynamic N channel MOS RAM. It was 
designed for memory applications where very low cost and large bit storage are 
important design objectives. The juPD414 uses a single transistor dynamic storage 
cell and dynamic circuitry to achieve high speed and low power dissipation. 

The /iPD414 is packaged in the standard 16 pin dual-in-line package. The 16 pin 
package provides the highest system bit densities and is available in either cerdip 
or plastic. 

The use of the 16 pin package is made possible by multiplexing the 12 address bits 
(required to address 1 of 4096 bits) into the/xPD414 on 6 address input pins. The 
two 6 bit address wor ds are latched into the /liPD 414 by t he two TTL clocks, Row 
Address Strobe (RAS) and Column Address Strobe (CAS). Noncritical clock timing 
requirements allow use of the multiplexing technique while maintaining high 
performance. 

The single transistor dynamic storage cell provides high speed along with low power 
dissipation. The memory cell requires refreshing for data retention. Refreshing is 
most easily accomplished by performing a read cycle at each of the 64 row addresses 
every 2 milliseconds. 


FEATURES 


PIN CONFIGURATION 


• 4096 Words x 1 Bit Organization 

• Refresh Period 2 ms 

• Standard 16 Pin Cerdip and Plastic Packages 

• Low Standby Power 

• All Inputs Including Clocks TTL Compatible 

• Standa rd Po wer Supplies +1 2V, +5V, - 5V 

• Gated CAS Characteristic 

• On-Chip Latches for Addresses, Chip Select and Data In 

• Simple Memory Expansion Chip Select 

• Output is Three State, TTL Compatible; Data is Latched and Valid into Next Cycle 

• 4 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

MPD414-E 

350 ns 

500 ns 

700 ns 

juPD414 

300 ns 

425 ns 

590 ns 

MPD414-1 

250 ns 

375 ns 

480 ns 

juPD414-2 

200 ns 

375 ns 

420 ns 



Vss 

CAS 

Dom- 

es 

a 3 

a 4 

a 5 

Vcc 


PIN NAMES 


A0-A5 

Address Inputs 

CAS 

Column Address Strobe 

CS 

Chip Select 

Din 

Data In 

°OUT 

Data Out 

RAS 

Row Address Strobe 

WRITE 

Read/Write 

V BB 

Power (-5V) 

vcc 

Power (+5V) 

Vqd 

Power (+1 2V) 

Vss 

Ground 



©1C MASTER 1978 


1395 


„ N^C Microcomputers 





NEC Microcomputers 




Operating Temperature 0°C to +70°C 

Storage Temperature -55°C to +150°C 

All Output Voltages ® -0.5 to +25 Volts 

Ail input Voitages vi/ -0.5 to +25 Volts 

Supply Voltages Vqd. v CG Vss ® “0.5 to +25 Volts 

Power Dissipation 1.0W 


Note: (D Relative to Vg B 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


T a = 0°C to 70° C, V DD = +12V ± 10%, V CC = +5V ± 10%, Vqb = -5V ± 10%, V$S - 0V, unless 
otherwise noted, (f)(2) 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance 

Cad 



10 

PF 

V|N = V S S 

CAS, RAS, CS Capacitance 

c c 



7 

PF 

V IN = V SS 

Data Output Capacitance 

COUT 



8 

PF 

v OUT c °V 

D|j\j and WRITE Capacitance 

C|N 



7 


V|N * Vss 


Notes: (?) All voltages referenced to Vgs- The only requirement for the sequence of applying 
voltages to the device is that Vqd, Vcc* and V§s should never be 0.5V or more 
negative than V B B- 

(D Capacitance measured with Boonton Meter. 
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/iPD414 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


CAPACITANCE 
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DC CHARACTERISTICS 
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T a = 0° C to +70°C, V DD = +12V ± 10%, Vcc = +5V ± 10%,V BB = -5V± 10%,© Vss = 0V, 


unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP(D 

MAX 

Input Load Current 
(any input) 

'Ll 



10 

mA 

© 

Output Leakage 

Current for High 

Impedance State 

•LO 



10 

mA 

Chip deselected 
©® 

Vqq Supply Current 

IdD 0FF ® 



2.0 

mA 

CAS and RAS at V|R. 
Chip deselected. (§) 

Average Vqq Current 

•dd av ® 



35 

mA 

Cycle time = Min @ 
tRp = 1 50 ns, T a = 25°C 

Vcc Supply Current 
when deselected 

l CC 0 FF 



10 

juA 

© 

Average V BB Current 

'BB® 



75 

ma 


Average Vqq Power 
Supply Current During 
"RAS only" cycles 

•dD3 



28 

mA 

© 

Input Low Voltage 
(any input) 

V|L 

-1.0 


0.8 

V 

0® 

Input High Voltage except 
RAS, CAS, WRITE 

V|H 

2,4 


7.0 

V 

©© 

Output Low Voltage 

v OL 

0 


0.4 

V 

lOL = 2 -0 mA 

Output High Voltage 

v OH 

2.4 


7.0 

V 

•OH = “5-0 mA 

Supply Voltage 

V DD 

10.8 

12.0 

13.2 

V 

© 

Supply Voltage 

V CC 

V SS 

5.0 

V DD 

V 

© © 

Supply Voltage 

V SS 

0 

0 

0 

V 

© 

Supply Voltage 

V BB 

-4.5 

-5.0 

-5.5 

V 

© 

Logic 1 Voltage, 

RAS, CAS, WRITE 

V IHC 

2.7 


7.0 

V 

© 



o 

LLJ 


Notes: (T) 

© 

© 


© 

© 

© 

© 

© 


All voltages referenced to Vgs- V BB must be applied before and removed after 
other supply voltages. 

Typical values are for T a = 25°C and nominal power supply voltages. 

The Iqq current flows to Vgs- The l BB current is the sum of all leakage currents. 

Current is proportional to cycle rate; maximum current is measured at the 
fastest cycle rate. 

All device pins at 0 volts except V BB which is at -5 volts and the pin under test 
which is at +10 volts. 

Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

OV < VquT ^ +10V. 

When chip is selected Vcc supply current is dependent on output loading; Vcc 
is connected to output buffer only. 

Device speed is not guaranteed at input voltages greater than TTL levels 
(0 to +5V). 

Output voltage will swing from V55 to Vcc Vcc ^ VQD ^ vo * ts - •* 

^CC ^ Vqq -4 volts, the output will swing from Vss t0 a voltage somewhat 
less than Vqq. 
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T a * 0°C to 70°C, Vqd = 12V ± 10%, V<x = 5V ± 10%, Vgg = -5V ± 10%, Vgs = 0V, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

SYMBOL 

TEST 

CONDITIONS 

414-E 

414 

414-1 

414-2 


m 

MAX 



MAX 


|Q 

MAX 



j 




1 

■ 


B 



fl 

m 


■ 

■ 


© 

Read write cycle time 

f RWC 

ES3 



IWUM 



EElfS 


B 

EEil 



fll^gp 


Access time from row 

address strobe 

*RAC 




350 



300 



250 



200 

ns 

ggmn 

Access time from 

column address 
strobe 

*CAC 





200 



165 






140 



135 

ns 


Output buffer 
turn-off delay 


■ 

■ 

100 



B 




B 


50 

ns 

■ 




■ 

■ 

g. 







m 




ns 


Row address strobe 

pulse width 




32,000 






32,000 

a 



ns 


Row address strobe 
hold time 

tRSH 









B 

B 


■ 



Column address 
strobe pulse width 

l CAS 

m 


3.000 



3,000 



3,000 

n 


3,000 

ns 


Row to column 
strobe lead time 

tRCL 




iSI 



U 


110 



65 

ns 

BB 

Row address set-up 
time 

«ASR 

0 


HI 

B 



B 



B 



ns 


Row address hold 
time 

tRAH 

SI 


■ 

m 











Column address 
set-up time 

tASC 

0 



m 



B 



0 



ns 


Column address hold 
time 

»CAH 

mi 



so 



gTj 



m 

■ 


ns 


Column address hold 
time referenced to 

RAS 

tAR 

210 

1 

■ 

170 

1 

■ 

160 

1 

■ 


l 

■ 

ns 




B 



0 



B 

B 


B 

■ 


ns 


Chip select hold time 

Mi 




D 






m 



ns 


Chip select hold time 
referenced to RAS 



■ 


|g 




fl 


ig 



ns 


Transition time 
(rise and fall) 

1 

B 

■ 

50 

B 

■ 




50 

B 

■ 

50 

ns 

g 

Read command 
set-up time 

tRCS 

fl 

■ 


B 

B 

1 

B 

■ 

m 

B 

a 

m 

ns 


Read command 
hold time 

tRCH 

0 



0 


m 

fl 

B 


fl 

a 

m 

ns 


Write command 
hold time 








75 






ns 


Write command 
hold time referenced 
to RAS 

tWCR 

260 

1 

■ 

220 

i 

■ 

160 

1 

■ 

120 

1 


ns 


Write command 
pulse width 

*WP 

200 



165 



75 



55 



ns 


Write command to 

row strobe lead time 

*RWL 

200 



165 






135 



ns 



tCWL 

200 

1 

■ 


i 

■ 

140 

1 

■ 

135 

1 

■ 

ns 


Data in set-up time 


0 

L_ 


K| 



0 



BQ 



ns 


Data in hold time 

ism 

150 



EE3 



110 



110 



ns 

(D 




■ 


m 

B 

■ 


B 

■ 


■ 


ns 


CAS to RAS 
precharge time 

tCRP 

B 

B 

■ 

B 

fl 

i 

B 


i 

B 

■ 


ns 


Column precharge 
time 


150 



125 






120 



ns 


Refresh period 

urn* 



2 



2 



2 



2 

ms 


CA§ to WRITE delay 

tCWD 







BUI 



m 



ns 


RAS to WRITE delay 

tRWD 

ESI 



300 






IQ 



ns 

® 


fi PD414 

AC CHARACTERISTICS 


Notes: 


I 

© 

I 

0 


(D 

® 


A.C. measurements assume t j = 5 ns. 

Minimum cylce time (tRc) is greater than tRAS + tRP + 2tT in order to limit power dissipation. 

Assumes that tRCL + tT ** tRCL (max). 

Assumes that tRCL + 'T* 5 tRCL (nnax>. 

Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

Assumes that tRCL + tT > tRCL (max). If tRCL + ty < tRCL (max), 60 + tRCL (max) - tRCL " tj ns min. 

Operation within the tRCL (max) limit insures that tRAC (max) can be met. tRCL (max) is specified as a reference point only: 

if tRCL is greater than the specified tRCL (max) limit, then access time is controlled exclusively by tCAC- 

V|HC (min) or V|H (min) and V|l (max) are reference levels for measuring timing of input signals. Also, transition times are 

measured between V|HC or V|H andV|L- 

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or 
readmodifywrite cycles. 

fCWO and tRWD are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: 
if tcwD + tf < icWD (min), the data out latch will contain high level data. 

If tcWD > tCWD (max) + tT and tRWD ^ tRWD (max) + tT, the data out latch will contain the data read from the selected cell. 
• ( *CWD does not meet the above constraints, then data out latch will contain indeterminate data. 
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PAGE MODE READ CYCLE 


d out 



pP D414 

TIMING WAVEFORMS 
(CONT.) 


PAGE MODE WRITE CYCLE 




"RAS ONLY" REFRESH CYCLE 



Dqut 


voh 

vou 


Note; DqUT remains unchanged from previous cycle. 


•i At\t\ 

ITWW 
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ft PD414 

ADDRESSING 


DATA I/O 


PAGE MODE 


REFRESH 


CAS ONLY OPERATION 


©*C MASTER 1978 


The 12 address bits required to decode 1 of 4096 bit locations are multiplexed onto 
the 6 ad dress pins and then latched on the chip with t he use of the Row Address 
Strobe (RA S), an d the Column Address Strobe (CAS). The 6 bit row address is first 
applied and RAS is then brought low. After th e RA S hold time has elapsed, the column 
address and chip select signals are applied and CAS is brought low. Since the column 
address and chip select are not needed internally until a time of tRCL MAX after the 
row address, this multiplexing operation imposes no penalty on access time as long as 
CAS is applie d no later than tRCL MAX. If this time is exceeded, access time will be 
defined from CAS instead of RAS. 


For a write operation, the input data is latch ed on th e chip by the ne gativ e going edge 
of WRITE or CAS, whichever occurs later. If W RITE is active before CAS, Data out 
will unconditionally assume a logic "1" state. If WRITE is mode active after the 
access time, as in a read/write cycle, the output will reflect the data read. The output 
data is latched and will remain in its proper state until the next negative transition of 
CAS. 


The / iPD414 may also be operated in page mode for eit her r eading or writing by keeping 
RAS low after strobing in the row address, and cycling CAS for each new column 
address. 


Refresh of the memory matrix is accomplished by performing a memory cycle at each 
of the 64 row addresses every 2 milliseconds or less. Any memory cycle will refresh the 
chip regardless of the state of chip select although the chip must be deselected if a 
write cycle is used to avoid alte ring d ata. The data output will go to the high impedance 
state if chip select is high when CAS is brought low. 


Refresh may also be achieved by cycling RAS only and stro bing in each of the 64 row 
addresses. The data output will remain unaffected by this "RAS-only" refresh. 


If RAS is decoded and appli ed only to the desired chips, the remaining chips will dis- 
sipate no power on the CAS edges. In addition, the outputs will assume the high 
impedance state regardless of chip select 
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A 


PACKAGE OUTLINE 
MPD414C/D 





/iPD414C 

(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

19.4 MAX. 

0.76 MAX. 

B 

0.81 

0.03 

C 

2.54 

0.10 

D 

0.5 

0.02 

E 

17.78 

0.70 

F 

1.3 

0.051 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.05 MAX. 

0.16 MAX. 

J 

4.55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

+0.10 

0.25 

-0.05 

0.01 



■ /^PD414D 

(Cerdip) 

ITEM 

MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1.06 

0.042 

C 

2.54 

0.10 

D 

0.46 ± 0.10 

0.018 + 0.004 

E 

17.78 

0.70 

F 

1.5 

0.059 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

4.58 MAX 

0.181 MAX 

J 

5.08 MAX 

0.20 MAX 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

0.25 + ™ 

- 0.05 

+ 0.0039 

0 0098 -00019 


SP414-8-77-GY-CAT 
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/XPD416 
/U.PD416-1 
ft PD416-2 
/I.PD416-3 

16384 x 1 BIT DYNAMIC MOS 
RANDOM ACCESS MEMORY 

DESCRIPTION The NEC /xPD416 is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for 
memory applications where very low cost and large bit storage are important design 
objectives. 

The/iPD416 is fabricated using a double-poly-layer N channel silicon gate process 
which affords high storage cell density and high performance. The use of dynamic 
circuitry throughout, including the sense amplifiers, assures minimal power dissipation. 

Multiplexed address inputs permit the/uPD416 to be packaged in the standard 16 pin 
dual-in-line package. The 16 pin package provides the highest system bit densities and 
is available in either ceramic or plastic. Noncritical clock timing requirements allow 
use of the multiplexing technique while maintaining high performance. 

FEATURES • 16384 Words x 1 Bit Organization 

• High Memory Density — 16 Pin Ceramic and Plastic Packages 

• Multiplexed Address Inputs 

• Standard Power Supplies +12V, -5V, +5V 

• Low Power Dissipation; 462 mW Active (MAX), 20 mW Standby (MAX) 

• Output Data Controlled by CAS and Unlatched at End of Cycle 

• Read-Modify-Write, RAS-only Refresh, and Page Mode Capability 

• All Inputs TTL Compatible, and Low Capacitance 

• 128 Refresh Cycles 

• 4 Performance Ranges: 


yEcmicrocoiwuters,inc. 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

m PD416 

300 ns 

510 ns 

510 ns 

MPD416-1 

250 ns 

430 ns 

430 ns 

juPD416-2 

200 ns 

375 ns 

375 ns 

juPD416-3 

150 ns 

375 ns 

375 ns 


PIN CONFIGURATION 



PIN NAMES 


Ao-Ae 

Address Inputs 

CAS 

Column Address Strobe 

°IN 

Data In 

dout 

Data Out 

RAS 

Row Address Strobe 

WRITE 

Read/Write 

Vbb 

Power (-5V) 

vcc 

Power (+5V) 

Vdd 

Power (+12V) 

vss 

Ground 
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/IPD416 

BLOCK 

DIAGRAM 



Operati ng T emperature 

Storage Temperature 

All Output Voltages 0 . 

All Input Voltages 0 

Suppiy ‘voltages V'dD/ v CC. v'SS (D- 
Supply Voltages Vdd« v CC 0 • ■ • ■ 
Short Circuit Output Current . , . . . 
Power Dissipation 

Notes: 0 Relative to Vgg 
0 Relative to V$S 


... 0°C to +70° C 
-55°C to +150°C 
-0.5 to +20 Volts 
-0.5 to +20 Volts 
-0-5 to +20 Volts 
-1.0 to +15 Volts 
...... 50 mA 

. 1 Watt 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating oniy and functionai operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*T a = 25° C 

T a = 0°C to 70° C, Vqd = +12V ± 10%, V B B = ~5V ± 10%, V C C = +5V ± 10%, 
vss = ov 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 
(Ao-Ag), Din 

Oil 

■ 

D 

5 

PF 


Input Capacitance 
RAS, CAS, WRITE 

Cl2 

■ 

8 

10 

pF 


Output Capacitance 

(Dqut) 

Co 

1 

5 

n 

pF 



ABSOLUTE MAXIMUM 
RATINGS* 


CAPACITANCE 


i404 
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DC CHARACTERISTICS 
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T a = 0° C to +70°C(i) , V DD = +12V ± 10%, V cc = +5V ± 10%, V BB = -5V ± 10%, V ss = OV 


parameter 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

V DD 

10.8 

12.0 

13.2 

V 

© 

Supply Voltage 

V CC 

4.5 

5.0 

5.5 

V 

(D (D 

Supply Voltage 

V SS 

0 

0 

0 

V 

(D 

Supply Voltage 

V BB 

-4.5 

-5.0 

-5.5 

V 

(D 

Input High (Logic 1) 
Voltage, RAS, CAS, 
WRITE: 

V IHC 

2.7 


7.0 

V 

(D 

Input High (Logic 1) 
Voltage, all inputs 
except RAS, CAS 

WRITE 

V| H 

2.4 


7.0 

V 

<D 

Input Low (Logic 0) 
Voltage, all inputs 

V|L 

-1.0 


0.8 

V 

<D 

Operating Vqq Current 

'DD1 



35 

mA 

RAS, CAS cycling; 
fRC = fRC Min - @ 

Standby Vqq Current 

>DD2 



1.5 

mA 

RAS = V|hc. DoUT 
= High Impedance 

Refresh Vqd Current 

>DD3 



25 

mA 

RAS cycling, CAS = 
v IHC;tRC =375 ns© 

Page Mode Vqd 

Current 

>DD4 



27 

mA 

RAS = V 1 1_, CAS 
cycling; tpc = 

225 ns © 

Operating V^c 

Current 

'CC1 




MA 

RAS, CAS cycling; 
tRC = 375 ns © 

Standby Vcc Current 

'CC2 

-10 


10 

mA 

RAS = V| HC , 

□out = High 

1 mpe dance 

Refresh Vcc Current 

>CC3 

-10 


10 

mA 

RAS cycling, 

CAS = V mC , 

fRC = 375 ns 

Page Mode Vcc 

Current 

>CC4 




fxA 

RAS = V| L , CAS 
cycling; tpc = 

225 ns © 

Operating V BB 

Current 

'bbi 



200 

M A 

RAS, CAS cycling; 
fRC = 375 ns 

Standby V BB 

Current 

'BB2 



100 

U A 

RAS = V,hc- 

d OUT = High 
Impedance 

Refresh V BB 

Current 

•BB3 



200 

fiA 

RAS cycling, 

cas = v, HC ; 

tRC = 375 ns 

Page Mode V BB 

Current 

>BB4 



200 

MA 

RAS = V| L , CAS 

cycling; 

tpc = 225 ns 

Input Leakage 
(any input) 

'l(L) 

-10 


10 

(iA 

V BB --5V, 0V < 

VlN <+7V, 
all other pins not 
under test = 0V 

Output Leakage 

'O(L) 

-10 


10 

MA 

DquT is disabled, 

0V < Vqut < +5.5V 

Output High Voltage 
(Logic 1) 

VOH 

2.4 



V 

'OUT = ‘5 mA © 

Output Low Voltage 
(Logic 0) 

VOL 



0.4 

V 

'OUT = 4 - 2 mA 


Notts: (j) T a is specified here for operation at frequencies to tRc > tpc (min). Operation at higher cycle rates with reduced 

ambient temperatures and high power dissipation is permissible, however, provided AC operating parameters are met 
See Figure 1 for derating curve. 

© All voltages referenced to Vgg. 

(3) Output voltage will swing from Vss to Vcc when activated with no current loading. For purposes of maintaining 
data in standby mode, Vqc may be reduced to Vss without affecting refresh operations or data retention. However, 
the Vqh (min! specification is not guaranteed in this mode. 

© , DD1 > lDD3> and ( DD4 depend on cycle rate. See Figures 2, 3 and 4 for I^q limits at other cycle rates. 

© 'CCI a 01 * l CC4 depend upon output loading. During readout of high level data Vcc is connected through a low 
impedance (135n typ) to data out. At al other times lee consists of leakage currents only. 
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CO 

CD 

•4— ' 

ZJ 

Q_ 

E 

o 

o 

o 

v~ 

o 


LTtLt I iivic TRC |ns ' 



50 mA- 


FIGURE 1 

Maximum ambient temperature versus cycle 
rate for extended frequency operation. T a 
(max) for operation at cycling rates greater 
than 2.66 MHz (tcYC ^ 375 ns) is 
determined by T a (max) [°C] = 70 - 9.0 x 
(cycle rate [MHz] -2.66). 


CYCLE TIME t RC (ns) 

1000 500 400 300 

III I I ' L 1 375 


250 


40 mA- 


30 mA • 


20 mA 


10 mA 


bKtC Liivu i 






0 1.0 2.0 3.0 4.0 

CYCLE RATE (MHz) = 10 3 /t RC (ns) 

FIGURE 3 

Maximum IdD 3 versus cycle rate for device 
operation at extended frequencies. 


/iPD416 


50 mA , 


*+U II I AA ' 


30 mA 


20 mA 


10 mA 


DERATING CURVES 

CYCLE TIME t RC (ns) 

1000 500 400 |37R 300 250 






/ 

/ 

SP 

iC LIMIT 



. / 
/ 

/ 

/ 





4 

/ 


.-4.V 

V 

/ 

7 

/ 

/ 



/ 

/ 

/ 

* 

/ 

f 










0 1.0 2.0 3.0 4.0 

CYCLE RATE (MHz) = 10 3 /t RC (ns) 

FIGURE 2 

Maximum |qq-| versus cycle rate for device 
operation at extended frequencies.' 


CYCLE TIME t PC (ns) 


1000 


500 400 


300 


250 22b 2U0 



FIGURE 4 

Maximum IdD 4 versus cycle rate for device 
operation in page mode. 
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/1PD416 

AC CHARACTERISTICS 


T a = 0°C to +70°C, Vdd ■ +12V ± 10%, V<x = +5V ± 10%, V BB = -5V ± 10%, Vss ” 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

pPD416 

UP 041 6-1 

MPD416-2 | pPD416-3 


i'TAIl 

esei 

HZ23I 

E2EB 

wTJxm 



Random read or write 
cycle time 

IRC 

510 


430 


375 

m 

375 


ns 


Reed-write cycle time 

fRWC 







ESI 


ns 


Page mode cycle time 

fPC 





Ea 




ns 


Access time from 

RAS 

fRAC 


300 


250 


200 


150 

ns 

© © 

Access time from 

CAS 

*CAC 


200 


170 

■ 

135 


100 

ns 

© © 

Output buffer 
turn-off delay 

fOFF 

0 

80 

0 

70 

0 

50 

0 

40 

ns 

© 

Transition time (rise 
and fall) 

fT 

3 

50 

3 

50 

3 

50 

3 

35 

ns 


RAS precharge time 

*RP 



B9 


IBS 


Ell 


ns 


RAS pulse width 

tRAS 





E 


imi 

32,000 

ns 



fRSH 

E39 


IBS 


E§j| 


EX 


ns 


CAS pulse width 

fCAS 

200 

10,000 

170 

10.000 

135 

10,000 



ns 


RAS to CAS delay 
time 

fRCD 

40 

100 

35 


25 



50 

ns 


CAS to RAS 
precharge time 

fCRP 

— 20- 


- 20 


-20 



■ 

ns 


Row address set-up 
time 

fASR 

0 


0 


0 


0 


ns 


Row Address hold 
time 



m 

35 


25 


20 


ns 


Column address 
set-up time 

l ASC 


m 

-10 


- 10 


- 10 


ns 


Column address hold 
time 

fCAH 

90 


75 


55 


45 


ns 


Column address hold 
time referenced to 

raS 

*AR 

190 

u 

160 

■ 


■ 


■ 



Read command set-up 
time 

tRCS 

0 


0 


0 


0 


ns 


Read command hold 
time 

fRCH 

0 


0 


H 

1 

0 


ns 


Write command hold 

time 

fWCH 

90 



■ 

55 


45 


ns 


Write command hold 
time referenced to 

RAS 

fWCR 

i90 




120 


95 


ns 


Write command pulse 
width 

»WP 

90 


75 


55 


45 


ns 


Write command to 

RAS lead time 






80 


60 


ns 


Write command to 

CAS lead time 






80 


60 


ns 


Data-in set-up time 

tDS 



0 


0 


0 


ns 

■1 

Data-in hold time 

»DH 



EX 


EM 


EM 


wm 


Data-in hold time 
referenced to R AS 

fDHR 

190 


160 




96 


ns 


CAS precharge time 
(for page mode cycle 
only) 

»CP 

120 


100 



■ 

60 


ns 


Refresh period 



2 


2 


2 


2 



WRITE command 
set-up time 

twcs 

-10 




-10 


m 


ns 


CAS to WRITE delay 

fCWD 

140 




wm 


s 


ns 


RAS to WRITE delay 

tRWD 

ns 




g 

■ 



ns 




O 

0 

Q 

© 

© 

0 

© 


AC measurements assume tj = 5 ns. 

V IHC trnin) or V|h (min) and V|i_ (max) are reference levels for measuring timing of input signals. Also, transition times 
are measured between V|hc or V IH and V IL- 

The specifications fortRc (min) and tRWC (nnin) are used only to indicate cycle time at which proper operation overthe 
full temperature range (0°C < T a < 70°C) is assured. 

Assumes that tRCD < fRCD (max). If tptCD ,s greater than the maximum recommended value shown in this table, tR ac 
will increase by the amount that tRCD exceeds the values shown. 

Assumes that tRCD > fRCD (max). 

Measured with a load equivalent to 2 TTL loads and 100 pF. 

toFF (max) defines the time at vtfiich the output achieves the open circuit condition and is not referenced to output voltage 
levels. 


© 

® 


Operation within the tRCD (max) limit ensures that tRAC (max) can be met. tRCD (max) is specified as a reference 
(Joint only, if tRCD ' s greater than the specified Ircd (max) limit, then access time is controlled exclusively by tCAC- 

These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading edge in delayed write or 
read-modify-write cycles. 
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READ CYCLE 


IHC- 

; IL- 


CAS 



ADDRESSES 



WRITE 



°OUT 




/iP D416 

TIMING WAVEFORMS 


WRITE CYCLE 


RAS 


CAS 


ADORESSES 


WRITE 



ADDRESSES 


WRITE 


D OUT 


D 


IN 




READ-WRITE/READ-MODIFY-WRITE CYCLE 
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MEMORY 
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ft? D416 


The 14 address bits required to decode 1 of 16,384 bit locations are multiplexed onto 
the 7 address pins and then latched on the chip with the use of the Row Address 
Strobe (RAS), and the Column Address Strobe (CAS). The 7 bit row address is first 
applied and RAS is then brought low. After the RAS hold time has elapsed, the 7 bit 
column address is applied and CAS is brought low. Since the column address is not 
needed internally until a time of tQ R p MAX after the row address, this multiplexing 
operation imposes no penalty on access time as long as CAS is applied no later than 
*CRD MAX- ^ t * 1 ' s t ' me ’ s sxceeded, access time will be defined from CAS instead of 
RAS. 


For a write operation, the input data is latched on the chi p by the negative going 
edge of WRITE or CAS, whichever occurs later. If WRITE is active before CAS, this 
is an "early WRITE" cycle and data out will remain in the high impedance state 
throughout the cycle. For a READ, WRITE, OR READ-MODIFY-WRITE cycle, the 
data output will contain the data in the selected cell after the access time. Data out 
will assume the high impedance state anytime that CAS goes high. 


The page mode feature allows the )iPD416 to be read or written at multiple column 
addresses for the same row address. This is accomplished by maintaining a low on RAS 
and strobing the new column addresses with CAS. This eliminates the setup and hold 
times for the row address resulting in faster operation. 


Refresh of the memory matrix is accomplished by performing a memory cycle at each 
of the 128 row addresses every 2 milliseconds or less. Because data out is not latched, 
"RAS only" cycles can be used for simple refreshing operation. 


> 

OC 

o 


I Either FIAS and/or CAS can be decoded for chip select function. Unselected chip 
outputs will remain in the high impedance state. 


ADDRESSING 


DATA I/O 


PAGE MODE 


REFRESH 


CHIP SELECTION 


l<»IU 
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uPD418 

/iPD418-1 

^PD418-2 


4096 BIT DYNAMIC MOS RANDOM 
ACCESS MEMORY 

The juPD418 series is composed of high speed, dynamic, 4096 words x 1 bit, N channel, 
MOS, random access memories. 

All inputs, except the clock (chip enable), are fully TTL compatible and require no 
pull-up resistors. The low capacitance of the address and control inputs precludes the 
need for specialized drivers. The data input and output are multiplexed to facilitate 
compatibility with a common bus system. 

The /iPD418 has only one clock (chip enable), to simplify system design. The low 
capacitance clock input requires a positive voltage (+12 volts) which can be driven 
by a variety of widely available drivers. 

• 4096 words x 1 bit Organization 

• High Memory Density — 18 Pin Cerdip and Plastic Package 

• 10% Supply Margins 

• Multiplexed Data Input/Output 

• High Speed Access, Low Power Dissipation (370 mW Max) 

• Full TTL Compatibility on All Inputs (except CE) 

• Resistors for Address Inputs Provided on Chip 

• Open Drain Output Buffer 

• Single Low Capacitance Clock (CE) 

• Power Supply +12V, — 5V 

• Replacement for Tl's 4050 and Equivalent Devices 

• 3 Performance Ranges: 




ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

POWER (TYP) 

juPD418D 

300 ns 

470 ns 

650 ns 

200 mW 

ptPD418D-1 

250 ns 

430 ns 

610 ns 

200 mW 

juPD418D-2 

200 ns 

400 ns 

580 ns 

200 mW 



v ss 

All 

A 10 

a 9 

a 8 

a 7 

a 6 

A b 

V DD 


PIN NAMES 


A 0' A 1 1 

Address Input 

a 0 a 5 

Refresh Address 

R/W 

Read/Write Control 

I/O 

Input/Output Terminal 

CE 

Chip Enable (Clock) 

V DD 

Power Supply (+12V) 

V BB 

Power Supply (-5V) 

V SS 

Ground 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 




ft PD418 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 



Operating Temperature 
Storage Temperature . . 

All Output Voltages © 

All Input Voltages © . 

Supply Voltage VqD © 

Supply Voltage Vgs © 

Power Dissipation .... 

Note: © Relative to VfjB 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


. . . 0°C to +70°C 
-55°C to +150°C 
-0.3^ to +25 Volts 
-0.3 to +25 Volts 
-0.3 to +25 Volts 
-0.3 to +25 Volts 
......... 1.0W 


T a = 0°C to 70° C, Voo = +12V ± 10%, VgB = -5V ± 10%,© V$s = 0V unless otherwise noted. 




LIMITS 




PARAMETER 

SYMBOL 

MIN 

TYP © 

MAX 

UNIT 

TEST CONDITIONS 

Input Current 

(All Inputs Except CE) 

'I 



10 

mA 

V ( = -0.3V to 5.5V 

CE Input Current 

1 1 (CE) 



10 

PA 

V| = -0.3V to 13.6V 

Supply Current From 
Vdd Standby 

IDD(OFF) 



200 

PA 

V|(CE) = 0.6V 

Supply Current From 

Vdd 

idd(on) 


6 

15 

mA 

V | ( CE ) = 13.6V 

Average Supply Current 
From Vqq During 

Read or Write Cycle 

{ 


16 

28 


Minimum 

pPD418 

'DDiav) 


16 

28 

mA 

Cycle 

ftPD418-1 


16 

28 

Timing 

pPD418-2 








Average Supply Current 




28 


Minimum 

MPD418 

From Vnp Durtnq 

•DDlavi 



28 

mA 

Cycle 

(JPD418-1 

Read-Modify -Write 



28 

Timing 

MPD418-2 

Cycle 








Supply Current From 
V 8B 

'BB 




100 

pA 

V BB = -5.5V. V DD = 13.2V, 

v s s = ov 

High Level Output 
Voltage 

VOH 

2.4 

Vcc 

V 

t a = Guaranteed max access 
time 

Low Level Output 
Voltage 

v OL 

V SS 

0.4 

1 • 

! 

V 

RL = 2.2 kft to 5.5V 

Cl - 50 p F 

Load = 1 TTL Gate 

Low Level Output 
Current 

'OL 



5 



mA 

t a = Guaranteed max access 
time 

Cl = 50 p F, VQL = 0.4V 

High Level Input 

Voltage (Except CE) 

V|H 

2.2 


5.5 

V 


High Level CE Voltage 

VihICEI 

VDD“ 1 


VDD + 1 

V 


Low Level Input 

Voltage (Except CE) 

V|L 

-0.6 


0.6 

V 


Low Level CE Voltage 
— 

V|l(CE) | 

-0.6 


0.6 

V 



Notes: © All voltages referenced to Vss- 

© Typical values are for T a = 25°C and nominal power supply voltages. 
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READ CYCLE 


MPD418 


T a = 0°C to 70” C. VDD " +12V i 10%, V BB - -5V + 10%, Vss ' OV unless otherwise noted 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MPD418 

/iP D418-1 

MPD418-2 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX 

Refresh Time 

tref. 


2 


2 


2 

ms 


Read Cycle Time 

tc(«0 

470 


430 


400 


ns 


Pulse Width, 

CE High 

t w (CEH1 

300 

4000 

260 

4000 

230 

4000 

n. 


Pulse Width, 

CE Low 

tvy(CEL) 

130 


130 


130 


ns 


CE Rise Time 

MCE) 


40 


40 


40 

ns 


CE Fall Tipe 

MCE) 


40 


40 


40 

ns 


Auuini Setup 

Time 

tsuiaoi 

0 


0 


0 


ns 


Read Setup Time 

tail'd) 

0 


0 


0 


ns 


Address Hold 

Time 

th(ad) 

150 


150 


150 


ns 


Read Hold Time 

thl'd) 

40 


40 


40 


ns 


Access Time 

From Address 

t a (ad) 


300 


250 


200 

ns 

Cl = 50pF, R l = 2.2 kflto 5.5V 
Load = 1 TTL Gate, t,(CE) - 20 ns 

Access Time 
FromCE 

t a (CE) 


280 


230 


180 

ns 

Cj_ = 50pF, Rj_ = 2.2 kfi to 5.5V 
Load * 1 TTL Gate 

Propagation Delay 
Time, Low to High 
Level Output 

From CE 

1PLH 

40 


40 


40 


ns 


AC CHARACTERISTICS 


WRITE CYCLE 



T a = 0°C to 70° C, Vdd 3 +12V t 10%, Vgg * -5V ± 10%, V$s 3 0V unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

#iPD418 

jiPD418-1 

MP0418-2 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Refresh Time 

*ref. 


2 


2 


2 

ms 


Write Cycle 

Tltne 

t<;(wr) 

470 


430 


400 


ns 


Pulse Width, 

CE H«*> 

t w (CEH) 

300 

4000 

260 

4000 

230 

4000 

ns 


Pulse Width, 

CE Low 

t w (CEL) 

130 


130 


130 


ns 


Write Pulse 
Width 

tw(wr) 

180 


180 


180 

. 

"• 


CE Rise Time 

MCE) 


40 


40 


40 

ns 


CE Fall Time 

tf|CE| 


40 


40 


40 

ns 


Address Setup 
Time 

tsu(*l) 

0 


0 


0 


ns 


Data Setup 

Time 

tsu(da) 

150 


150 


150 


ns 


Write Pulse 
Setup Time 

tsu(«t) 

200 


200 


200 


ns 


Write Delay 
Time® <B) 

taJCEH-WfJ 


HU 


40 


40 

ns 


Data Hold 

Time 

th(da) 

40 


40 


40 


ns 


Address Hold 
Time 

tnlatl) 

150 


150 


150 


ns 


Write JteWL__ 
Time ® 

th(wr) 


40 


40 


40 

ns 



READ-MODI FY-WRITE CYCLE 


T a = 0®C to 70° 0, Vj>53 * + 12V t 10%, V33 = -5V t 10%, V55 = 0V uimvss otherwise noted. 




LIMITS | 





/iPD418 j 

pPD418-1 | 

jiPD418-2 | 



PARAMETER 

SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. j 

MIN. ] 

MAX. 

UNIT 

TEST CONDITIONS 

Refresh Time 

'ref. 


2 



2 

ms 


Read Modify 

Write Cycle 

Time 

tc(RMW) 

650 


610 


580 


ns 


Pulse Width, 

CE High 

t w (CEH) 

480 

4000 

440 

4000 

410 

4000 

n * 


Pulse Width, 

CE Low 

tw(CEU 

130 


130 


130 


ns 


Write Pulse 

Width 

twlwrl 

180 


180 


180 


ns 


CE Rise Time 

MCE) 


40 


40 



ns 


CE Fall Time 

MCE) 


40 


40 


40 

ns 


Write Pulse 

Setup Time 

tsu(wr) 

200 


200 


200 


m 


Address Setup 
Time 

tyj{ad) 

0 


0 


0 


ns 


Read Pulse 

Setup Time 

tail'd) 

0 


0 


0 


ns 


Data Setup Time 

tsulda) 

150 


150 


150 


ns 


Data Hold Time 

th(da) 

40 


40 


40 


ns 


Address Hold 
Time 

tht»d) 

150 


150 


150 


ns 


Access Time 

From Address 

t,(ad) 


300 


250 


200 

ns 

Cl * 50pF, Rl - 2.2 kfi to 5.5V 
Load - 1 TTL Gate. t r (CE) - 20 ns 

Access Time 
From CE 

t a (CE) 


280 


230 


180 

ns 

r '\_ = 50pF, Rl = 2.2 k SI to 5.5V 
Load - 1 TTL Gate 


\ 


i 
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TIMING WAVEFORMS 
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£S LM 


READ CYCLE 

V<rd> 


w 


© 


. t r (CE) 


-th<ad)- 

u <ad) 


X 


©d 

© 


tf(CE> 


DON’T CARE 




X 


h lrd)L*_ 

©i T 

K DON'T CARE / 


-J 


'© 


-l a (CEI“ 
a (ad) 


^ZU 


WRITE CYCLE 


■ Wad) 


1- 


If ICE I 


ft 




l 


X 


-th(wr) - 



: i 

/ DON’T CARE 

m 


\ 

j t su (da) 

yL 

j ^ tft(da) 

DON'T CARE® 

VALID X 

L® ®3 

/ DON’T CARE 


READ-MODIFY-WRITE CYCLE 


y ® 


m 




> t SL .(ad) 




4j(CE) 




DON’T CARE 


— J 


1 

— — Wrd) 

t 5u (wr) - 

>- j 

— 


J 

rr 

© 

@> 

. IT i 

(oj DON'T CARE j 


H t a (CE) p- 

- i a (ad) 9* 


i 

U-' 

t su (da) m 

: 1 

— th(da) 

®\ 

DOI 

: l 

N'T CARE 

f® 

V© ©i 

( 


i _ i _ 

1 




Notes: (T) 
© 


REGION 1 REGION 2 


Vqd - 2V is the reference level for measuring timing of CE. 

V SS + 2V is the reference level for measuring timing of CE. 

V|n MIN. ' s t ^ 1e reference level for measuring timing of addresses, R/W, I/O (Write cycle). 
V|l MAX. * s the reference level for measuring timing of addresses, R/W, I/O (Write cycle). 
Voh MIN. ' s the reference level for measuring timing of I/O (Read cycle). 

Vol MAX. ' s the reference level for measuring timing of I/O (Read cycle). 

During the time from the rise of CE to the fall of R/W, R/W is permitted to change from 
high to low only. 

If R/W remains high more than th(wr) from CE goes to high, the Data in driver must be 
disabled until R/W goes to low. (See Note 9.) 

In region 1, Data out is valid until the I/O terminal is forced high or low by the data in 
driver. A transition from low to high is permissible but additional power to overcome the 
output buffer will be required. A transition from high to low is permitted without power 
penalty. In region 2, during the time from the fall of R/W to (tf(R/W) + 50 ns, MAX.), a 
transition from low to high permissible but additional power to overcome the output 
buffer will be required. 
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/jlPD418 


T a = 0°C to 70°C, Vdd = + 12 V ± 10%, V B B = "5V ± 10%(D CAPACITANCE 

Vss = 0V, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 
Address Inputs 

C t (ad) 


3.5 

6 

pF 

< 

II 

o 

< 

Input Capacitance 
CE Input 

C|(CE) 


13 

18 

pF 

V|(CE) = 12V 


13 

18 

V j (CE) = 0V 

Input Capacitance 
RAW Input 

C|(R/W) 


4.5 

6 

pF 

< 

II 

O 

< 

I/O Terminal 
Capacitance 

C|(l/0) 


5 

7 

pF 

< 

II 

o 

< 


Note: (i) All voltages referenced to V$S- 



MPD418C (Plastic) 



I 


ITEM 

MILLIMETERS 

INCHES 

A 

22.5 MAX. 

0.89 

B 

1.09 

0.04 

C 

2.54 

0.10 

D 

0.50 ± 0.10 

0.02 

E 

20.32 

0.80 

F 

1.2 MIN. 

0.05 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.05 MAX. 

0.16 MAX. 

J 

4.55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

+0.10 

0.25 

-0.05 

0.01 



MPD418D (Cerdip) 


ITEM 

MILLIMETERS 

INCHES 

A 

23.2 MAX. 

0.91 MAX. 

B 

1.44 

Q.055 

C 

2.54 

0.1 

D 

0.45 

0.02 

E 

20.32 

0.8 

F 

1.2 

006 

G 

2.5 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.2 MAX. 

K 

7.62 

0.3 

L 

6.7 

0.26 

M 

0.25 

0.01 



PACKAGE OUTLINE 
/IPD418C/D 
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A6PD418 


idd characteristics 


idd waveform 




TIME (NS) 


IDD(AVE) vs cycle time 



CYCLE TIME 
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^PB2205 


Vfc microcomputers, me. 

1024-BIT BIPOLAR TTL RAM 

The NEC /iPB2205 integrated circuits are high-speed Open-Collector TTL interface, DESCRIPTION 
1024-bit Random Access Memories. 


• 1024 Words x 1 Bit Organization (Fully Decoded) 

• TTL Interface 

• Fast Access Time — 50 ns max. 

• Power Consumption — 500 mW typ. 

• A Chip Select Input for Memory Expansion 

• Open-Collector Output 

• Ceramic 16-Lead Dual-ln-Line Package 

• Compatibility with Fairchild's "93415" and Equivalent Devices 



FEATURES 


PIN CONFIGURATION 



CHIP 

SELECT 

WRITE 

ENABLE 

OPERATION 

OUTPUT 

0 

0 

WRITE 

1 

0 

1 

READ 

Non-lnverted Data 
Written in Memory 

1 

X 

HOLD 

1 


X - High or Low. 



;r— -if 


H* 

1 

D 

E 

- H 

ITEM 

MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1.06 

0.042 

C 

2.54 

0.10 

D 

0.46 * 0.10 

0 018 * 0.004 

E 

17.78 

0 70 

F 

15 

0,059 

G 

2.54 MIN 

0.10MIN 

H 

0.5 MIN 

0.019 MIN 

i 

4.58 MAX 

0.181 MAX 

j 

5.08 MAX 

0.20 MAX 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

0.25 + 0,0 

0.05 

„„ + 0.0039 
00098 0.0019 


FUNCTION TABLE 


PACKAGE OUTLINE 
U.PB2205D 


1418 


©1C MASTER 1978 





/xPB2205 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


Operating Temperature -25 C to +75 C 

Storage Temperature -65 C to +150 C 

Output Voltage -0.5 to +5.5 Volts 

Input Voltage -0.5 to +5.5 Volts 

Supply Voltage Vcc "0.5 to +7 Volts 

Output Current 50 mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 

T a = 0° C to 75° C; V CC = 4.75 to 5.25V Q 

r ” I I LIMITS I I I 1 


AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input High Voltage 

V)H 

2.0 



V 


Input Low Voltage 

V| L 



0.8 

V 


Input High Current 

IlH 



40 

MA 

V| = 2.7V 

Input Low Current 

-'IL 



0.40 

mA 

V| = 0.4 V 

Output Low Voltage 

v OL 



0.50 

V 

*OL = 16 mA 

Output High Current 

•OH 



100 

mA 

V 0H = 5.25V 

Input Clamp Voltage 

-Vic 



1.3 

V 

-l| = 12mA 

Power Supply Current 

'cc 


100 

155 

mA 

All input except Wg grounded. 


Note: (T) Guaranteed with transverse airflow exceeding 400 linear F.P.M. and two minute warm-up. 
Typical thermal resistance values of the package are: 

6 ja (Junction to Ambient) = 50° C/W (at 400 F.P.M, airflow) 

0jA (Junction to Ambient) = 70° C/W (Free Air) 

Under free air condition, ambient temperature is guaranteed 0°C to 65°C. 

T a = 0°C to 75°C; V cc = 4.75 to 5.25V 

PARAMETER SYMBOL — — — 1 — ~ — I 77777 H UNIT 


TIMING WAVEFORMS 


Read Address Access t/\A 10 

Access CS Access t/\cS 5 

Time CS Recovery l RCS 

Write Pulse Width Time tyy 

Write Address Set-Up tWSA 25 

Set-Up Data-In Set-Up tWSD 5 

Time CS Set-Up tWSCS 5 

Write Address Hold tyyHA 5 

Hold Data-In Hold tWHD 5 

Time CS Hold fWHCS 5 

Write D isable Time ty\/D 

Write Recovery Time ty\/R 

Notes: (T) Output Load — Fig. 1. Capacitances C|_ in 
Fig. 1 including jig and scope. 

( 2 ) Input Waveform — 0V for "0" level and 3.0V 
for "1" level, less than 10 ns for both rise and 
fall time. 

(3) Measurement Reference — 1 .5V for both 
inputs and output. 


READ MODE 


WRITE MODE 

AIJIJHtSS 'iC 



Figure 1 
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N r Ecmicrocoinpiiters,inG. 


4096 BIT HIGH SPEED STATIC 
MOS RANDOM ACCESS MEMORY 

The juPD41Q is a very high speed 4K bit static random access memory. !t is organized 
as 4096 words by 1 bit per word and fabricated using N channel silicon gate MOS 
technology. 

All signals to the device are TTL compatible except for Chip Enable which is standard 
+ 12 Volt MOS level. 

Circuit operation starts with the rising edge of CE. Data is latched and valid until 
falling edge of CE. Address and Chip Select signals are latched on-chip to simplify 
system timing requirements. 


• 4096 Words x 1 Bit Organization 

• Fully Decoded 

• TTL Compatible (ekcept CE) 

• High Speed-Access Time: 100 ns max. 

• Cycle Time: 220 ns min. 

• Static Operation — No Refresh Required 

• Standby Power: 75 mW max. 

• Active Power: 470 mW typ. 

• Supply Voltages: Vqq = +12V, Vcc = +5V, Vbb = _ 5V 

• Address Registers on the Chip 

• Three State Output 

• Standard 22 Pin Ceramic D us'in Line Package 

• Pin Compatible with juPD41 1 and Other 4K Dynamic RAMs 




/U.PD410 
ft? D410-1 
fJL PD410-2 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 



J OUT 


A 6 A 7 a 8 a 9 a 10 a 11 


Operating Temperature . 
Storage Temperature 
All Output Voltages . . . 

All Input Voltages 

Supply Voltage Vqd • • • 
Supply Voltage Vcc • • • 
Supply Voltage Vss . . . 
Power Dissipation • 

Note: © Relative to Vrb 


. . 0°C to +70° C 
-65° C to +150°C 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
-0.3 to +20 Volts© 
-0.3 to +20 Volts® 
1.0W 


COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


T a = 0°C to 70° C; V DD = 12V ± 5%; V cc = 5V ±5%; V BB = -5V ± 5%;V SS = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP© 

MAX 

Input Leakage Current 

'Ll 



10 

mA 

V|n = V | |_M 1 N 
to V| H MAX 

CE Input Leakage Current 

>LC 



10 

mA 

V IN = V ILC MIN 
to V|hq MAX 

Output Leakage Current 

•lo 



10 

mA 

CE = V ILC or 

CS = V, H 

V 0 = 0V to 5.25V 

Vqq Supply Current 
during CE off 

'ddoff 



200 

mA 

CE = -1.0V to 

0.6V 

Vqq Supply Current 
during CE on 

'ddon 



60 

mA 

CE = V IHC 

Average Vqq Current 

'ddav 



60 

mA 

Cycle Time = 
min 

Vbb Supply Current 

'BB 



100 

MA 


Vqq Supply Current 
during CE off 

'CCOFF 



15 

mA 

CE = V ILC or 

CS = V| H 

Average Vqq Current 

! CCAV 



21 

mA 

DquT = l° ac * 

Input Low Voltage 

V|L 

-1.0 


0.6 

V 


Input High Voltage 

VlH 

2.4 


VqC+1 

V 


CE Input Low Voltage 

V ILC 

-1.0 


0.6 

V 


CE Input High Voltage 

V IHC 

Vqq-1 


Vqq+1 

V 


Output Low Voltage 

v OL 

0 


0.4 

V 

Iql = 3.2 mA 

Output High Voltage 

v OH 

2.4 


V CC 

V 

Iqh = 2.0 mA 



Note: ©Typical values are for T a = 25°C and nominal supply voltages. 


T a = 0°C to 70° C; V D d = 12V ± 5%; Vqc = 5V ± 5%; Vbb = -5V ± 5%; Vss = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance 

Cad 


4 

6 

pF 

V|N = VSS 

CS Capacitance 

Ccs 


4 

6 

PF 

V|N = VSS 

D|n Capacitance 

ClN 


8 

10 

pF 

V|N = Vss 

DOUT Capacitance 

COUT 


5 

7 

pF 

VOUT = VSS 

WE Capacitance 

CyvE 


8 

10 

pf 

V|N = V SS 

CE Capacitance 

CCE 


18 

27 

pf 

V|N = VSS 
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/*PD410 


T a = 0 n C to 70"C; V DD = 12V t 5%; V cc = 5V ± 5%; V BB = -5V ± 5%; V S S = OV (4 1 0- 2:'Ta = 0 c C to65°CI 


PARAMETER 

SYMBOL 

LIMITS 


TEST 

CONDITIONS 

410 

410-1 

410-2 

UNIT 

MIN | TYP | MAX 

MIN | TYP ] MAX 

MIN | TYP ] MAX 


j READ, WRITE AND READ-MODIFY-WRITE 

Address to CE 

Set Up Time 

'AC 

0 



0 



0 



ns 


Address Hold 
Time 

'AH 

90 



70 



50 



ns 


CE Off Time 

*cc 

190 



140 



90 



ns 


CE T ransition 
Time 

«T 

0 


40 

0 


40 

0 


40 

ns 


CE off to Output 
High Impedance 
State 

'CF 

0 



90 

0 


90 

0 


90 

ns 


READ j 

Cycle Time 

'CY 

440 



330 



220 



ns 

t-j- = 10 ns 

CE on Time 

'CE 

230 


2000 

170 


2000 

110 


2000 

ns 

CE Output 

Delay 

'CO 



190 



140 



90 

ns 

Load = 50 pF t JTTL, 
Ref = 2.0 or 0.8V 
'ACC = 'AC 
+ 'CO + «T 

Access 

Time 

'ACC 



200 



150 



100 

ns 

CE to WE 

'WL 

20 



20 



20 



ns 


WE to CE on 

'WC 

0 



° 



° 



ns 


WRITE 'j 

Cycle Time 

'CY 

440 



330 



220 



ns 

t j = 10 ns 

CE on Time 

'CE 

230 


2000 

170 


2000 

110 


2000 

ns 


WE to CE off 

'w 

130 



100 



70 



ns 


CE to WE 

'cw 

130 



100 



70 



ns 


D j |\j to WE 

Set Up 

'DW 

0 



0 



0 



ns 


D| |\j Hold Time 

'DH 

60 



40 



20 



ns 


WE Pulse 

Width 

>WP 

130 



100 



70 



ns 


READ MODIFY-WRITE ; 

Read-Modi fy- 
Write (RMW) 
Cycle Time 

'RWC 

560 



420 



280 



ns 

t j = 10 ns 

CE Width 

During RMW 

*CRW 

350 


2000 

260 


2000 

170 


2000 

ns 


WE to CE on 

'WC 

0 



0 



0 



ns 


WE to CE off 

'W 

130 


‘ 

100 



70 



ns 


WE Pulse 

Width 

'WP 

130 



100 



70 



ns 


Dffsj io WE 

Set Up 

'DW 

u 



0 



0 



ns 


Din Hold 

Time 

'DH 

60 



40 



20 



ns 


CE to Output 
Delay 

'CO 



190 



140 



90 

ns 

Load = 50 pF + fTTL, 
Ref = 2.0 or 0.8V 
'ACC = 'AC 
+ 'CO + *T 

Access Time 

'ACC 



200 



150 




100 

ns 



N M N M N : N fi FTn 



u 


— )F[ 


ih 


jj \ \ \ \ \ \ y 

ffixxsxxm 


-/ 



M 


0 - 15 


ITEM 

MILLIMETERS 

INCHES 

A 

27.43 Max. 

1.079 Max. 

B 

1.27 Max. 

0.05 Max. 

C 

2.54 ±0.1 

0.10 

D 

0.42±0.1 

0.016 

E 

25.4 ±0.3 

1.0 

F 

1.5 ± 0.2 

0.05S 

G 

3.5 ±0.3 

0.138 

H 

3.7 ±0.3 

0.145 

I 

4.2 Max. 

0.165 Max. 

J 

5.08 Max. 

0.200 Max. 

K 

10.16 + 0.15 

0.400 

L 

9.1 ± 0.2 

0.358 

M 

0.25 ± 0.05 

0.009 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
/iPD410D 
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/tPD410 

TIMING WAVEFORMS 


©1C MASTER 1978 


READ CYCLE 


CE 


ADDRESS 
AND CS 


WE 


°OUT 




READ-MODI FY-WRITE CYCLE 


CE 


ADDRESS 
AND CS 


WE 


0|N 


d OUT 


V IHC 


V ILC 

V|H 

> 

X 

V|L 

V | H 

o 

se 

Ul 

V|L 

z 

V | H 


V IL 


VOH 


vql 




Notes: (T) Vpp ” 2V is the reference level for measuring timing of CE. 

© Vgs + 2V IS the reference level for measuring timing of CE. 

® V|HMIN ,s the reference level for measuring timing of the addresses, 

CS, WE and D||\j. 

@ V I LM AX 15 the reference level for measuring timing of the addresses, 

CS, WE and D||\j. 

(D V$S + 2.0V is the reference level for measuring timing of DOUT- 
© VgS + 0.8V is the reference level for measuring timing of DoUT- 
© WE must be at Vm until end of t^O- 

SP41 0-8-77-G Y-CAT 
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sec microcomputers, inc. 


1024 BIT (256 X 4) STATIC MOS RAM 
WITH SEPARATE I/O 


The nPD 2101ALC is a 256 word by 4 bit static random access memory requiring no 
clocks or refreshing. It features high speed, low cost, and simplicity of interfacing. 

It is directly TTL compatible in all respects; inputs, outputs, and a single +5V supply. 
Two chip-enables allow easy selection of an individual package when outputs are 
OR-tied. An output disable is provided so that data inputs and outputs can be tied for 
common I/O systems. The output disable function eliminates the need for bidirectional 
logic in a common I/O system. Output data is the same polarity as input data, and 
readout is non-destructive. 


The )jPD2101ALC family of devices offers access times from 450 ns to 250 ns with a 
typical standby mode power dissipation of only 36 mW. 


The use of NEC's N-channel silicon gate MOS process, with its excellent protection from 
contamination, permits the use of a low cost 22 pin plastic package in providing a high 
performance, high reliability MOS circuit at a most cost effective price level. The 
pPD2101ALC is pin-compatible with the /iPD5101C CMOS static RAM. 

• 256 x 4 Organizations to Meet Needs for Small System Memories 

• Access Time — 250 to 450 nsec max 


Directly TTL Compatible - All Inputs and Output 
Static MOS - No Clocks or Refreshing Required 
Simple Memory Expansion — Chip Enable Input 
Low Standby Power — 36 mW typ. 

Low Cost Packaging — 22 Pin Plastic Duai-in-Line Configuration 



Low Operating Power 

Three-State Output — OR-Tie Capability 

Output Disable Provided for Ease of Use in Common Data Bus Systems 


A 3 C 

a 2 C 

A 1 L 

A o c 

a 5 C 
A 6 
A 7 C 
GND C 
DU Q 


DO, 


DU 




juPD 


□ ii 


2101 AL 17 
16 
15 
14 
13 
12 


□ V 

□ a 4 

I R/V 

□ CE 

□ OD 

□ CE; 

□ DC 

□ oi, 

□ DC 

□ D« 

□ Dt 


cc 


PIN NAMES 


D 

1 

5 

DATA INPUT 

ce 2 

CHIP ENABLE 2 

1 . . ! 
«0-«7 j 

ADDRESS INPUTS 

OD 

OUTPUT DISABLE 

R/W 

READ/WRITE INPUT 

DO 1 -DO 4 

DATA OUTPUT 

CE, 

CHIP ENABLE 1 

V CC 

POWER (+5V) 


OPERATION MODES 


CE, 

CE 2 

OD 

r 

CHIP 

OUTPUT 

MODE 

0 

1 

0 

Selected 

Data Out 

0 

1 

1 

High 

Impedance 

Others 

No-Selected 


•« *n* 


ft PD2101AL 
fM PD2101AL-2 
MPD2101AL-4 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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fx PD2101AL 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 



DO-j 

DO2 

DO 3 

DO 4 


a 5 a 6 a 7 


Operating Temperature 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages . . , 
Supply Voltage V^C ■ ■ 


- 10°C to +70° C 
-65°C to +125°C 
-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


*T a = 25° C 


T a = -10°C to +70° C, Vqc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V|H 

+2.0 


V CC 

V 


Input Low Voltage 

V| L 

-0.5 


+0.8 

V 


Output High Voltage 

VOH 

+2.4 



V 

Iqh = “100 juA 

Output Low Voltage 

v OL 



+0.4 

V 

Iq1_ = +2.1 mA 

Input Leakage Current 
High 

1 LIH 



+ 10 

mA 

v, = v cc 

Input Leakage Current 
Low 

* LI L 



-10 

mA 

> 

0 

II 

T 



Output Leakage 

Current High 

*LOH 



+ 10 

IJ. A 

Vq = +2.4V to V CC 
CEt = +2.0V 

Output Leakage 

Current Low 

'lol 



-10 

M A 

Vq = +0.4V 

CEi = +2.0V 

Power Supply Current 

. 

>cci 



+60 

mA 

V| = +5. 25V 

Iq = 0 mA 

T a = +25° C 

Power Supply Current 

. 

>CC2 





+70 

mA 

V| = +5. 25V 

Iq = 0 mA 

T a = -10°C to +70° C 
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READ CYCLE 


ft PD2101AL 


T a = -10°C to +70° C, Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2101AL-4 

2101 AL 

2101AL-2 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Read Cycle Time 

tRC 

450 



350 



250 



ns 

Access Time 

t A 



450 



350 



250 

ns 

Chip Enable to 
Output 

*co 



180 



150 



130 

ns 

Output Disable 
to Output 

*OD 



150 



130 



120 

ns 

Data Output to 
High Z State 

t DF* 

0 


130 

0 


115 

0 


100 

ns 

Previous Read 

Data Valid After 
Change of Address 

*OH 

40 



40 



40 



ns 


*tQF is wit* 1 respect to the trailing edge of CE-|, CE2, or OD, whichever occurs first. 


T a = -10°C to +70°C, Vcc = +5V ± 5% 


WRITE CYCLE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2101 AL-4 

2101AL 

2101AL-2 


QQI 



gnu 

QQ3 


QQQI 

MAX. 

Write Cycle Time 

fwc 

450 



350 



250 



ns 


f AW ’ 

20 



20 



20 



ns 

Chip Enable to 
Write 

few 

180 



150 


■ 

130 



ns 

Data Setup Time 





150 






ns 

Data Hold Time 

*DH 

0 



0 



0 












120 



ns 

Write Recovery 

*WR 

0 



0 



0 



ns 

Output Disable 
Setup 

*DS 

20 

■ 

■ 

20 

■ 

■ 

B 

B 

■ 



Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 


T a = -10°C to +70°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP0 

MAX. 

VCC ' n Standby 

VpD 

1.5 



V 


CEi Bias in Standby 

V CES 

2.0 



V 

2.0V < Vpd < 5.25V 

VPD 



V 

1.5V < Vp D < 2.0V 

Standby Current Drain 

IPDI 


24 

36 

mA 

All Inputs = VpQi =1.5V 

Standby Current Drain 

•PD2 


30 

45 



Chip Deselect to 

Standby Time 

*CP 

0 

■ 

■ 

ns 


Standby Recovery 

Time 

tR 

tRC® 

Bl 

|| 

ns 



Notes: ® Typical values are for T a = 25°C and nominal supply voltage. 
© tR = tRc (Read Cycle Time). 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

C|N 



8 

pf 

> 

0 

11 

> 

Output Capacitance 

COUT 



12 

pf 

> 

0 

11 

O 

> 


AC CHARACTERISTICS 


STANDBY 

CHARACTERISTICS 


CAPACITANCE 
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ft? D2101AL 

TIMING WAVEFORMS 


STANDBY WAVEFORMS 


AC CONDITIONS 
OF TEST 


READ CYCLE 



Notes: (?) OD should be tied low for separate I/O operation. 
( 2 ) R/W is high for read operation. 


WRITE CYCLE 



Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 



Notes: (?) 4.75V 
(5) 2.0V 

@ 1.5V 



Input Pulse Levels +0.8V to +2.0V 

Input Pulse Rise and Fall Times 20 ns 

Timing Measurement Reference Level 1.5V 

Output Load 1 TTL + 100 pF 
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VEcnHcroc 8 inpi]ters,inc. m pd2io2al 

/iPD2102AL-2 

/Z.PD2102AL-4 

1024 BIT FULLY DECODED STATIC 
MOS RANDOM ACCESS MEMORY 


DESCRIPTION The jiPD2102AL is a 1024 words by one bit static Random Access Memory requiring 
no clocks or refreshing. A family of devices with maximum access times ranging from 
250 ns to 450 ns meet the requirements of microcomputer memory applications where 
speed, low cost and easy interfacing are prime design objectives. 

All /iPD2102AL inputs and outputs are TTL compatible. A single chip-enable (CE) pin 
is provided for selection of an individual device in systems with OR-tied outputs. 

Output data is the same polarity as input data and is nondestructively read out. Only a 
single +5 volt supply is required. In standby mode, with the supply lowered to 1.5 
volts, power dissipation is reduced to 42 mW max. 

The /IPD2102AL family is fabricated using NEC's N-channel MOS silicon gate process, 
providing excellent contamination protection. This process permits the use of a low cost 
plastic package (16 pin) and enables high performance, highly reliable MOS circuits to 
be produced. 


FEATURES • Access Time - mPD 2102AL-2 - 250 ns Max 

MPD2102AL - 350 ns Max 
juPD2102AL-4 — 450 ns Max 

• Single +5 Volts Supply Voltage 

• Directly TTL Compatible — All Inputs and Output 

• Static MOS — No Clocks or Refreshing Required 

• Low Power — Typically 150 mW 

• Low Standby Power — 42 mW max 

• Three-State Output — OR-TIE Capability 

• Simple Memory Expansion — Chip Enable Input 

• Fully Decoded — On Chip Address Decode 

• Inputs Protected — All Inputs have Protection against Static Charge 

• Low Cost Packaging — 16 Pin Plastic Dual-In-Line Configuration 
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'5 *6 A 7 A 8 A 9 


Operating Temperature -10°Cto70°C 

Storage Temperature -65°C to +125°C 

Voltage On Any Pin -0.5 to +7 Volts © 

Note: © With Respect to Ground 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability 

*T a = 25° C 


T a — 10°C to +70 C; V'cc ~ 5V t 5% unless otherwise specified. 




Note: © Typical values are for T a = 25°C and nominal supply voltage 
T a = 25° C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 


3 

5 

Pf 

V|N = 0V 

Output Capacitance 

COUT 


7 

10 

Pf 

v OUT = ov 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP © 

MAX 

Input Leakage Current 

'Ll 



±10 

^A 

Vim = 0 to 5.25V 

I/O Leakage Current 

'LOH 



+5 

mA 

CE = 2.0V, VquT = 

4-0 AM 

*-•+ v AV> v C.O 

I/O Leakage Current 

'lol 



-10 

MA 

CEf = 2.0V, VquT = 0- 4v 

Power Supply 

Current 

! CC1 


30 

70 

mA 

All Inputs = 5.25V, Data Out 

Open 

Input "Low” Voltage 

V|L 

-0.5 


+0.8 

V 


Input "High" Voltage 

V|H 

2.0 


V CC 

V 


Output "Low" 

Voltage 

V 0L 



+0.4 

V 

•OL = 2.1 mA 

Output "High" 

v OH 

2.4 



L_Y 

*OH = _10 ° 


>• 

cc 

o 

ST 


/XPD2102AL 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 
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/4.PD2102AL 

AC CHARACTERISTICS 


TIMING WAVEFORMS 


STANDBY 

CHARACTERISTICS 


READ CYCLE 


T a = — 10°C to +70°C; Vcc = +5V ±5% unless otherwise noted 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

2102AL-4 

2102AL | 

2102AL-2 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Read Cycle 

J RC 

450 


350 


250 


ns 

t J = t r = tf = 1 00 ns 

C L = 100 pF 

Load = 1 TTL Gate 

V re f = 2.0 or 0.8V 

Access Time 

l A 


450 


350 


250 

ns 

Chip Enable to 
Output Time 

l C0 


230 


180 


130 

ns 

Previous Read 

Data Valid in 

Respect to Address 

tom 

40 


40 


40 

! 

ns 

Previous Read t OH2 

Data Valid in 

Respect to Chip 

Enable i 

0 


0 


0 


ns 


WRITE CYCLE 

T a = — 10“ C to +70°C; Vqq = +5V ♦ 5% unless otherwise noted 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

2102AL-4 

2102AL 

2102AL-2 


I5EO 

[213 

IMI 


r,F:VI 

Write Cycle 

*wc 

450 


ESI 


ESI 


ns 

tT = t r = l f = 100 ns 

C L = 100 pF 

Load = 1 TTL Gate 

V ref = 2.0 or 0.8V 

Address to Write 
Setup Time 

l AW 

20 


20 


20 



j Write Pulse Width tyyp 

300 


250 


180 

! ns 


0 


0 


0 


ns 

Data Setup Time tow 

300 

250 


BESS 


ns 

Data Hold Time ton 

0 

0 


0 


ns 

Chip Enable to tQw 

Write Setup Time 

300 ! 250 

i 1 

i 180 

1 




READ CYCLE 


ADDRESS ^ | £ XT 



WRITE CYCLE 


i ress 


K 





^ \r-rn t DH 



DW 

DATA 

DATA CAN \ > 

DATA ® J k/ DATA CAN 

IN 

CHANGE 

r (D STABLE CHANGE 


Notes: (1) 2.0 Volts 
® 0.8 Volts 



Tg - 0 to +70 C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Vcc in Standby 

VpD 

1.5 

~ H 


V | 

CE Bias in Standby 

V CES 

2.0 



V +2.0V • Vpo - +S.25V 

Vpo 


j V +1.5V *, V PD <-• +2.0V 

Standby Current Drain 

'PDI 


14 28 mA All Inputs, Vpoi - +1.5 

Standby Current Drain 

*PD2 

18 38 mA AM Inputs, VpQ2 - +2.0V 

Chip Deselect to Standby 

Time 

'CP 

0 


ns 

Standby Recovery Time 

l R 

'RC© 


1 i 
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Gv 


0 4.75V 

@ 2.0V 

0 1.5V 


^PD2102AL 

STANDBY MODE 
TIMING WAVEFORM 


POWER SUPPLY CURRENT VS 
AMBIENT TEMPERATURE 



0 10 20 30 40 50 60 70 

AMBIENT TEMP. ( C) 


OUTPUT SOURCE CURRENT VS 
OUTPUT VOLTAGE 



0 1 2 


POWER SUPPLY CURRENT VS 
SUPPLY VOLTAGE 



V cc (VOLTS! 

OUTPUT SINK CURRENT VS 
OUTPUT VOLTAGE 



? 3 


TYPICAL CHARACTERISTICS 



PACKAGE OUTLINE 
juPD2102ALC 
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sec micnHajfnputBrs, inc. {iKSJJJk 

/X.PD2111AL-4 


1024 BIT (256 x 4) STATIC MOS RAM 
WITH COMMON I/O AND OUTPUT DISABLE 


DESCRIPTION The juPD21 1 1AL is a 256 words by 4 bits static random access memory fabricated with 
N-channe! MOS technology. It uses fully static circuitry and therefore requires no 
clocks or refreshing to operate. The data is read out nondestructively and has the same 
polarity as the input data. Common input/output pins are provided. 

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. 
Separate chip enable (CE) leads allow easy selection of an individual package when 
outputs are OR-tied. 


All members in the juPD21 11AL family feature a low standby power mode with the 
supply voltage being reduced to +1.5V. 


FEATURES • 256 Words x 4 Bits Organization 

• Common Data Input and Output 

• Single +5V Supply Voltage 

• Directly TTL Compatible — All Inputs and Outputs 

• Static MOS — No Clocks or Refreshing Required 

• Access Time — 250 ns to 450 ns max. 

'• Simple Memory Expansion — Chip Enable Inputs 

• Fully Decoded — On Chip Address Decode 

• Inputs Protected — All Inputs have Protection Against Static Charge 

• Low Cost Packaging — 18 Pin Plastic Dual-ln-Line Configuration 

• Three-State Output — OR-Tie Capability 

• Low Standby Power 


PIN CONFIGURATION 



PIN NAMES 


Ao- A7 

Address Inputs 

OD 

Output Disable 

R/W 

Read/Write Input 

CEi 

Chip Enable 1 

CE 2 

Chip Enable 2 

I/0 1 - i/o 4 

Data Input/Output 


OPERATION MODES 


CEi 

CE 2 

OD 

Chip Output Status 

0 

0 

0 

Selected 

Data Output 

0 

0 

1 

High Z 

Others 

Unselected 

State 
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^PD2111AL 

BLOCK DIAGRAM 



X- 

DECODER 


MEMORY 

CELL 

MATRIX 


INPUT 

DATA 

CONTROL 


Y-SELECTOR 

Y-DECODER 


A 5 A6 A 7 


Operating Temperature -10°C to +70°C 

Storage Temperature -65°C to +125°C 

All Output Voltages -0.5 to +7 Volts 

All Input Voltages —0.5 to +7 Volts 

Supply Voltage Vqc -0.5 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 

T a = -10 to +70° C; V CC = +5V + 5% 

LIMITS TEST 

PARAMETER SYMBOL MIN | TYP I MAX UNIT CONDITIONS 


V tOH = —150 juA 

V Iqh = —200 nA 

V Iol = +2 -1 mA 

HA Vj = VcC 

HA V| = OV 
juA Vq = +2.4V to Vqq 
CE = +2.0V 
pA Vo = +0.4V 
CE = +2.0V 
mA V| = +5. 25V 
mA Iq = 0 mA 
T a = +25° C 
mA V | = +5. 25 V 
mA Iq = 0 mA 

T a = -10 to +70° C 


ABSOLUTE MAXIMUM 
RATINGS* 


>■ : 

PARAMETER 

SYMBOL 

MIN | 

TYP 

MAX 

a 

Input High Voltage 

V| H 

+2.0 


V CC 

o 

input Low VoltSyc 

v iL 

1 

o 

cn 


' 0.8 

u 

s 

Output High Voltage 

2111AL-4 

v OH 

+2.4 




2111AL 


+2.4 





2111AL-2 






Output Low Voltage 
Input Leakage Current High 
Input Leakage Current Low 
Output Leakage Current High 

Output Leakage Current Low 

Power Supply Current 2111AL-4 
2111AL 
2111AL-2 

Power Supply Current 2111AL-4 
2111AL 
2111AL-2 


DC CHARACTERISTICS 
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/IPD2111AL 

AC CHAR ACTE R ISTICS READ CYCLE 


T a = -10°C to +70” C, V CC - +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2111AL-4 

2111AL 

2111AL-2 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Read Cycle Time 

tRC 

450 



350 



250 



ns 

Access Time 

t A 



450 



350 



250 

ns 

Chip Enable to 
Output 

*CO 



310 



240 



180 

ns 

Output Disable 
to Output 

tOD 



250 



180 



130 

ns 

Data Output to 
High Z State 

*DF © 

0 


200 

0 


150 

0 


130 

ns 

Previous Read 

Data Valid After 
Change of Address 

tQH 

40 



40 



40 



ns 


Note: ©tpp is with respect to the trailing edge of CE-|, CE 2 , or OD, whichever occurs first. 


WRITE CYCLE 


T a = - 1 0° C to +70° C, V CC = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2111AL-4 

2111AL 

21 11AL-2 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Write Cycle Time 

tWC 

270 



220 



170 



ns 

Write Delay 

*AW 

20 



20 



20 



ns 

Chip Enable to 
Write 

few 

250 



200 



150 



ns 

Data Setup Time 

tDW 

250 



200 



150 



ns 

Data Hold Time 

tDH 

0 



0 



0 



ns 

Write Pulse Width 

twp 

250 



200 



150 



ns 

Write Recovery 

tWR 

0 



0 



0 



ns 

Output Disable 
Setup 

tDS 

20 



20 



20 



ns 


Note: OD is a logical 1 for common I/O and “don't care" for separate I/O operation. 


AC CONDITIONS Input Pulse Levels +0.8V to +2.0V 

Qp JEST Input Pulse Rise and Fall Times 20 ns 

Timing Measurement Reference Level 1.5V 

Output Load 1 TTL + 100 pF 


STANDBY 

CHARACTERISTICS 


T a = -10°C to +70° C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP© 

MAX 

V C c in Standby 

V PD 

1.5 



V 


CE-j Bias in Standby 

V CES 

2.0 



V 

2.0V < V PD < 5.25V 

V PD 



V 

1.5V < V PD < 2.0V 

Standby 

Current Drain 

2111AL-4 

IPD-! 



36 

mA 

All Inputs = VpQ^ = 1 .5V 

21 1 1 AL/AL-2 



38 

Standby 

Current Drain 

211 1AL-4 

•pd 2 



45 

mA 

All Inputs = Vpo 2 = 2.0V 

21 1 1 AL/AL-2 



48 

Chip Deselect to 

Standby Time 

tCP 

0 



ns 


Standby Recovery 

tR 

tRC© 



ns 



Notes: ©Typical values are for T a = 25° C and nominal supply voltage 
(D tR = tRQ (Read Cycle Time) 
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NEC Microcomputers 


READ CYCLE 


^PD2111AL 



Notes: (T) OD should be tied low for separate I/O operation. 
(^5) R/W is high for read operation. 

I 

WRITE CYCLE 




*wc ► 


ADDRESS ^ 

( ) 

C 






CEl 

ce 2 

N 

/ 





7 

L 

— tew *- 

Y 

OD 

(COMMON 

DATA 

IN 




l 

IDS 


r DH 


’ T AW 

y f DATA IN 

STABLE 

pc: 

— 

— tpw »- 

tWR 

R/W 

\i 

*wp ► 

: 7 

L 



Note: OD is a logical 1 for common I/O and ''don't care" for separate I/O operation. 



Notes: (T) 4.75V 

(2) 2.0V 

(3) 1.5V 

(4) If the standby voltage (VpQ) is between 5.25V (Vqc Max) 
and 2.0V, then CE must be held at 2.0V Min ( V j ) . If the 
standby voltage is less than 2.0V but greater than 1 ,5V 
(Vpo Min), then CE and standby voltage must be at least 
the same value or, if they are different, CE must be the 
more positive of the two. CE may be either of CE-| or CE2. 


TIMING WAVEFORMS 


STANDBY WAVEFORMS 
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/XPD2111AL 

CAPACITANCE T a = 25°C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 



8 

Pf 

< 

n 

o 

< 

Output Capacitance 

c OUT 



12 

pf 

. < 
O 

ii 

o 

< 


PACKAGE OUTLINE 
juPD21 1 1 ALC 




ITEM 

MILLIMETERS 

INCHES 

A 

22.5 MAX. 

0.89 

B 

1.09 

0.04 

C 

2.54 

0.10 

D 

0.50 ± 0.10 

0.02 

E 

20.32 

0.80 

F 

1.2 MIN. 

0.05 

G 

2.54 MIN. 

0.10 MIN.' 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.05 MAX. 

0.16 MAX. 

J 

4.55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

+0.10 

0.25 

-0.05 

0.01 



/ ‘ 
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NEC Microcomputers 


yttPD5101-E 


SEcmmm0m,\K 

1024 BIT (256x4) STATIC CMOS RAM 


The ;uPD510TE is a very low power 1024 bit (256 words by 4 bits) static CMOS 
Random Access Memory. It meets the low power requirements of battery operated 
systems and can be used to ensure non-volatility of data in systems using battery 
backup power. 

All inputs and outputs of the juPD5101-E are TTL compatible. Two chip enables 
(CE i , CE 2 ) are provided, with the device being selected when CE-) is low and CE 2 is 
high. The juPD5101-E can be placed in standby mode, drawing 15 [iA maximum, by 
driving CE-| high and inhibiting all address and control line transitions. The standby 
mode can also be selected unconditionally by driving CE 2 low. 

The juPD5101-E has separate input and output lines. It can be used in common I/O 
bus systems through the use of the OD (Output Disable) pin and OR-tying the 
input/output pins. Output data is the same polarity as input data and is non- 
destructive^ read out. Read mode is selected by placing a high on the R/W pin. The 
/iPD5101-E is guaranteed to retain data with the power supply voltage as low as 
2.0 volts. Normal operation requires a single +5 volt supply. 

The /iPD5101-E is fabricated using NEC's complementary MOS (CMOS) process and 
is packaged in a 22-pin dual-in-line package. 

• Directly TTL Compatible — All Inputs and Outputs 

• Three-State Output 

• Access Time — 800 ns 

• Single +5V Power Supply 

• CE 2 Controls Unconditional Standby Mode 




R/W 

cli 

OD 

CE 2 

do 4 

Dl 4 

DO3 

D’3 

do 2 


PIN NAMES 


rr: 

uii - U14 

Data Input 

< 

1 

O 

< 

Address Inputs 

R/W 

Read/Write Input 

CEl. CE2 

Chip Enables . 

OD 

Output Disable 

DOi - DO4 

Data Output 

V CC 

Power (+5V) 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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/*PD5101-E 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


©1C MASTER 1978 



Operating Temperature 0 C to +70° C 

Storage Temperature ; -40°C to +125°C 

Voltage On Any Pin With Respect to Ground -0.3 Volts to Vqc +0.3 Volts 

Power Supply Voltage -0.3 to +7.0 Volts 

COMMENT: Stresses above those listed under "Absolute Maximum Ratings” may cause 

permanent damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of this specifi- 
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

*T a = 25° C _ 


T a = 0°C to 70°C; Vqc = +5V ± 5%, unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP0 

MAX 

Input High Leakage 

'LIH© 



1 

mA 

V IN = V CC 

Input Low Leakage 

I L Il(2> 



-1 

/iA 

> 

o 

ii 

> 

Output High Leakage 

'loh(I) 



1 

pA 

CE-| = 2.2 V, VquT = V CC 

Output Low Leakage 

•lolCD 



-1 

MA 

CET = 2.2V, V 0 yT = 0.0V 

Operating Current 

■cci 


9 

22 

mA 

V|N = Vqc Except CE^ 
<0.01 V, Outputs Open 

Operating Current 

'CC2 


13 

27 

mA 

V |j\j = 2.2V Except CE-| 
<0.65V, Outputs Open 

Standby Current 

'ccl(D 



15 

pA 

V| N =0 to 5.25V 

CE 2 < 0.2V 

Input Low Voltage 

n/il 

-0.3 


0.65 

V 


Input High Voltage 

V|H 

2.2 


V CC 

V 


Output Low Voltage 

v OL 



0.4 

V 

Iql = 2-0 mA 

Output High Voltage 

v OH1 

2.4 



V 

lOH = -1 -0 m A 

Output High Voltage 

VQH2 

3.5 



V 

Iqh = -io° mA 


Notes: (T) Typical values at T a = 25°C and nominal supply voltage. 
(5) Current through all inputs and outputs included in IcCL- 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

(All Input Pins) 

C IN 


4 

8 

pF 

V |[\j - 0V 

Output 

Capacitance 

c OUT 


12 

20 

pF 

v OUT - ov 
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NEC Microcomputers 


READ CYCLE 


T a - 0 C to 70 C, Vqq - 5V J 5%, unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Read Cycle 

fRC 

800 



ns 

Input pulse amplitude: 
0.65 to 2.2 Volts 

Input rise and fall 
times: 20 ns 

Timing measurement 
reference level: 

1.5 Volt 

Output load: IjTL 

Gate and Cl = 

100 pF 

Access Time 

*A 


415 

800 

ns 

Chip Enable (CE-|) 
to Output 

*001 


400 

800 

ns 

Chip Enable (CE 2 ) 
to Output 

tC02 


440 

850 

ns 

Output Disable to 
Output 

*OD 


145 

350 

ns 

Data Output to 

High Z State 

X SF 

0 


200 

ns 

Previous Read Data 
Valid with Respect 
to Address Change 

tOHI 

0 

100 


ns 

Previous Read Data 
Valid with Respect 
to Chip Enable 

t OH2 

0 

250 


ns 


/*PD5101-E 

AC CHARACTERISTICS 


WRITE CYCLE 


T a = 0°C to 70°C, Vqq = 5V + 5%, unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Write Cycle 

twc 

800 



ns 

Input pulse amplitude: 
0.65 to 2.2 Volts 

innijt ri$p gnH f 3 ! t 

times: 20 ns 

Timing measurement 
reference level: 

1.5 Volt 

Output load: Ijjl 

Gate and Cl = 

100 pF 

Write Delay 

t.AW 

200 

-120 


ns 

Chip Enable tC E -j / 
to Write 

*CW1 

600 

275 


ns 

Chip Enable (CE 2 ) 
to Write 

*CW2 

600 

295 


ns 

Data Setup 

tDW 

400 



ns 

Data Hold 

l DH 

100 

0 

CD 

1 


ns 

Write Pulse 

twp 

400 

190 


ns 

Write Recovery 

tWR 

50 

-130 


ns 

Output Disable 

Setup 

f DS 

200 



ns 


T a = 0 C to 70° C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Vcc f° r Data 
Retention 

V CCDR 

+2.0 

■ 


V 

CE 2 < +0.2V 

Data Retention 

Current 

'CCDR 

■ 

■ 

+ 10 

PA 

V CCDR = +2 ° to 
+3.0V; CE 2 < +0.2V 

Chip Deselect 

Setup Time 

l CDR 

0 

■ 

m 

ns 


Chip Deselect 

Hold Time 

tR 

© 

O 

cc 



ns 



Note: (T) tRC = Read Cycle Time 


LOW Vcc 

DATA RETENTION 
CHARACTERISTICS 
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/LtPD5101-E 

TIMING WAVEFORMS 


READ CYCLE 



WRITE CYCLE 


ADDRESS 

CEi 

ce 2 

OD 

(COMMON I/O)® 

DATA 

IN 

R/W 



L °w V cc DATA RETENTION 


Notes: 0 Typical values are for T a = 25° C and nominal supply voltage. 
( 5 ) OD may be tied low for separate I/O operation. 

(3) During the write cycle, OD is "high" for common I/O and 
"don't care" for separate I/O operation. 



Notes: 0 4.75V 
© V CCDR 
© V IH 
0 0.2V 
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*CC ,rnA) 


Ice - V CC < Ta > 


/XPD5101-E 



VOH - 'OH <Ta) 


3 4 5 6 7 0 

V C C (VI 

v OL ~ 'OL < Ta > 




V C 

C 5V 





\\ 

k 




v\N 




c\ 1 

\ 20 


Ta - 

\ ^ 

) C \ 

A A . 



TYPICAL OPERATING 
CHARACTERISTICS 


2 4 6 8 10 

Iqh ( mA > 

*A ~ V CC (Ta > 




10 15 0 3 4 5 

lot <mA) V CC IVI 

<A ~ Cl , , 'CCDR - Ta 


■ 




Tri - 25 C 
Vec 5V 

■ 






■""T 












( 


■ 



1 

H 

1C 



K) 2( 

)0 3C 

>0 4C 

)0 500 



u u u u y u u u u o ci l G 

- -n- 1 C ~ 'iFh ! 


i— K — ■ 

— L —I 


// 

IF “ ^ 

0 - 15 — - 


PACKAGE OUTLINE 
,uPD5101C-E 


ITEM MILLIMETERS I INCHES 


28 0 Max. 

1.4 M.ix 

2.54 

0.50 0.10 

25-4 

1.40 

2.54 Mm. ~ 
0.5 Mm 
4.7 M.ix ~~ 
5.2 Mu*. 

10.1 6 

8.5 

„ i0.10 

°' 25 0.05 


1.10 M.ix 
0.025 M.ix. 

0 10 

0.02 0.004 

1 0 

0.055 
0.10 Mm. 
0.02 Mm. 
0.18 M.ix. 
0.20 M.ix 
0.40 
0.33 

„ i0.004 


SP5101-8-77-GY-CAT 
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SEcmmm0im,m. 


/i.PD5101L 

/XPD5101L-1 


1024 BIT (256x4) STATIC CMOS RAM 


DESCRIPTION The JUPD5101L and JUPD5101L-1 are very low power 1024 bit (256 words by 4 bits) 
static CMOS Random Access Memories. They meet the low power requirements of 
battery operated systems and can be used to ensure non-volatility of data in systems 
using battery backup power. 

All inputs and outputs of the /XPD5101L and //PD5101L-1 are TTL compatible. Two 
chip enables (CE-j, CE2) are provided, with the devices being selected when CEi is 
low and CE 2 is high. The devices can be placed in standby mode, drawing 10 juA 
maximum, by driving CEi high and inhibiting all address and control line transitions. 
The standby mode can also be selected unconditionally by driving CE 2 low. 

The /XPD5101L and /XPD5101L-1 have separate input and output lines. They can be 
used in common I/O bus systems through the use of the OD (Output Disable) pin 
and OR-tying the input/output pins. Output data is the same polarity as input data 
and is nondestructively read out. Read mode is selected by placing a high on the 
R/W pin. Either device is guaranteed to retain data with the power supply voltage as 
low as 2.0 volts. Normal operation requires a single +5 volt supply. 

The /HPD5101L and juPD5101L-1 are fabricated using NEC's silicon gate comple- 
mentary MOS (CMOS) process. 


I 


FEATURES • Directly TTL Compatible — All Inputs and Outputs 

• Three-State Output 

• Access Time — 650 ns (juPD5101L);450 ns (juPD5101L-1) 

• Single +5V Power Supply 

• CE 2 Controls Unconditional Standby Mode 

• Available in a 22-pin Dual-in-Line Package 
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/iPD5101 

BLOCK DIAGRAM 


COLUMN 
IDIS SELECT 
ABLEI BUffERS 


Operating Temperature 0°Cto+70°C 

Storage Temperature -40°C to +125°C 

Voltage On Any Pin With Respect to Ground -0.3 Volts to Vcc +0.3 Volts 

Power Supply Voltage -0.3 to +7.0 Volts 

COMMENT: Stresses above those listed under "Absolute Maximum Ratings" may cause 

permanent damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of this specifi- 
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

*T a = 25° C 

T a = 0°C to 70°C; Vqq = +5V ± 5%, unless otherwise specified. 


ABSOLUTE MAXIMUM 
RATINGS* 


PARAMETER SYMBOL MIN TYPQ MAX 

Input High Leakage , LIh(D 1 

Input Low Leakage *LIL CD -1 

Output High Leakage IlOh(2) 1 

Output Low Leakage ^LOL© ~1 

Operating Current Iqqi 22 

Operating Current 'CC2 27 

Standby Current *CCL© 10 

Input Low Voltage V|[_ -0.3 0.65 

Input High Voltage V | 2.2 ^CC 

Output Low Voltage Vql 0.4 

Output High Voltage Vqhi 2.4 

Output High Voltage ^OH2 3.5 

Notes: (T) Typical values at T a = 25° C and nominal supply 
(2) Current through all inputs and outputs included 


'CCL© 


LIMITS 

MIN 

TYP0 

MAX 



1 



-1 



1 



-1 



22 



27 



10 

-0.3 


n cc 
u.uu 

2.2 


v cc 



0.4 

2.4 



3.5 




UNIT TEST CONDITIONS 

yA V|N ~ VCC 

HA V| N =0V 

fjA CE-] = 2.2V, Vqut ~ VCC 
mA CEt = 2.2 V, Vqut = 0.0V 
V|[\j = Vqc Except CE-j 

mA 

*S0.65V, Outputs Open 
Vim = 2.2V Except CEi 

mA 

<0.65V, Outputs Open 

Vin =0 to 5.25V 
mA 

CE 2 < 0.2V 


Iql = 2.0 mA 
Iqh = -1-0 mA 
•OH = -100 jjA 


voitage. 
in 'CCL- 


DC CHARACTERISTICS 


CAPACITANCE 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

(All Input Pins) 

C||\| 


4 

8 

pF 

> 

0 

> 

Output 

COUT 


8 

12 

PF 

v OUT ov 


L/3psc itance 
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/U.PD5101L 

AC CHARACTERISTICS 


LOW vcc DATA RETENTION 
CHARACTERISTICS 


READ CYCLE 


T a = 0°C to 70°C; Vqq = 5V±5%, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

5101 L 

51 01L-1 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Read Cycle 

l RC 

650 



450 



ns 

Input pulse amplitude: 
0.65 to 2.2 Volts 

Input rise and fall 
times: 20 ns 

Timing measurement 
reference level: 

1.5 Volt 

Output load: <TTL 

Gate and C(_ = 100 pF 

Access Time 

l A 



650 



450 

ns 

Chip Enable (CE-|) 
to Output 

tcoi 



600 



400 

ns 

Chip Enable (CE 2 ) 
to Output 

l C02 



700 



500 

ns 

Output Disable to 
Output 

*OD 



350 



250 

ns 

Data Output to 

High Z State 

T DF 

0 


150 

0 


130 

ns 

Previous Read Data 

Valid with Respect 
to Address Change 

torn 

0 



0 



ns 

Previous Read Data 
Valid with Respect 
to Chip Enable 

l OH2 

0 



0 



ns 




WRITE CYCLE 


T a = 0°C to 70°C; Vqq = 5V±5%, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

51 OIL 

5101 L-1 

MIN 

TYP 

MAX 

MIN 

TYP 

X 

< 

5 

Write Cycle 

*WC 

650 



450 



ns 

Input pulse amplitude: 
0.65 to 2.2 Volts 

Input rise and fall 
times: 20 ns 

Timing measurement 
reference level: 

1.5 Volt 

Output load: I-j-jl 

Gate and C|_ = 

100 pF 

Write Delay 

l AW 

150 



130 


_ 

ns 

Chip Enable (CE-j } 
to Write 

l CW1 

550 



350 



ns 

Chip Enable (CE 2 ) 
to Write 

T CW2 

550 


- 

350 



ns 

Data Setup 

iDW 

400 



250 



ns 

Data Hold 

tDH 

100 



50 



ns 

Write Pulse 

t w p 

400 



250 



ns 

Write Recovery 

iWR 

50 



50 



ns 

Output Disable Setup 

*DS 

150 



130 





T a = 0°C to 70° C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Vcc for Data 

Retention 

V CCDR 

+2.0 



V 

CE 2 < +0.2V 

Data Retention 

Current 

•CCDR 



+ 10 

mA 

V CCDR = +2.0V 

CE 2 < +0.2V 

Chip Deselect 

Setup Time 

tCDR 

0 



ns 


Chip Deselect 

Hold Time 

tR 

tRC® 



ns 



Note: 0 tRc = Read Cycle Time 
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READ CYCLE 


fiPD 5101L 



** t RC 


ADDRESS ^ 

< ~~ ~ 0 

t 


— 'coi — *■ 

'OHI J 

h 

— 

CEi 

""V 

> 

C 

\_ 

— 


t OH2— *- 

ce 2 f 


\ 

OD ^ 

l C02 ■ " •" 




(COMMON I/O) ^ 

DATA 

OUT ___ 

^ l OD ■*" 

t A — 

v 

- 

/ © 

h*- t DF-*- 

f DATA OUT 

V VALID 

— 


TIMING WAVEFORMS 


WRITE CYCLE 


ADDRESS 


CEi 


ce 2 

OD 

(COMMON I/O)® 
DATA 


R/W 



Notes: (?) 
(3) 


Typical values are for T g = 25° C and nominal supply voltage. 
OD may be tied low for separate I/O operation. 

During the write cycle, OD is "high" for common I/O and 
"don't care" for separate I/O operation. 



Notes: (?) 475v 

© V CCDR 
0 V .H 
Q 0 2V 


LOW V cc DATA RETENTION 
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/tPD5101L 


PACKAGE OUTLINE 
MPD5101LC 



ITEM 

MILLIMETERS 

INCHES 

A 

28.0 Max. 

1.10 Max. 

B 

1.4 Max. 

0.025 Max. 

C 

2.54 

0.10 

D 

. 0.50 0.10 

0.02 - 0.004 

E 

25.4 

1.0 

F 

1.40 

0.055 

G 

2.54 Min. 

0.10 Min 

H 

0.5 Mm. 

0.02 Mm. 

1 

4.7 Max. 

0.18 Max. 

j 

5.2 Max. 

0.20 Max. 

K 

10.16 

0.40 

L 

8.5 

0.33 

M 

„ *0.10 
°' 25 0.05 

„ *0.004 

0 01 

0.002 
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Ntu Microcomputers 


ft PD454 


nec microcomputers, me. 

FULLY DECODED 2048 BIT ELECTRICALLY 
ERASABLE AND PROGRAMMABLE 
READ ONLY MEMORY 

The juPD454 EEPROM. a 256 Words x 8 Bits Read Only Memory, is designed for rapid DESCR irTiON 
development of microcomputer systems. The ability to electrically program, erase, and 
reprogram the /uPD454 provides a fast and convenient means of debugging both hard- 
ware and software designs. 

The jjP D454 is pin for pin compatible with NEC's /tPD464 mask programmed ROM. 


• Electrically Erasable and Programmable FEATURES 

• Fully Decoded, 256 Words x 8 Bits Organization 

• Access Time 800 ns Max 

• Low Power: 245 mW (Typ.) in Read Operation 

670 mW (Typ.) in Programming Operation 

• Fast Programming and Erasure Speed 

• Low Power for Programming and Erasure 

• Static, No Clock Required 

• Input/Output TTL Compatible for Read and Programming Operation 

• Three-State Output, OR-Tie Capability 

• N-Channel MOS Fabrication 

• Two Power Supplies, +12V and +5V for Read Operation 

• 24 Pin Ceramic DIP 



CS C 

A 0 C 
Ai C 
a 2 C 
A3 c 
A4 c 
a 5 r 

a 6 C 

a 7 C 

PG C 
VCL C 
v B B c 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 


~W 


jUPD 

454 


24 
23 
22 
21 
20 
19 
1 8 
17 
16 
15 
14 
13 


D vec 

□ DO 

□ d 2 

□ d 3 

□ d 4 

□ d 5 

□ d 6 

□ D 7 

□ Vcg 

^ V DD 

□ V SS 


PIN CONFIGURATION 


Rev/1 
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BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


CAPACITANCE 


CS 

P G 

A 0 

A 1 

a 2 

A 3 

A 4 

A 5 

A 6 

a 7 


Dq d 1 


D- 



CG 


CL 


V SS V DD V CC V BB 


Operating Temperature 
Storage Temperature . . 
All Output Voltages . 
All Input Voltages 
Supply Voltage Vqd 
S upply Voltage Vcc ■ 
Supply Voltage VgB • 
Supply Voltage Pq . . 
Supply Voltage VcL ■ 
Supply Voltage VcG ■ 


- 10°C to +70° C 

. .. -40°C to +125°C 
. . -0.3 to +11 Volts® 

. .-0.3 to +11 Volts® 
. .-0.3 to +15 Volts® 

. . -0.3 to +7 Volts® 

• • ■ VsS to Volts® 
-0.3 to +30 Volts® ® 
-0.3 to +43 Volts®® 
-44 to +30 Volts®® 


Notes: (P Relative to Vgg. 

(2) Data in the memory cell is not guaranteed to be preserved. 

Specifies ratings which will not cause permanent damage to the device. 


COMMENT : Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*T a = 25° C 



PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C IN 



10 

PF 

f = 1 MHz 

Output Capacitance 

COUT 



15 

PF 

f = 1 MHz 
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I PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1 

CS 

CHIP SELECT 

Chip selection, active low 

2-9 

A 0 -A 7 

ADDRESS BUS 

Memory address 

10 

PG 

+26V (TYP) Power 
Supply 

Power supply for programming 
operation 

11 

VCL 

+36V (TYP) Power 
Supply 

Power supply for erasing 
operations 

12 

vbb 

Substrate Power Supply 

Power supply 

13 

vss 

GROUND 

Ground Reference 

14 

vdd 

+ 12V Power Supply 

Power supply for read operations 

15 

VCG 

—44 to +30 Power 

Supply 

Power supply for control of 
programming and erasure operations 

16-23 

D 7 -D 0 

Data Input/Output 

Data In for programming operations. 
Data Output for read operations. 

24 

vcc 

+5V Power Supply 

Power supply for read operations 


ft PD454 

PIN DEFINITION 


Typical values. Unit - Voltage. 


''S. PIN 
modeN^ 

Vdd<14) 

VCC<24> 

Vbb<14I 

P G (10) 

v C l<”> 

Vcg<15> 

VssH3) 

Read 

+ 12 

+5 

0 

0 

0 

0 

0 

Program 

0 

0 

-2 

+26 

0 

+ 26 

0 

Erase 

0 

0 

-5 

0 

+36 

-40 

Open 

Verify "0" 

+ 12 

+5 


0 

0 

+3 

0 

Verify "1" 

+ 12 

+5 


0 

0 

-3 

0 


READ PROGRAM ERASE 





' = Either High or Low Level., or Open. 

0 RcG and r CL are Protection Resistors 
R C G - 10 Ml t 10%. 1/4W 
R C l = 2000 * 10%, 10W 
(5) RcG ma V be left connected in Read Mode 



ITEM 

MILLIMETERS 

INCHES 

A 

32.5 MAX 

1.28 MAX 

B 

2.28 

0.09 

C 

2.54 

0.1 

D 

0.5 + 0.1 

0.02 + 0.004 

E 

27.94 

1.1 

F 

1.20 MIN 

0.047 MIN 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

1 

4.2 MAX 

0165 MAX 

-J 

5.2 MAX 

0.205 MAX 

K 

15.24 

0.6 

L 

13.9 

0.55 

M 

0.30 ± 0.1 

0.012 + 0.004 


SUPPLY VOLTAGES 


PACKAGE OUTLINE 
juPD454D 


^ M 9 

I43U 
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fJL PD454 

READ OPERATION 
DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


T a = - 10 to +70° C, Vdd = +12V ± 5%, Vcc = +5V ± 5%, 
VBB = PG = VCL = Vcg = Vss .= OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High 
Voltage 

V IH 

3.0 


Vcc 

V 


Input Low 
Voltage 

V| L 

0 


0.7 

V 


Output High 
Voltage 

v OH 

3.5 



V 

lOH = _ 2.0 mA 

Output Low 
Voltage 

VOL 



0.5 

V 

•OL = 1-7 mA 

Input Leakage 
Current High 

*UH 



+10 

mA 

V, = +3.0V 

Input Leakage 

Current Low 

'LIL 



-10 

juA 

V| = +0.7V 

Output Leakage 
Current High 

'loh 



+100 

juA 

CS = "1” 

V 0 = 3.5V 

Output Leakage 
Current Low 

'lol 



-10 

jji A 

CS = "1" 

V 0 = 0.4 V 

V DD Supply 
Current 

'dd 


20 


mA 


V cc Supply 
Current 

'cc 



0.3 

mA 

with no load 


T a = - 10 to +70° C, V DD = +12V ± 5%, V cc = +5V ± 5%, 
V BB = P G = V CL = V CG = V SS = ov 


CO 

1— 

0 


■3 

Q. 


O 

O 


O 


O 

LLi 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Access Time 

*ACC 



800 

ns 

1 TTL+ 100 pF 

CS to Output 

On Delay 

tCDIon) 



200 

ns 

CS to Output 

Off Delay 

tCDIoff) 

0 


200 

ns 

Output Hold 
Time 

tOH 

0 



ns 







> 

o 

1 

> 

V 

'Tov 5 

tOTV > 

><j 

; 


k- 

l ACC-^ 

*OH 

*■— V^cc-*- 

/ 


CS \ 

*CD (on) 

L-0-7V . 

1 3.0V 

— 


INVALID 



t CD (off) 
^FLOATING 

D 0 -D 7 FLOATING 

: 

pO< 

VALID 




* n 


©1C MASTER 1978 


1451 




NEC Microcomputers 


H PD454 


Before the juPD454 is programmed the device must be erased. All bit locations 
must contain a zero (0). The juPD454 programming procedure is word by word 
one word at a time. 


PROGRAMMING 

OPERATION 


T a = 25°C ± 2°C, V DD = V cc = V ss = V CL = 0V. CS = Either HIGH or LOW level. 


PARAMPTPR 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High 

Voltage 

V|H 

3.0 


vcc 

V 


Input Low 

Voltage 

V| L 

0 


0.7 

V 


Supply Voltage 

V BB 

-1.9 

-2.0 

-2,1 

V 


Supply Voltage 

Pg 

25 

26 

27 

V 


Supply Voltage 

< 

o 

CD 

25 

26 

27 

V 

through Rqq 

Supply Current 

< v bb) 

■bb 


-8 


mA 


Supply Current 

(P G ) 

•g 


+ 25 


mA 


Supply Current 

< V CG> 

>CG 



+10 

MA 



DC CHARACTERISTICS 



T a = 25 C ± 2°C, Vqd = Vcc = V SS = VcL = 0V. CS = Either HIGH or LOW level. 


PARAMETER 

SYMBOL 

LIMITS 



MIN 

TYP 

MAX 

Address Setup 

Time 

*ASW 

10 

■ 

■ 

jus 


Address Hold 

Time 

*AHW 

10 

■ 

■ 

JUS 


Write Data Width 

tww 

20 


100 

ms 

per one word 

Vg 0 Setup Time 

T BS 

1.0 



JUS 


Vgg Hold Time 

t BH 

1.0 



JUS 


P G- V CG Setu P 
Time 

T PS 

10 

■ 

■ 

flS 



AC CHARACTERISTICS 



TIMING WAVEFORMS 
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ft PD454 

ERASURE OPERATION* 

DC CHARACTERISTICS 


Tg = 25° C ± 2°C, V DD = V C C = PG = OV. V S S = OV 

CS, Aq — A 7 and Dq — D 7 = Either HIGH or LOW level, or non-connected 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

VBB 

-4.75 

-5.0 

-5.25 

V 


Supply Voltage 

V CL 

+35 

+36 

+37 

V 

through Rq^_ 

Supply Voltage 

V CG 

-39 

-40 

-41 

V 

through Rqq 

Supply Current 

< v bb) 

'bb 



-235 

mA 

Initial peak 
current. See 
timing chart. 

Supply Current 

(v CL ) 

'cl 



-235 

mA 

Supply Current 

( v cg> 

'CG 



-20 

juA 



AC CHARACTERISTICS 


Tg = 25° C ± 2°C, V DD = V C C = PG = OV, V S S - OV 

CS, Aq — A 7 and Dq — D 7 = Either HIGH or LOW level, or non-connected 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clear Time 

t cl 



60 

sec 


Vgg Setup Time 

t bs 

0 



MS 


Vgg Hold Time 

t bh 

0 



Ms 


Vcg Setup Time 

T cs 

1.0 



MS 


Vcg H°ld Time 

T CH 

1.0 



MS 



TIMING WAVEFORMS 

V BB 


V 


CG 


V 


CL 


'CL 




Peak = -235 mA max. 

Note: The supply currents I bb and ( CL diminish to almost zero within Tcj_. 

"Erasure operation clears all 2048 bits to Logic "0" simultaneously. 



©1C MASTER 1978 


SP454-8-77-GY-CAT 

1453 


NEC Microcomputers 




NEC Microcomputers 


/V£cmicrocompiiters,iiic. 


FULLY DECODED 8192 BIT ELECTRICALLY 
ERASABLE AND PROGRAMMABLE 
READ ONLY MEMORY 

ThejuPD458 is an Eiectricaiiy Erasable and Reprogrammable Read Only 
Memory (EEPROM), organized as 1024 words by 8 bits. 

The juPD458 is fabricated with N-channel MOS technology and is 
packaged in a 28 pin ceramic DIP. 


• Electrically Erasable and Reprogrammable 

• Fully Decoded, 1024 Words x 8 Bits Organization 

• Access Time — 450 ns max. 

• Fast Programming and Erasure Speed 

• Simple Worst-case Verification of Programmed Data and Erasure 

• Static, No Clock Required 

• Input/Output TTL Compatible for Read and Programming Operation 

• Three-State Output, OR-Tie Capability 

• N-Channel MOS 

• Two Power Supplies, +12V and +5V for Read 

• 28 Pin Ceramic DIP 



V BB 


1 

Vw/ 

28 

2 


27 

3 


26 

4 


25 

5 


24 

6 


23 

7 

JLtPD 

22 


458 


Q 


21 

9 


20 

10 


19 

11 


18 

12 


17 

13 


16 

14 


15 


NC: No Connection 


a 8 

a 9 

NC 

CS 

V DD 

NC 

Oo 

~o 

07 

06 

O5 

O4 

V CL 

PG 


i454 


Rev/'! 


/J.PD458 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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/IPD458 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


©1C MASTER 1978 


°1 O 2 



6 6 6 6 

VqD v CC v BB Vss 


Operating Temperature -10°Cto+70°C 

Storage Temperature -40°C to +125° C 

All Output Voltages _ 0.3 to +1 1 Volts® 

All Input Voltages -0.3 to +1 1 Volts ® 

Supply Voltage Vqd -0.3 to +15 Volts® 

Supply Voltage Vqc -0.3 to +7 Volts® 

Supply Voltage Vbb V SS to -7 Volts® 

Supply Voltage Pq "0.3 to +30 Volts® ® 

Supply Voltage Vql "0.3 to +43 Volts® ® 

Supply Voltage Vcg -44 to +30 Volts® ® 

Notes: © Relative to Vgg. 

(2) Data in the memory cell is not guaranteed to be preserved. 

Specifies ratings which will not cause permanent damage to the device. 



COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*T a = 25° C 
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MPD458 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 



10 

PF 

f = 1 MHz 

Output Capacitance 

COUT 



15 

PF 

f = 1 MHz 


Typical values. Unit — Voltage. 


"' S >ns s PIN 

MODE-''"^ 

V DD (23) 

V C C<28) 

Vqb(14) 

Pq(15) 

V CL <16) 

V CG <13) 

VssU2> 

Read 

+12 

+5 

0 

0 

0 

0 

0 

Program 

0 

0 

-2 

+26 

0 

+26 

0 

Erase 

0 

0 

-5 

0 

+36 

-40 

0 or 
Open 

Verify "0" 

+12 

+5 


0 

0 

+3 

0 

Verify "1" 

+12 

+5 


0 

0 


0 


READ 


PROGRAM 


ERASE 



+5V 

CS 

+12V 



H or L 
'LEVEL 

• OV 

■OV 

+26V 



Notes: * = Either High or Low Level, or Open. 

© RCG and RcL are Protection Resistors 
R C G = 10 kfi ± 10%, 1/4W 
R C l * 200J2 ± 10%, 10W 

(2) Rqq may be left connected in Read Mode. 


j PIN 

INPUT/ 

OUTPUT 

FUNCTION 

NO. 

SYMBOL 

1 -8, 

26, 27 

> 

0 

1 

> 

CD 

Input 

Address Input 

24 

CS 

Input 

Chip Select input {Active Low) 

9- 11, 
17-21 

0 

1 

0 

00 

Output 

Data Out for Read Operation 

Input 

Data Input for Programming 

Operation 

15 

Pg 

Power Supply 

Power Supply for Programming 
Operation 

16 

V CL 

Power Supply 

Power Supply for Erasure Operation 

13 

V CG 

Power Supply 

Power Supply for Control Gate for 
Programming and Erasure Operation 

14 

V BB 

Power Supply 

Power Supply for Substrate Bias 

23 

V DD 

Power Supply 

+12V Power Supply for Read 

Operation 

28 

V CC 

Power Supply 

+5V Power Supply for Read 

Operation 

12 

V SS 

GND 

Ground Reference 


1458 


CAPACITANCE 


SUPPLY VOLTAGES 


PIN IDENTIFICATION 


©tc MASTER 1978 




M PD458 

READ OPERATION 
DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


T a = - 10 to +70°C, Vqd = +12V ± 5%, Vqc = +5V ± 5%, 

V BB = P G = V CL = V CG = V SS = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High 
Voltage 

V| H 

3.0 


Vcc 

V 


Input Low 
Voltage 

V| L 

0 


0.7 

V 


Output High 
Voltage 

VOH 

3.5 



V 

>OH = “2.0 mA 

Output Low 
Voltage 

v OL 



0.5 

V 

'OL = 1-7 mA 

Input Leakage 
Current High 

1 LIH 



+10 

juA 

V| = +3.0V 

Input Leakage 
Current Low 

* LI L 



-10 

/lxA 

V| =+0.7V 

Output Leakage 
Current High 

’loh 



+20 

ma 

CS = "1" 

V 0 = 3.5 V 

Output Leakage 
Current Low 

'lol 



-10 

juA 

CS = "1" 

V 0 = 0.4 V 

V DD Supply 
Current 

'dd 


55 

80 

mA 


V cc Supply 
Current 

>cc 


20 

30 

mA 

with no load 


T a = -10 to +70°C, V DD = +12V ± 5%, V cc = +5V ± 5%, 
V BB = P G = V CL = V CG = V SS = ov 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Access Time 

l ACC 



450 

ns 

1 TTL+ lOOpF 

CS to Output 

On Delay 

tCDIon) 


- 

200 

ns 

CS to Output 

Off Delay 

^CDIoff) 

0 


200 

ns 

Output Hold 
Time 

^H 

0 



ns 




©1C MASTER 1978 


1457 


NEC Microcomputers 




NEC Microcomputers 


Programming is performed word by word and one word at a time. Address 
and an 8 bit programming word for that address should be input at the 
same time. High level data "1" given through one of Data Input terminals 
(0-| — Og) writes a high level data "1" into the memory cell specified 
with the address input and its bit position. 

After erasure, all memory cells of the juPD458 contain cleared data "0" 

By this programming operation, only the memory cells which contain 
data "0" are programmed to high level data "1" by high level input. 

Thus before normal programming operation, the juPD458 should undergo 
erasure operation to clear all bits to “0". 

T a = 25° C ± 2°C, Vq D = V cc = V ss = V CL = 0V. CS = Either HIGH or LOW level. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

MIN 

TYP 

MAX 

CONDITIONS 

Input High 

Voltage 

V|H 

3.0 


5.25 

V 


Input Low 

Voltage 

V|L 

0 


0.7 

V 


Supply Voltage 

VBB 

-1.9 

-2.0 

-2.1 

V 


Supply Voltage 

P G 

25 

26 

27 

V 


Supply Voltage 

V CG 

25 

26 

27 

V 

through Rqq 

Supply Current 

< v bb) 

*BB 


-8 

-15 

mA 


Supply Current 

(Pq) 

•g 


+30 

+50 

mA 


Supply Current 

< V CG> 

'CG 



+20 

/iA 


T a = 25°C±2°C,V DD = V C C = 

V SS = V CL = 0V. CS = Either HIGH or LOW level. 

1 

SYMBOL 

LiMiTS 


TEST 


MIN 

TYP 

MAX 

UNI 1 

CONDITIONS 

Address Setup 

Time 

tASW 

10 



MS 


Address Hold 

Time 

l AHW 

10 



MS 


Write Data Width 

tww 

40 


100 

ms 

per one word 

V BB Setup T ime 

t BS 

1 r\ 
I.U 



Ms 


Vgg Hold Time 

t BH 

1.0 



Ms 


P G- V CG Setu P 
Time 

Tp S 

10 



Ms 



V CG = P G* 


3 r 25v" 

06V/ 


BS- 


'BB 


-1.9V 


tASW' 


1 PS 


°1 “ °8 
(INPUT) 


-fh 


-fh 


— y t - x - 


r 3.0 V 

OTVjq \ 


x ww- 


\ 


BH 


■ X AHW 


"1” Write 


At PD458 

PROGRAMMING 

OPERATION 


DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS 
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ERASURE OPERATION* 

DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


T a = 25° C ± 2°C, V DD = V cc = P G = OV, V ss = OV or Open 

CS, Aq - Ag and 0-j - Og = Either HIGH or LOW level, or non-connected 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

VBB 

-4.75 

-5.0 

-5.25 

V 


Supply Voltage 

V C L 

+35 

+36 

+37 

V 

through Rq|_ 

Supply Voltage 

V CG 

-39 

-40 

-41 

V 

through Rqq 

Supply Current 

(v B b) 

m 



-240 

mA 

Initial peak 
current. See 
timing chart. 

Supply Current 
< V CL> 

m 



+240 

mA 

Supply Current 

(Vqg) 

m 



-20 

MA 



Tg = 25° C ± 2°C, V DD = V cc = P G = OV, V ss = OV or Open 

CS, Ag - Ag and 0-] — O 3 = Either HIGH or LOW level, or non-connected 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clear Time 

Tcl 


60 


sec 


Vgg Setup Time 

t bs 

0 



MS 


Vgg Hold Time 

t bh 

0 



MS 


Vcc Setup Time 

T cs 

1.0 



Ms 


Vcg Time 

t ch 

1.0 



Ms 





V BB 

V CG 

V CL 

'CL 




Peak = —240 mA max. 
Note: The supply currents Igg arid ICL diminish to almost zero within T£|_. 

*Erasure operation clears all 8192 bits to Logic "0" simultaneously. 
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To insure integrity and retention of data programmed in the /iPD458, 
the following requirements are specified for the /zPD458 supply 
voltage and current levels. The PROM PROGRAMMER should be designed 
such that voltages provided to the PROM socket be within the range 
specified on any occasion including power on/off to the programmer, 
power on/off to thejuPD458, and in READ, WRITE or ERASE operation. 
Surge or noise voltages beyond the specified range are to be avoided. 


Setting Vqq = +12V ± 5%, Vqq = +5V ± 5% and Vp G = +3V ± 0,1V after 
erasure and comparing data read from the juPD458 with zero effectively 
tests for proper erasure. 

Setting V DD = +12V ± 5%, V cc = +5V ± 5% and V CG = -3V ± 0.1 V after 
programming and comparing data read from the /iPD458 with the desired 
data coupled with erase verification, provides a simple test of worst-case 
temperature and long-term data retention. 


Under normal Read Mode conditions, V GG should either be grounded 
directly or held at 0V ± 0.1V through Rq G . Rq G is required when any 
non-zero voltage is applied to Vq G . 



SYMBOL 

LIMITS® 

UNIT 

TEST 

CONDITIONS 

READ 

PROGRAM 

ERASE 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

V DD 

+11.4 

+12 

,+12.6 

-0.3 

0 

+0.3 

-0.3 

0 

+0.3 

V 


V CC 

+4.75 

+5 

+5.25 

-0.3 

0 

+0.3 

-0.3 

0 

+0.3 

V 


V CG 

-o.i 

0 

+0.1 

+25 

+26 

+27 

-39 

-40 

-41 

V 


V BB 

-0.1 

0 

+0.1 

-1.9 

-2 

-2.1 

-4.75 

-5 

-5.25 

V 


PG 

-0.3 

0 

+0.3 

+25 

+26 

+27 

-0.3 

0 

+0.3 

V 


V CL 

-0.1 

0 

+0.1 

-0.1 

0 

+0.1 

+35 

+36 

+37 

V 


•cc 


+20 

+30 



-0.2 



-0.2 

mA 

© 

<DD 


+55 

+80 



-0.2 



-0.2 

mA 

© 

'CG 



+10 



+20 



-20 

MA 

© 

•bb 



-0.2 


-8 

-15 



-240 

mA 

© 

'PG 



-0.2 


+30 

+50 



-0.2 

mA 

© 

•CL 



-0.5 



-10 



+240 

mA 

© 


Notes: (T) At typical supply voltage 

( 5 ) All voltages relative to VSS = 0V. 



ITEM 

MILLIMETERS 

INCHES 

A 

36.0 MAX. 

1.41 MAX. 

B 

1.5 MAX. 

0.059 MAX 

c 

2.54 

0.1 

0 

0.50 ± 0. 1 

0.02 i 0.004 

E 

33.0 

1.299 

F 

1.27 

0.05 

G 

3.2 MIN. 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

1 

3 3 MAX 

0.13 MAX. 

J 

5.2 MAX. 

0.20 MAX. 

K 

15.3 

0.60 

L 

13.9 

0.55 

M 

0.30 i 0. 1 

0.012 i 0.004 


/±PD458 

APPENDIX 

PROM PROGRAMMER 
DESIGN 


PACKAGE OUTLINE 
MPD458D 
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/*PD 458 

juPD458D (EEPROM) © 

©■ 


2708 (PROM ERASABLE 
WITH ULTRAVIOLET) 


piP D2308C/D - 2308 
(MASK ROM) 


COMMON PIN 
CONFIGURATION 
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m- +5V 

As 

A9 

NC 

cs 

+ 12V 

NC 

08 

07 

0 6 

05 

04 


OV 


n 

r~i 

JZL 

n 

n 

JZL 

n 

JTL 

n 

n 

Q 

rn 

n 

m 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

V CC 

a 8 

Ag 

NC 

CS 

V DD 

NC 

o 8 

o 7 

o 6 

°5 

0 4 

V CL 

PG 

a 7 

a 6 

a 5 

a 4 

a 3 

a 2 

Ai 

A o 

Oi 

0 2 

0 3 

V SS 

V CG 

V BB 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

U 

XT’ 

U 

U 

U 

TT 

U 

TT 

U 

U 

TT 

TT 

U 

U 

A 7 

a 6 

a 5 

a 4 

a 3 

a 2 

A 1 

A o 

Oi 

°2 

03 




— — ' 















OV 









j5V 











+5V 

a 8 

Ag 

-5V 

CS 

+ 12V 

|0V 

0 8 

07 

o 6 

05 

o 4 





n 

n 

n 

r~i 

n 

r~i 

n 

n 

n 

n 

1 — 1 

r~i 





24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 





V CC 

a 8 

Ag 

V BB 

1 

Q 

Q 

> 

PG 

°8 

07 

o 6 

°5 

0 4 








CS/WE 













a 7 

a 6 

a 5 

a 4 

a 3 

a 2 

Ai 

A 0 

Oi 

0 2 

0 3 

V SS 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 





LJ 

XT 

u 

tt 

U 

TT 

U 

TT 

u 

TT 

TT 

“TT 





a 7 

a 6 

a 5 

a 4 

a 3 

a 2 

Ai 

A 0 

Oi 

o 2 

03 

ov 





+5V 

A8 

Ag 

-5V 

csTj 

+ 12V 

CS 2 

08 

o 7 

o 6 

05 

o 4 





n 

1 — i 

n 

rn 

n 

r~i 

n 

r~i 

n 

I — ! 

n 

_JZL 





24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 





V CC 

a 8 

Ag 

V BB 

cTj 

V DD 

1 

0 8 

0 7 

o 6 

05 

0 4 











CS 2 /CS 2 










a 7 

a 6 

a 5 

a 4 

A3 

a 2 

Ai 

A o 

Oi 

0 2 

03 

V SS 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 





U 

TT 

TT 

"TT 

U 

"TT 

U 

TT 

U 

LJ 

TT 

”TT 





A 7 

A6 

a 5 

a 4 

A3 

a 2 

Ai 

Ao 

Oi 

o 2 

03 

ov 








(NC) 



(NC) 







1 

r 



v cc 

A8 

Ag 

-5V 

cs 

V DD 

OV 

0 8 

07 

o 6 

o 5 

o 4 

, V CL 

PROG 

n 

n 

n 

r~i 

m 

m 

m 

r~i 

rn 

1 — 1 

O 

0 

1 n 

n. 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

1 16 

1 

15 

s 






2308/ 







1 

1 

458 


J 





2708 







1 




1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 13 

14 

U 

TT 

U 

u 

U 

TT 

LJ 

TT 

U 

u 

"TT 

TT 

1 u 

" u 

a 7 

a 6 

a 5 

a 4 

A3 

a 2 

Ai 

A o 

Oi 

0 2 

03 

V 

SS 

' V 

1 

CG 

V 

3B 
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Names of signals. 
Names of the terminal. 
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NEC Microcomputers 


/iPB403 


nec microcomputers, me. 

1024-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 


The juPB403 is a high speed electrically programmable fully decoded 1024 bit TTL 
read oniy memory. On-chip address decoding, two chip enable inputs and open- 
collector outputs allow easy expansion of memory capacity. The juPB403 is fabricated 
with logic level zero (low); logic level one (high) can be electrically programmed into 
the selected bit locations. The same address inputs are used for both programming and 
reading. 


• 256 Words x 4 Bits Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time: 30 ns TYP. 

• Medium Power Consumption: 450 mW TYP. 

• AIM (Avalanche Induced Migration) Technology 

• Two Chip Enable Inputs for Memory Expansion 

• Open-Collector Outputs 

• Ceramic 16-Pin D.ual-ln- Line Package 

• Fast Programming Time: 200 ^s/bit TYP. 

• Compatibility with: Intersil's IM5603A (both in programming and as a ROM), 

Harris HPROM1024A and Equivalent Devices (as a ROM) 



a 6 

a 5 

a 4 

a 3 

A 0 

A-, 

a 2 

GND 


1 


16 

2 


15 

3 


14 

4 

MPB 

13 

5 

403 

12 

6 


11 

7 


10 

8 


9 


V CC 

a 7 

CE 2 

CEi 

Ol 

°2 

03 

0 4 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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yuPB403 


OPERATION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


Programming 


A logic one can be permanently programmed into a selected bit location in 
accordance with the programming procedures specified. First, the desired word 
is selected by the eight TTL address inputs. Either or both of the two chip enable 
inputs should be at a logic one (high). Secondly, a train of high current programming 
pulses is applied to the desired output. After the sensed voltage indicates that the 
selected bit is in the logic one state, an additional pulse train is applied, and pro- 
gramming is complete. 


Reading 

To read the memory, both of the two chip enable inputs should be held at logic zero 
(low). The outputs then correspond to the data programmed in the selected words. 
When either or both of the two chip enable inputs are at logic one (high), all the 
outputs will be high (floating). 



Operating Temperature 
Storage Temperature 
All Output Voltages . 
All Input Voltages . . 
Supply Voltage Vqq . 
Output Currents .... 


. -25°C to +75° C 
-65°C to +150°C 
-0.5 to +5.5 Volts 
-0.5 to +5.5 Volts 
-0.5 to +7.0 Volts 
50 mA 



COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 
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T a = 0°C to +65° C, V C C = 4.75V to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V .H 

2.0 



V 


Input Low Voltage 

V 



0.8 

V 


Input High Current 

«1H 



40 

MA 

V| = 2.7V 

jnnijt Low Current 

-•lL 



1 Q 

mA 

Vj = 0.4V 

Output Low Voltage 

_i 

O 

> 



0.45 

V 

Iq = 16 mA 

Output Leakage Current 

'oFFI 



40 

HA 

Vq = 5.25V 

Output Leakage Current 

-'OFF2 




MA 

Vq = 0.4V 

Input Clamp Voltage 

- v ic 



1.3 

V 

lj = -12 mA 

Power Supply Current 

'cc 


90 

130 

mA 

All Inputs Grounded 


T a = 25°C. V CC = 5.0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Address Access Time 

*AA 


30 

60 

ns 

See Notes 

Chip Enable Access Time 

l ACE 



30 

ns 

Chip Enable Disable Time 

*DCE 



30 

ns 


Notes: 


(T) Output Load: See Figure 1. 

(2) Input Waveform: 0.0V for low level and 3.0V for high level, less than 10 ns for both 
rise and fall times. 

( 3 ) Measurement References: 1 .5V for both inputs and outputs. 

(4) C|_ in Figure 1 includes jig and probe stray capacitances. 


v cc 



Figure 1 



ITEM 

MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1 06 

0.04 2 

C 

2.54 

0.10 

D 

0 46 • 0 10 

0.018 • 0.004 

E 

17 78 

0 70 

F 

1.5 

0.059 

G 

2.54 MINI 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

1 

4.58 MAX 

0.181 MAX 

j 

5.08 MAX 

0.20 MAX 

K 

7.62 

0 30 

L 

6.4 

0.25 


„ + 0.10 

+ 0 0039 

M 

a ^ b 0.05 

00098 0.0019 
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ft PB403 


PROGRAMMING 

SPECIFICATION 


It is imperative that this specification be rigorously observed in order to correctly 
program the juPB403. NEC will not accept responsibility for any device found to be 
defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired state. 

Sensing is accomplished by forcing a 20 mA current into the selected location via the 
output. ThejuPB403 is disabled by forcing 2 mA into one of the chip enables. The 
sense measurement is to ensure that the voltage required to force this 20 mA current 
is less than the reference voltage. If this condition is satisfied, then that bit location is 
in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 mA current into the selected bit via the 
output. This operation is also executed with 2 mA being forced into a chip enable. This 
current pulse is applied for 7.5 /is and then the location is sensed before a second 
programming current pulse is applied. This process is continued until that location is 
altered to the "1" state. A bit is judged to be programmed when two successive sense 
readings 10 jus apart with no intervening programming pulse, pass the limit. When this 
condition has been met, four additional pulses are applied and the pulse train, then the 
sense current is terminated. 


CHARACTERISTIC 

LIMIT 

UNIT 

Ambient Temperature 

25 ~ 5 

°C 

Programming Pulse 



Amplitude 

200 ± 5% 

mA 

Clamp Voltage 

28 + 0% - 2% 

V 

Ramp Rate (both in Rise 



and in Fall) 

70 MAX. 

V/ M s 

Pulse Width 

7.5 ± 5% 

MS 

Duty Cycle 

70% MIN. 


Sense Current 



Amplitude 

20 ± 0.5 

mA 

Clamp Voltage 

28 + 0% - 2% 

V 

Ramp Rate 

70 MAX. 

V/m s 


Sense Current Interruption 
before and after address 
change 

Programming Vqq 

Maximum Sensed Voltage 
for programmed "1” 

Delay from trailing edge of 
programming pulse before 
sensing output voltage 



5.0 + 5% - 0% V 


7.0 ± 0. 1 


Additional Pulse Train 


15V point/ 
150H load. 


15V point/ 
150J1 load. 


28V Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensing (before P. I 

7.0V Ref. 

20 mA Sensing (after p.l 
GND 


Output Voltage Sensing 


Figure 2. Typical Output Voltage Waveform 
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2VfC imcroeompiiters.inc. 


/tPB405-E 
fj. PB425 
/iPB425-E 


4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 


The juPB405 and juPB425 are high speed, electrically programmable, fully decoded 
4096-bit TTL read only memories. On-chip address decoding, four chip enable inputs 
and open-collector outputs allow easy expansion of memory capacity. The juPB405 
and /uPB425 are fabricated with logic level zero (low); logic level one (high) can be 
electrically programmed into the selected bit locations. The same address inputs are 
used for both programming and reading. 



• 512 WORDS X 8 BITS Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time: 70 ns max. (/t PB425) 

• Medium Power Consumption: 600 mW TYP. 

• Four Chip Enable Inputs for Memory Expansion 

• Open-Collector Outputs (/tPB405)/Three-State Outputs (/uPB425) 

• Ceramic 24-Lead Dual In-Line Package 

• Fast Programming Time: 200 jus/bit TYP. 

• Compatibility with: Intersil's IM5605/5625 (both in programming and as a ROM), 
Harris' HPROM HM-7640/7641 and Equivalent Devices (as a ROM). 

• A.I.M. (Avalanche Induced Migration) Technology 



V CC 

a 8 

NC 

CE 1 

CE 2 

ce 3 

ce 4 

0 8 

0 7 

0 6 

0 5 

0 4 
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ft? B405/425 

OPERATION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


Chip Enable logic is defined by: 


CE 1 

CE 2 

ce 3 

ce 4 

CE' 

0 

0 

1 

1 

0 

All other combinations 

1 


Where: CE' = 0 denotes chip selected 
CE' = 1 denotes chip deselected 


Programming 

A logic one can be permanently programmed into a selected bit location in accordance 
with the programming procedures specified. First, the desired word is selected by the 
eight TTL address inputs. The four Chip Enable inputs must be set so that CE' is a 
logical one. Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, and programming is complete. 


Reading 

To read the memory, the four Chip Enable inputs must be set so that CE' is a logical 
zero. The outputs then correspond to the data programmed in the selected words. 
When the four Chip Enable inputs are set so that CE' becomes a logical one, all the 
outputs will be high (floating). 



Operating Temperature 
Storage Temperature 
All Output Voltages . . 
Allinput Voltages ... 
Supply Voltage Vqq . . 
Output Currents 


-25°Ctc +75° C 
-65°C to +150°C 
0.5 to +5.5 Volts 
0.5 to +5.5 Volts 
0.5 to +7.0 Volts 
50 mA 



COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 
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T a = 0° C to +65° C, Vcc = 4.75V to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V IH 

2.0 



V 


Input Low Voltage 

V ,L 



0.8 

V 


Input High Current 

'.H 



40 

HA 

V t = 2.7V 

Input Low Current 

-'IL 



0.5 

mA 

V| = 0.4V 

Output Low Voltage 

V_. 

UL 



0.45 

W 

- 1C — A 

■u ~ 

Output Leakage Current 

'OFFI 



40 

mA 

Vo = 5.25V 

Output Leakage Current 

-'OFF2 

40 



mA 

Vq = 0.4 V 

Input Clamp Voltage 

_V| C 



1.3 

V 

l t = -12 mA 

Power Supply Current 

'cc 


120 

160 

mA 

All Inputs Grounded 

Output High Voltage© 

I 

O 

> 

2.4 



V 

Iq = -2.4 mA 

Output Short Circuit Current© 

-•sc 

15 


60 

mA 

> 

o 

ii 

o 

> 


NOTE: Q Applicable to /iPB425D only. 


T a = 25°C, V C C = 5.0V 


PARAMETER 

SYMBOL 

LIMITS 405-E/425-E 

LIMITS 425 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Address Access Time 

*AA 



100 


40 

70 

ns 


Chip Enable Access Time 

tACE 



70 



35 

ns 


Chip Enable Disable Time 

t DCE 



70 



35 

ns 



Notes: (T) Output Load: See Figure 1. 

(2) Input Waveform: 0.0V for low level and 3.0V for high level, less than 10 ns for both 
rise and fall times. 

(|) Measurement References: 1.5V for both inputs and outputs. 

(4) C|_ in Figure 1 includes jig and probe stray capacitances. 



CLylSpF 

i 

rh 



Figure 1 


-O O, (DUT) 
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DC CHARACTERISTICS 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
juPB405/425D 
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/Z.PB405/ 425 

It is imperative that this specification be rigorously observed in order to correctly pro- 
PROG RAMMING g ram the juPB405 and juPB425. NEC will not accept responsibility for any device 
SPECIFICATION found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. 

Sensing is accomplished by forcing a 20 mA current into the selected location via the 
output. The juPB405| and juPB425 are disabled in accordance with the truth table 
on page 2. The sense measurement is to ensure that the voltage required to force this 
20 mA current is less than the reference voltage. If this condition is satisfied, then 
that bit location is in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 mA current into the selected bit via the 
output. This current pulse is applied for 7. 5 jus and then the location is sensed before 
a second programming current pulse is applied. This process is continued until that 
location is altered to the “1" state. A bit is judged to be programmed when two 
successive sense readings 10 jus apart with no intervening programming pulse, pass the 
limit. When this condition has been met, four additional pulses are applied and the 
pulse train, then the sense current is terminated. 


CHARACTERISTIC 

LIMIT 

UNIT 

NOTES 

Ambient Temperature 

25 ± 5 

°C 


Programming Pulse 




Amplitude 

200 ± 5% 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate (both in Rise 
and in Fall) 

70 MAX. 

V/jus 


Pulse Width 

7.5 ± 5% 

MS 

15V point/ 

150f2 load. 

Duty Cycle 

70% MIN. 



Sense Current 




Amplitude 

20 ± 0.5 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate 

70 MAX. 

V/m s 

15V point/ 

150fJ load. 

Sense Current Interruption 
before and after address 
change 

10 MIN. 

MS 


Programming Vqq 

5.0 + 5% - 0% 

V 


Maximum Sensed Voltage 
for programmed “1” 

7.0 ± 0.1 

V 


Delay from trailing edge of 
programming pulse before 
sensing output voltage 

0.7 MIN. 

MS 



Additional Pulse Train 


/ \ 



28V Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensing (before P. 

7.0V Ref. 

20 mA Sensing (after P.) 
GND 



Figure 2. Typical Output Voltage Waveform 


©1C MASTER 1978 


SP405/425-8-77-GY-CAT 

1469 


NEC Microcomputers 



NEC Microcomputers 


vec microcomputers, ma 


fj. PB406 
/iPB406-E 
/U. PB426 
^PB426-E 


4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 

The /iPB406 and/uPB426 are high speed electrically programmable fully decoded DESCRIPTION 

4096-bit TTL read only memories. On-chip address decoding, two chip enable inputs 

and open-collector/three-state outputs allow easy expansion of memory capacity. The 

juPB406 and qPB426 are fabricated with logic level zero (low); logic level one (high) 

can be electrically programmed into the selected bit locations. The same address 

inputs are used for both programming and reading. 


• 1024 WORDS X 4 BITS Organization (Fully Decoded) FEATURES 

• TTL Interface 

• Fast Read Access Time: 70 ns MAX. (406/426) 

• Medium Power Consumption: 500 mW TYP. 

• Two Chip Enable Inputs for Memory Expansion 

• Open-Collector Output (/iPB406, juPB 406 E) /Three-State Outputs 
(/iPB426,juPB426-E) 

• Ceramic 18-Lead Dual In-Line Package 

• Fast Programming Time: 200 jus/bit TYP. 

• Compatibility with: Intersil's I M56S06/56S26 (both in programming and as a ROM), 

Harris' HPROM HM-7642/7643 and Equivalent Devices (as a ROM) 

• A.I.M. (Avalanche Induced Migration) Technology 



vcc 

a 7 

a 8 

a 9 

Ol 

°2 

°3 

O4 

CE 2 


PIN CONFIGURATION 
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/&PB406/426 

OPERATION Programming 

A logic one can be permanently programmed into a selected bit location by using 
special equipment (programmer). First, the desired word is selected by the ten address 
inputs in TTL levels. Either or both of the two chip enable inputs must be at a logic 
one (high). Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, then is stopped. 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


Reading 

To read the memory, both of the two chip enable inputs should be held at logic zero 
(low). The outputs then correspond to the data programmed in the selected words. 
When either or both of the two chip enable inputs are at logic one (high), all the 
outputs will be high (floating). 


MULTIPLEXER 


4096 BIT 
(64 X 64) 
MEMORY CELLS 
ARRAY 


MULTIPLEXER 


• MULTIPLEXER 


’.MULTIPLEXER 



OUTPUT 


BUFFER 



OUTPUT 


BUFFER 



OUTPUT 


BUFFER 



OUTPUT 


BUFFER 


WORD DECODER 


ADDRESS BUFFER 


ADDRESS 

BUFFER 


CHIP 

ENABLE 


A 0 A-j A 2 A 3 A 4 A5 A 6 A 7 A 8 Ag CEt CE 2 

Operating Temperature -25°Cto+75°C 

Storage Temperature -65°C to +150°C 

All Output Voltages -0.5 to +5.5 Volts 

AlUnput Voltages -0.5 to +5.5 Volts 

Supply Voltage Vqq -0.5 to +7.0 Volts 

Output Currents 50 mA 


COMMENT: Stress above those listed under “Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25°C 
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T a = 0° C to +65° C, V C c = 4.75V to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V| H 

2.0 



V 


Input Low Voltage 

V IL 



0.8 

V 


Input High Current 

'IL 



40 

juA 

V| = 2.7V 

Input Low Current 

->IL 



0.5 

mA 

V| = 0.4 V 

Output Low Voltage 

O 

> 



0.45 

V 

Iq = 16 mA 

Output Leakage Current 

'OFFI 



40 

mA 

V 0 = 5.25V 

Output Leakage Current 

-'0FF2 

40 



mA 

Vq = 0.4V 

Input Clamp Voltage 

“ V IC 



1.3 

V 

l| =-12mA 

Power Supply Current 

'cc 


100 

150 

mA 

Alt Inputs Grounded 

Output High Voltage© 

X 

o 

> 

2.4 



V 

Iq = -2.4 mA 

Output Short Circuit Current© 

-'sc 

15 


60 

mA 

< 

O 

ii 

o 

< 


NOTE: (T) Applicable to pPB426D only. 
T a = 25° C. Vqc = 5.0V 


PARAMETER 

SYMBOL 

LIMITS 406-E/426-E 

LIMITS 406/426 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Address Access Time 

tAA 



100 


40 

70 

ns 


Chip Enable Access Time 

tACE 



70 



40 

ns 


Chip Enable Disable Time 

*DCE 



70 



40 

ns 



Notes: 0 Output Load: See Figure 1. 

( 2 ) Input Waveform: 0.0V for low level and 3.0V for high level, less than 10 ns for both 
rise and fall times. 

0 Measurement References: 1.5V for both inputs and outputs. 

(4) Cl Figure 1 includes jig and probe stray capacitances. 


V CC 


1 

H 

> 300fi 

i 

£ 15 pF 

% 

R 2 ' 

> 600 


-O Oi (DUT) 


Figure 1 


U 

n 


H c h - 


m 


rr 


M 


0-15° 


DC CHARACTERISTICS 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
/iPB406/426D 
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/XPB406/426 

PROG RAMMING It is imperative that this specification be rigorously observed in order to correctly pro- 
SPECIFICATION gram the juPB406 and juPB426. NEC will not accept responsibility for any device 

found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. Either or both of the two chip enable inputs must be at a logic one (high). 

Sensing is accomplished by forcing a 20 mA current into the selected location via the 
output. The sense measurement is to ensure that the voltage required to force this 
20 mA current is less than the reference voltage. If this condition is satisfied, then 
that bit location is in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 mA current into the selected bit via the 
output. This current pulse is applied for 7.5 jus and then the location is sensed before 
a second programming current pulse is applied. This process is continued until that 
location is altered to the "1" state. A bit is judged to be programmed when two 
successive sense readings 1 0 jus apart with no intervening programming pulse, pass the 
limit. When this condition has been met, four additional pulses are applied and the 
pulse train, then the sense current is terminated. 


CHARACTERISTIC 

LIMIT 

UNIT 

NOTES 

Ambient Temperature 

25 ± 5 

°c 


Programming Pulse 




Amplitude 

200 ± 5% 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate (both in Rise 
and in Fall) 

70 MAX. 

V/ms 


Pulse Width 

7.5 ± 5% 

MS 

15V point/ 

150ft load. 

Duty Cycle 

70% MIN. 



Sense Current 




Amplitude 

20 ± 0.5 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate 

70 MAX. 

V/ms 

15V point/ 

150ft load. 

Sense Current Interruption 
before and after address 
change 

10 MIN. 

MS 


Programming V^c 

5.0 + 5% - 0% 

V 


Maximum Sensed Voltage 
for programmed "1" 

7.0 ± 0.1 

V 


Delay from trailing edge of 
programming pulse before 
sensing output voltage 

0.7 MIN. 

MS 




Additional Pulse Train 



28V Clamp 

200 mA Program Pulse 

100 mA Point 

— - — 20 mA Sensing (Before P) 
H=^-7.0V Ref. 

N \ v 20 mA Sensing (After P) 
''GIMD 
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Figure 2 — Typical Output Voltage Waveform 
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micmcompater^iiG. 

FULLY DECODED 2048 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

The //PD464 is a 2048 bit (256 x 8) mask programmable Read Only Memory. It is 
pin-for-pin compatible with NEC's Electrically Eraseable Programmable ROM 
(EEPROM), the juPD454. TheyPD464 features high speed operation, making it 
suitable for large volume microcomputer memory applications that used the juPD464 
for initial prototyping. 

All inputs and outputs of the juPD464 are TTL compatible. Two chip select pins 
(CS-j, CS2) are provided for selection of an individual device in systems with OR-tied 
outputs. Two power supplies, +12 volts and +5 volts, are required. 

The/uPD464 is fabricated using NEC's N-channel MOS silicon gate process, providing 
excellent contamination protection. This process enables high performance, highly 
reliable MOS circuits to be produced. The/iPD464 is packaged in a 24-pin ceramic 
or plastic dual-in-line package. 


• Fully Decoded, 256 Words x 8 Bits Organization 

• Access Time 450 ns Max. 

• Static, No Clock Required 

• Input/Output TTL Compatible 

• Three-State Output, OR-Tie Capability 

• N-Channel MOS Fabrication 

• Two Power Supplies, +1 2V and +5V 

• 24 Pin Ceramic or Plastic DIP 




^ PD464 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


1A7A 


<S>! Ct MACTCB 4073 



ft PD464 

BLOCK DIAGRAM 


PIN IDENTIFICATION 


ABSOLUTE MAXIMUM 
RATINGS* 


DqDi Dj 



V DD V CC V SS„ 


i PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1 

cs.,® 

CHIP SELECT 1 

Chip selection, active low 

2-9 

A n -A 7 

ADDRESS BUS 

Memory address 

10 

cs 2 ® 

CHIP SELECT 2 

Chip selection, active low 

11 

NC 


No connection 

12-13 

V SS 

GROUND 

Ground Reference 

14 

V DD 

+1 2V Power Supply 

Power Supply 

15 

NC 


No connection 

16-23 

D 7 -D 0 

Data output 

Data Output 

24 

< 

n 

o 

+5V Power Supply 

Power Supply 


Note: (T) Chip is selected only when both CS-j and CS 2 are low. 


Operating T emperature 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages. . . . 
Supply Voltage Vqq . . 
Supply Voltage Vqq . . 


- 10°C to +70°C 
-40°C to +125°C 
-0.3 to +7 Volts 
-0.3 to +7 Volts 
-0.3 to +1 5 Volts 
-0.3 to +7 Volts 


to 

*— 

<D 

3 

Q. 



O 

111 

2 



COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 
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T a = - 10°C to +70°C; V DD = +12V ± 5%; V QC = +5V ± 5%; Vgg = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V .H 

+2.4 


V CC 

V 


Input Low Voltage 

V .L 

-0.3 


+ 0.7 

V 


Output High Voltage 

V~.. 

L V" _l 

+3.5 



\J 

1 — _ 1 H r-> A 

'OH M, ~ 

Output Low Voltage 

_j 

O 

> 



0.5 

V 

1q(_ = +1.7 mA 

Input Leakage Current High 

'lih 



+ 10 

MA 

V ( = +2.4V 

Input Leakage Current Low 

»LIL 



-10 

ma 

V ( = +0.7V 

Output Leakage Current High 

'loh 



+10 

ma 

V Q = +3.5V 

Output Leakage Current Low 

'lol 



-10 

HA 

V Q = +0.4V 

V DD Supply Current 

'dd 


35 

55 

mA 


V cc Supply Current 

'cc 


20 

30 

mA 



T a = - 10° C to +70°C; V DD = +12V ± 5%; V cc = +5V ± 5%; Vgg = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

C IN 


6 

15 

PF 

f = 1 MHz 

Output Capacitance 

C OUT 


8 

15 

pF 

f = 1 MHz 



T a = - 10“ C to +70°C; Vqq = +12V ± 5%; V cc = +5V ± 5%; Vgg = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Access Time 

t ACC 

■ 


450 

ns 

1 TTL + 100 pF 

CS to Output On Delay 

t CD (on) 



250 

ns 

CS to Output Off Delay 

t CD (off) 

0 


250 

ns 

Output Hold Time 

l OH 

20 



ns 



... 1 

1 

. 

x ! 
- -< 


> 

o 

> 

'xj 

C J 



k- 

t ACC— 

^H 

■* t ACC”*" 

/ 


CSi, cs 2 \ 

l CD (on) 

C 

t 



INVALID 


L, 

l CD (off) 
^FLOATING 



D 0 d 7 FLOATING 

t ' 1 ■: 

VALID 

;>o< 

C 2 

VALID 

C 7 






ft PD464 

DC CHARACTERISTICS 


CAPACITANCE 


AC CHARACTERISTICS 


TIMING WAVEFORM 
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^PD2308 


VfC microcomputers, me. 

FULLY DECODED 8192 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

The NEC ^tPD2308 is a high speed 8,192 bit mask programmable Read Only Memory DESCRIPTION 

organized as 1024 words by 8 bits. The juPD2308 is fabricated with N-channel MOS 

technology. 

Two Chip Selects are provided — CS-| which is negative true, and CS2/CS2 which may 
be programmed either negative or positive true at the mask level. 


• 1024 Words by 8 bits Organization FEATURES 

• Fast Access — 450 ns max 

• Two Chip Select Inputs for Easy Memory Expansion 

• TTL Compatible — All Inputs and Outputs 

• Three State Output — OR-Tie Capability 

• Fully Decoded 

• Standard Power Supplies — +12V, ±5V 

• 24 Pin Plastic or Ceramic Dual-in-Line Package 

• Pin Compatible with INTEL 8308 





jtPD2308 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


Ao 

Ai 

A2 

A3 


A4 

a 5 

a 6 

a 7 

a 8 

a 9 



CSi CS2/CS2 


Operating Temperature ...... 

Storage Temperature 

All Input Voltages 

All Output Voltages 

Supply Voltage Vqq 

Supply Voltage Vqc 

Supply Voltage Vbb 

Note: © Vbb = —5.25 Volts 


. . — 10°C to +70° C 
. — 65°C to +125°C 
.-1 to +7 Volts © 
.—1 to +7 Volts © 
-1 to +15 Volts © 
-1 to +7 Volts © 
... —2 to —8 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 



T a = -10‘C to +70° C. Vpo = +12V±5%, Vpc = +5V±5%, Vbb = -5V±5%, V ss = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Leakage Current 
(All Input Pins) 

'Ll 



±10 

mA 

V| = 0 to 5.25V 

Output Leakage 

Current 

'lo 



±10 

kA 

V 0 = 0 5.25V 

Chip Deselected 

Input Low Voltage 

VlL 

V SS 1 


0.8 

V 


Input High Voltage 

V IH 

2.4 


V CC + 1 0 

V 


Output Low Voltage 

v OL 



0.45 

V 

Iql = ^ mA 

Output High Voltage 

v OH1 

2.4 



V 

l 0 H = ~ 4 mA 

Output High Voltage 

V OH2 

3.7 



V 

Iqh = -1 mA 

Power Supply 

Current Vqq 

<CC 


14 

30 

mA 


Power Supply 

Current VpQ 

•dd 


15 

30 

mA 


Power Supply 

Current Vbb 

'bb 



-1 

mA 


Power Dissipation 

PD 



545 

mW 



Note: Typical values are for T a = 25°C and nominal supply voltage. 


T a = 25' C; V B b = 5V;1 = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C IN 



6 

PF 

Vdd- V(X ancl al1 other pms 

Output Capacitance 

COUT 



12 

PF 

tied to V$s 
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T a = -10° C to + 70°C, Vq D - +12V±5%, V cc = +5V±5%, V BB *-5V±5%. V SS = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Address to Output 

Delay Time 

*ACC 


250 

450 

ns 

tT = tR = t F = 20 ns 
V REF = 2.4V, 0.8V 
V| N = 0.65V, 3.3V 
LOAD = 1 TTL GATE 
C L = 100 pF 

Chip Select 1 to Output 
Delay Time 

tCOt 


125 

200 

ns 

Chip Select 2 to Output 
Delay Time 

l co 2 


140 

220 

ns 

Chip Deselect to Output 
Float Time 

l DF 


140 

220 

ns 


Note: Typical values are for T a - 25 C and nominal Supply voliaye. 







ITTITYWYIYI 

w u u y U u u u u ui il u. 

8 p ~o~ c H 

/;PD2308D (Ceramic) 


TT 


ITEM 

MILLIMETERS 

INCHES 

A 

32.5 MAX 

1.28 MAX 

B 

2.28 

0.09 

C 

2.54 

0.1 

0 

0.5 ± 0.1 

0.02 i 0.004 

E 

27.94 

1.1 j 

F 

1.20 MIN 

0.047 MIN 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

1 

4 2 MAX 

0.165 MAX 

j 

5.2 MAX 

0.205 MAX 

K 

15.24 

0.6 

L 

13.9 

0.55 

M 

0.30 i 0.1 

0.01 2 ± 0.004 



|iPD2308 

AC CHARACTERISTICS 


TIMING 

WAVEFORMS 


PACKAGE OUTLINE 
juPD2308C/D 
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nec iflrcrocoflptcrsjnc, ^ PD2316A 

FULLY DECODED 16,384 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION The NEC juPD2316A is a high speed 16,384 bit mask programmable Read Only Memory 
organized as 2048 words by 8 bits. The juPD2316A is fabricated with N-channel MOS 
technology. 

The inputs and outputs are fully TTL compatible. The device operates with a single +5V 
power supply. The three chip select inputs are programmable. Any combination of 
active high or low level chip select inputs can be defined and desired chip select code is 
fixed daring the masking process. 

FEATURES • Access Time 450 ns Max 

• 2048 Words x 8 Bits Organization 

• Single +5V Power Supply Voltage 

• Directly TTL Compatible — All Inputs and Outputs 

• Three Programmable Chip Select Inputs for Easy Memory Expansion 

• Three-State Output — OR-Tie Capability 

• On Chip Address Fully Decoded 

• All Inputs Protected Against Static Charge 

• Direct Replacement for Intel 2316A/8316A 

• Available in 24-pin plastic or ceramic package. 


PIN CONFIGURATION 



v cc 

Ol 

°2 

0 3 

0 4 

°5 

0 6 

0 7 

o 8 

CSt 

cs 2 

cs 3 


> 

0 

1 

> 

0 

Address Inputs 

0 

1 

0 

00 

Data Outputs 

CSi - CS 2 

Programmable Chip Select Inputs 


I 
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Operating Temperature — 10°Cto+70°C 

Storage Temperature — 65° C to +125°C 

Voltage on Any Pin —0.5 to +7.0 Volts CD 

Note: (D With Respect to Ground. 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation ot the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 


> 

DC 

O 

«c 

\ 

s 

reliability. 

*T a - 25° C 

T a = — 10°C to +70° C; Vqc = +5 ± 5% unless otherwise noted. 

2c 

u 

s 


PARAMETER 


LIMITS ! 

UNIT 

TEST CONDITIONS 

SYMBOL 

MIN 

TYP0 

MAX | 

Input Load Current 
(Aii input Pins) 

'Ll 


1 

10 

mA 

V||\j = 0 to 5.25V 

Output Leakage Current 

'loh 



10 

mA 

CS = 2.2 V (Deselected) 
VOUT = V C C 


Output Leakage Current 

'lol 



-10 

mA 

CS = 2.2V (Deselected) 

VquT = ov 

Power Supply Current 

'cc 



104 

mA 

All inputs 5.25V Data 
Out Open 

Input "Low" Voltage 

VlL 

-0.5 


0.8 

V 


input "High" Voitage 

V|H 

2.0 


v C c + 1 *ov 

V 


Output "Low" Voltage 

VOL 



0.45 

V 

lOL = 2.0 mA 

Output "High" Voltage 

VOH 

2.2 



V 

Iqh = 200pA 


Note: (T) Typical values for T a = 25° C and nominal supply voltage. 


fj.P D2316A 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 
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/XPD2316A 

CAPACITANCE 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


T a = 25° C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input 

Capacitance 

C|N 



10 

pf 

All Pins Except Pin Under Test 

Tied to AC Ground 

Output 

Capacitance 

COUT 



15 

pf 

All Pins Except Pin Under Test 

Tied to AC Ground 


T a = — 10°C to +70°C; Vcc = +5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Address to Output 
Delay Time 

tA 



450 

ns 

ty - t r = tf = 20 ns 

V refin = 15V 

V refou, = - 45 - 2 - 2V 
Output LOAD = 1 TTL 

GATE 1 

C[_ = 100 pf 

Chip Select to Output 
Enable Delay Time 

tco 



150 

ns 

Chip Deselect to Out- 
put Data Float Delay 
Time 

tDF 

0 


150 

ns 

Output Hold Time 

*OH 

20 



ns 



■ 
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MEMORY 


mmm 


MPD2316AC (Plastic) 


MILLIMETERS 


33 MAX 

2.53 

2.54 
0.5 ± 0.1 
27.94 
1.5 

2.54 MIN 
H 0.5 MIN 
5.22 MAX 
5.72 MAX 
K | 15.24 
13.2 

+ 0.10 


1.3 MAX 
0.1 
0.1 

0.02 ± 0.004 

1.1 

0.059 
0.1 MIN 
0.02 MIN 
0.205 MAX 
0.225 MAX 
0.6 
0.52 

„ +0.004 


mm 


jt<PD2316AD (Ceramic) 


ITEM I MILLIMETERS 


ftPD 231 6A 


PACKAGE OUTLINE 
ptPD2316AC/D 




0-15°— -I \— 


32.5 MAX 

1.28 MAX 

2.28 

0.09 

2.54 

0.1 

0.5 ± 0.1 

0.02 + 0.004 

27.94 

1.1 

1.20 MIN 

0.047 MIN 

3.2 MIN 

0.126 MIN 

1.0 MIN 

0.04 MIN 

4.2 MAX 

0.165 MAX 

5.2 MAX 

0.205 MAX 

15.24 

0.6 

13.9 

0.55 

0.30 + 0.1 

0.012 ± 0.004 


SP231 6 A-8-77-G Y-C AT 
©!C MASTER 1*378 
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FULLY DECODED 32,768 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION The NEC juPD2332 is a Fully Decoded 32,768 Bit Mask Programmable Read-Only 

Memory organized as 4,096 Words by 8 Bits. The juPD2332 has two chip select inputs 
and the combination of "High"/"Low" levels of these inputs is mask-programmable. 

The juPD2332 is fabricated with sophisticated N-channel MOS technology and 
features high speed and TTL compatibility for simple interface with bipolar circuits. 

FEATURES • 4096 Words x 8 Bits Organization 

• Directly TTL Compatible — All Inputs and Outputs 

• Fully Static (No Clock or Refresh Required) 

• Single +5V Power Supply 

• High Speed — Access Time 450 ns Max. 

• Three-State Output — OR-Tie Capability 

• Two Programmable Chip Select Inputs for Easy Memory Expansion 

• N-Channel MOS Technology 

• Pin Compatible with Tl TMS4732 

• 24 Pin Plastic or Ceramic Dual-in-Line Package 


/Z.PD2332 


PIN CONFIGURATION 



PIN NAMES 


0 

1 

_> 

Address Inputs 

00 

0 

1 

o~ 

Data Outputs 

cs, - cs 9 

} £J 

Programmable Chip Select Inputs 


When ordering the /iPD2332, specify a chip 
select combination of CS-j and CS2 from the 
following. 


cs 2 

cs 1 

0 

0 

0 

1 

1 

0 

1 

1 
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V 


cc 


GND 


cs, 


CS 2 


Operating Temperature -10°Cto+70°C 

Storage Temperature -65°C to +125°C 

Supply Voltage On Any Pin -0.5 to +7.0 Volts® 


Note: © With Respect to Ground 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*T a = 25° C 

T g = - 10°C to +70°C; V^q = +5V ± 5% unless otherwise specified 




LIMITS 



PARAMETER 

SYMBOL 

MIN. 

TYP.® 

MAX. 

UNIT 

TEST CONDITIONS 

Input Load Current 
(All Input Pins) 

H 

■ 

■ 

10 

uA 




Output Leakage Current 

'loh 



+ 10 


CS = 2.2V (Deselected) V QUT = V cc 

Output Leakage Current 

'lol 




-10 

A 

CS - 2.2V (Deselected) V QuT = OV 

Power Supply Current 

'cc 



no 


All inputs 5.25V Data Out Open 

Input "Low" Voltage 

V IL 

-0.5 





Input "High" Voltage 

V IH 






Output "Low" Voltage 

_j 

o 

> 



0.45 

V 

IqL = 2.0 mA 

Output "High" Voltage 





V 

Iqh = - 100 pA 


Note: @ Typical Values for T a = 25° C and nominal supply voltages. 


T a = 25°C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 


■ 

■ 

10 

pF 

All Pins Except Pin Under 
Test Tied to AC Ground 

Output Capacitance 

C OUT 



15 

pF 

All Pins Except Pin Under 
Test Tied to AC Ground 


T a = - 10“C to +70°C, V cc = +5V ± 5% unless otherwise specified. 




LIMITS 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

Address to Output Delay Time 

l A 



450 

ns 

tj = t f = t f = 20 ns 

Chip Select to Output Enable Delay Time 

l CO 



150 

ns 

C L = 100 pF 

Chip Deselect to Output Data Float Delay Time 

*DF 

0 


150 

ns 

Load = ITTL gate 

Output Hold Time 

l OH 

20 



ns 

V |N = 0.8to2V 

V ref ln P ut = 1-5 V 

V . Durnut = 0 45/2 2V 
re. 
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BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


AC CHARACTERISTICS 


®iC Master i978 
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UPD414A 

UPD414A-1 

UPD414A-2 

/XPD414A-3 


4K BIT DYNAMIC RAM 

DESCRIPTION 

The NEC juPD414A is a 4096 words by 1 bit dynamic Random Access Memory fabricated with N-channel MOS technology. 
It features high performance, low power, and 16 pin packaging for high system bit density. The 12 bit address is multiplexed 
into the chip in two 6 bit halves. Flexible I/O control allows common or separate I/O data busses. 


FEATURES 

• Four speeds: 300 ns (juPD414A) 

250 ns (/iPD414A-1) 
200 ns (jLfPD414A-2) 
150 ns (/iPD414A-3) 

• ±10% Supply Tolerance 

• Gated CAS Operation 

• Latched Output 

• Three State Output 

• Fully TTL Compatible 

• Replacement for 4027 Type Devices 


PIN CONFIGURATION 

V BB Q ” ^ 16 (^Vss 

DinC 2 15 

R/wC 3 14 


RASC 4 ^ PD 13 
_ 414A 

AoC 5 12 

Ai C 6 11 

a 2C 7 10 

VddC 8 9 


□ CAS 

□ d OUT 

□ cs 

ID a 3 

□ A4 

ID a 5 

□ vcc 



ivECiicrscsiflBters.iBC. BiaittH 

/tPD6508 

UPD6508-1 

1 K (1024x1) STATIC CMOS RAM 

DESCRIPTION 

The NEC juPD6508/6508-1 are high speed, low power, silicon gate CMOS RAMs organized as 1024 words by 1 bit. It 
features extremely iow power requirements and data retention to +3 volts Vcc- 


FEATURES 

• Extremely Low Power Operation 

• High Speed — 250 ns Max (//PD6508-1 ) 

• TTL Compatible, All Inputs and Outputs 

• Static Operation 

• On Chip Register Address 

• Replacement for 5608 Type Devices 


PIN CONFIGURATION 

cs 
A o 

A i 
a 2 
a 3 
a 4 

D 0 

GND 
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ft PD2114 


4K (1024x4) STATIC RAM 


DESCRIPTION 

The NEC n PD21 14 is a 4096 bit, fully static Random Access Memory, organized as 1024 words by 4 bits. It is fabricated with 
N-channel silicon gate technology and is housed in an 18 pin package for high system bit densities. 

PIN CONFIGURATION 


FEATURES 

• High Density 18 Pin Package 

• Completely Static 

• Directly TTL Compatible — All Inputs and 
Outputs 

• Single +5V Supply 

• Low Operating Power — 0.06 mW/Bit Typ 

• Access Time — 250 ns Typical 


vfcmiMptersjK. 

4096 



CO 

1 _ 

0 

3 

Cl 

£ 

O 

o 

v- 

o 


O 

LU 


BIT STATIC BIPOLAR RAM 


HBIMMf 

ft PB2400 
/XPB2401 


DESCRIPTION 

The NEC juPB2400 and juPB2401 are static, Random Access Memories organized as 4096 words by 1 bit. The devices feature 
operation from a single +5 volt supply, and are fully TTL compatible. Fast data out disable time allows a common I/O data 
bus structure. 


FEATURES 

• 4096 Words x 1 Bit Organization 

• Fast Read and Write Cycle — 75 ns Typ 

• Low Power Operation — 500 mW Typ 

• Single +5 Volt Supply 

• 18 Pin Cerdip Package 

• Latched Data Outputs 

• Three State (/iPB2401 ) or Open Collector 
(juPB2400) Output 

• Replacement for 74S400/401 


PIN CONFIGURATION 



v cc 

An 

AlO 

a 9 

a 8 
A 7 

a 6 

Dl 

CE 
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HHHHH 

/X.PD4104 


4096 x T STATIC NMOS RAM 


DESCRIPTION 

The NEC juPD4104 is a high speed 4096 bit Static RAM organized as 4096 words by 1 bit. The use of static storage circuitry 
eliminates the need for refresh while the dynamic control circuitry provides substantially lower power dissipation than fully 
static types. 


FEATURES 

• Fast Access Time — 200 ns 

• High System Density — 18 Pin Package 

• Fully TTL Compatible — All Inputs and 
Outputs 

• Single +5V Supply 


PIN CONFIGURATION 


A ofji 


18 3 v cc 

17 □ A 11 
16 1 A 10 


A5 C 4 mPD ’O a 9 

a 2£ 5 4104 14 □ A S 
A 3f 6 13 1 a 7 


WE [J 8 


12 I]A 6 
ii 3D|n 
io "Ice 


> 

a 

o 

2 

u 

S 


1490 


©IC MASTER 1978 



UPB408 
ft PB428 


8192 BIT BIPOLAR TTL PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The NEC jnPB408 and juPB428 are high speed, electrically programmable, 8192 bit, TTL, Read Only Memories. Three chip 
enable inputs and three state (/^PB428) or open collector (juPB408) outputs allow OR-tying outputs for ease of memory 
expansion. The devices are fabricated with logic level zero (low); logic level one (high) can be electrically programmed into 
the desired bit locations. 

PIN CONFIGURATION 


FEATURES 

• 1024 Words x 8 Bits Organization 

• Fast Access Time - 85 ns Max 

• Three State (juPB428) or Open Collector 
(/iPB408) Outputs 

• Replacement for 6380/6381 Type Devices 





^PB427 

8192 BIT BIPOLAR TTL PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The NEC juPB427 is a high speed, electrically programmable, 8192 bit, TTL, Read Only Memory. Three-state outputs and a 
chip enable input allow easy expansion of memory capacity. The juPB427 is fabricated with logic level zero (low); logic level 
one (high) can be electrically programmed into the desired bit locations. 

PIN CONFIGURATION 



FEATURES 

• 1 024 Words x 8 Bits Organization 

• Fast Read Access Time - 120 ns Max 

• Power Switching - 750 mW Max Selected 

- 350 mW Max Unselected 

• Three State Outputs 

• Replacement for 2708 Type Devices as a ROM 


a?C i 
a 6C 2 

a 5C 3 
a 4 C 4 
a 3C 5 
A 2 C 6 
A lC 7 
AoC 8 
OlC 9 
0 2 C io 
O 3 C 11 
GNDC 12 


juPB 

427 


□ Vcc 

□ a 8 

□ a 9 

Dnc 

□ CE 
IJNC 

□ prg/gnd 

□ Os 

□ O 7 

□ 0 6 

□05 

304 
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^tPD2716 


16K ULTRAVIOLET ERASABLE PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION 

The NEC jttPD2716 is a 16,384 bit ultraviolet erasable and electrically programmable Read Only Memory organized as 2048 
words by 8 bits. Its 450 ns access time and single +5 volt supply make it ideal for microprocessor applications. 


FEATURES 

• Single +5 Volt Supply (Read Mode) 

• Simple Programming 

• Inputs and Outputs TTL Compatible in Read and 
Program Mode 

• Low Power - 525 mW Max Active 

- 132 mW Max Standby 


PIN CONFIGURATION 



VECKnmpter&K 


HI1KH 

/tPD2316E 


16K (2048x8) MASK PROGRAMMABLE READ ONLY MEMORY 



DESCRIPTION 

The NEC jliPD 231 6E is a high speed 1 6,384 bit mask programmable Read Only Memory organized as 2148 words by 8 bits. 
All inputs and outputs are fully TTL compatible. These devices operate with a single +5V supply. The three chip select inputs 
are programmable; any combination of active high or low level chip select inputs can be defined and fixed during the masking 
process. 

PIN CONFIGURATION 


FEATURES 

• Access Time - 450 ns Max 

• 2048 Words x 8 Bits Organization 

• Single +5V Supply 

• Directly TTL Compatible 

• Three Programmable Chip Selects 

• Three State Outputs — OR-Tie Capabilities 

• Direct Replacement for 231 6E Type Devices 
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Raytheon 29600 Series PROM’s 


POWER SWITCHED PROMS (SPROMS) 


FEATURES 


In June of 1977, Raytheon announced the first performance 
compatible PROMS with on-chip power switching. By 
simply de-selecting the SPROM, the 'typical power require- 

iiicma aic icuuCcu iium /u _ ou/o ucpcuumy oil vviiciilci uic 

device is an open-collector or tri-state version. In large 
PROM arrays, the direct substitution of the SPROM for the 
standard PROM can reduce the overall power consumption 
by more than 50%. 


• Highly reliable nichrome fuses 

• Three-state and open collector versions 

• Standard PROM and SPROM (power switched) versions 

A C 4n ^1 o t*/4 rMn Al itp 

w utai iuui u piii uu u 

• Readily available programming equipment 

• Available in both military and commercial temperature 
ranges 

• Low current PNP inputs 


AVAILABLE TYPES/ORDERING INFORMATION 


Part Number 


> 

oe 

o 

z 

III 

z 


Standard 


Power Switched 


Total Commercial Military 1 Commercial Military 1 Package 

Bits Configuration Output (0 to +70°C) (-55 to +125°C) (0 to +70°C) (-55 to +125°C) (#ofpins) 


256x4 


512x4 


256x8 


512x8 


1024x8 


29660 DC 
29661 DC 

2961 0DC 
29611 DC 
29600DC 
29601 DC 

29620DC 
29624DC 
29621 DC 
29625DC 

29630DC 
29634DC 
29631 DC 
29636DC 


29660 DM 

29661 DM 

29610DM 
29611 DM 
29600DM 
29601 DM 

29620DM 
29624DM 
29621 DM 
29625 DM 

29630DM 
29634 DM 
29631 DM 
29636DM 


29662DC 

29663DC 

2961 2 DC 
2961 3DC 


Notes: 1. Also available in flat pack. Substitute FM for DM. 

2. For 883B processing, add the letter "B" to the suffix, e.g.. 


29660DMB. 


PIN ASSIGNMENTS 


1024 Bits 
256x4 


2048 Bits 
512 x 4 


2048 Bits 
256x8 


4096 Bits 
512 x8 


4096 Bits 
512 x8 


29662 DM 
29663DM 

2961 2DM 
2961 3DM 


29622 DC 

29622DM 

29626DC 

29626DM 

29623DC 

29623DM 

9Q«97nr 

29627 DM 

29632DC 

29632DM 

29635DC 

29635DM 

29633DC 

29633DM 

29637DC 

29637DM 


8192 Bits 
1024 x 8 



8192 Bits 
1024 x8 


1 16 

>cc 

Afid 

1 16 


JA7 

ASC 



□ *2 

A4L 


79660 

111 

A3^[ 

29610 

29661 


29611 

29662 

□ o, 

*0^ 

29612 

29663 

29613 


>2 

AC 



□ °3 



8 9 

f>4 

gndQ 

8 9 


16 M V CC AoL ’ 

□ *7 Al[“ 


1 20 

□ vcc 

A 0 d 

1 20 


>7 

Aid 



IK 

A2C 



IK 

A3 [I 


29600 

IK 

A4L 

29620 

29621 

29601 

b* 

01 L 

29622 

29623 


b°« 

u z L_ 



□ °7 

03 [I 




04 d 


10 11 

□ os 

gndT 

10 11 


20 _JVcc A, [ 

!]*« Ae[ 

□ a 7 a 5 [ 

□ Ae A4 [ 

□ A 5 A 3 [ 

JEi A? f 


1 24 

I] Vcc 

A7C 

1 24 

□ vcc 

A7d 

1 24 


11 As 

AsH 


□ as 

A® d 



□ NC 

ASL 


□ *9 

A5d 



IK 



IK 

aaH 



□ e 2 

A3C 


□ E2 

A3 d 


29624 

29625 

□ e 3 

A2C 

29630 

29631 

□ e 3 

A2d 

29634 

29635 

29627 


AlL 

29632 

29633 

□ E4 

^d 

29636 

29637 


□ 08 

AoC 


□ os 

A0 d 



□ °7 

Old 


□ 07 

Old 



□ oe 

02 L 


□ os 

02 d 



□ °5 

03 L 


□ °s 

03 d 


12 13 

□ 04 

GND d 

12 13 

p0 4 

GNod 

12 13 
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Raytheon 29600 Series PROM’s 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage temperature . . -65 to +1 50° C 

Temperature (ambient) under bias . • -55 to +1 25° C 

Supply voltage to ground potential continuous -0.5 to +7V 

DC voltage applied to outputs (except during programming) .' -0.5V to +Vcc max. 

DC input voltage (address inputs) . -0.5 to +5.5V 

DC voltage applied to outputs during programming 26V 

Output current into outputs during programming 125 mA 

DC input voltage (chip select input) -0.5to+33V 

DC input current -30 to +5 mA 




'sc 

(tri-state version) 



Input HIGH level 


Input LOW level 


Input LOW current 


Input HIGH current 


Output short circuit 
current 


Input clamp voltage 


Output leakage current 


Vcc = MIN., i oh = 
V|N = V|HorV|L 

-2.0 mA 

Vcc - min. 

1 o L = 8 mA 

V|n = V|HorV|L 

1 0 L = 16mA 

Guaranteed input logical HIGH 

voltage for all inputs 

Guaranteed input logical LOW 
voltage for'all inputs 

Vcc = MAX., V|N- 0.4V 

Vcc = max. 

V|N = 2.7V 

Vcc = MAX. 

V|N - 5.5V 

Pin 13 only 

V|n = 4.5V 

Vcc= MAX., VoU' 

r = 0.0V 

Vcc = MIN., I||\| = 

8 mA 

Vcc = max. 

Vo = 4.5V 

Vcs = 2.4V 

Vo = 2.4V 

V 0 = 0.4V 



Notes: 1. Typical limits are at Vcc = 5.0V and T/\ = 25° C. 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 


RAYTHEON 
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Raytheon Semiconductor 


Raytheon 29600 Series PROM’s 


SWITCHING AND POWER CHARACTERISTICS 



AC Characteristics 

Power Supply Current 

Commercial 

Military 

Selected 

Unselected 

A a! rlvnrc 
nuui cw 

Access 

Citokl a 

kllUUIV 

Access 

Criokjo 

Recovery 

Arlfjyocc 

Access 

Pnahjo 

Access 

Enable 

Recovery 

Part 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Type 

(ns) 

(ns) 

(ns) 

(ns) 

(ns) 

(ns) 

(ns) 

(ns) 

(ns) 

.(ns) 

(ns) 

(ns) 

(mA) 

(mA) 

(mA) 

(mA) 

29600 

50 

70 

20 

40 

20 

40 

50 

90 

20 

50 

20 

50 

90 

130 

N/A 

N/A 

29601 

50 

70 

20 

40 

20 

40 

50 

90 

20 

50 

20 

50 

90 

130 

N/A 

N/A 

29610 

30 

55 

20 

30 

20 

30 

30 

70 

20 

40 

20 

40 

90 

130 

N/A 

N/A 

29611 

30 

55 

20 

30 

20 

30 

30 

70 

20 

40 

20 

40 

90 

130 

N/A 

N/A 

29612 

35 

60 

40 

60 

15 

30 

35 

75 

40 

75 

15 

40 

90 

130 

20 

30 

29613 

35 

60 

40 

60 

15 

30 

35 

75 

40 

75 

15 

40 

90 

130 

30 

45 

29620 

40 

65 

20 

40 

20 

40 

40 

80 

20 

50 

20 

50 

100 

140 

N/A 

N/A 

29621 

40 

65 

20 

40 

20 

40 

40 

80 

20 

50 

20 

50 

100 

140 

N/A 

N/A 

29622 

45 

70 

45 

70 

20 

40 

45 

85 

45 

85 

20 

55 

100 

140 

30 

40 

29623 

45 

70 

45 

70 

20 

40 

45 

85 

45 

85 

20 

55 

100 

140 

40 

50 

29624 

40 

65 

20 

40 

20 

40 

40 

80 

20 

50 

20 

50 

100 

140 

N/A 

N/A 

29625 

40 

65 

20 

40 

20 

40 

40 

80 

20 

50 

20 

50 

100 

140 

N/A 

N/A 

29626 

45 

70 

45 

70 

20 

40 

45 

85 

45 

85 

20 

55 

100 

140 

30 

40 

29627 

45 

70 

45 

70 

20 

40 

45 

85 

45 

85 

20 

55 

100 

140 

40 

50 

29630 * 

45 

70 

20 

40 

20 

40 

40 

85 

20 

50 

20 

50 

110 

150 

N/A 

N/A 

29631 * 

45 

70 

20 

40 

20 

40 

40 

85 

20 

50 

20 

50 

110 

150 

N/A 

N/A 

29632 * 

50 

80 

50 

80 

20 

40 

50 

90 

50 

90 

20 

50 

110 

150 

35 

45 

29633 * 

50 

80 

50 

80 

20 

40 

50 

90 

50 

90 

20 

50 

110 

150 

45 

55 

29634 * 

45 

70 

20 

40 

20 

40 

40 

85 

20 

50 

20 

50 

110 

150 

N/A 

N/A 

29635 * 

45 

70 

20 

40 

20 

40 

40 

85 

20 

50 

20 

50 

110 

150 

N/A 

N/A 

29636 * 

50 

80 

50 

80 

20 

40 

50 

90 

50 

90 

20 

50 

110 

150 

35 

45 

29637 * 

50 

80 

50 

80 

20 

40 

50 

90 

50 

90 

20 

50 

110 

150 

45 

55 

29660 

45 

70 

20 

35 

20 

35 

45 

80 

20 

40 

20 

40 

90 

130 

N/A 

N/A 

29661 

45 

70 

20 

35 

20 

35 

45 

80 

20 

40 

20 

40 

90 

130 

N/A 

N/A 

29662 

35 

60 

40 

60 

15 

30 

35 

75 

40 

75 

15 

40 

90 

130 

20 

30 


35 

60 

40 

60 

15 

30 

35 

75 

40 

75 

15 

an 

90 

130 

30 

45 


E 
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Raytheon 29600 Series PROM’s 


AC TEST CIRCUIT 



SWITCHING WAVEFORMS 



NOTE: LEVEL ON OUTPUT WHILE CS IS HIGH IS DETERMINED EXTERNALLY. 


KEY TO TIMING DIAGRAM 

WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 

STEADY STEADY 


m 


MAY CHANGE WILL BE 
FROM H TO L CHANGING 

FROM H TO L . 



MAY CHANGE WILL BE 
FROM L TO H CHANGING 

FROM L TO H 


m 


DON’T CARE, CHANGING, 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


5HK 


DOES NOT 
APPLY 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 
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Raytheon 29600 Series PROM’s 


PROGRAMMING INSTRUCTIONS 


DEVICE DESCRIPTION 


VERIFICATION 


Raytheon PROMS are manufactured with all outputs high 
in all storage locations. To make an output low at a 
particular word, a nichrome fusible link must be changed 
from a low resistance to a high resistance. This procedure 
is called programming. Programming equipment can be 
obtained from Data I/O, Inc., and other manufacturers of 
P/ROM programming equipment. 


PROGRAMMING DESCRIPTION 

To select a particular fusible link for programming, the word 
address is presented with TTL levels on the address pins, a 
Vcc of 5.50V is applied or left applied, and the program 
pin (CS) and the output to be programmed are taken to an 
elevated voltage to supply the required current to program 
the fuse. The outputs must be programmed one output at a 
time, since internal decoding circuitry is capable of sinking 
only one unit of programming at a time. 

TIMING 



The programming procedure involves the use of the program 
pin (CS) and the output pin. In order to guarantee that the 
output transistor is off before increasing the voltage on the 
output pin, the program pin's voltage pulse must come before 
the output pin's programming pulse and leave after the 
output pin's programming pulse. 100 ns delay is adequate. 
The programming pulse applied to the output pin and 
program pin must have a 50 to 70 microseconds rise time. 
See Figure 1 . 


PROGRAMMING SPEED 


Typically fuses will blow on the rise time of the pulse. 

In automated programmers which must copy devices in a 
short time because of production requirements, the following 
pulse and voltage sequences have been found to maximize 
reliability, programming yield, and thruput. The device 
should be verified after each programming attempt and is 
advanced to the next bit if the device has programmed. 
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After programming either device, it can be checked for a low 
output by taking CS iow. Since we must guarantee operation 
at minimum and maximum VcCr current and temperature, 
the device must be required to sink 12 mA at 4.20V Vcc 
and 0.2 mA at 6.0V Vcc at room temperature. 

BOARD PROGRAMMING 

Units may be programmed at the board level by bringing 
the program pin of each package to the card connector. 
To program a particular package "A"', the program pin of 
package A and one output of package A, which may or may 
not be "OR" tied to other packages, are taken to the required 
programming voltage. An alternate procedure is to tie the 
CS and outputs together as required by the system function 
and only apply Vqc to ^e device to be programmed. The 
number of units soldered on a board should be consistent 
with expected programming yields to avoid rework. 

UNPROGRAMMABLE UNITS 

Visual inspection at 200X prior to encapsulation, test fuses 
and decoding circuitry tests are used to guarantee a high 
programming yield of the devices in the field. However, 
because of random defects, it is impossible to guarantee 
that a link will open without actually programming it. 
UNITS RETURNED TO RAYTHEON AS UNPROGRAM- 
MABLE MUST BE ACCOMPANIED BY A COMPLETE 
DEVICE TRUTH TABLE WITH THE LOCATION WHICH 
CANNOT BE PROGRAMMED, OR WHICH FALSELY 
PROGRAMMED, CLEARLY INDICATED. 


PULSE 

PROGRAM PIN 

OUTPUT 

NUMBER 

VOLTAGE 

VOLTAGE 

1 to 3 

27V 

20V 

4 to 6 

30V 

23V 

7 to 9 

33V 

26V 
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Raytheon 29600 Series PROM’s 



Figure 1. Program Timing 


TRUTH TABLES 

Raytheon can program devices at our facility from Raytheon 
truth table forms (available on request). For customers 
desiring to make their own forms, an example is shown 
below for a 256 x 4 device. 

OUTPUTS 

WORD 
NUMBER 

0 
1 


PIN ► 9 10 11 12 

°4 03 02 Ol 

H H H L 

L H L H 


PAPER TAPE FORMAT 

Truth tables can also be sent to Raytheon in an ASCII tape 
format. Information can be sent to us by air mail or TWX 
910-379-6481. The tape reading equipment at Raytheon 
only recognizes ASCII characters S, B, P, N, F, and E ahd 
interprets them as: 

S Start 

B Begin a word 

P High data 

N Low data 

F Finish a word 

E End of tape 

All other characters such as carriage returns, line feeds, etc. 
are ignored so that comments and spaces may be sent in the 
data field to improve readability. Comments, however, 
should not use the characters S, B, P, N, F, and E. Word 
addresses must begin with zero and count sequentially to 
word the maximum number of words. 

In order to assist the machine operator in determining where 
the heading information stops and the data field begins, 
25 bell characters or rubout characters should precede the 
start of the truth table. Any type of 8 level paper tape 
(mylar, fanfold, etc.) is acceptable. Channel 1 is the most 
significant bit and channel 8 (parity) is ignored. Sprocket 
holes are located between channels 3 and 4. Note that the 
output between characters B and F starts with the most 
significant bit and ends with the least significant bit. 


Atypical list of characters and their machine interpretations 
are shown on the next page. 


2 

ill 

2 


255 


L H H H 


Note: A high voltage on the data out lines is signified by 

an "H". A low voltage on the data out lines is 
signified by an "L". The word number assumes 
positive logic on the address pins, so for example, 
word 255= HHHHHHHH. 
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Raytheon 29600 Series PROM’s 



HIGH = PASS 
LOW = FAIL 


Notes: 

1. For proper threshold adjustment, insert a 
2N404 germanium transistor with collector 
and emitter shorted so that it looks like a 
diode in series with pin 7 of the 7402 to 
ground. 

2. The 1N4001 diode protects the input of the 
7402 from the high programming voltages. 


VOUT STROBE 

Suggested Implementation of the Verification Circuitry 


X 4 Example 

i BEGIN DATA FIELD 


DATA FIELD (H = HIGH VOLTAGE, L = LOW) 


B P P N P F 
O4 O3 O2 0l 
WORDO 
X 8 Example 


FINISHED DATA FIELD 


B P P P P F 


BPNNPF BPNNNF 


WORD 1 


WORD 2 


WORD 511 


BEGIN DATA FIELD 

I DATA FIELD (H = HIGH VOLTAGE, L = LOW VOLTAGE) 

1 FINISHED DATA FIELD 


BPPPNPPNPF 
Os O7O6O5O4O3O2O1 


BPPPPPPPPF 


BPNPPPNNPF BPPNPPNNNF 


WORDO 


WORD 1 


WORD 2 


WORD 255 


The required heading information at the beginning of the tape is as follows: 


> 

tc 

o 

z 

W 

s 


Customer name and phone 

Customer TWX number 

Purchase order number 

Raytheon part number 

Customer symbolized part number. 


.Truth table number 

. Number of truth tables 

.Total number of parts 

.Number of parts of each truth table. 
.25 bell or rubout characters 


An example is shown below: 


BLARNEY ELECTRONICS 408-735-8140 
TWX 911-338-9225 


BNNNPPPNPF BNNNNPPPPF BNPPPNPNPF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF 
BNNNNNNNNF BNNNPPPNPF BPPPPPPPPF BNPPNPNNNF BNPPPNNNPF BNNNNNNNNF BPPPPPPPPF BNNNNNNPPF 


8 LEVEL TWX 


Interpretation: (Spaces) bnnnpppnpf bnnnnppppf bnpppnpnpf 


.RAYTHEON" 


1500 


©1C MASTER 1978 







Raytheon 29600 Series PROM’s 


PROGRAMMING PARAMETERS — Do not test these limits or you may program the device. 


SYMBOL 

PARAMETER 

TEST CONDITIONS 
(See Figure 4) 

LIMITS 

UNITS 

MIN. 

TYPICAL 

OR 

OPTIMUM 

MAX. 

! PP 

Current program pin during programming. 
Before and after fuse has blown 

Vqc = 5.50V 

V out =5.0 to 25V 

V pp = 4.50 V 


0 


mA 

V pp = 27V 


77 


mA 

•out 

Current into output during programming 
before the fuse has programmed 

V pp = 27V, V C C = 5.50V 
V out = 9.0V 




mA 

V ou t=20V 


16 


mA 

lout 

Current into output during programming 
after the fuse has programmed. 

Vpp = 27V, V out = 20V 
Vcc = 5.50V 




mA 

Tr 

Rise time of program pulse applied to 
the data out or program pin. 


M 

0.4 

0.46 

V/jus 

vccp 

Vcc required during programming. 


5.40 

5.50 

5.60 

V 

lOLV] 

Output current required during 
verification. 

Both chip enables low 

T A = 25°C, V C C = 4.2V 

11 

12 

13 

mA 

I0LV2 

Output current required during 
verification. 

Both chip enables low 

TA = 25 0 C, Vcc = 6.0V 

H 

0.2 

m 

mA 

MDC 

Maximum duty cycle during automatic 
programming of program pin and 
output pin. 

TP 

T C 



25 

% 

V PP 

Required programming voltage on 
program pin. 


27 

27 

33 

V 

Vout 

Required programming voltage on the 
output pin 


20 

20 

26 

V 

lL 

Required current limit of the power 
supply feeding the program pin and 
and the output during programming. 

Vpp = 33V 

Vout = 26 V 

Vcc = 5.50V 

150 



mA 

Tpp 

Required coincidence among the 
program pin, output, address and Vqq 
for programming. 


80 

95 

110 

jus 

TO! 

Required time delay between disabling 
the memory output and application of 
the output programming pulse. 

Measure e* 10% levels 

70 

80 

90 

JUS 

TD 2 

Required time delay between removal of 
programming pulse and enabling the 
memory output. 

Measure at 10% levels 

100 



nS 
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Raytheon Semiconductor 


Raytheon 29600 Series PROM’s 


1024 X 16 BIT PROM ARRAY APPLICATION: 

(Using 256 x 4 PROMS): 



> 

CC 

o 

s 

U! 

s 


TYPICAL POWER DISSIPATION *9 A sl -p — I 

Without Power Switching: 

1 6 devices X 450 mW/device = 7.2 watts 

With Power Switching (29662) : 

4 devices X 450 mW/device = 1.8 watts 

1 2 devi css X 1 00 mW/device = i 9 watts 

Total Power = 3.0 watts 

256 X 48 BIT CLOCKED PROM APPLICATION: 
(Using 256 x 4 PROMS) : , 


Ao- A 7 



°1 ~°4 °5" °8 


°9“°12 °13“°16 °45"°48 


Aq- A7 


outputs m m m. m > — m 

TYPICAL POWER DISSIPATION 

Without Power Switching: 

12 devices X 450 mW/device = 5.4 watts 
With Power Switching (29662 and 50% duty cycle clock): 

(0.5 X 12 devices X 450 mW/device) + (0.5 X 12 devices X 100 mW/device) = 3.3 watts 
With Power Switching (29662 and 20% duty cycle clock): 

(0.2 X 12 devices X 450 mW/device) + (0.8 X 12 devices X 100 mW/device) = 2.04 watts 


.RAYTHEON 


1502 
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This section briefly describes microprocessors from 26 manufacturers. It gives you 
a list of system components (pages 1504-1513) followed by detailed information from 
the manufacturers on key products (pages 1537-1927). 

The extent of information, support, and applications assistance available from 
manufacturers is an important factor in selecting microprocessors. Therefore, the 
detailed facts presented in the system descriptions include hardware and software 
items. The descriptions indicate whether complete operating cards are offered and 
indicate if “prototyping systems” or developmental operating systems are available. 
The listings also cover the availability of “in-system emulators.” These units are 
usually black boxes that look to the system like a real time 1C device. But by using 
them the designer can modify the program and can effectively gain access to what 
would be interior portions of the integrated circuit to test, analyze, and debug the 
microprocessor while it is connected to the system. 


INDEX TO MICROPROCESSOR SYSTEMS SECTION 


Manufacturers 

Pages Start On: 

Manufacturers 

Pages Start On: 

AMD 

1514 

Motorola 

1523 

AMI 

1514,1537 

National Semiconductor 

1524, 1656 

Data General 

1515 

NEC 

1526, 1727 

Essex 

1515 

Panasonic 

1528 

Fairchild 

1516,1594 

Raytheon 

1529 

General Instrument 

1517 

RCA 

1529 

Harris 

1518, 1631 

Rockwell 

1529 

Hughes 

1518 

Signetics 

1530, 1851 

Intel 

1519, 1640 

Texas Instruments 

1532 

Mitsubishi 

1521 

Toshiba 

1534 

Monolithic Memories 

1521,1652 

Tektronics 

1916 

MOS Technology 

1522 

Western Digital 

1534 

Mostek 

1522 

Zilog 

1535 
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Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components 


jThis section presents the major microprocessor 
system devices organized into system groups, ie F8, 
6800, 8080, etc. It includes those RAM’s, ROM’s and 
PROM’s which are unique to a system. It omits most 
general purpose memories as they are listed in the 
Memory section. Similarly, buffers, line drivers, 
j transceivers, UART’s, etc. are covered briefly here as 
they are presented in depth in the Digital and Interface 
sections. 


ju.COM-4 


Microcomputer 



pCOM-42 

NEC Micro 

(1727) 

fiPD548 

NEC Micro 

(1727) 

pCOM-43 

NEC Micro 

(1727) 

pPD546 

NEC Micro 

(1727) 

fiCOM-44 

NEC Micro 

(1727) 

jiPD547 

NEC Micro 

(1727) 

fiCOM-45 

NEC Micro 

(1727) 

pPD550 

NEC Micro 

(1727) 

Evaluation Devices 



pPD555 

NEC Micro 

(1727) 

pPD556 

NEC Micro 

(1727) 

F8 

Central Processing Unit 



3850 

Fairchid 

(1606) 

3850M 

t Fairchid 

(1606) 

F8 

Fairchild 


MK3850 

Mostek 


3850 

SGS 


Program Storage Unit 



3851 

Fairchid 

(1606) 

3851M 

t Fairchid 

(1606) 

3856 

Fairchid 

(1608) 

3857 

Fairchild 

(1608) 

MK3851 

Mostsk 


3851 

SGS 


Microcomputer (1 chip) 



3870 

Fairchid 


MC3870 

Motorola 


MK3870 

Mostek 



Direct Memory Access 
3854 
MK3854 


Peripheral Input/Output Interface 
3861 
3861 M 
3871 
MK3861 
MK3871 


Analog input, MUX, A/D converter 
MP21 


Dynamic Memory Interface 
3852 
MK3852 


Static Memory Interface 

3853 

3853M 

MK3853 


Development System 

Formutetor 


Fairchid (1607) 
Mostek 


Fairchid (1609) 

t Fairchild 
Fairchid (1609) 
Mostek 
Mostek 


Fairchid (1607) 

Mostek 


Fairchild (1594) 


Control Read Only Memory (CROM) 

IMP-6A/520 National 

(Continued) 


t Military Temperature Range (-55* to 125*C) 


1504 


Function Device 

Source 


IMP (Cont’d) 

Control Read Only Memory (CROM) 

(Cont’d.) 


IMP-16 

National 

(1656) 

IMP-1 6A/521 

National 


iMP-l6A/522 

National 


IMP-16A/523 

National 


IMP-16A/524 

National 


1 Register, Arithmetic and Logic Unit (RALU) 


IMP-00 A/520 

National 

(1656) 

Development System 



LCDS 

National 

(1656) 

Macrologic Bipolar 

Microprogram Sequencer 



9408C 

Fairchild 

(1625) 

9408AC 

Fairchild 


9408M 

t Fairchid 

(1625) 

9408AM 

t Fairchild 


Arithmetic Logic Register Stack 



9405C 

Fairchid 


9405AC 

Fairchid 

(1620) 

9405M 

t Fairchid 


9405AM 

f Fairchid 

(1620) 

I Data Path Switch (for closing data path loops around 

I arithmetic/logic networks such as 9405) 


9404C 

Fairchild 


9404M 

(Fairchild 


1 Data Access Register (performs memory address 


arithmetic) 



9407C 

Fairchild 


9407M 

t Fairchild 


1 Buffer (16x4 First In First Out Memory. See also 


Memory FIFO's) 



9403C 

Fairchid 

(1613) 

9403M 

f Fairchid 

(1613) 

1 Buffer (64x4 First In First Out Memory. See also 


Memory FIFO’s) 



9423C 

Fairchild 


9423M 

(Fairchild 


Data Encryption, 4 device set 



9414 

Fairchid 


9415 

Fairchild 


9416 

Fairchid 


9417 

Fairchild 


Display Controller 



3412C 

Fairchid 


941 2M 

(Fairchild 


Program Stack (16x4 UFO memory' 



9406C 

Fairchid 


9406M 

(Fairchild 


1 CRC Generator/Checker (See also Interface Error 

Checking Circuits) 



9401 C 

Fairchid 


9401 M 

( Fairchid 


941 1C 

Fairchid 


941 1 M 

( Fairchid 



Macrologic CMOS 


Arithmetic Logic Register Stack 
F4705BC 
F4705BM 

Fairchild 
( Fairchild 

Data Path Switch (for closing data path loops around 

arithmetic/logic networks such as the F4705) 

F4704BC 

Fairchild 

F4704BM 

( Fairchild 

[ Data Access Register (performs memory address 

arithmetic) 


F4707BC 

Fairchild 

F4707BM 

(Fairchild 

Microprogram Sequencer 


F4708C 

Fairchild 

F4708M 

( Fairchild 

1 Parallel/Serial First In Frst Out Memory (FIFO) (See 

also Memory FIFO’s) 


F4703BC 

Fairchild 

F4703BM 

(Fairchild 

1 Program Stack (16x4 LIFO Memory) 

F4706BC 

Fairchild 

F4706BM 

(Fairchild 

Programmable Bit Rate Generator (See also Digital 

CMOS Miscellaneous Bit Rate Generator) 

F4702BC 

Fairchild 

F4702BM 

( Fairchild 

HD4702-2 

Harris (1634) 

HD4702-9 

t Harris (1634) 

1 RAM (16x4, clocked) Write while Read (See also 

Digital CMOS Memories) 


F4710BC 

Fairchild 

F4710BM 

(Fairchild 

| RAM (16x4) (See also Memory RAM’s) 

1 F4725BC 

Fairchild 

j F4725BM 

(Fairchid 

1 RAM (256x1) (See also Memory RAM’s) 

F4720C 

Fairchid 

F4720M 

( Fairchild 

1 RAM (256X4) (See also Memory RAMS) 

F4726BC 

Fairchid 

F4726BM 

(Fairchid 

j ROM (256X8) (See also Memory ROMS) 

F4735BC 

Fairchild 

F4735BM 

t Fairchild 


MicroNOVA 


RAM (16x4) Write while Read (See also Digital TTL 
Memories) 

9410C Fairchild 

9410M t Fairchid 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


CPU 

MN601 

MICRONOVA 

Data General 

(Tata Qgrigrjj 

I/O Transceiver 

MN629 

Data General 

I/O Transceiver Buffer 

MN636 

Data General 

Memory Bus Transceiver, Octal 
MN634 

Data General 

Intelligent I/O Controller 

MN603 

Data General 

Memory Address Driver 

MN633 

Data General 

RAM (4096x1) 

MN606 

Data General 

Sense Amplifier (for MN606) 
MN506 

Data General 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


Function Device 


M380 


Line [ Function Device Source 


PPS-4, PPS-8 (Cont’d) 


CPU 

M38 

M380 

SGS 

SGS 


RAM/ROM/I/O 

M381 

SGS 


RAM/I/O 

M383 

SGS 


ROM/I/O 

M382 

SGS 


PACE/INS8900 

CPU 

INS8900 

National 

(1702) 

Processing and Control Element (CPU) 

PACE National 

IPC-16A/500 National 

IPC-16A/520 National 

(1656) 

(1656) 

Bidirectional Transceiver Element (BTE) 

DP8300 National 

(488) 

Bidirectional Bus Transceiver 

DP8304 

National 

(501) 

Octal Bus Transceiver 

IDM8208 

National 


Interface Latch Elements (ILE) 
DP8301 

National 


System Timing Element (STE) 

DP8302 

DP8305 

National 

National 

(496) 

CMOS Clock 

MM74C04 

National 


Erasable PROM (See also Memory PROM’s MM5204) 
IPC-16A/506 National 

RAM (256x4) (See also Memory RAM’s, MM5269) 
IPC-16A/504 National 

Development System 

LCDS 

National 

(1656) 

PPS-4, PPS-8 

CPU (for PPS 4) 

12660 

Rockwell 


ROM RAM (for PPS 4) 

A07XX 

A08XX 

A20XX 

Rockwell 

Rockwell 

Rockwell 


CPU (for PPS 4/1) 

75XX 

76XX 

77XX 

Rockwell 

Rockwell 

Rockwell 


CPU Evaluation Circuit (for PPS 4/1) 
6799 

Rockwell 


CPU (for PPS 4/2) 

11600 

Rockwell 


ROM RAM (for PPS 4/2) 

A17XX 

Rockwell 


CPU (for PPS 8) 

11806 

Rockwell 


CPU (for PPS 8/2) 

12806 

Rockwell 



ROM RAM (for PPS 8/2) 

A21XX Rockwell 


t Military Temperature Range (-55' to 125'C) 


Bus Interface Circuit (BIC) 


10738 

Rockwell 

1 Clock Generator (CLK) (for PPS 4, PPS 8) 1 

1 10706 

Rockwell [ 

1 Direct Memory Access Controller (DMA) (for PPS 8) 1 

10817 

Rockwell 

Display Controller (DC) 


10814 

Rockwell 

1 Floppy Disk Controller (FDC) (for PPS 8) j 

[ 10936 

Rockwell 

1 General Purpose Keyboard and Display Control | 

(GPKD) 


10788 

Rockwell 

I General Purpose Input/Output (GPI/O) i 

10696 

Rockwell 

Interval Timer 


11049 

Rockwell 

Keyboard/Printer Controller (KPC) 


10815 

Rockwell 

Printer Controller (PC) 


10789 

Rockwell 

1 Victor Dot Matrix Printer Controller (V PC) 1 

10736 

Rockwell 

15380 

Rockwell 

1 Parallel Data Controller (PDC) (for PPS 8, PPS 8/12) 1 

10453 

Rockwell 

Serial Data Controller (SDC) 


10930 

Rockwell 

1 Telecommunications Data Interface (includes modem) j 

10371 

Rockwell 

RAM (256x4) (for PPS 4, PPS 4/2) 


10432 

Rockwell 

RAM (512x4) (for PPS 4, PPS 4/2) 


10932 

Rockwell 

RAM (256x8) (for PPS 8, PPS 8/2) 


10809 

Rockwell 

4K RAM Interface 


10929 

Rockwell 

1 RAM (4096x1 ) (See also Memory RAM’s) | 

1604-8 

Rxkwell 

ROM (1024x8) 


A05XX 

Rockwell 

ROM (2048x8) 


A52XX 

Rockwell 

ROM (4096x8) 


A66XX 

Rockwell 

SBA 

Sequential Boolean Analyzer 


SBA 

Gl 

SBP0400 

CPU, 4 Bit Slice 


S8P0400AC 

n 

SBP0400AM 

t Tl 

SBP0401AC 

Tl 

SBP0401 AM 

t Tl 

4 Bit Slice Control Element 


SN54S482 

t Tl 

(Continued) 



Function Device 

Source 


SBP0400 (Cont’d) 

4 Bit Slice Control Element (Cont’d.) 



SN74S482 

Tl 


SC/MP 

Microprocessor 



SC/MP 

National 

(1656) 

ISP-8A/500 

National 


ISP-8A/600 

National 

(1692) 

SC/MP 

Signetics 


ISP-8A/600 

Signetics 


8 Bit I/O Port 



INS8212 

National 

(469) 

1 Analog Input, Multiplexer, A/D Converter 


MP20 

Burr-Brown 


Bit Programmable I/O 



INS8254 

National 


1 Programmable Communication Interface (USART. See 

also Interface Transmitters Receivers; 



INS8251 

National 


Programmable Peripheral Interface 



INS8255 

National 


ROM/RAM and I/O 



INS2656 

National 


RAM(128x8J and I/O 



INS8154 

National 


ISP-8A/650 

National 


Development System 



LCDS 

National 

(1656) 

SX200 

Microcomputer 



SX200 

Essex 


TLCS-12 

CPU 



T3190 

Toshiba 


Input/Output Control Unit 



T3218 

Toshiba 


General Purpose Input/Output Register 


T3320 

Toshiba 


Memory Control Unit 



T3216 

Toshiba 


Erasable PROM 



T3181 

Toshiba 


RAM (128x4) 



T3151 

Toshiba 


W40 

Microcontroller 



CR1872 

Western 


CR2872 

Western 


Z80 

Note: the 6500, 6800 and 8080 peripheral circuits are 

compatible with the Z80 series. 



CPU 



MK3880 

Mostek 


ftPDZ-80 

| 

i 

(1850) 

(Continued) 




* Typical Values 
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Master Selection Guide 


1C MASTER 


MICROPROCtESSOR-System Components (Cont’d) 


Device 


Source 


Line 


Z80 (Cont’d) 

CPU (Cont’d.) 

Z80-CPU Zilog 

Counter Timsr Circuit 

MK3882 Mostek 

Z80-CTC Zilog 

Direct Memory Access Controller 

MK3883 Mostek 

Z80-DMA Zilog 

Parallel Input/Output Controller 

MK3881 Mostek 

Z80-PIO Zilog 

Serial Input/Output Controller 

MK3884 Mostek 

Z80-SIO Zilog 

Analog Input, Multiplexer, A/D Converter 

MP20 Burr-Brown 

Development System 

8001 Tektronix (1916) 

8002 Tektronix (1916) 

lOOO 

Microcomputer 

TMS1000 n 

TMS1070 T1 

TMS1100 Tl 

TMS1200 Tl 

TMS1270 Tl 

TMS1300 Tl 

Program Development Device (uses external memory) 
TMS1098 Tl 

TMS1099 Tl 

1400 

Microcomputer 

MN1400 Panasonic 

MN1402 Panasonic 

Microcomputer, external memory 

MN1498 Panasonic 

Microcomputer, evaluator 

MN1499 Panasonic 

1600 

See also 1600 below. 

Microcomputer 

CP-1600 Gl 

CP-1610 Gl 

PIC1650 G! 

Microcomputer Development Device 

PIC 1664 Gl 

Dual D/A Converter (two 10 bit pulse width modulated 
outputs) 

DAC1600 Gl 

18 Channel Analog Multiplexer 

MUX1600 Gl 


Function 


Source 


Source 


Line 


Inout/Outout Buffer 

IOB1680 


1600 


20 


30 


Gl 


40 


See also 1600 above. 

CPU, 8 Bit 

CPI 651 

CP1661 

Western 

Western 

CPU, 16 Bit 


MP1651 

Western 

MP1661 

Western 

General Purpose Input/Output 


CPI 851 

Western 

Microm 


CPI 631 

Western 

Direct Memory Access Controller 


DM1881 

Western 

DM1883 

Western 

Floppy Disc Controller/Transmitter 


INS1771 

National 

FD1771 

Western 

FD1781 

Western 

Asynchronous/Synchronous T ransmitter/Receiver 

(ASTRO) (See also Interface Serial Transmitters 

Receivers) 


INS1671 

National 

COM1671 

SMC 

UC1671 

Western 

UC1971 

Western 

1800 

CPU 


HCMP1802 

t Hughes 

HCMP18Q2C 

t Hughes 

C DPI 802 

tRCA 

CDP1802C 

tRCA 

8 Bit Input/Output Port 


HCMP1852 

t Hughes 

CDP1852 

tRCA 

4 Bit Buffer/Separator (for memory interface) 

HCMP1856 

t Hughes 

CDP1856 

tRCA 

4 Bit Bus Buffer/Separator (for I/O interface) 

HCMP1857 

t Hughes 

CDP1857 

tRCA 

N Bit Decoder (for I/O interface) 


HCMP1853 

t Hughes 

CDP1853 

tRCA 

4 Bit Latch with 1 of 4 Decoder 


HCMP1858 

t Hughes 

CDP1858 

tRCA 

4 Bit Latch with dual 1 of 4 Decoders 

HCMP1859 

t Hughes 

CDP1859 

tRCA 

UART 


HCMP1854 

t Hughes 

CDP1854 

RCA 

CDP1854A 

tRCA 

Video Display Controller 


CDP1861 

tRCA 

RAM (32x8) (See also Memory RAM's) 

HCMP1824 

t Hughes 

CDP1824 

tRCA 


RAM (128x8) (See also Memory RAM's) 

CDP1823S RCA 


60 


70 


80 


90 


100 


110 


1800 (Cont’d) 

RAM (256x4) (See also Memory RAM’s) 


CDP1822S 

RCA 


1 RAM (1024x1) (See also Memory RAM’s) 


CDP1821S 

RCA 


1 ROM (512x8) (See also Memory ROM’s) 


HCMP1831 

t Hughes 


HCMP1832 

t Hughes 


CDP1831 

tRCA 


C DPI 832 

tRCA 


1 ROM (1024x8) (See also Memory ROM’s) 


HCMP1833 

t Hughes 


HCMP1834 

t Hughes 


CDP1833 

tRCA 


CDP1834 

tRCA 


2000 

Microcomputer 



S2000 

AMI 

(1571) 

Development System 



MDC-140 

AMI 

(1540) 

2650 

Microprocessor 



INS2650A 

National 

(1656) 

2650 

Signetics 


2650A 

Signetics 


Hex Buffers/Inverters (See also Digital TTL 
Buffers/Inverters 8T95, 8T96, 8T97, 8T98) 


MC8T95 

Motorola 


MC8T96 

Motorola 


MC8T97 

Motorola 


MC8TM 

Motorola 


N8T95 

Signetics 


N8T96 

Signetics 


N8T97 

Signetics 


N8T98 

Signetics 


Bidirectional Port, Latched 



N8T31 

Signetics 

(1898) 

1 Programmable Communication Interface 


INS2651 

National 


2651 

Signetics 


I Multi Protocol Communications Circuit (includes SDLC. 1 

BiSync) 



INS2652 

National 


2652 

Signetics 


Programmable Peripheral Interface 



iNS2655 

Nationai 


2655 

Signetics 


1 System Memory Interface (RAM, ROM, I/O, Timer) | 

INS2656 

National 


2656 

Signetics 


j Quad Transceivers (See also Interface Line 


Transceivers) 



N8T26 

AMD 


MC8T26 

Motorola 


MC8T28 

Motorola 


N8T26 

Signetics 


N8T28 

Signetics 


1 Field Programmable Logic Array (See also Memory 

PLA’s) 



N82S100 

Signetics 


N82S101 

Signetics 



120 


130 


140 


150 


160 


t Military Temperature Range (-55“ to 125"C) 


* Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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MICROPROCESSOR-System Components (Cont’d) 





Microprocessor, 4 Bit Slice 

AM2901C 

AMD 


AM2901M 

tAMD 


AM2901AC 

AMD 


AM2901AM 

tAMD 


AM2903C 

AMD 


AM2903M 

tAMD 


F2901AC 

Fairchild 


F2901AM 

t Fairchild 


9409 

Fairchild 


MC2901C 

Motorola 


MC2901M 

t Motorola 


IDM2901AC 

National 

(1680) 

IDM2901AM 

t National 

(1680) 

(iPB2901 

NEC Micro 

(1850) 

AM2901C 

Raytheon 


AM2901M 

t Raytheon 


AM2901AC 

Raytheon 


AM2901AM 

t Raytheon 


N 2901-1 

Signetics 

(1851) 

Look Ahead Carry Generator ! 

AM2902C 

AMD 


AM2902M 

tAMD 


MC2902C 

Motorola 


MC2902M 

t Motorola 


IDM2902C 

National 


IDM2902M 

t National 


/iPB2902C 

NEC Micro 

(1850) 

AM2902C 

Raytheon 


AM2902M 

t Raytheon 


Microprogram Sequencer 1 

AM2909C 

AMD 


AM2909M 

tAMD 


AM2911C 

AMD 


AM2911M 

tAMD 


MC2909C 

Motorola 


MC2909M 

t Motorola 


MC2911C 

Motorola 


MC2911M 

t Motorola 


IDM2909AC 

National 


IDM2909AM 

t National 


IDM291 1 AC 

National 


IDM2911AM 

t National 


fiPB2909 

NEC Micro 

(1850) 

|iPB2911 

NEC Micro 

(1850) 

AM2909C 

Raytheon 


AM2909M 

t Raytheon 


AM2911C 

Raytheon 


AM2911M 

t Raytheon 


Macroprogram Sequencer 

AM2919C 

AMD 


AM2919M 

tAMD 


Control Store Sequencer 

8X02 

Signetics 

(1877) 

16 Way Branch Control Unit (use with 2909) 


AM29803C 

AMD 


AM29803M 

tAMD 


IDM29803C 

National 



Next Address Control Unit (use with 291 1 ) 1 

AM29811C 

AMD 

AM29811M 

tAMD 

IDM29811C 

National 

DM29811M 

t National 

Priority Interrupt Encoder, Vectored 


AM2914C 

AMD 

AM2914M 

tAMD 


Function Device 

Source 


Line 

2900 (Cont’d) 


Priority Interrupt Expander (for 2914 




AM2913C 

AMD 



AM2913M 

tAMD 



Priority Encoder 



70 

IDM299Q2C 

National 



IDM29902M 

t National 



1 Programmable Multiplexer, 10 inputs, four 10x8 field 


programmable arrays, four 8:1 addressable 



multiplexers, four outputs 




29693C 

Raytheon (1494) 


29693M 

t Raytheon (1494) 


1 Bus Transceivers (See also Interface Line 



Transceivers) 




AM2905C 

AMD 


80 

AM2905M 

tAMD 



AM2906C 

AMD 



AM2906M 

tAMD 



AM2907C 

AMD 



AM2907M 

tAMD 



AM2915C 

AMD 



AM2915M 

tAMD 



AM2916C 

AMD 



AM2916M 

tAMD 



AM2917C 

AMD 


90 

AM2917M 

tAMD 



MC2905C 

Motorola 



MC2905M 

t Motorola 



MC2906C 

Motorola 



MC2906M 

t Motorola 



MC2907C 

Motorola 



MC2907M 

t Motorola 



MC2915C 

Motorola 



MC2915M 

t Motorola 



MC2916C 

Motorola 


100 

MC2916M 

t Motorola 



MC2917C 

Motorola 



MC2917M 

t Motorola 



(iPB2905 

NEC Kero 

(1850) 


#82906 

NEC Kero 

(1850) 


(J.PB2907 

NEC Micro 

(1850) 


(iPB2915 

NEC Micro 

(1850) 


|iPB2916 

NEC Micro 

(1850) 


(1PB2917 

NEC Micro 

(1850) 


AM2905C 

Raytheon 


110 

AM2905M 

t Raytheon 



AM2906C 

Raytheon 



AM2906M 

t Raytheon 



AM2907C 

Raytheon 



AM2907M 

t Raytheon 



1 8 Input Multiplexer, with control storage 



AM2922C 

AMD 



AM2922M 

AMD 



I Quad D Register with both Standard and Three State 


1 Outputs (See also Digital TTL Flip Flops) 


120 

AM2918C 

AMD 



AM2918M 

tAMD 



MC2918C 

Motorola 



MC2918M 

t Motorola 



(iPB2918 

NEC Micro 

(1850) 


AM2918C 

Raytheon 



AM2918M 

t Raytheon 



Octal D type Flip Flop, three state 




10M29901C 

National 



IDM29901M 

t National 


130 

1 PROM (32x8) (See also Memory PROM's) 



AM29750C 

AMD 



AM29750M 

tAMD 



(Continued) 





Function Device 

Source 


2900 (Cont’d) 

PROM (32x8) (See also Memory PROM’s) (Cont’d.) 

AM29751C 

AMD 


AM29751M 

tAMD 


IDM29750C 

National 


IDM29750M 

t National 


IDM29751C 

National 


IDM29751M 

t National 


1 PROM(256x4) (See also Memory PROMs) 


AM29760C 

AMD 


AM29760M 

tAMD 


AM29761C 

AMD 


AM29761 M 

tAMD 


IDM29760C 

National 


IDM29760M 

t National 


IDM29761C 

National 


IDM29761M 

t National 


1 RAM (16x4) Two output ports 

AM29704C 

AMD 


AM29704M 

tAMD 


AM29705C 

AMD 


AM29705M 

tAMD 


1 RAM (16x4) (See also Memory RAM’s) 


AM29700C 

AMD 


AM29700M 

tAMD 


AM29701C 

AMD 


AM29701M 

tAMD 


AM29702C 

AMD 


AM29702M 

tAMD 


AM29703C 

AMD 


AM29703M 

tAMD 


IDM29702C 

National 


IDM29702M 

t National 


IDM29703C 

National 


IDM29703M 

t National 


IDM29903C 

National 


I RAM (256x1) (See also Memory RAM’s) 


AM29720C 

AMD 


AM29720M 

tAMD 


AM29721C 

AMD 


AM29721 M 

tAMD 


1 ROM(256x8) 

IDM29904C 

National 


IDM29904M 

t National 


IDM29905C 

National 


IDM29905M 

t National 


1 ROM(256x8), with latches 

IDM29907C 

National 


IDM29907M 

t National 


I ROM (1024x8) (See also Memory ROM’s) 


AM29882C 

AMD 


AM29883C 

AMD 


3000 

Central Processing Element, 2 Bit slice 


3002 

Intel 


M3002 

t Intel 


N3002 

Signetics 

(1868) 

S3002 

t Signetics 

(1868) 

1 Microprogram Control Unit 

3001 

Intel 


M3001 

t Intel 


N3001 

Signetics 

(1860) 

S3001 

t Signetics 

(1860) 

1 Parallel Bidirectional Bus Driver 

3216 

Intel 


(Continued) 


t Military Temperature Range (-55" to 125°C) 


* Typical Values 


1C MASTER 1978 


1507 































Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


Function Device 


(Cont’d) 


Parallel Bidirectional Bus Driver (Cont’d.) 

M3216 t Intel 

3226 Intel 

M3228 t iniei 

Interrupt Control Unit 

3214 

M3214 

Intel 
t Intel 


Look Ahead Carry Generator 
3003 

M3003 

Intel 
t Intel 


Multimode Latch Buffer 

3212 

M3212 

Intel 
t Intel 


Development System 

InteHec MOS 

Intel 

(1640) 


4004/4040 


fcpu 


Intel 

Intel 

National (1656) 


Clock Generator 


4201 

Intel 

INS4201 

National (465) 

Programmable General Purpose I/O 


4265 

Intel 

1 Programmable Keyboard/Display Device 

4269 

Intel 

Standard Memory and I/O Interface 


4008 

Intel 

4009 

Intel 

4289 

Intel 

INS4008 

National 

INS4009 

National 

10 Bit Shift Register/Output Expander 


4003 

Intel 

INS4003 

National 

I Erasable PROM (256x8) (See also Memory PROM’s, 

1702A) 


4702 

AMD 

4702A 

Intel 

IN 34702 

National 

320 Bit RAM and 4 Bit Output Port 


4002 

Intel 

INS4002 

National 

j RAM (256x4) (Ssg also Memory RAM's, 2101 series) 

4101 

Intel 

ROM (256x8) and 4 Bit I/O Port 


4001 

Intel 

INS4001 

National 

ROM (1024x8) and I/O Ports 


4308 

Intel 

1 ROM (2048x8) (See also Memory ROM's, 231 6A) 

| 431 6A 

Intel 

| 54/74LS481, 54/74S481 

4 Bit Microprocessor Slice 


SN54LS481 

t Tl 

SN74LS481 

Tl 

SN74S481 

Tl 


54/74LS481, 54/74S481 
(Cont’d) 


Control Element (for next address generators) 


SN54S482 

t Tl 


SN74S482 

Tl 


Field Programmable Logic Array 



SN54S330 

t Tl 


SN74S330 

Tl 


SN54S331 

t Tl 


SN74S331 

Tl 


FIFO (See also Memory FIFO’s) 



SN74S225 

Tl 


Erasable PROM (512x8) (See also Memory PROM’s) 1 

SN54S472 

t Tl 


SN74S472 

Tl 


RAM (256x4) (See also Memory RAM's) 


SN54S208 

t Tl 


SN74S208 

Tl 


67000 

Microcontroller 



5701 

fMMI 


6701 

MMI 


Microprogram Control Unit 



57110 

fMMI 

(1654) 

67110 

MMI 

(1654) 

FIFO Memory (64x4) (See also Memory RFO’s) 


57401 

fMMI 

(1654) 

67401 

MMI 

(1654) 

Multiplier (8x8) 



57558 

fMMI 

(1652) 

6/390 

MMI 

(1652) 

5781/82 

Microprocessor 



MM 5782 

National 

(1656) 

Control ROM (2048x8) 



MM5781 

National 


ROM (Calculator ROM) 



MM57135 

National 


MM57136 

National 


Shift Register Memory (1024 Bit) 



MM57126 

National 


RAM Interface 



MM5785 

National 


5799 


Microprocessor 

MM5799 

National 

MM57109 

National 

MM57140 

National 

Printer Interface 


MM5788 

National 

Oscillator, Decoder, Driver 


DS8664 

National 

RAM Interface 


MM5785 

National 

Shift Register Memory (1024 Bit) 
j MM57126 

National 


6100 

CPU, 12 bit 


HM6100-2 

t Harris (1631) 

HM6100-9 

t Harris (1631) 

IM6100C 

Intersil 

IM6100M 

t Intersil 

Parallel Interface Element 


HD6101A-2 

t Hards (1633) 

HD6101A4 

Harris (1633) 

IM6101A 

Intersil 

IM6101AM 

t Intersil 

Universal Asynchronous Receiver Transmitter (UART) 

(See also Interface Serial Transmitters Receivers) 

HD6402-2 

t Harris (1632) 

HD6402-9 

Harris (1632) 

HD6403-2 

t Harris 

HD6403-9 

Harris 

IM6402 

Intersil 

IM6402M 

t Intersil 

IM6403 

Intersil 

IM6403M 

t Intersil 

Memory Extension, DMA, Interval Timer, Controller 1 

(MEDIC) 


IM6102A 

Intersil 

IM6102AM 

t Intersil 

20 Bit I/O Port 


IM6103 

Intersil 

Programmable Bit Rate Generator (See also Digital 1 

CMOS, Bit Rate Generator) 


HD6405-2 

f Harris (1634) 

HD6405-9 

Harris (1634) 

6500 

Note: The 6500 series is bus compatable with 6800 

series devices 


CPU 


MCS6502 

MOS 

MCS6503 

MOS 

MCS6504 

MOS 

MCS6505 

MOS 

MCS6506 

MOS 

MCS6512 

MOS 

MCS6514 

MOS 

MCS6515 

MOS 

R6502 

Rockwell 

RARftQ 

Rockwell 

R6504 

Rockwell 

R6505 

Rockwell 

R6506 

Rockwell 

R6507 

Rockwell 

R6512 

Rrv'InAielj 

R6513 

Rockwell 

R6514 

Rockwell 

R6515 

Rockwell 

SY6502 

Synertek 

SY6503 

Synertek 

SY6504 

Synertek 

SY6505 

Synertek 

SY6506 

Synertek 

SY6512 

Synertek 

SY6513 

Synertek 

SY6514 

Synertek 

SY6515 

Synertek 

RAM, ROM, I/O and Interval Timer 


MCS6530 

MOS 

MCS6532 

MOS 

R6530 

Rockwell 

(Continued) 



t Military Temperature Range (-55° to 125°C) 


1508 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MlCROPROCESSOR-System Components (Cont’d) 


6500 (Cont’d) 


RAM, ROM, I/O and Interval Timer (Cont’d.) 

R6532 

Rockwell 

SY6530 

Synertek 

SY6532 

Synertek 

RAM(128x8), I/O, and Timer 


R6532 

Rockwell 

Analog Input, Multiplexer, A/D Converter 

MP21 

Burr-Brown 

Peripheral Interface Adapter 


MCS6520 

MOS 

MCS6522 

MOS 

R6520 

Rockwell 

R6522 

Rockwell 

SY6520 

Synertek 

SY6522 

Synertek 

1 ROM (2048x8) (See also Memory ROM’s) 

s R2316A 

Rockwell 

R2316B 

Rockwell 

SY6540 

Synertek 

SY6541 

Synertek 

6800 

Note: The 6800 series is bus compatable with the 

6500 series devices. 


CPU 


S6800 

AMI 


(1538,1548) 

S68A00 

AMI (1548) 

S68B00 

AMI (1548) 

F6800 

Fairchild 

M6800 

Hitachi 

MC6800 

Motorola 

MC6800M 

t Motorola 

MC68A00 

Motorola 

MC68B00 

Motorola 

CPU (internal clock, 128x8 RAM) 


F6802 

Fairchild 

MC6802 

Motorola 

Priority Interrupt Controller 


MC6828 

Motorola 

MC8507 

Motorola 

Analog Input, Multiplexer, A/D Converter 

MP21 

Burr-Brown 

Hex Buffers/Inverters (See also Digital TTL 

Buffers/Inverters 8T95, 8T96, 8T97, 8T98) 

MC6885 

Motorola 

MC6886 

Motorola 

MC6887 

Motorola 

MC6888 

Motorola 

Triple Bidirectional Bus Switch (also MC3449) 

MC6881 

Motorola 

Clock, 2 phase (MC6870/71 from Motorola 

Component Products Dept., Franklin Park, IL) 

MC6870 

Motorola 

MC6871 

Motorola 

MC6875 

Motorola 

Clock Buffer 


MPQ6842 

Motorola 

CRT Controller 


MC6845 

Motorola 


Digital Modulator (for differential phase shift keying 
system) 

MC6862 Motorola 


t Military Temperature Range (-55" to 125°C) 


Function Device 

Source 

6800 (Cont’d) 

DMA Controller 


MC6844 

Motorola 

Floppy Disc Controller 


MC6843 

Motorola 

Modem 


F6860 

Fairchild 

MC6860 

Motorola 

Programmable Timer 


F6840 

Fairchild 

MC6840 

Motorola 

MC6840-1 

Motorola 

MC68A40 

Motorola 

MC68B40 

Motorola 

I Synchronous Serial Data Adapter (SSDA) 

MC6852 

Motorola 

MC6852M 

t Motorola 

MC68A52 

Motorola 

Synchronous Receiver/Transmitter (UART. See also 

Interface Serial Transmitters Receivers) 

S2350 

AMI 


(368,1589) 

I Asynchronous Communications Interface Adapter 

(ACIA) 


S6850 

AMI (1567) 

S68A50 

AMI (1567) 

S68B50 

AMI (1567) 

F6850 

Fairchild 

MC6850 

Motorola 

MC6850M 

t Motorola 

MC68A50 

Motorola 

MC68B50 

Motorola 

Advanced Data Link Controller 


F6854 

Fairchild 

MC6854 

Motorola 

MC68A54 

Motorola 

MC68B54 

Motorola 

1 General Purpose Interface Adapter (IEEE 488 bus) 

F68448 

Fairchild 

MC68448 

Motorola 

MC68A448 

Motorola 

MC68B448 

Motorola 

Peripheral Interface Adapter, (PIA) 


S6820 

AMI (1556) 

S68A21 

AMI (1556) 

S68B21 

AMI (1556) 

F6820 

Fairchild 

MK6820 

Mostek 

MC6820 

Motorola 

MC6821 

Motorola 

MC6821M 

t Motorola 

MC68A21 

Motorola 

MC68B21 

Motorola 

Bus Transceiver, (The 6880 is also called 8T26 and 

the 6889 the 8T28, See Interface Transceivers) 

MC6880 

Motorola 

MC6889 

Motorola 

1 Erasable PROM (512x8) (See also Memory PROM’s) 

S5204A 

AMI 


(1057,1591) 

S6834 

AMI 


(1067,1563) 

1 Erasable PROM (1024x8) (See also Memory PROM’s) 1 

MCM68708 

Motorola 

MCM68A708 

Motorola 


6800 (Cont’d) 


Memory Controller, Microprocessor to 16K dynamic 

RAM 



MC3480 

Motorola 


1 RAM (128x8) (See also Memory RAM’s) 


S6810 

AMI 

(1061) 

S68A10 

AMI 

(1552) 

S68B10 

AMI 

(1552) 

F6810 

Fairchild 


F68A10 

Fairchild 


MCM6810A 

Motorola 


MCM6810M 

Motorola 


MCM68A10 

Motorola 


MCM68B10 

Motorola 


ROM, I/O, Timer 



F6846 

Fairchild 


MC6846 

Motorola 


1 ROM (1024x8) (See also Memory ROM’s) 


MCM65308 

Motorola 


MCM6830A 

Motorola 


MCM68A30 

Motorola 


MCM68B30 

Motorola 


MCM68A308 

Motorola 


1 ROM (2048x8) (See also Memory ROM’s) 


S6831 

AMI 



(1062,1560) 

MC65317 

Motorola 


MC6832 

Motorola 


MCM68A316 

Motorola 


Development System 



MDC-100 

AMI 

(1540) 

M DC-1 40 

AMI 

(1540) 

8001 

Tektronix 

(1916) 

8002 

Tektronix 

(1916) 

8X300 

Microprocessor 



8X300 

Signetics 

(1883) 


I/O Port, Synchronous, Field Programmable Address 

N8T32 Stgnetics (1898) 

N8T33 Signetics (1898) 


I/O Port, Asynchronous, Field Programmable Address 
N8T35 Signetics (1898) 

N8T36 Signetics (1898) 


I/O Port, Latched Bidirectional 

N8T31 Signetics (1898) 


110 Bus Expander, Addressable 

N8T39 


Signetics (1909) 


Logic Processor 

LP8000 

Gl 

Clock Generator 


LP1030 

Gl 

Input/Output Buffer 


LP1010 

Gl 

Memory Interface 


LP1000 

Gl 

Program Memory (1024x8) 


LP6000 

Gl 


* Typical Values 


1C MASTER 1978 


1509 


Master Selection Guide 
























































Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 



CPU 

8008 

Intel 

8 Bit I/O Port (See listing under 8080) I 

8212 

Intel 

P.PB8212 

NEC Micro (1804) 

Bidirectional Bus Driver (See listing under 8080) | 

8216 

Intel 

8226 

Intel 

fiPB8216 

NEC Micro (1810) 

fiPB8226 

NEC Micro (1810) 

Analog input, MUX, A/D converter 

MP20 

Burr-Brown j 

Programmable Interval Timer (See listing under 8080) 

8253 

Intel 

pPD8253 

NEC Micro (1845) 

Programmable Peripheral Interface (See listing under 

8080) 


8255A 

Intel 

|iPD8255 

NEC Micro (1830) 

Keyboard Display Controller (See listing under 8080) | 

8279 

Intel ' (1651) | 

Priority Interrupt Control. (See feting under 8080) j 

8214 

Intel 

pPB8214 

NEC Micro (1758) 

Decoder, T of 8 (See listing under 8080) 

8205 

Intel J 

Programmable Communication Interface (See listing 

under 8080) 


8251 

Intel 

|iPD8251 

NEC Micro (1814) 


8 Bit Microcomputer (Mask Programmed ROM) 


8048 

AMD 


8021 

Intel 

(1649) 

8048 

Intel 

(1648) 

8049 

Intel 

(1650) 

J1PO6048 

NEC Micro 

(1849) 

8048 

Signetics 


1 8 Bit Microcomputer (Erasable PROM) 


8748 

Intel 

(1648) 


NEC Mfeo 

(1849) 

6 Bit Microcomputer (External ROM) 



8035 

Intel 

(1648) 

fiPD8035 

NEC Micro 

(1849) 

8039 

Intel 

(1650) 

I/O Expander 



8243 

Intel 

(1651) 

|iPD8243 

NEC Micro 


PROM (Erasable), I/O 



8755 

Intel 

(1646) 

fiPD8755 

NEC Micro 

(1848) 

RAM, I/O, Timer 



8155 

Intel 


jiP06155 

NEC Micro 

(1847) 

ROM. I/O 



8355 

Intel 

(1646) 

(iPD8355 

NEC Micro 

(1848) 

1 Universal Peripheral Interface (Slave Microprocessor) 

8041 

Intel 

(1651) 

8741 

Intel 

(1651) 


Function Device 

Source 

8048 (Cont’d) 

I/O Expander for 8041/8741 


8243 

Intel (1651) 

1 Analog Input, Multiplexer, A/D Converter 

j MP21 

Burr-Brown 

1 Bidirectional Bus Driver. See 8216, 8226, etc. under 

8080 


8216 

Intel 

8226 

Intel 

jiPB8216 

NEC Hero (1810) 

|tPB8226 

NEC Micro (1810) 

1 Programmable Communication Interface (USART) See I 

8251 , etc. under 8080. 


8251 

Intel 

fiPD8251 

NEC Micro (1814) 

1 Decoder, 1 of 8. See 8205, etc. under 8080. 

j 8205 

Intel 

1 CRT Controller. See 8275, etc. under 8080. 1 

8275 

Intel (1651) 

Floppy Disc Controller. See 8271 

, etc. under 8080. 

8271 

Intel (1651) 

(uPD372 

NEC Micro (1781) 

1 Keyboard Display Controller. See 8279, etc. under | 

8080. 


8279 

Intel (1651) 

1 8 Bit I/O Port. See 8212, etc. under 8080. 

8212 

Intel 

pPB8212 

NEC Micro (1804) 

1 Priority Interrupt Control. See 8214, etc. under 8080. 

8214 

Intel 

fiP68214 

NEC Micro (1758) 

1 Programmable Interrupt Controller. See 8259, etc. 

under 8080. 

! one n 


| j*PD8259 

NEC Micro (1846) 

1 Programmable Interval Timer. See 8253, etc. under 

8080. 


8253 

Intel 

fiPD8253 

NEC Micro (1845) 

1 Programmable Peripheral Interface. See 8255, etc. 

under 8080. 


8255A 

Intel 

fiPD8255A 

NEC Micro 


(1830,1845) 

j SDLC Protocol Controller. See 8273, etc. under 8080. 

8273 

Intel (1651) 

/iPD379 

NEC Micro (1788) 

Development System 


Irrteiec MDS 

Intel (1640) 

8080 

See also Z80 

CPU 


8080A 

AMD 

9080AC 

AMD 

9080AM 

tAMD 

8080A 

Intel 

M8080A 

t Intel 

M58710S 

Mtsubishi 

INS8080A 

National 


(1656,1670) 

INS8080AM 

t National 


(1656,1670) 

uPD8080A 

NEC Micro (1750) 

| (Continued) 


Function Device 

Source 


8080 (Cont’d) 

CPU (Cont'd.) 



|iPD8080AF 

NEC Micro 

(t738) 

MP8080A 

Signetics 


TIIPOAOn* 

i tvi oouovn 

71 


1 Universal Peripheral lnterface(Slave Microprocessor) 

8041 

Intel 

(1651) 

8741 

Intel 

(1651) 

I/O Expander for 8041/8741 



8243 

Intel 

(1651) 

1 Analog Input, 344 Digit DVM with multiplexed BCD 

Output 



DP8294 

National 


Analog input, MUX, A/D converter 



MP20 

Burr-8rown 


DP8292 

National 


Arithmetic Processing Unit 



AM9511C 

AMD 


AM9511M 

tAMD 


1 Bus Driver (See also Digital Misc., Bus Drivers; 


Interface Line Drivers) 



DP8202 

National 


DP8203 

National 


Bidirectional Bus Driver (See also Digital 


Miscellaneous Bus Drivers, Interface Line 


Transceivers.) 



3216 

AMD 


M3216 

tAMD 


3226 

AMD 


M3226 

tAMD 


8216 

AMD 


M8216 

tAMD 


8226 

AMD 


M8226 

tAMD 


M5425 

Fujitsu 


MB426 

Fujitsu 


8216 

Intel 


8226 

Intel 


M8216 

t Intel 


DP8208 

National 


DP8216 

National 


DP8226 

National 


DS8833 

National 


DS8835 

National 


(tPB8216 

NEC Micro (1810) 

(»PB8226 

NEC Micro 

(1810) 

Clock, Generator and Driver 



8224C 

AMD 


8224M 

tAMD 


8224 

Intel 


M8224 

■f Intel 


M54550 

Mitsubishi 


DP8224 

National 

(477) 

jxPB8224 

NEC Micro 

(1764) 

SN54LS424 

t Tl 


SN74LS424 

T! 


TIM8224 

Tl 


| Asynchronous Communication Element 


INS8050 

National 


/iPD369 

NEC Micro 


TR1983 

Western 


Programmable Communication Interface (USART; 


(See also Interface Transmitters, Receivers) 


9551 C 

AMD 


9551 M 

tAMD 


8251 

Intel 


(Continued) 




t Military Temperature Range (-55* to 125”C) 


* Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


8080 (Cont’d) 


Programmable Communication Interface (USART) 

(See also Interface Transmitters.Receivers) (Cont’d.) 

8251 A 

Intel 

M8251 

t Intel 

INS8251 

National 

INS8252 

National 

INS8261 

National 

ftPD8251 

NEC Micro (1814) 

TMS5501 

n 

Decoder, 1 of 8 (See also Digital TTL Decoders, 3222, 1 

74LS138, etc.) 


AM25LS138C 

AMD 

AM25LS138M 

t AMD 

8205 

Intel 

DM74LS138 

National 

DP82LS05 

National 

SN74LS1 38 

Tl 

Display Controller 


DP8247 

National 

DP8248 

National 

Programmable Direct Memory Access Controller j 

8257 

AMD 

AM9517C 

AMD 

AM9517M 

(AMD 

8257 

Intel 

INS8257 

National 

INS8258 

National 

(iPD8257 

NEC Micro (1837) 

Cassette Controller 


JU.PD371 

NEC Micro (1774) 

CRT Controller 


8275 

Intel (1651) 

INS8276 

National 

Floppy Disc Controller 


8271 

Intel (1651) 

INS8272 

National 

(iPD372 

NEC Micro (1781) 

Keyboard Encoder (See also Interface Keyboard 

Encoders) 


DP8244 

National 

DP8245 

National 

DP8246 

National 

fiPD364 

NEC Micro 

Keyboard Display Controller 


8279 

Intel (1651) 

Programmable I/O Circuit 


EA9255 

EA 

General Interface Circuit (for DMA or interrupt I 

exchanges) 


(iPC6001 

SMC 

GPIB Talker/Listener Interface 


8291 

Intel 

8 Bit I/O Latch (see also Digital CMOS and TTL, | 

Latches) 


DP83C06 

National 

8 Bit I/O Port 


• 3212 

AMD 

M3212 

fAMD 

8212C 

AMD 

821 2M 

fAMD 

MB471 

Fujitsu 

8212 

Intel 

M8212 

t Intel 

M54552 

Mitsubishi 

DP8212 

National (469) 

(Continued) 



Function Device 

Source 


Line 

8080 (Cont’d) 


8 Bit I/O Port (Cont’d.) 




fiPB8212 

NEC Micro 

(1804) 


SN54S412 

t Tl 



SN74S412 

Tl 



8 Bit I/O Port, Bidirectional 



70 

DP8213 

National 



Multifunction I/O Controller, (asynchronous 



communications interface, I/O buffers, interrupt 



control, interval timers) 




TMS5501 

Tl 



Printer Controller (Seiko) 




)xPD758 

NEC Micro 

(1795) 


Priority Interrupt Control 




AM25LS2513C 

AMD 



AM2914C 

AMD 


80 

AM2914M 

tAMD 



8214 

Intel 



M8214 

t Intel 



(iPB8214 

NEC Micro 

(1758) 


1 Programmable Interrupt Controller 



9519C 

AMD 



951 9M 

fAMD 



8259 

Intel 



INS8259 

National 



jiPD8259 

NEC Micro 

(1846) 

90 

Programmable Interval Timer 




8253 

Intel 



8253 

AMD 



INS8253 

National 



jiPD8253 

NEC Micro 

(1845) 


1 Programmable Peripheral Interface 



9555C 

AMD 



9555M 

fAMD 



8255A 

Intel 



M8255A 

t Intel 


100 

M58740 

Mitsifrshi 



INS8255 

National 



,iPD8255 

NEC Micro 

(18%) 


SDLC Protocol Controller 




8273 

Intel 

(1651) 


fiPD379 

NEC Micro 

(1788) 


SD1933 

Western 



1 Multi Protocol Communications Controller (SDLC, 



ADDCP, BiSync, DDCMP) 




INS8274 

National 


110 

1 Advanced Protocol Controller (SDLC, ADCCP) 



j INS8283 

National 



1 Synchronous Receiver/Transmitter (BiSync, SDLC) 


j jiPD379 

NEC Micro 

(1788) 


1 System Controller and Bus Driver 



8228C 

AMD 



8228M 

fAMD 



8238C 

AMD 



8238M 

tAMD 



8228 

Intel 


120 

M8228 

t Intel 



8238 

Intel 



M54551 

Mitsubishi 



DP8228 

National 

(483) 


DP8238 

' National 

(483) 


>iPB8228 

NEC Micro 

(1769) 


|iPB8238 

NEC Micro 

(1769) 


SN74S428 

Tl 



SN74S438 

Tl 



(Continued) 




8080 (Cont’d) 


System Controller and Bus Driver 

(Cont’d.) 

TIM8228 

Tl 

TIM8238 

Tl 

RAM(128x8), ROM(2048x8), I/O 


DP8356 

National 

RAM (128x8) with 16 Bit I/O 


INS8154 

National 

1 Erasable PROM (256x8) (See also Memory PROM’s, 

1702A series) 


8702A 

AMD 

8702A 

Intel 

M8702A 

t Intel 

M58563 

Mitsubishi 

MM1702AQ 

National (1365) 

fiPD454 

NECNicro (1448) 

1 Erasable PROM(512x8) (See also Memory PROMs, 

2704) 


2704 

AMD 

S2704A 

AMI 

MM2704 

National 

MM5204A 

National (1369) 

2704 

Signetics 

I Erasable PROM (1024x8) (See also Memory PROM’s 

2708) 


8708 

Intel 

2708 

AMD 

M8708 

t Intel 

MM2708 

National 

jiPD458 

NEC Micro (1454) 

2708 

Signetics 

TMS2708 

Tl 

1 RAM (256x4) (See also Memory RAM’s 2101, 2111 

series) 


8101 

AMD 

8111 

AMD 

8101A4 

Intel 

8111A-4 

Intel 

MM2101 

National 

MM2111 

National 

MM8101A-4 

National 

MM8111A-4 

National 

fiPD2101AL 

NEC Micro (1424) 

1 RAM (1024x1) (See also Memory RAM’s 2101 A 

series) 


8102A-4 

AMD 

8102A-4 

Intel 

M8102A 

t Intel 

M58751 

Mitsubishi 

MM2102A 

National (1300) 

fiPD2102AL 

' NEC Micro (1429) 

1 RAM (4096x1) (See also Memory RAM’s 2107, 5280 

series) 


8107B-4 

Intel 

M58755 

Mitsubishi 

MM5270 

National (1325) 

/iPD411 

NEC Were (1375) 

1 RAM(1 6384x1) (See also Memory RAMs 

| pPD416 

National 

1 ROM (256x8) (See also Memory ROM’s 1302) 

8302 

Intel 

MM5213 

National 

DP8302 

National (496) 

1 ROM (1024x8) (See also Memory ROM's 2308) 

9208 

AMD 

8308 

Intel 

(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 


8080 (Cont’d) 

ROM (1024x8) (See also Memory ROM’s 2308) 


(Cont’d.) 



M58730 

Mitsubishi 


MM5242 

National 


fiPD2308 

NEC Micro 

(1478) 

ROM (2048x8) (See also Memory ROM's 231 6A) 


8316A 

AMD 


831 6E 

AMD 


9216 

AMD 


831 6A 

Intel 


M8316 

t Intel 


M58731 

Mitsubishi 


MM2316A 

National 



(1307,1372) 

MM8316A 

National 


MM8316E 

National 


uPD2316A 

NEC Micro 

(1481) 

|iPD2316E 

NEC Micro 

(1492) 

ROM(4096x8) (See also Memory ROMs) 


MM8332 

National 


fiPD2332 

NEC Micro 

(1485) 

ROM(8192x8) (See also Memory ROM’s) 


MM8364 

National 


MM8364E 

National 


ROM, BASIC Interpreter 



EA3280 

EA 


INS8298 

National 


Floating Point Arithmetic 



FP708 

Novonics 


EA8380FP 

EA 


Development System 



Intelec MDS 

Intel 

(1640) 

PDA-80 

NEC Micro 

(1727) 

8001 


liMA 

8002 

Tektronix 

(1916) 


Line 


Function Device 

Source 


8085 (Cont’d) 

Programmable Communication Interface (USART) 


8251 A 

Intel 


|iPD8251 

NEC Micro 

(1814) 

Decoder, 1 of 8. See 8205, etc. under 8080. 


8205 

Intel 


Programmable Direct Memory Access Controller. 


8257 

Intel 


jiPD8257 

NEC Micro 

(1837) 

Cassette Controller 



pPB372 

NEC Micro 


CRT Controller. See 8275, etc. under 8080. 


8275-5 

Intel 

(1651) 

Floppy Disc Controller. See 8271 , etc. under 8080. 

8271 

Intel 

(1651) 

pPD371 

NEC Micro 

(1774) 

Keyboard Display Controller, 



8279-5 

Intel 

(1651) 

8 Bit I/O Port See 8212, etc. under 8080. 


8212 

Intel 


pPB8212 

NEC Micro 

(1804) 

Priority Interrupt Control. See 8214, etc. under 8080. 

8214 

Intel 


fiPB8214 

NEC Micro 

(1758) 

Programmable Interrupt Controller. 



8259-5 

Intel 


fiPD8259 

NEC Micro 

(1846) 

Programmable Interval timer. 



8253-5 

Intel 


|iP08253 

NEC Micro 

(1845) 

Programmable Peripheral Interface. 



82S0A-S 

Intel 


fiPD8255A 

NEC Micro 



(1830,1845) 

SDLC Protocol Controller. See 8273, etc. under 8080. 

8273 

Intel 

(1651) 

pPD379 

NEC Micro 

(1788) 

GPIB Talker/Listener Interface 



8291 

Intel 


ROM(2048x8) and I/O 



fiPD8355 

NEC Micro 

(1848) 

Erasable PROM, I/O 



m P08755 

NEC Micro 

(1848) 

Development System 



Intelec MDS 

Intel 

(1640) 

8001 

Tektronix 

(1916) 

8002 

Tektronix 

(1916) 

1 Universal Peripheral lnterface(slave microprocessor) 

8041 

Intel 

(1651) 

8741 

Intel 

(1651) 

I/O Expander, for 8041/8741 



8243 

Intel 

(1651) 

9080 

See 8080 series 

9440 


Line 


Function 


Device 


Source 


8085 


Many devices for the 8080 are also suitable for the 
8085 


CPU 


8085 


AMD 


8085 

fiPDSOK 

Intel 

NEC Hero 

(1644) 

(1847) 

PROM (Erasable), I/O 

8755 

Intel 

(1646) 

ftP08755 

NEC Micro 

(1848) 

RAM, I/O, Timer 

8155 

AMD 


8155 

iniei 


8156 

Intel 

(1645) 

fiPD8155 

NEC Micro 

(1847) 

ftPD8156 

NEC Micro 

(1847) 

ROM, I/O 

8355 

AMD 


8355 

Intel 

(1646) 

(iPD8355 

NEC Micro 

(1848) 

Analog Input, Multiplexer, A/D Converter 


MP21 

Burr-Brown 



Bidirectional Bus Driver. See 8216, 8226, etc. under 
8080. 

8216 Intel 

8226 Intel 

jiPB8216 NEC Micro (1810) 

NEC Micro (1810) 


20 


30 


40 


50 


60 


Microcomputer, 16 Bit (Mask programmed ROM) 
9440 Fairchild 


70 


80 


90 


100 


110 


9900 


Microprocessor 

S9900 

AMI 

(1575) 

S9980 

AMI 

(1585) 

QRPQQAft 

+ n 


TMS9900 

Tl 


TMS9980 

Tl 


Microcomputer, 16 Bit 

S9940 

AMI 

(1583) 


TMS9940 


Microcomputer, 16 Bit(Erasable PROM) 
TMS9940E Tl 


Clock Generator and Driver (4 phase for 9900) 
S9904 AMI 

SN54LS362 tTI 

SN74LS362 Tl 

TIM9904 Tl 


Data Selector/Multiplexer (See also Digital TTL 
Multiplexers 74LS251) 

S9905 AMI 

jtPB74LS251 NEC America 

SN54LS251 |T! 

SN74LS251 Tl 

TIM9905 Tl 


Priority Encoder (See also Digital TTL Miscellaneous, 
Priority Encoder, 74LS148) 

S9907 AMI 

SN74LS148 Tl 

TIM9907 Tl 


Priority Encoder, 8 Line to 3 Line, three state 
SN74LS348 Tl 

TIM9908 Tl 


Programmable Systems Interface (interrupt 
prioritization, I/O control and interval timing) 

S9901 AMI (1577) 

TMS9901 Tl 


Synchronous Communication Controller (Bi Sync and 
SDLC) 

S9903 AMI (1581) 

TMS9903 Tl 


Asynchronous Communication Controller (UART) (See 
also Interface Serial Transmitters Receivers) 


S9902 

AMI 

(1579) 

TMS6011 

Tl 


TMS9902 

Tl 


8 Bit Addressable Latch 



S9906 

AMI 


SN54LS259 

tTI 


SN74LS259 

Tl 


Til IAAA# 

IWnttWO 

Tl 


RAM (128x8)/ROM (1920x8) 



TMS9972 

Tl 


Development System 



8001 

Tektronix 

(1916) 

8002 

Tektronix 

(1916) 

10800 

Arithmetic Logic Unit, 4 Bit Slice 



MCI 0800 

Motorola 


MC10800M 

t Motorola 


Microprogram Control Function 



MCI 0801 

Motorola 


Memory Interface 



MCI 0803 

Motorola 



120 


130 


140 


150 


160 


170 


t Military Temperature Range (-55* to 125*C) 


* Typical Values , 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


10800 (Cont’d) 


Timing Function, 4 Phase 

MCI 0802 Motorola 


4 Bit Bidirectional Translator with Latch 

MCI 0804 Motorola 


5 Bit Bidirectional Translator with Latch 

MCI 0805 Motorola 


Function Device Source 


General Purpose (Cont’d) 


5 Bit ECL Transceiver with Latch 
MCI 0807 

Motorola 

1 Dual Address Register(32x9 Stack) ] 

| MCI 0806 

Motorola 1 

1 Multibit Shifter(16 Bit Programmable Shifter) j 

j MCI 0808 

Motorola j 

1 Memories (See Digital ECL Memories and Memory | 

1 PROMs/ROMs) 

i 

14500 

CPU, 1 Bit, Industrial Control Unit 


MC14500B 

Motorola 

Latch, 8 Bit 


MC14597B 

Motorola 

MC14598B 

Motorola 

MC14599B 

Motorola 


General Purpose 


Analog Input, Multiplexer, A/D Converter 


MP20 

Burr-Brown 


MP21 

Bur-Brown 


Analog Output, D/A Converter, Latched Input 


NE5018 

Signetics 

(1913) 

Analog Output, Dual D/A Converter 



MP10 

Burr-Brown 


MP11 

Burr-Brown 


Arithmetic Processor 



9511 

AMD 


9511-4 

AMD 


Arithmetic Processor, 4 function ASCII Floating Point 

Computations 



CY-450 

Cybernetic 


Sequence Controller 



57110 

tMMI 

(1654) 

67110 

MMI 

(1654) 

Deskew FIFO (to synchronize data from magnetic tape 1 

storage systems) 



8X03 

Signetics 


8X04 

Signetics 


Control Sequencer (to control fetch sequence of 


microinstructions) 



8X02 

Signetics 

(1877) 

CRT Video Timer Controller, Programmable 


CRT5027 

SMC 


Direct Memory Access(16 Bit) 



DM1883 

Western 


Priority Interrupt Controller 



MC6828 

Motorola 


MC8507 

Motorola 


Floppy Disc Controller/Transmitter (IBM 3740 


compatible) 



INS1771 

National 


FD1771 

Western 


FD1781 

Western 



Floppy Disc Controller 

(iPD372 

NEC Micro 

(1781) 

Cassette Controller 



jllPD371 

NEC Micro 

(1774) 

Printer Controller, for Seiko CR 330 or M310 


M PD764 

NEC Micro 

(1799) 

Printer Controller, for 5x7 dot matrix printer 


CY-480 

Cybernetic 


Plasma Display Controller and ASCII Keyboard 


INterface 



CY-300 

Cybernetic 


Synchronous Serial Data Adapter 



MC6852 

Motorola 


Asynchronous Communication Interface Adapter 


S6850 

AMI 

(1567) 

MC6850 

Motorola 


MC68A50 

Motorola 


MC68B50 

Motorola 


Peripheral Interface Adapter 



S6820 

AMI 

(1556) 

MCS6520 

MOS 


MCS6522 

MOS 


MC6820 

Motorola 


MC6821 

Motorola 


MC68A21 

Motorola 


MC68B21 

Motorola 


SY6520 

Synertek 


SY6522 

Synertek 


See also Interface Error Checking Circuits, Keyboard 

Encoders, Line Circuits, Memory and Peripheral 


Drivers, Serial Transmitters/Receivers; Memory 


EAROM's, FIFO’s, LIFO’s, PLA’s, PROM'S, RAM’S, 

ROM's. 





t Military Temperature Range (-55° to 125'C) 


* Typical Values 
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1C MASTER 


MICROPROCESSORS 


Manufacturer 

Model 

For Detailed Data See: 

AMD 

AM2901 

AMD 

9080A 

AMI 

S2000/A 

Page 1571 

AMI 

$6800 

Pages 1538, 1548 


General Structure 

4-Bit Slice 

8-Bit CPU 

4-Bit Microcomputer 

8-Bit CPU 


Type 

TTL 

NM0S 

NM0S 

NM0S 


No. of Devices per CPU 


1 

1 

i r 

CPU Size (Pins) 

40 

40 

40 

40 ! 

Supply Voltage 

5 

±5, 12 

9 

5 | 

CPU Power Dissipation (mw) 

925 

830 

250 

600 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

4 (8-Bit 1/0 Bus) 

8 

Instruction Word Size (bits) 

9 

8, 16, 24 

8 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 


65K 

im mu 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

to 10 MHz/ 1 phase 

to 4 MHz/ 2 phase 

1 MHz/0 phase 

1 MHz/ 2 phase 

Register to Register Add Time 
Oxsec/data word) 

0.125 

2 (2 MHz clock) 

4 

2 

No. of Registers 

Arithmetic 

0 

1 

1 

2 

Index 

0 

0 

2 

1 (16-Bit) 

General Purpose 

17 

6 

1 

0 

Return Stack Size (No. x bits) 

4x4 (2909) 

External RAM 

3x10 

External RAM 

Interrupts 

Optional 

Standard 

None 

Standard 

Type 


Vectored 8 Level 


Vectored, Multilevel 

Direct Memory Access 

Optional (2914) 

Standard 

None 

Optional 

BCD Arithmetic (Hardware) 

No 

Yes 

No 

Yes 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

— 55°C to 125°C 

— 55°C to 125°C 

Yes 

No 

Devices 

See System Components: 

2900 

8080 

clHHRil 

- 6800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

Yes (Emulator) 

Yes 

Prototyping System (Hardware & 
software development system) 

No 

No 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

No 

Yes 

Yes .. 

Software Support 

(from this manufacturer) 

Dnpirinnf Appomklor 
ngoiuciii noociiiuici 

No 

I1U 

Ua 

nu 

Vaa 

ICO 

Cross Assembler 

No 

No 

Yes 

Fortran IV 

Simulator 

No 

No 

Yes 

Fortran IV 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

No 

Yes 

Yes 

Diagnostic 

No 

No 

Yes 

Yes 

Edit 

No 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

Macro's 

No 

Delivery Start (Qtr.-Year) 

3 Qtr. 75 

3 Qtr. 75 

3 Qtr. 77 

1 Qtr. 75 

Alternate Sources 

Fairchild, Motorola, 
National, NEC, 
Raytheon, Signetics 

Intel, Mitsubishi, 
National, NEC, 
Raytheon, Signetics 

Future 

Fairchild, Hitachi, Motorola 

Comments 


Priority interrupts with 
Intel 8214. 

64x4 RAM, 1024x8 ROM, 
Timer, Touch Switch 
Input, Fluorescent 
Display Driver On-chip. 

DMA through HALT and 
three state control. 


Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

tor Detailed Data See: 


lllilll 

Data General 
mN601 

Essex 

SX200 

General Structure 


8/ 16-Bit CPU 

16-Bit CPU 

4-Bit CPU 

1 Type 

wmBsmnm 

NMOS 

NMOS 

PM0S 

No. of Devices per CPU 

m$m. ? 


1 

1 

CPU Size (Pins) 

64 

40 

40 

28 

Supply Voltage 

±5, 12 

±5, 12 

±5, 15 

15 

CPU Power Dissipation (mw) 

1000 

1000 

1000 

150 

Architecture 

Data Word Size (bits) 

16 

. 

8 

16 

4 

Instruction Word Size (bits) 

16, 32, 48 

16, 32, 48 

16 

8 

Directly Addressable Instruction 
Words (No.) 



32K 

IK 

Clock Frequency 
(Hz/ ext. phases required) 

n 

MIMMWiiB 

8.3 MHz/2 phase 

to 500/0 phase 

Register to Register Add Time 
Oisec/data word) 

4.67 

8.8 (2 MHz) 

2.4 

16 

No. of Registers 

Arithmetic 

16 

16 


1 

Index 

m 


2 

1 

General Purpose 

16 (in memory) 


4 

0 

Return Stack Size (No. x bits) 

fiiiKsm 


External RAM 

1x10 

Interrupts 

Standard 


Standard 

None 

Type 



16 Levels 


Direct Memory Access 



Standard 

None 

BCD Arithmetic (Hardware) 

No 

No 

No 

Yes 

Microprogrammable 


No 

No 

No 

Extended Temp. Range Available 

— 25°C to 85°C 


No 

— 40°C to 100°C Std. 

Devices 

See System Components: 


9900 

Micro Nova 

SX200 

Hardware Support 

Processor Cards 
(CPU system on a card) 

in 

No 

Yes 

No 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

No 

No 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

/ 

Yes 

Yes 

No 

Cross Assembler 


Timesharing 

Yes 

Fortran 

Simulator 



Yes 

Yes 

High Level Language 

Fortran, Cobol 


Fortran 

No 

Programs 

Debug 

Yes 


Yes 

No 

Diagnostic 

Yes 

Yes 

Yes 

No 

Edit 

Yes 


Yes 

No 

User Library 

(>25 programs from user) 

No 


Yes 

No 

Delivery Start (Qtr.-Year) 

1 Qtr. 78 

1 Qtr. 78 

3 Qtr. 76 

2 Qtr. 76 

Alternate Sources 

Tl 

Tl 

None 

None 

Comments 

Software compatible with 
990 minicomputer. 

8-Bit data bus, 16-Bit 
internal operation. 
Software compatible with 
/TMS9900. 




Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Fairchild 

F8 

Page 1606 

Fairchild 

F3870 

Fairchild 

F6800 

Fairchild 
F9409/2901 A 

- 

General Structure 

8-Bit CPU 

8-Bit CPU 

8-Bit CPU 

4-Bit Slice 


Type 


NMOS 

NMOS 

TTL 


No. of Devices per CPU 


1 

1 



CPU Size (Pins) 

40 

40 

40 

40 | 

Supply Voltage 


5 

5 

5 

CPU Power Dissipation (mw) 

MM EHM 


600 

925 

Architecture 

Data Word Size (bits) 

8 

8 

8 

Multiple of 4 

Instruction Word Size (bits) 

8, 16, 24 

8, 16, 24 

8, 16, 24 

9 

Directly Addressable Instruction 
Words (No.) 

• • ■ : . ■ ■ . • ;■ • ■ : 

65K 

2K 

65K 


Clock Frequency 
(Hz/ ext. phases required) 

2 MHz/0 phase 

4 MHz/0 phase 

1 MHz/2 phase 

to 10 MHz/1 phase 

Register to Register Add Time 
(yu-sec/ data word) 

■ 

2 

2 

2 

0.125 

No. of Registers 

Arithmetic 

1 

1 

2 

0 

Index 


2 

1 (16-Bit) 

0 

General Purpose 

64 

65 

0 

17 

Return Stack Size (No. x bits) 



External RAM 

4x4 (2909) 

Interrupts 

Standard 

Standard 

Standard 

Optional 

Type 

Vectored, 1 Level/ PSU 

Vectored, 1 Level 

Vectored, Multilevel 


Direct Memory Access 

Optional (3854) 

None 

Optional 

Optional (2914) 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

No 

Microprogrammable 

No 

No 

No 

Yes 

Extended Temp. Range Available 

-55°C to 125°C 

Future 

Future 

— 55°C to 125°C 

Devices 

See System Components: 

F8 

F8 

6800 

2900 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

No 

0 

*D Prototyping System (Hardwares 

'5 software development system) 

Yes 

Yes 

Yes 

No 

- 

CD In-System Emulator 

C (Tests system in place) 

Yes 

Yes 

Yes 

No 

~ Software Support 

O (from this manufacturer) 

Resident Assembler 


Yes 

Yes 

No 

^ Cross Assembler 

Fortran IV 

Fortran IV 

Fortran IV 

No 

Simulator 

Prototyping Sys, Fortran IV 

No 

Fortran IV 

No 

CD 

■gj High Level Language 

No 

No 

MPL 

No 

^■3 Programs 

Debug 

Yes 

Yes 

Yes 

No 

- 

Diagnostic 

Yes 

Yes 

Yes 

No 


Yes 

Yes 

Yes 

No 

User Library 

(>25 programs from user) 

Yes 

No 

No 

No 

Delivery Start (Qtr.-Year) 


1 Qtr. 78 

1 Qtr. 77 


Alternate Sources 

- 

Mostek, Motorola 

AMI, Hitachi, Motorola 

AMD, Motorola, National, 
NEC, Raytheon, Signetics 

Comments 


One chip microcomputer. 
Programmable hardware, 
timer on-chip. 
Software compatible 
with F8. 

DMA through HALT 
and three state control. 



Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

for Detailed Data See: 

Fairchild 

Maerelogic Bipolar 

Page 1613 

Fairchild 

Macrologic CMOS 

General Instrument 

CP-1 600/ A 

General Instrument 
LP-8000 

General Structure 

4-Bit Slice 

4-Bit Slice 

16-Bit CPU 

8-Bit CPU 

Type 

It 

CMOS 

NMOS 

PMOS 

No. of Devices per CPU 



1 

1 

CPU Size (Pins) 


24 

40 

40 

Supply Voltage 

i-flH US 1 

3 to 15 

-3, 5, 12 

-12, 5 

CPU Power Dissipation (mw) 

msm 

to 5mw at 10V 

750 

500 

Architecture 

Data Word Size (bits) 

Multiple of 4 

Multiple of 4 

16 

8 

Instruction Word Size (bits) 


4 

10, 20, 30 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

' 

. 

65K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

to 14 MHz/1 phase 

to 4.9 MHz (15V)/ 1 phase 

5 MHz/ 2 phase 

800 KHz/ 1 phase 

Register to Register Add Time 
Qisec/ data word) 

0.10 

0.086 (15V) 

2.4 

5.0 

No. of Registers 

Arithmetic 

. 0 

1 

0 

1 

Index 

0 

2 

0 

0 

General Purpose 

8 

2 

8 

48 

Return Stack Size (No. x bits) 



Standard 

1x8 or RAM 

Interrupts 

Optional 


External RAM 

Standard 

Type 

. . ‘ 


Vectored, Multilevel 

Vectored, 1 Level 

Direct Memory Access 

Optional 


Standard 

No 

BCD Arithmetic (Hardware) 

No 

No 

No 

Yes 

Microprogrammable 

Yes 

Yes 

No 

No 

Extended Temp. Range Available 

— 55°C to 125°C 

-55°C to 125°C 



Devices 

See System Components: 

Macrologic Bipolar 

Macrologic CMOS 

1600 

8000 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

No 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

'■ if ' ' . . ' ' .. 

No 

No 

Yes 

Yes 

Cross Assembler 


No 

Fortran IV 

Fortran IV 

Simulator 

1 

No 

Fortran IV 

Fortran IV 

High Level Language 

§ kme . ' 

No 

No 

No 

Programs 

Debug 

No 

No 

Yes 

Yes 

Diagnostic 

No 

No 

Yes 

Yes 

Edit 

No 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

4th Qtr. 75 

2 Qtr. 75 

3 Qtr. 74 

2 Qtr. 75 

Alternate Sources 

None 




Comments 

Hardware stack with 9406, 
10-Bit sequencer with 9408. 


CP-1600 3.6 fjsec add time 
with 3.3 MHz clock 






Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

General Instrument 

PIC 1650 

Harris 

HM6100 

Page 1631 

Harris 

HM6100A 

Page 1631 

Hughes. 

HCMP1802 


General Structure 

8 -Bit Microcomputer 

12-Bit CPU 

12-Bit CPU 

8 -Bit CPU 

r 

Type 

NMOS 

CMOS 

CMOS 

CMOS 


No. of Devices per CPU 

1 

1 

1 

1 


CPU Size (Pins) 

40 

40 

40 

40 


Supply Voltage 

5 

5 

4-11 

4 to 6/3 to 12 


CPU Power Dissipation (mw) 

375 

10 

40 

6 to 40 

Architecture 

Data Word Size (bits) 

8 

12 

12 

8 

Instruction Word Size (bits) 

12 

12 

12 

8 , 16, 24 

Directly Addressable Instruction 
Words (No.) 

512 

4K (Expandable to 32K) 

4K (Expandable to 32K) 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

1 MHz/0 phase 

4 MHz/0 phase 

8 MHz/0 phase 

0-6.4 MHz/0 phase 

Register to Register Add Time 
(^sec/data word) 

4 

5 (2.50 10V) 

2.5 

2.5 (6.4 MHz clock) 

No. of Registers 

Arithmetic 

0 

2 

2 

1 

Index 

0 

0 

0 

0 

General Purpose 

32 

4 

4 

32 

Return Stack Size (No. x bits) 

2x9 

None 

None 

External RAM 

Interrupts 

None 

Standard 

Standard 

Standard 

Type 


Vectored, 1 Level 

Vectored, 1 Level 

1 Level 

Direct Memory Access 

None 

Standard 

Standard 

Standard (on-chip) 

- 

BCD Arithmetic (Hardware) 

No 

No 

No 

No 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

Future 

— 55°C to 125°C 

— 55°C to 125°C 

— 55°C to 125°C Standard 

Devices 

a 

occ ojroiGiii uumpuiiciiLo: 

1 rnr\ 

J.OUU 

IMftO 

UJlUU 

ci An 

UAUU 

1800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

0 

"O Prototyping System (Hardware & 

software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 

C (Tests system in place) 

Yes 

^ No 

No 

Yes 

~ Software Support 

O (from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

- 

(§5 Cross Assembler 

Yes 

Fortran IV 

Fortran IV 

Fortran IV, Timesharing 

Simulator 

Yes 

Fopel III 

Fopel 

Yes 

CD 

Hioh 1 evel 1 aneuape 

No 

Focal, Basic, Fortran 

Fnral Racic Fortran 

No 

43 Programs 

^ Debug 

Yes 

Yes 

Yes 

Yes 

HI Diagnostic 

Yes 

Yes 

Yes 

Yes 

Edit 

Yes 

Yes 

Yes 

Yes 

yS User Library 

(>25 programs from user) 

No 

' 


No 

Delivery Start (Qtr.-Year) 

2 Qtr. 77 

1 Qtr. 76 

1 Qtr. 76 

3 Qtr. 77 

•S Alternate Sources 

None 

Intersil 

Intersil 

RCA 

Comments 

Stand alone controller. 


MM 



Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


ICROPROCESSORS (cont) 


Manufacturer 

Model 

Far Detailed Data See: 


General Structure 


Type 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 

Data Word Size (bits) 


instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


Clock Frequency 
(Hz/ ext. phases required) 


Register to Register Add Time 
(/tsec/data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


Interrupts 


Type 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components: 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


High Level Language 


Programs 

Debug 


Diagnostic 

Edit 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


Alternate Sources 



2-Bit Slice 


TTL 


>2 


28 and 40 



Intel 

Intel 

4004 

4040 

4-Bit CPU 

4-Bit CPU 

PM0S 

PMOS 

1 

1 

16 

24 

15 (or -10, 5) 

15 (or -10, 5) 

450 

1000 


Multiple of 2 


512 (Microinstructions) 


to 6 MHz/1 phase 


0.15 (16 bits) 
2 


0 


11 


None 


Optional 


8 Level Priority (3214) 


No 


No 


Yes 


— 55°C to 125°C 


500 to 740 kHz/ 2 phase 500 to 740 kHz/ 2 phase 


CROMIS Microassembler 


No 


No 


No 


3 Qtr. 74 


Signetics 




Fortran IV 


Fortran IV 


No 


Yes 


2 Qtr. 71 


National 


Fortran IV 


No 


Yes 


4 Qtr. 74 


None 



8-Bit CPU 


PM0S 


1 


18 




800 kHz/ 2 phase 



Yes 

Fortran IV 
Fortran IV 
PL/M (Fortran IV) 



Yes 

1 Qtr. 72 
None 



Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Intel 

8021 

Page 1649 

Intel 

8048/8748 

Page 1648 

Intel 

8049 

Page 1650 

Intel 

8080A 


General Structure 

8-Bit Microcomputer 

8-Bit Microcomputer 

8-Bit Microcomputer 

8-Bit CPU 


Type 


iseMss 

NM0S 

NM0S 


No. of Devices per CPU 


HSHi 

1 

1 


CPU Size (Pins) 



40 

40 


Supply Voltage 

MMSl 

5 

5 

±5, 12 


CPU Power Dissipation (mw) 



350 

780 


Architecture 

Data Word Size (b'ts) 


8 


8 

Instruction Word Size (bits) 


mn 


8, 16, 24 

Directly Addressable Instruction 
Words (No.) 



4K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 




2 MHz/ 2 phase 
(2.6 and 3 MHz opt.) 

Register to Register Add Time 
Usee/ data word) 




2 (2 MHz clock) 

No. of Registers 

Arithmetic 

mm 

HMHI 


P 

Index 

0 



0 

General Purpose 



128 

6 

Return Stack Size (No. x bits) 

8x16 


8x16 

External RAM 

Interrupts 

None 


Yes 

Standard 

Type 


Dual, 1 Level, Vectored 


Vectored, Multilevel 

Direct Memory Access 

No 

No 

No 

Standard 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

Yes 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 


. — 55 C C to 125°C 

■11? . "■ ■ 

— 55°C to 125°C 

Devices 

See System Components: 

: AA* A 

OIWO 

8048 

8048 

8080 

Hardware Support 

Processor Cards 
(CPU system on a card) 

■H 

Yes 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

Yes 

Cross Assembler 

No 

No 

No 

Fortran IV 

Simulator 

No 

No 

No 

Fortran IV 

High Level Language 

No 

No 

No 

PL/M (Fortran IV) 

Programs 

Debug 


mmsm mm 

Yes 

Yes 

Diagnostic 

IISMS 



Yes 

Edit 




Yes 

User Library 

(>25 programs from user) 



i# iif tip 

Yes 

Delivery Start (Qtr.-Year) 

»;.ig.rgygraaBEi 

1 Qtr. 77 


4 Qtr. 73 

Alternate Sources 

gjjjjjjli 


ipppi 

AMD, Mitsubishi, National, 
NEC, Signetics, Tl 

Comments 

Software 
subset of 8048. 

8048 has ROM, 

8748 U.V. PROM, 

8O35externaLR0M. 




Tinted column indicates additional data is provided on the page noted, 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

SV'iV 

Intersil 

IM6100 

Mitsubushi 

MELPS 8 

Monolithic Memories 
67080 

Page 1654 ; ; 

General Structure 


12-Bit CPU 

8-Bit CPU 


Type 


CMOS 

NM0S 

nnEinsH 

No. of Devices per CPU 

i 

1 

1 

is®™™ 

CPU Size (Pins) 


40 

40 

40 

Supply Voltage 

H % % 

5 to 10 (5 nominal) 

±5, 12 

5 

CPU Power Dissipation (mw) 


10 

780 


Architecture 

Data Word Size (bits) 


12 

8 


Instruction Word Size (bits) 


12 

8, 16, 24 

I1MII 

Directly Addressable Instruction 
Words (No.) 


4K (Expandable to 32K) 

65K 


Clock Frequency 
(Hz/ ext. phases required) 


4 MHz/0 phase 

2 MHz/ 2 phase 

0 to 10 MHz/1 phase 

Register to Register Add Time 
Usec/data word) 

: 1 ' - , 

1.3 

5 (2.5 at 10V) 

2 (2 MHz clock) 


No. of Registers 

Arithmetic 

! 

2 

1 

m i m 

Index 


0 

0 

■■ -■ % % wm ' 

General Purpose 


4 

6 

17 

Return Stack Size (No. x bits) 


None 

External RAM 


Interrupts 


Standard 

Standard 

67116 

Type 


Vectored, 1 Level 


16 Vectored 

Direct Memory Access 


Standard 

Standard 

wmsmmm 

BCD Arithmetic (Hardware) 


No 

Yes 


Microprogrammable 


No 

No 


Extended Temp. Range Available 


— 55°C to 125°C 

No 

— 55°C to 125°C 

Devices 

See System Components: 

8085 

6100 

8080 


Hardware Support 

Processor Cards 
(CPU system on a card) 

miiiiii 

Yes 



Prototyping System (Hardware & 
software development system) 


Yes 



In-System Emulator 
(Tests system in place) 


No 



Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

No 

Cross Assembler 

Fortran IV 

Yes 

Yes 

Fortran IV 

Simulator 

Fortran IV 

' Forpal III 


No 

High Level Language 

PL/M 

Yes 

PL/M 

No 

Programs 

Debug 


Yes 


No 

Diagnostic 

Yes 

Yes 


HHHSOBHi 

Edit 

Yes 

Yes 


No 

User Library 

(>25 programs from user) 

.... ■ ... 

v 

Yes 

Yes (DEC) 


No 

Delivery Start (Qtr.-Year) 


2 Qtr. 75 


4 Qtr. 75 

Alternate Sources 

AMD, NEC, Siemens 

Harris 



Comments 

8080A compatible with 
multiplexed bus operation. 

Executive PDP-8, 
Instruction Set 

CPU M58710S 
compatible with 8080. 

RAM on-chip. 


e 


Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

MOS Technology 

6500 

Mostek 

F8 

Mostek 

MK3870 

Mostek 

Z80 


General Structure 

8 -Bit CPU 

8 -Bit CPU 

8 -Bit CPU 

8 -Bit CPU ; 


Type 

NMOS 

NMOS 

NMOS 

NMOS I 


No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

40 or 28 

40 

40 

40 | 

Supply Voltage 

5 

5, 12 

5 

5 

CPU Power Dissipation (mw) 

200 

600 

300 

1100 

Architecture 

Data Word Size (bits) 

8 

8 

8 

8 

Instruction Word Size (bits) 

8 , 16, 24 

8 , 16, 24 

8 , 16, 24 

8 , 16, 24, 36 

Directly Addressable Instruction 
Words (No.) 

65K 

65K 

2K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

to 2 MHz /1 phase 

2 MHz/0 phase 

4 MHz/0 phase 

2.5 MHz/ 2 phase (4 MHz opt.) 

Register to Register Add Time 
Usee/ data word) 

1 

2 

2 

1.6 (2.5 MHz dock) 

No. of Registers 

Arithmetic 

1 

1 

1 

1 

Index 

2 

2 

2 

2 

General Purpose 

0 

65 

65 

14 

Return Stack Size (No. x bits) 

External RAM 

1x8 or RAM 

1x8 or RAM 

External RAM 

Interrupts 

Standard 

Standard 

Standard 

Standard 

Type 

Vectored, 2 Level 

Vectored, 1 Level/ PSU 

Vectored, 1 Level 

Vectored, Multilevel 

Direct Memory Access 

Optional 

Optional (MK3854) 

None 

MK3883-DMA 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

Yes 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

— 55°C to 85°C 


— 40°C to 85°C 

— 55°C to 125°C 

Devices 

See System Components: 

6500 

F 8 

FS 

Z80 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

Yes 

w 

TJ Prototyping System (Hardwares 

'3 software development system) 

Yes 

Yes 

Yes 

Yes 

^ In-System Emulator 

C (Tests system in place) 

Yes 

Yes 

Yes 

Yes 

~ Software Support 

O (from this manufacturer) 

(T) 

— ncoiucm no^cmuici 

Yes 

Yes 

Yes 

Yes 

C 0 Cross Assembler 

Fortran IV 

Fortran IV 

Fortran IV 

Fortran IV 

- 

i- Simulator 

Fortran IV 

Timesharing 

No 

Timesharing 

Q) 

High Level Language 

No 

No 

No 

PLZ 

45 Programs 

^ Debug 

Yes 

Yes 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

3 Qtr. 75 

3 Qtr. 75 

1 Qtr. 77 

2 Qtr. 76 

Alternate Sources 

Synertek 

Fairchild, SGS 

Fairchild, Motorola 

NEC, Zilog 

Comments 

DMA based on a stopping 
CPU, but address bus 
connections are not 3 state. 

64 bytes of RAM in CPU 
1024 bytes of ROM in PSU 
programmable timer. 

One chip microcomputer. 
Programmable hardware, 
timer on-chip. 

8080A Software compatible 
with additional instructions. 
Vectored priority interrupt 
in peripheral devices. 


Tinted column indicates additional data is provided on the page noted. 


@!G MASTER 197S 




















































































































































MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Motorola 

M2901 

Motorola 

M3870 

Motorola 

M6800 

Motorola 

Ml 0800 


General Structure 

4-Bit Slice 

8-Bit CPU 

8-Bit CPU 

4-Bit Slice 


Type 

TTL 

NMOS 

NMOS 

ECL 


No. of Devices per CPU 


1 

1 



CPU Size (Pins) 

40 

40 

40 

48 


Supply Voltage 

5 

5 

5 

-2, -5.2 


CPU Power Dissipation (mw) 

925 

300 

600 



Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

8 

Multiple of 4 


Instruction Word Size (bits) 

9 

8, 16, 24 

8, 16, 24 

1 


Directly Addressable Instruction 
Words (No.) 


2K 

65K 



Clock Frequency 
(Hz/ ext. phases required) 

to 10 MHz/1 phase 

4 MHz/0 phase 

1-2 MHz/ 2 phase 

0 to 6 MHz/1 phase 


Register to Register Add Time 
(^sec/data word) 

0.125 

2 

1 (2 MHz clock) 

0.041 typ. 16-Bit 


No. of Registers 

Arithmetic 

0 

1 

2 

Ext. 


Index 

0 

2 

1 (16-Bit) 

MCI 0803 


General Purpose 

17 

65 

0 

MCI 0803 


Return Stack Size (No. x bits) 

4x4 (M2909) 

1x8 or RAM 

External RAM 

MC10801 


Interrupts 

Optional 

Standard 

Standard 



Type 


Vectored, 1 Level 

Vectored, Multilevel 



Direct Memory Access 

Optional 

None 

Optional 



BCD Arithmetic (Hardware) 

No 

Yes 

Yes 

Yes 



Microprogrammable 

Yes 

No 

No 

Yes 


Extended Temp. Range Available 



No 

No 


Devices 

See System Components: 

2900 

F8 

6800 

10800 


Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

No 

0 

*3 

Prototyping System (Hardware & 
software development system) 

No 

Yes 

Yes 

No 

In-System Emulator 
(Tests system in place) 

No 

Yes 

Yes 

No 

0 

C 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

No 

o 

-t— « 

o 

0 

Cross Assembler 

No 

Fortran IV 

Fortran IV 

No 

0 

CO 

Simulator 

No 

No 

Fortran IV 

No 

k- 

CD 

■+-» 

CO 

High Level Language 

No 

No 

MPL (Fortran) 

No 

Programs 

Debug 

No 

Yes 

Yes 

No 

CO 

2 

Diagnostic 

No 

Yes 

Yes 

No 



Edit 

No 

Yes 

Yes 

No 

cc 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

O 

<0 

(A 

Delivery Start (Qtr.-Year) 

3 Qtr. 76 

4 Qtr. 77 

2 Qtr. 74 

2 Qtr. 76 

w# 

Ul 

Alternate Sources 

AMD, Fairchild, National, 
NEC, Raytheon, Signetics 

Fairchild, Mostek 

AMI, Fairchild, Hitachi 

Future 

O 

O 

0E 

Q. 

Comments 


One chip microcomputer. 
Programmable hardware, 
timer on-chip. 

DMA through HALT and 
three state control. 


o 

DC 

O 






£ 




Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

National 

IMP 16 

Page 1656 

National 

INS4004 (FIPS) 

Page 1656 

National 

INS2650 

Page 1656 

National 

INS8080A 

Pages 1656, 1670 


General Structure 

4-Bit Slice 

4-Bit CPU 

8-Bit CPU 

8-Bit CPU 


Type 

PMOS 

Km iH 

NMOS 

NMOS 


No. of Devices per CPU 


' gj 

1 

1 


CPU Size (Pins) 

24 

MWW 

40 

40 

Supply Voltage 

-12,5 

mmmmm 

5 

±5, 12 

CPU Power Dissipation (mw) 


450 

525 

780 

Architecture 

Data Word Size (bits) 

16 

4 

8 

8 

Instruction Word Size (bits) 

16 

8, 16 


8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

65K 

4K 

32K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

to 700 kHz/ 4 phase 

500 to 740 kHz/2 phase 

WKfV.lv, ■fgvjjSB*. lis , .V. .. 

2 MHz/ 2 phase 
(2.6 & 3 MHz opt.) 

Register to Register Add Time 
Usee/ data word) 

4.6 


m HBKmi 

2 (2 MHz) 

No. of Registers 

Arithmetic 

4 

P®Hi® 

sn 

X V : ; '■ : . • • ■ . '/•: 

1 

Index 

4 

mm i m i 


0 

General Purpose 

4 

16 

7 

6 

Return Stack Size (No. x bits) 

16x16 

3x12 

8x15 

External RAM 

Interrupts 

Standard 

None 

Standard 

Standard 

Type 

2 Level 


Vectored 

Vectored, Multilevel 

Direct Memory Access 

Optional 

None 

Standard 

Standard 

BCD Arithmetic (Hardware) 

No 

Yes 

Standard 

Yes 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

No 


No 

— 40to85°C/ — 55tol25°C 

Devices 

See System Components: 


inn * f in in 

HUUH/ HUHU 

2650 

8080 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

No 

Yes 

Yes 

In-System Emulator 
(Tests system in piace) 

No 

No 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

No 

Yes 

Yes 

Cross Assembler 

Fortran IV 

No 

Fortran IV, PDP-11 

Yes 

Simulator 

No 

No 

Fortran IV 

No 

High Level Language 

SM/PL 

No 

PUS 

Basic (LLL) 

Programs 

Debug 

Yes 

No 

Yes 

Yes 

Diagnostic 

Yes 

No 

Yes 

Yes 

Edit 

Yes 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

Yes 

No 

No 

No 

Delivery Start (Qtr.-Year) 

1 Qtr. 73 

3 Qtr. 75 

1 • ’'ill 

3 Qtr. 76 

Alternate Sources 

None 

Intel 

Signetics 

AMD, Intel, Mitsubishi, 
NEC, Signetics, Tl 

Comments 




Hardware and software 
support thru 
independent company. 


Tinted column indicates additional data is provided on the page noted. 
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4-Bit CPU 


Standard 
1 Level 
None 


5781/82 


Fortran IV 


Signetics 


2 chip calculator based 
system, expandable RAM, 


DMA requires external 
controller. 


ICROPROCESSORS (cont) 


MASTER SELECTION GUIDE 


Manufacturer 

Mode! 

For Detailed Data See: 


General Structure 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 
Data Word Size (bits) 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hz/ ext. phases required) 

Register to Register Add Time 
(//.sec /data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


Interrupts 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components: 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


High Level Language 


Programs 

Debug 


Diagnostic 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


None 


Alternate Sources 


Comments 


Tinted column indicates additional data is provided on the page noted, 
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NEC Micro 
aCOM-42 
Page 1727 


4-Bit Microcomputer I 4-Bit Microcomputer 


t;7QQ 


National 

MM5799 


Manufacturer 

Model 

For Detailed Data See: 


4-Bit Microcomputer 


4-Bit Microcomputer 
PMOS 


General Structure 
Type 


No. of Devices per CPU 
CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 

Data Word Size (bits) 


Instruction Word Size (bits) 


1536 (internal) 


630 (internal) 


400 kHz/0 phase 


280 kHz/0 phase 
14 


Register to Register Add Time 
(jusec/data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


2x11 


Interrupts 


None 


Direct Memory Access 


None 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


5799 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


v_ 

Simulator 

<D 

High Level Language 

4? Programs 

-2E Debug 

■ ■ 

Diagnostic 

cc 

Edit 

o 

(ft 

tf) 

111 

User Library 

(>25 programs from user) 

Delivery Start (Qtr.-Year) 

o 

o 

Alternate Sources 

cc 

CL 


o 

Comments 


Timesharing 


1 Qtr. 77 


2 Qtr. 76 


None 


None 


1 chip calculator 
based system, expandable 
I/O. 


1 chip calculator based 
system, expandable RAM, 
I/O. 


MICROPROCESSORS (cont) 


Clock Frequency 
(Hz/ ext. phases required) 


©!G MASTER 197S 


National 

MM57140 


Directly Addressable Instruction 
Words (No.) 


Tinted column indicates additional data is provided on the page noted. 
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NEC Micro 
mPDZ- 80 
Page 1760 

8-Bit CPU 


4-Bit Microcomputer 


Multiple of 4 


External RAM 


8080/ Fortran IV 


MASTER SELECTION GUIDE 


Manufacturer 

Model 

For Detailed Data See: 


General Structure 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 

Data Word Size (bits) 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


Clock Frequency 
(Hz/ ext. phases required) 


Register to Register Add Time 
Usee / data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


Interrupts 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components.- 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


High Level Language 


Programs 

Debug 


Diagnostic 
Edit 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


3 Qtr. 77 


4 Qtr. 77 


Alternate Sources 


Comments 


Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 



Manufacturer 

Model 

For Detailed Data See: 

NEC Micro 
mPD8048 

Page 1849 

NEC 

mPD8080A 

Pages 1736, 1750 

NEC Micro 
ju,PD8085 

Page 1847 

Panasonic 

MN1400 

General Structure 

8-Bit Microcomputer 

8-Bit CPU 

8-Bit CPU 

4-Bit Microcomputer 

Type 

NMOS 

NMOS 

NMOS 

NMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

. An . ■ 

40 

40 

28/40/64 

Supply Voltage 

5 

±5, 12 

5 

5 

CPU Power Dissipation (mw) 

300 

780 

500 

500 

Architecture 

Data Word Size (bits) 

8 

8 


4 

Instruction Word Size (bits) 

8, 16 

8, 16, 24 

8, 16, 24 

8 

Directly Addressable Instruction 
Words (No.) 

4K 

65K 

65K 

768 or 1024 (internal) 

Clock Frequency 
(Hz/ ext. phases required) 

6 MHz/0 phase 

2 MHz/ 2 phase 
(1.25 to 3 MHz Opt.) 

2.5 MHz/0 phase 

0-300 kHz/0 phase 

Register to Register Add Time 
(#sec/data word) 

2.5 

2 (2 MHz clock) 

2 

10 

No. of Registers 

Arithmetic 

16 

1 

1 


Index 

0 

0 

0 


General Purpose 

64 

6 

7 


Return Stack Size (No. x bits) 

8x16 

External RAM 

External RAM 


Interrupts 

Yes 

Standard 

Standard 


Type 

Dual, 1 Level, Vectored 

Vectored, Multilevel 

Vectored Multilevel 


Direct Memory Access 

No 

Standard 

Standard 


BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

No 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

No 

No 

No 

None 

Devices 

See System Components: 

8048 

8080 

8085 

i *nn 
i*rww 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

No 


Prototyping System (Hardware & 
software development system) 

No 

Yes 

No 


In-System Emulator 
(Tests system in place) 

No 

No 

No 


Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

No 

Cross Assembler 

Yes 

Timesharing 

Fortran IV 

Yes 

Simulator 

No 


Yes 

Yes 

High Levei Language 

No 

PL/N 

PL/N 

No 

Programs 

Debug 

No 

Yes 

No 

Yes 

Diagnostic 

No 

Yes 

No 

Yes 

Edit 

Yes 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 




No 

Delivery Start (Qtr.-Year) 



( * WWM 

4 Qtr. 77 

Alternate Sources 


AMD, Intel, 

National, Signetics, T! 

BiiS 

None 

Comments 

mSKaB&Bm 

NEC /*PD753 is 42 
pin version 




Tinted column Indicates additions! data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Raytheon Semi 

2900 

RCA 

CDP1802 

Rockwell 

PPS4/1 

Rockwell 

PPS-4/ 2, PPS-4 

General Structure 

4-Bit Slice 

8-Bit CPU 

4-Bit CPU/ Microcomputer 

4-Bit CPU 

Type 

TTL 

CMOS 

PMOS 

PMOS 

No. of Devices per CPU 


1 

1 

1 

CPU Size (Pins) 

40 

40 

28/42/52 

42 

Supply Voltage 

5 

4 to 6/3 to 12 

15 

17 (or -12, 5) 

CPU Power Dissipation (mw) 

925 

6 to 40 

200 

225 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

4 

4 

Instruction Word Size (bits) 

9 

8, 16, 24 

8, 16 

8, 16 (Multifunction instr.) 

Directly Addressable Instruction 
Words (No.) 


65K 

Various 

4K 

Clock Frequency 
(Hz/ ext. phases required) 

to 10 MHz/1 phase 

0-6.4 MHz/0 phase 


(PPS-4) 256 kHz/ 2 phase 
(PPS-4/ 2) 199 kHz/ 0 or 2 phase 

Register to Register Add Time 
Usee / data word) 

0.125 

2.5 (6.4 MHz clock) 


5 

No. of Registers 

Arithmetic 

0 

1 

1 

0 

Index 

0 

0 

0 

0 

General Purpose 

17 

32 

1 

3 

Return Stack Size (No. x bits) 

4x4 (2909) 

External RAM 


2x12 

Interrupts 

Optional 

Standard 


Standard PPS4 

Type 


1 Level 


1 Level 

Direct Memory Access 

Optional 

Standard (on-chip) 


None 

BCD Arithmetic (Hardware) 

No 

No 

No 

No 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

— 55°C to 125°C 

— 55°C to 125°C Standard 


— 55°C to 125°C 

Devices 

See System Components: 

2900 

1800 

PPS-4, PPS-8 

PPS-4, PPS-8 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 


Yes 

Prototyping System (Hardware & 
software development system) 

No 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

No 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler < 

No 

Yes 

Yes 

Yes 

Cross Assembler 

Yes 

Fortran IV, Timesharing 


Fortran IV, Timesharing 

Simulator 

No 

Yes 

Yes 

Yes 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

. No 

No 


Yes 

Delivery Start (Qtr.-Year) 

1 Qtr. 76 

1 Qtr. 76 

2 Qtr. 76 

PPS4 3 Qtr. 72 
PPS4/2 3 Qtr. 75 

Alternate Sources 

AMD, Fairchild, Motorola, 
National, NEC, Signetics 

Hughes 



Comments 

Microassembler on 
timeshare. 


1-chip parallel 
microcomputer, several 
memory options and 
instruction sets. 

i — 

The PPS-4/ 2 is a 2 chip clock, 
direct display drive, expanded 
1/0 on CPU chip; 1284 RAM, 
2048x8 ROM, 16 1/0 ports on 
separate memory-l/0 chip. 


Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Rockwell 

PPS-8 

Rockwell 

R6500 


Signetics 

2650 

General Structure 

8-Bit CPU 

8-Bit Microcomputer 

2-Bit Slice 

8-Bit CPU 

Type 

PMOS 

NMOS 

TTL 

NMOS 

No. of Devices per CPU 

1 

1 


1 

CPU Size (Pins) 

42 

28 or 40 


40 

Supply Voltage 

17 (or -12, 5) 

5 

ini laaMasa i 

5 

CPU Power Dissipation (mw) 

225 

700 


525 

Architecture 

Data Word Size (bits) 

8 

8 

Multiple of 2 

8 

Instruction Word Size (bits) 

8, 16, 24 (Multifunction instr.) 

8, 16, 24 

1 

8, 16, 24 

Directly Addressable instruction 
Words (No.) 

16K 

to 65K 

512 

32K 

Clock Frequency 
(Hz/ ext. phases required) 

(PPS-8/ 2) 189 kHz/ 0 phase 
(PPS-8) 256 kHz/ 2 phase 

1 and 2 MHz/ 0-2 phase 


Oto 1.25 MHz/1 phase 

Register to Register Add Time 
(^sec/data word) 

(PPS-8/ 2) 5 
(PPS-8) 4 

1 


4.8 

No. of Registers 

Arithmetic 

1 

1 

2 

0 

Index 

0 

2 

0 

0 

General Purpose 

6 

0 

10 

7 

Return Stack Size (No. x bits) 

32x8 

1x8 

None 

8x15 

Interrupts 

Standard 

Standard 

Optional 

Standard 

Type 

3 Level 

2 Level 

8 Level Priority 

Vectored 

Direct Memory Access 

Optional DMA Controller 

Optional 

No 

Standard 

BCD Arithmetic (Hardware) 

No 

Yes 

No 

Standard 

Microprogrammable 

No 

No 

Yes 

No 

Extended Temp. Range Available 

— 55°C to 125°C 

No 

No 

No 

naymae 

wviiwuo 

See System Components: 

PPS-4, PPS-8 

6500 

3000 

2650 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

No 

Yes 

fn-System Emulator 
(Tests system in place) 

Yes 

Yes 

No 

Yes 

Software Support 

(from this manufacturer) 
Resident Assembler 

Yes 

Yes 

No 

Yes 

Cross Assembler 

Fortran IV, Timesharing 

Yes 

No 

Fortran IV, PDP-11 

Simulator 

Yes 

Yes 

No 

Fortran IV 

High Level Language 

No 

No 

No 

?u& 

Programs 

Debug 

Yes 

Yes 

v "■ " • ■ • . . 'v. ■. ' : 

No 

Yes 

Diagnostic 

Yes 

Yes 

No 

Yes 

Edit 

Yes 

Yes 

1 

Yes 

User Library 

(>25 programs from user) 

No 

No 

. 

No 

No 

Delivery Start (Qtr.-Year) 

PPS-8 1 Qtr. 75, 

PPS-8/ 2 2 Qtr. 76 

3 Qtr. 77 

3 Qtr. 75 

2 Qtr. 75 

Alternate Sources 


MOS Technology, Synertek 

Intel 

National 

Comments 


Bus compatible 
with 6800. 

OMiuaalainMMnai 

| Any of the general 

purpose registers can be 

1 used as an index register. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Signetics 

8X02/2901-1 

Pages 1851, 1877 


Signetics 

MP8080A 

Synertek 

SY6500 

General Structure 


8-Bit CPU 

8-Bit CPU 

8-Bit CPU 

Type 

TTL 

TTL 


NMOS 

No. of Devices per CPU 


1 

1 

1 

CPU Size (Pins) 



40 

40 or 28 

Supply Voltage 

5 

5 

±5, 12 

5 

CPU Power Dissipation (mw) 

1320 


780 

200 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

8 

8 

Instruction Word Size (bits) 

>18 

16 

8, 16, 24 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

' • • ' 

. 

8K 

65K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

'■V : : ■ S £ ■ 

'- V,' 

v‘. V -l ' .' s 

■piiihii 

2 MHz/ 2 phase 

to 2 MHz / 1 phase 

Register to Register Add Time 
(^sec/data word) 


0.25 

2 

1 

No. of Registers 

Arithmetic 



1 

1 

Index 

V} ■’ BS ~ 


0 

2 

General Purpose 

16 

8 

6 

0 

Return Stack Size (No. x bits) 



External RAM 

External RAM 

Interrupts 


Yes 

Standard 

Standard 

Type 

as 

Polled 

Vectored; Multilevel 

Vectored, 2 Level 

Direct Memory Access 


Yes - 

Standard 

Optional 

BCD Arithmetic (Hardware) 

No 

No 

Yes 

Yes 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

No 

Future 


— 55°C to 85°C 

Devices 

See System Components: 

2900 

8X300 

8080 

6500 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 


Yes 

Prototyping System (Hardware & 
software development system) 

No 

Yes 


Yes 

In-System Emulator 
(Tests system in place) 

No 

Yes 


Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 


Yes 

Cross Assembler 

Yes 

Vac 

■ wj 


Fortran IV 

Simulator 

ee mm- 

' -f . 1 


Fortran IV 

High Level Language 




No 

Programs 

Debug 

No 

No 


Yes 

Diagnostic 

No 

Yes 


Yes 

Edit 

•> 



No 

User Library 

(>25 programs from user) 

No 

No 


No 

Delivery Start (Qtr .-Year) 

4 Qtr. 77 

3 Qtr. 76 

4 Qtr. 77 

4 Qtr. 75 

Alternate Sources 

AMD, Fairchild, Motorola, 
National, NEC, Raytheon 

• ; ..* ' • •• ' \ 

AMD, Intel, National, 
NEC, Tl 

M0S Technology, 
Rockwell 

Comments 

The 2901-1 can be used 
with 2909/2911 sequences 
as well as the 8X02. 

Bipolar with 
fixed instructions. 


DMA based on a stopping 
CPU, but address bus 
connections are not 

3 state. 


Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 



Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 
SBP040GA/SBP0401A 

Texas Instruments 
SBP9900 

Texas Instruments 
SN54/74LS481 

Texas Instruments 
SN74S481 

General Structure 

4-Bit Slice 

16-Bit CPU 

4-Bit Slice 

4-Bit Slice 

Type 

I’L 

l*L 

TTL-LS 

TTL-S 

No. of Devices per CPU 


1 



CPU Size (Pins) 

40 

64 

48 

48 

Supply Voltage 

200 mA at 0.85V 

500 mA 

5 

5 

CPU Power Dissipation (mw) 

170. 

500 

1000 

2000 

Architecture 

Data Word Size (bits) 

9 (Microinstruction Select) 

16 

Multiple of 4 

Multiple of 4 

Instruction Word Size (bits) 


16, 32, 48 

11 


Directly Addressable Instruction 
Words (No.) 

(512 Microinstructions) 

32K 

Multiple of 4 Bits 


Clock Frequency 
(Hz/ ext. phases required) 

to 2 MHz/1 phase 

0-3 MHz/1 phase 

0-9 MHz/1 phase 

0-15 MHz / 1 phase 

Register to Register Add Time 
Oisec/data word) 

0.5 (2 MHz clock) 

4.67 

0.11 

0.06 

No. of Registers 

Arithmetic 

2 

16 

2 

- 2 

Index 

0 

15 

0 

0 

General Purpose 

8 

16 

16 

16 

Return Stack Size (No. x bits) 

None 

None 

None 

None 

Interrupts 

Optional 

Standard 

Optional 

Optional 

Type 

Optional 

Vectored, 16 Levels 



Direct Memory Access 

Standard 

Yes 

Standard 

Standard 

BCD Arithmetic (Hardware) 

Microprogrammable 

No 

Yes 

Yes 

Microprogrammable 

(512 Microinstructions) 

No 

Yes 

Yes 

Extended Temp. Range Available 

— 55°C to 125°C 

-55°C to 125°C Standard 

— 55°C to 125°C 

Future 

Devices 

See System Components: 

SBP400 

, 

i 

9900 

54/74LS481 

74S481 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes (hardware) 

Yes 

Future 

Future 

In-System Emulator 
(Tests system in place) 

No 

Yes 

No 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

No 

No 

Cross Assembler 

Fortran microassembler 

Yes 

No 

No 

Simulator 

No 

Timesharing 

No 

No 

High Level Language 

No 

Fortran, Cobol 

No 

No 

Programs 

Debug 

No 

Yes 

No 

No 

Diagnostic 

No 

Yes 

No 

No 

Edit 

No 

Yes 

No 

No 

User Library 

(>25 programs from user) 

No 

Yes 

No 

No 

Delivery Start (Qtr.-Year) 

1 Qtr. 75 

1 Qtr. 77 

1 Qtr. 78 

4 Qtr. 77 

Alternate Sources 

None 

None 

None 

None 

Comments 

Current drain can be set 
from 0.001 to 200 mA. 

Software compatible 
with 990 minicomputer. 

24780 Micro- and 
Macro- instructions. 

24780 Micro- and 
Macro- instructions. 


Tinted coiumn indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 





Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 

TMS1 000/ 1200 

Texas Instruments 

TMS1 070/ 1270 

Texas Instruments 

TMS1 100/ 1300 

Texas Instruments 
TMS8080 


General Structure 

4-Bit Microcomputer 

4-Bit Microcomputer 

4-Bit Microcomputer 

8-Bit CPU 


Type 

PMOS 

PMOS 

PMOS 

NMOS 

t 

No. of Devices per CPU 

1 

1 

1 

1 


CPU Size (Pins) 

28 or 40 

28 or 40 

28 or 40 

40 


Supply Voltage 

9 or 15 

15 

9 or 15 

±5, 12 


CPU Power Dissipation (mw) 

90 

100 

90 

1500 


Architecture 

Data Word Size (bits) 

4 

4 

4 

8 


Instruction Word Size (bits) 

8 

8 

8 

8, 16, 24 


Directly Addressable Instruction 
Words (No.) 

IK 

IK 

2K 

65K 


Clock Frequency 
(Hz/ ext. phases required) 

300 kHz/0 phase 

300 kHz/0 phase 

300 kHz/0 phase 

2 MHz/ 2 phase 


Register to Register Add Time 
Usee / data word) 

34 (350 kHz clock) 

34 (350 kHz clock) 

34 (350 kHz clock) 

2 


No. of Registers 

Arithmetic 

1 

1 

1 

1 


Index 

0 

0 

0 

0 


General Purpose 

1 

1 

1 

6 


Return Stack Size (No. x bits) 

1x10 

1x10 

1x10 

External RAM 


Interrupts 

None 

None 

None 

Standard 


Type 




Vectored, 8 Level 


Direct Memory Access 

None 

None 

None 

Standard 


BCD Arithmetic (Hardware) 

Microprogrammable 

Microprogrammable 

Microprogrammable 

Yes 


Microprogrammable 

Yes 

Yes 

Yes 

No 


Extended Temp. Range Available 


Yes 

Yes 

No 


Devices 

See System Components: 

1000 

1000 

1000 

8080 


Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

No 

No 


Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

No 

0b 

*3L: 

In-System Emulator 
(Tests system in place) 

Yes 

No 

Yes 

No 

0 

C 

Software Support 

(from this manufacturer) 
Resident Assembler 

Yes 

Yes 

Yes 

No 

o 
•*— > 
o 

Q> 

Cross Assembler 

Timesharing 

Yes 

Yes 

Timesharing 

Q> 

ay 

V- 

Simulator 

Timesharing 

Yes 

Yes 

Timesharing 

High Level Language 

No 

No 

No 



Programs 

Debug 

Yes 

Yes 

Yes 


Diagnostic 

Yes 

Yes 

Yes 

Yes 


' 

Edit 

Yes 

Yes 

Yes 

Yes 

cc 

User Library 

(>25 programs from user) 




No 

o 

(A 

Delivery Start (Qtr.-Year) 

1 Qtr. 75 

4 Qtr. 75 

4 Qtr. 75 

2 Qtr. 75 

w 

III 

Alternate Sources 

None 

None 

None 

AMD, Intel, National, 

NEC, Signetics 

o 

o 

AC 

ft, 

Comments 

A 64 pin version, TMS1099/ 
SE-1, permits use of external 
PROM, RAM or ROM for 
program development. 

35V output drive capability. 

A 64-pin version, TMS1098/ 
SE-2 permits use of external 
PROM/ RAM/ ROM for 
program development. 


o 

K 

O 

£ 







Tinted column indicates additional data is provided on the page noted. 
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1C MASTER 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 
TMS9S00 

Texas Instruments 
TMS9980 

Toshiba 

TLCS-12A 

Western Digital 
MP1600 

General Structure 

16-Bit CPU 

8/ 16-Bit CPU 

12-Bit CPU 

16-Bit CPU 

Type 

NMOS 

NMOS 

PMOS 

NMOS 

No. of Devices per CPU 

1 

1 

1 

3 

pdii e;™ 

ui u ukc \i 1110 / 

64 

IA 

*+U 

36 

40/ device 

Supply Voltage 

±5, 12 

±5, 12 

±5 

±5, 12 

CPU Power Dissipation (mw) 


1000 

800 

600 

Architecture 

Data Word Size (bits) 

16 

8 

12 

16 

Instruction Word Size (bits) 

16, 32, 48 

16, 32, 48 

12, 24 

16 

Directly Addressable Instruction 
Words (No.) 

65K bytes/ 32K words 

16K bytes 

4K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

3 MHz/4 phase 

2-3 MHz/phase 

1.2 MHz/0 phase 

3.3 MHz/ 4 phase 

Register to Register Add Time 
(//.sec/ data word) 

4.67 

8.8 (2 MHz) 

13 

2.7 

No. of Registers 

Arithmetic 

16 

16 

0 

4 

Index 

15 

15 

0 

2 

General Purpose 

16 (in memory) 

16 (in memory) 

7 

2 

Return Stack Size (No. x bits) 

None 

None 


External RAM 

Interrupts 

Standard 

Standard 

Yes 

Standard 

Type 

Vectored, 16 Level 

Vectored, 6 Level 


Vectored 

Direct Memory Access 

Standard 

Standard 

Optional 

Standard 

BCD Arithmetic (Hardware) 

No 

No 

No 

Standard 

Microprogrammable 

No 

No 

No 

Yes 

Extended Temp. Range Available 




No 

Devices 

See System Components: 

9900 

9900 

TLCS-12 

1600 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 990/4 

No 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

1 

1 Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

| 

No 

No 

No 

No 

Software Support 

(from this manufacturer' 

Resident Assembler 

Yes 

Yes 


Yes 

Cross Assembler 

Yes 

Timesharing 

Yes 

No 

Simulator 

Timesharing 

Timesharing 

Yes 

No 

High Level Language 

Fortran, Cobol 

Fortran, Cobol 

Yes 

No 

Programs 

Debug 

Yes 

Yes 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Yes 

Yes 

Edit 

Yes 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

Yes 

Yes 

Yes 

No 

Delivery Start (Qtr.-Year) 

2 Qtr. 76 

4 Qtr. 76 

2 Qtr. 74 

1 Qtr. 75 

Alternate Sources 

AMI 

AMI 

None 

None 

Comments 

Instructions include 
hardware multiply and divide 
and are software compatible 
with 990 minicomputers. 

8-Bit data bus, 16-Bit 
internal op. Software 
compatible TMS9900. 




Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS <cont) 


Manufacturer 

Model 

For Detailed Data See: 

Western Digital 
MCP1600 

Zilog 

Z80 

. 

General Structure 

8-Bit CPU 

8-Bit CPU 

Type 

NMOS 

NMOS 

No. of Devices per CPU 

3 

1 

CPU Size (Pins) 

40/ device 

40 

Supply Voltage 

±5, 12 

5 

CPU Power Dissipation (mw) 

600 

1100 

Architecture 

Data Word Size (bits) 

8 or 16 

8, 16 

Instruction Word Size (bits) 

16 

8, 16, 24, 32 

Directly Addressable Instruction 
Words (No.) 

65K (84 Microinstructions) 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

3.3 MHz/4 phase 

2.5 MHz/1 phase 
(4 MHz opt.) 

Register to Register Add Time 
(jisec/ data word) 

0.3 (8-Bit), 0.6 (16-Bit) 

1.6 (2.5 MHz clock) 

No. of Registers 

Arithmetic 

0 

1 

Index 

0 

2 

General Purpose 

26 

14 

Return Stack Size (No. x bits) 

External RAM 

External RAM 

Interrupts 

Standard 

Standard 

Type 

Vectored, 4 Level 

Vectored, Multilevel 

Direct Memory Access 

Standard 

Z80-DMA 

BCD Arithmetic (Hardware) 

Microprogrammable 

Yes 

Microprogrammable 

Yes 

No 

Extended Temp. Range Available 

No 

— 55°C to 125°C 

Devices 

See System Components: 

1600 

Z80 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

fn-System Emulator 
(Tests system in place) 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Cross Assembler 

Timesharing, PDP-11 

Fortran IV 

Simulator 

Timesharing, PDP-11 

Timesharing 

High Level Language 

No 

PL/Z 

Programs 

Debug 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Edit 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

Delivery Start (Qtr.-Year) 

3 Qtr. 75 

1 Qtr. 76 

Alternate Sources 

None 

Mostek, NEC 

Comments 

Can cross assemble and 
simulate with DEC PDP-11. 
Microcontroller version 
available. 

■ 

8080A Software compatible. 



0 

;u 

0 

c 

.2 

o 

0 

0 

CO 


0 


0 

0 


Tinted column indicates additional data is provided on the page noted. 
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WHEN THE CHIPS 
ARE DOWN... 



It lists virtually every 1C device manufactured in the United States. 


The !G MASTER is the easy, sensible means of narrowing down your !0 
choices quickly, accurately and systematically. All information 
is cross-referenced and indexed for rapid problem solving and device 
selection. And, additionally, the MASTER is updated three times 
yearly by accumulative supplements. 


THE FORMAT OUTLINED: 

• FIVE MASTER SELECTION GUIDES — Over 85 companies’ IC’s organized by type, 
function, key parameters 

• OVER 1500 PAGES OF TECHNICAL INFORMATION — Provided directly by 
manufacturers covering 20,000 IC’s 

• ALTERNATE SOURCE DIRECTORY — The only industry-wide, pin-for-pin 
version available 

• MILITARY PARTS INDEX AND CROSS REFERENCE CHART — Identifies all 
IC's with JAN qualification 

• MILITARY DEVICE TESTING TABLE — List companies that screen to 
Mil. Std. 883 

• MILITARY PARTS INDEX — The first functional guide to JAN qualified parts 

• PART NUMBER INDEX — Parts from over 80 manufacturers, in numerical sequence 

• APPLICATION NOTE DIRECTORY — Digest of currently active application 
note material 

• PRODUCT INDEX — Provides alphanumeric listing of over 80 manufacturers’ lines 

• PART NUMBER GUIDE — Instantly decodes each company’s part 
numbering system 

• MANUFACTURERS AND DISTRIBUTORS DIRECTORY 


United Technical Publications, 645 Stewart Avenue, Garden City, NY 11530 TWX/51 0-222-1 673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 


'ABU. Selection Guide 


The AMI S6800 Microcomputer Systems Family 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Packages 

S68A00 

8 -Bit Microprocessor 
(1.5MHz Clock Rate) 

N-SiGate 

+5V 

TTL 

40 Pin Side Brazed 

S68B00 

8 -Bit Microprocessor 
(2.0MHz Clock Rate) 

N-SiGate 

+5V 

TTL 

40 Pin Side Brazed 

S68A10 

1024 Bit (128x8) Static Read/Write 
Memory (360ns Access Time) 

N-SiGate 

+5V 

TTL 

24 Pin Side Brazed 

S68B10 

1024 Bit (128x8) Static Read/Write 
Memory (250ns Access Time) 

N-SiGate 

+5V 

TTL 

24 Pin Side Brazed 

S68A21 

Peripheral Interface Adapter (PIA) 

N-SiGate 

+5V 

TTL- CMOS 

40 Pin Side Brazed 

S68B21 

Peripheral Interface Adapter (PIA) 

N-SiGate 

+5V 

TTL-CMOS 

40 Pin Side Brazed 

S6831 

16,384 Bit (2048x8) ROM 

N-SiGate 

+5V 

TTL 

24 Pin P, E, C* 

S6831A 

16,384 Bit (2048x8) ROM 

N-SiGate 

+5V 

TTL 

24 Pin P, E, C* 

S6831B 

16,384 Bit (2048x8) ROM 

N-SiGate 

+5V 

TTL 

24 Pin P, E, C* 

S6831C 

16,384 Bit (2048x8) ROM 

N-SiGate 

+5V 

TTL 

24 Pin P, E, C* 

S6834 

4096 Bit (512x8) Erasable and 

Electrically Reprogrammable ROM 

P-SiGate 

+5V, -12V 

Three -State 

24 Pin Ceramic 

S68A50 

Asynchronous Communication 

Interface Adapter (ACIA) 

N-SiGate 

+5V 

TTL 

24 Pin Side Brazed 

S68B50 

Asynchronous Communication 

Interface Adapter (ACIA) 

N-SiGate 

+5V 

TTL 

24 Pin Side Brazed 


S2000/S2000A 


The S2000 is a fast, flexible 4 -bit microcomputer which is completely self-contained with ROM, RAM, processor and in- 
put/output on one chip. Its design allows easy expansion of program storage through off-chip ROM or PROM and gives 
access to all internal registers and memory for debug and test. 


The AMI S9900 Microcomputer Systems Family 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Package 

fOmtt 

16-Bit Single Chip Microprocessor 

N-SiGate 

+12V, ± 5V 

TTL 

64 Pin Package 

men 

Programmable Systems Interface Circuit 

N-SiGate 

+5V 

TTL 

40 Pin Package 

S9902 

Asynchronous Communications 

Controller (ACC) 

N-SiGate 

+5V 

TTL 

18 Pin Package 

S9903 

Synchronous Communications 

Controller (SCC) 

N-SiGate 

+5V 

TTL 

20 Pin Package 

S9940 

16-Bit Single Chip Microcomputer 

N-SiGate 

+5V 

TTL 

18 Pin Package 


16-Bit Single Chip Microcomputer 

N-SiGate 

+5V 

TTL 

40 Pin Package 


*(P) = Plastic Package, (E) = Cer-DIP Package, (C) = Ceramic Package 
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S6800 Systems Family Description 


S6800 Microcomputer Systems / 

The AMI S6800 } 

I 

The AMI S6800 Microprocessing \Family hardware 
includes a microprocessor, ROM and RAM mem- 
ories, and data input/output circuits. These com- 
ponents may be assembled in a building block 
manner into a very simple microcomputer system 
or into any of progressively more complex sys- 
tems, which can be used in many general or special 
purpose applications. The important feature of 
the S6800 family is that within any system all 
components are directly compatible in signal func- 
tions, circuit performance characteristics, and logic 
levels. All operate on a single +5V power supply. 

It remains to the user to integrate the microcom- 
puter into his own large system and to program it 
for a specific task. The task may be either simple 
or complex and either general in purpose or high- 
ly specialized for one application. 

To facilitate system design and programming, AMI 
will provide a comprehensive set of reference 
documents, design and programming aids, a pro- 
gram library, and other applications support. For 
example, AMI will make available a comprehensive 
hardware and software reference manual, a S6800 
program assembler, and a simulator. Such design 
and programming support is a continuing and ex- 
panding effort at AMI. 


Another important advantage that the S6800/ 
S68A00/S68B00 has to offer in comparison with 
any other microcomputer system is input/output 
versatility. In any computer system, large or small, 
the CPU internal functions are determined by its 
architecture and the user usually has little oppor- 
tunity or need to alter them. On the other hand, 
the I/O configuration is almost always determined 
by the user and subject to change as peripherals 
are added or other system alternations are intro- 
duced. 

S68A10/S68B10 - 1024 Bit (128x8) Static 
Read/Write Memory 

The S68A10 and S68B10 are static Read/Write 
memories designed and organized to be compatible 
with the S68A00 and S68B00 microprocessors. 
Interfacing to the S68A10 and S68B10 consists 
of an 8-bit bi-directional data bus, seven address 
lines, a single Read/Write control line, and six 
chip enable lines, four negative and two positive. 

For ease of use, the S68A10 and S68B10 are 
totally static memories requiring no clocks or cell 
refresh. The S68A10 and S68B10 are fabricated 

urifVi cilir«r*r> iwfo rlpnlofinn fpr»V»- 

IT1UU A A VUUAliiVl UAAAV V/Hii |^U VV Vtv^*w*v>** 1 KVv*» 

nology to be fully DTL/TTL compatible with only 
a single +5V power supply required. The data, ad- 
dress and control line organization and functions 
of the S68A10 and S68B10 match those of the 
MPU. 


S6800 — 8-Bit Microprocessor 

rpi — ccoAn/ccoAon/cpQunn q uu 1^1 

x lit; uuovv / uuunuu/ OOuuuv; is an O -uu pdlauci 

processor with the ability to address up to 65K 
bytes of memory and execute instructions in two 
microseconds. It is manufactured using N-channel 
MOS technology and operates on a single +5V 
power supply. All inputs and outputs are TTL 
compatible. The MPU has six internal registers, 
four types of vectored interrupts and 72 basic 
instructions. The basic instructions can be used in 
different addressing modes to save instruction 
execution time and memory space. 


S68A21/S68B21 — Peripheral Interface Adapter 

/ T>T A \ 

yn±\f 

The S68A21/S68B21 are peripheral interface 
adapters that provide the univeral means of inter- 
facing peripheral equipment to the S68A00 and 
S68B00 Microprocessing Units (MPU). These 
devices are capable of interfacing the MPU to 
peripheral through two 8-bit bi-directional pe- 
ripheral data buses and four control lines. No ex- 
ternal logic is required for interfacing to most 
peripheral devices. 
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The functional configuration of the PIA is pro- 
grammed by the MPU during system initialization. 
Each of the peripheral data lines can be pro- 
grammed to act as an input or output, and each 
of the four control/interrupt lines may be pro- 
grammed for one of several control modes. This 
allows a high degree of flexibility in the overall 
operation of the interface. 

The PIA interfaces to the S68AOO/S68BOO MPUs 
with an 8-bit bi-directional data bus, three chip 
select lines, two register select lines, two interrupt 
request lines, read/write line, enable line and reset 
line. These signals in conjunction with the S68A00/ 
S68B00 VMA output permit the MPU to have 
complete control over the PIA. VMA may be util- 
ized to gate the input signals to the PIA. 

S6831/A/B/C - 16,384 Bit (2048x8) 

Read Only Memory 

The S6831/A/B/C is a 16,384-bit Read Only Mem- 
ory organized 2K words by 8 bits. This ROM has 
been designed to supply large bit storage, high per- 
formance memory for microprocessors and other 
demanding applications with simple interface re- 
quirements. The device will operate from a single 
+5V power supply and is manufactured with N- 
channel silicon gate depletion load technology. 
This device is available in all common high-density 
ROM pinouts. 

S6834 — 4096 Bit (512x8) Erasable and 
Electrically Reprogrammable ROM 

The S6834 is a high-speed, static, 512x8 bit, eras- 
able and electrically programmable read only 
memory designed for use in bus-organized sys- 
tems. Both input and output are TTL compatible 
during both read and write modes. Packaged in a 
24-pin hermetically sealed dual in-line package, 
the bit pattern can be erased by exposing the chip 
to an ultra-violet light source through the trans- 
parent lid, after which a new pattern can be writ- 
ten. The device has +5V and -12V power supplies 
and is processed using a mature P-channel process. 


S68A50/S68B50 — Asynchronous Communication 
Interface Adapter (ACIA) 

The S68A50/S68B50 Asynchronous Communica- 
tion Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data 
communications to bus organized systems such as 
the S68A00/S68B00 Microprocessing Units. 

The S68A50/S68B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow 
data transfer over an 8-bit bi-directional data bus. 
The parallel data of the bus system is serially trans- 
mitted and received by the asynchronous data in- 
terface, with proper formatting and error check-, 
ing. The functional configuration of the ACIA is 
programmed via the data bus during system in- 
itialization. Word lengths, clock division ratios 
and transmit control through the Request-to-Send 
output may be programmed. For modem opera- 
tion three control lines are provided. 


In a basic system built with the S6800 components 
the S6800/S68A00/S68B00 Microprocessor is sup- 
ported by over IK bytes of memory and controls 
one input/output interface circuit. The 1024-byte 
ROM is used to store the operating program, the 
128-byte RAM provides working storage for the 
MPU, and the Peripheral Interface Adapter (PIA) 
provides two independently programmable 8-bit 
input/output ports for communicating with two 
peripheral devices. 

The S6800 system is bus oriented. Eight lines 
from the data bus and 16 more lines make up the 
address bus. The MPU controls the bus and all 
other devices — the memories and the PIA — 
attach to the busses and wait for instructions from 
the MPU to supply or receive data. 


Basic S6800 Microcomputer System 
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S6800 Systems Family Description 


AMI 


The basic system is a complete microcomputer, 
which can be used for a large variety of applica- 
tions. It is simple but versatile, because it can be 

ooeil\r vonvarfyonimor] Vvxr nUonrnnrf f Vi r\ P OiTV/T Tli r\ 
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user must provide only the two-phase clock signal 
source, a power-up/restart circuit, and a single 
+5V power supply to complete the hardware. 


Expanding the S6800 System 

The basic system can be altered or expanded in 
many different ways. For example, the S68A50/ 
S68B50 Asynchronous Communication Interface 
Adapter (ACIA) can be substituted for the PI A, 
to enable the microcomputer to interface with a 
telecommunications modem. Or, additional mem- 
ory can be added — either RAM or ROM — to ex- 
pand the processing capability of the MPU. In 
general, the system can be expanded in a modular 
manner, • by adding onto the bus as many as ten 
devices out of the S6800 family. These can be 
any combination of memory or input/output in- 
terface circuits. In this manner a system of nearly 
any complexity and configuration can be assem- 
bled. (Systems with more than ten devices on the 
bus require the addition of address and data bus 
buffers to operate at full speed.) 

By building a microcomputer from the S6800 
family of devices, advantage is taken of the com- 
patibility of the devices. They all conform to the 
bus discipline, all are compatible in load levels, 
and the entire system runs on a common system 
clock. In effect you eliminate most all circuit de- 
sign, save for the simple clock and power-up/re- 
start circuits. Because you are dealing with only 
a small number of integrated circuits, circuit lay- 
out is simple and the entire microcomputer can 
be located on a single circuit card. 

In some special purpose applications you may need 
to attach your own interface devices to the bus. 
As a result, more circuit design will be required, 


but you will find the S6800 MPU easy to work 
with. It has features that allow it to be used in 
many different systems. For example, by using 

f Vi a VTulf TVi van.Qf ofo f''./-\n+v*nl o n rl Tlola Rue VT.ri. 
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able lines, you can easily design a direct memory 
access system in which either the MPU or a peri- 
pheral device can read or write into the RAM and 
utilize the bus on a priority basis. You can also 
design a multiprocessor system in which several 
MPUs can be attached to the same bus and share 
processing assignments as well as memory space. 


S6800 Input/Output 

One of the most important advantages that any 
S6800 system has to offer is its input/output ver- 
satility. 

In a S6800 system the MPU relegates most of the 
I/O control to such I/O interfaces as the PIA or 
ACIA. Each of these circuits is programmable and 
can interface with peripheral devices without di- 
rectly involving the MPU. For example, the MPU 
can preprogram a PIA to either output data to the 
MPU or to receive it. Thereafter, the PIA circuits 
assume all functions of interfacing with the periph- 
erals and the MPU never has to look at the inter- 
face until service is required. It must service inter- 
rupts from the PIA, but never needs to wait for 
input data to become available or for output data 
to be accepted. This relieves the MPU of its I/O 
functions, makes it more efficient in its primary 
task of data processing, and significantly increases 
system throughput. 

The I/O interfaces and memory are both located 
in the same address space with the S6800 system. 
The MPU can access any I/O device the same as a 
memory location — with address lines, instead of 
separate I/O control lines. Therefore, it can manip- 
ulate data in the I/O interface registers with the 
same programmed instructions as it uses for mem- 
ory locations. This adds flexibility and increases 
system efficiency. 
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The S6800 Instruction Set complements the above 
I/O addressing capability with specific instructions 
that can be used to access memory as well as I/O 
circuit registers and perform directly various man- 
ipulations on the data. 


S6800 Instruction Set 

The S6800 MPU has a set of 72 basic instructions. 
These include binary and decimal arithmetic func- 
tions as well as logical, shift, rotate, load, store, 
branch, interrupt, and stack manipulation func- 
tions. Most of the instructions have several varia- 
tions and most can be used with several memory 
addressing modes. The total complex of instruc- 
tions available to the programmer is actually 197. 

An instruction can be from one to three bytes long, 
depending on the addressing mode used with the 
instruction. The first byte always contains the 
operation code, which designates the kind of op- 
eration the MPU will perform. In single byte in- 
structions no memory address is required, because 
the operation is performed on one of the internal 
MPU registers. In multiple byte instructions the 
second and third byte can be the operand, or a 
memory address for the operand. 

A noteworthy feature of the S6800 MPU is that 
some of the instructions can operate directly on 
any memory location. In other computer systems 
it is common that the processor fetches an operand 
from memory, stores it in the accumulator, then 
executes the operation in the ALU and finally 
writes the result back into the memory. The S6800 
is able to accomplish the same with only a single 
instruction, because it operates with any external 
location in the same manner as with an internal 
register. For example, it can directly increment or 
decrement the contents of a memory location. 
Because the MPU addresses I/O devices just like 
a memory location, it can do the same with regis- 


ters inside the PIA or ACIA. The ASL, ASR, LSR, 
and ROL are other examples of instructions which 
operate in this manner. 


MPU Registers 

Accumulators A and B — Two separate 8-bit ac- 
cumulators that are used to hold operands and re- 
sults of operations in the ALU. 

Index Register —A 16-bit register used for memory 
address storage in Indexed Addressing operations. 

Program Counter — A 16-bit register that holds the 
current program instruction address. Once the in- 
itial program starting address is loaded into the 
program counter, it is incremented under control 
of the MPU hardware. 

Stack Pointer — A 16-bit register used for storage 
of the next available location in an external push- 
down/pop-up stack. 

Condition Code Register — An 8-bit register that 
stores certain results of operations in the ALU. 
These bits are used as testable conditions for the 
conditional branch instructions. In addition, one 
bit position stores the interrupt mask bit and the 
two high order bits are unused. 


Memory Register 


External Stack — The MPU uses a push-down/pop- 
up stack that can be located anywhere in RAM and 
be of any convenient size. It is accessed with the 
stack pointer address and has several uses. First, it 
always stores the MPU register contents following 
an interrupt and return addresses during subrou- 
tine execution. Second, it can also be used by the 
programmer to store data during program execu- 
tion. 


< 
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AMI MDC 


Microcomputer Development Center 

What is the AMI MDC? the floppies and a communications interface. The 

purchase of other software can be arranged. 

The AMI MDC (Microcomputer Development Cen- 
ter) is an intelligent stand-alone hardware debug- A “burner” for AMI EPROMs is built into every 
ging and software development station serving the MDC and options for some other EPROMs are 
combined needs of the engineer and programmer. available. 

The MDC-100 is the ideal tool for design projects. S2000 designers can connect the MDC to a run- 

The standard configuration includes an integrated ning prototype by using the DEV- 2000 Debug 

terminal/computer unit and a dual floppy disk Module. The SES-2000 Hardware Emulator Mod- 
drive. ule with its own memory can be used as a stand- 

alone emulator. 

With the 16K of RAM supplied (expandable to 

48K), and the remarkable display-oriented Text The MDC- 140 is a general-purpose Logic Analyzer 
Editor, a source program can be created or modi- which plugs into the MDC-100. The analyzer’s 
fied very quickly. Then a Macro Assembler — one trace memory holds 1024 steps. All patterns are 

for the S6800 and another for the S2000 — can 40 channels wide — two separate event qualifiers, 

generate an object program. a data-dependent clock, and an outbound trigger. 


The MDC’s free software also support debugging Operation is software-controlled through the 
with breakpoints and single steps, tracing with MDC’s keyboard and screen, including the creation 
mnemonic disassembly, and file exchange between and disk storage of user-defined display formats 




ABM 


in any mixture of binary, octal, hex, ASCII, and 
mnemonics. 

A special keyboard design is specifically oriented 
toward the Development Center’s function. The 
full ASCII keyboard with auxiliary keypad, specia* 
function keys and cursor controls allow rapid 
data entry, screen manipulation and editing. 

A 16-position card cage and suitable power sup- 
ply are contained in the intelligent terminal chassis 
so that the Development Center’s options can fit 
inside the terminal. 

A dual drive IBM-compatible floppy disk mass 
storage system is housed in a separate chassis. It 
communicates with the intelligent terminal and 
permits 512 kilobytes of additional on-line storage. 


MDC 


The AMI Development System Concept 

• Multifunctional, modular and expandable to 
serve not just some, but all system development 
needs; with simple, problem-free expandability. 

• Ready-to-use, easy-to-use. Plug in and go. Sim- 
ple, easy to learn means error-free operation. 

• Rapid, but quiet terminal response. No long 
waiting for responses to operator actions. No loud 
pounding of print hammers to deafen and distract 
the operator. A fast CRT. 

• Mass storage with disk-based operating system 
to end the problems of running out of memory, 
loading programs, and storing files. A removable 
storage media with full operating system support. 


The AMI MDC completely eliminates the need for 
paper tape and offers far superior throughput over 
paper tape and cassette based systems. A power- 
ful disk based operating and file management sys- 
tem is included to provide rapid software develop- 
ment. A typical edit/assembly sequence is reduced 
from hours in a paper tape system to minutes with 
the MDC. 

The AMI MDC is a multi-function development 
center that single-handedly satisfies your require- 
ments for: 


• Immediate access to stored programs with file 
management support to move quickly from one 
development phase to another. To draw instantly 
from a pool of development support software. A 
program library of development aids at your fing- 
ertips. 

• Complete software development support to in- 
clude everything necessary for the effective gen- 
eration of microcomputer based software, begin- 
ning with a Disk Operating System and including 
text editor, assembler, debugger, trace and more. 


Software Development — with a full complement 
of support software including FDOS-II Operating 
and File Management System, Text Editor, Assem- 
bler, Debugger, Trace, Telecommunications and 
Utilities. 

Hardware Development — with remote front panel 
and ROM simulator functions and a modular bus- 
oriented PC card cage supported by general pur- 
pose breadboard cards, Extender cards, EPROM 
programming capability and MDC self-testing firm- 
ware. 

Prototype Checkout — with the advantages of a 
real-time test environment, rapid test program re- 
trieval, single/multiple step execution and hard- 
ware and software breakpoints. 


• Complete hardware development support to 
solve prototype development and test problems. 
A bus-oriented card cage, common plug-in mod- 
ules, wire wrap module, extender card, EPROM 
programmer and complete control-panel-type 
functions such as single step, stop-on-address, dis- 
play, alter, and more. 


The AMI Floppy Disk drive is designed to be inter- 
changeable with an IBM 3540 or 3740 system. The 
recording mode is Frequency Modulation (double 
frequency recording) to assure high reliability. The 
AMI FDOS-II Floppy Disk Operating and File 
Management System work in conjunction with the 
MDC to provide unique features designed for di- 
rect use with microcomputers and microprocessors. 
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EVK Series 


ADVANCED PRODUCT DESCRIPTION 


EVK99 

EVK100 

EVK200 

EVK300 


< 



FEATURES 


• 2K Bytes ROM (Expandable to 4K Bytes) 

• 512 Bytes EPROM (Expandable to 2K Bytes) 

• 1 K Bytes RAM 

• EF ROM Programming for S6834 

• 3 PIA’s = 58°I/0 U. es 

• TTY Current Loop or RS232 Interface 

• TTY Operating System Program 

• ROM Subroutine Program library 


• Totally Buffered MPU Lines 

• Single +5V Power Supply except when using 

EPROMs or RS232 Interface 

• Restart Address Selection 

• Selectable DMA Mode 

• Interval Timer (lOOps or 1 ms) 

• Tiny Basic 


FUNCTIONAL DESCRIPTION 

The EVK 200 Prototyping Board is a kit for a single PCB, 
hardware/software prototyping system. It allows system devel- 
opment using a functionally compatible system and reduced 
development time. With this board, the basic 6800 family parts 


(S6800, S6810-1, S6820, S6831, S6834 and S6850) can be 
evaluated. It can also serve as a general purpose microcomputer 
for low volume systems to which the user can easily add I/O 
and memory. The \0W x 12" card has two edge connectors, 
one for the MPU Bus and one for I/O. 


-IRA A 

I VfT 


<EHI* 4aia 

mno i cn la/o 






EVK Series 


FUNCTIONAL DESCRIPTION (Cont.) 

All of the S6800 microprocessor lines are available at the 
bus edge connector and are buffered to allow 40 mA of drive 
capacity for expanding the development system. The standard 
system clock is adjustable from 300 kHz to 1MHz by using 
the potentiometers on the board. An optional 1 MHz crystal 
may be selected to control the accuracy for those applications 
requiring critical timings. 

An on-board interval timer gives 1 ms and lOOj/s timing 
marks for general use and for EPROM programming. Three 
types of DMA operation are possible using the Prototyping 
Board, Halt Processor, Cycle Steal or Multiplexing. 


MEMORY 

Memory and I/O addresses are assigned to the upper 8K 
bytes of the available memory space. (See memory map for 
address assignments.) This gives the system developer the flex- 
ibility to use thlb remaining 56K bytes as he wishes. All of the 
memory and I/O on the board may be disabled externally by 
an edge connector line called MEMORY DISABLE, leaving the 
MPU free to operate totally in an external memory. 

The S6831 ROM contains the Prototype Operating 
Library (PROTO) and a ROM Subroutine Library (RS) 3 . The 
2K of EPROM locations may also be used for program verifica- 
tion. The S6831 ROM locations (2K x 8 each) will expand the 
ROM capacity to 4K bytes. 

The RAM is assigned to the upper IK of available mem- 
ory space. The PROTO and (RS) 3 programs require about 256 
bytes of this RAM so the rest is available for general program- 
ming. With all restart vectors automatically assigned to the 
upper memory addresses, restart vectoring is forced from a set 
of 16 switches. This allows the restart address to be vectored 
to any memory location. 

The RAM has further been divided into two 512 byte 
sections such that the upper 512 bytes remain fixed in the 
assigned address block and the lower 512 bytes are moveable 
through a switch selection option. 512 bytes of RAM are 
relocatable to the lowest address space to take advantage of 
the S6800’s direct addressing mode. This is only recommended 
if no external memory is added. When adding external memory, 
it is advisable to use the RAM in the upper address space and 
the external memory as the low addresses. 

There are 512 bytes of ultra-violet erasable EPROM 
supplied with the board. The board has capacity for four 


S6834 EPROMs giving a total memory space of 2K bytes for 
further expansion. 

ADDRESS ASSIGNMENT MEMORY MAP 



H 76164 *Optional Low order RAM assignment 

I/O 

An S6850 ACIA is used to provide a 20 mA current loop 
interface to a TTY or RS232 terminal. A 20 mA current loop 
interface and an EIA RS232 interface are both available on the 
board. A bit rate generator allows operation using any of the 
standard communication frequencies (see table) so a large 
variety of terminal types can be used. 

Three S6820 PIAs allow up to 58 I/O lines, giving flex- 
ibility in I/O through the parallel interfaces. 


TABLE 


Communication Frequencies 


50 

baud 

300 

baud 

75 

baud 

600 

baud 

110 

baud 

1200 

baud 

134.5 

baud 

1800 

baud 

150 

baud 

2400 

baud 

200 

baud 

4800 

baud 



9600 

baud 
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EVK Series 


EPROM PROGRAMMING 

Unique to the AMI 6800 Prototyping Board is the ability 
to program S6834 EPROMs (512 x 8) on the board. The pro- 
gramming software can program an El ROM from any memory 
location, RAM, ROM or EPROM. It can verify a word and, if 
desired, change a single bit in the EPROM, provided that the 
change is from LOW to HIGH. 

SOFTWARE 

The Prototyping Board Software is comprised of a TTY 
Operating Program (PROTO) and is supported by a ROM Sub- 
routine Library (RS) 3 . The PROTO program operates on the 
following commands: 

L Load Memory from TTY paper tape 

P Punch a Memory location to TTY paper tape 


S Set Memory to a given value 

D Display the contents of a memory location 

G Go to a specific address and begin program execution 

R Print contents of MPU registers on the TTY 

B Burn (program) an EPROM from Memory location 
indicated 

V Verify the contents of an EPROM with a specified 
memory iocation 

I Input Program EPROM to RAM 

M Move a specific block of memory to a designated location 
E End of Transmission (EOT) 


The commands will operate on a single character op code plus address parameters from the TTY keyboard. 

The ROM Subroutine Library (RS) 3 operates on a single SWI (3F) command and a second byte of offset givin^the S6800 an 
additional set of two-byte instructions. Specific subroutines (offsets) are as follows. 


SUBROUTINE 

MNEMONIC 

FUNCTION 

0 

PUSHALL 

All registers are pushed on to user stack 

1 

POPALL 

All registers on user stack are loaded into MPU 

2 

TXAB 

Contents of Index Register are transferred to A & B Accumulators 

3 

TABX 

Contents of A & B Accumulators are transferred to Index Register 

4 

XABX 

Contents of A & B Accumulators are exchanged with contents of 
Index Register 

5 

PUSX 

Contents of Index Register are pushed onto user stack 

6 

PULX 

Index Register is loaded with contents of user stack 

7 

ADDXAB 

Contents of Index Register are added to contents of A & B Accum- 
ulators. Sum is in A & B Accumulators. 

8 

ADDABX 

Contents of A & B Accumulators are added to contents of Index 
Register. Sum is in Index Register 

9 

ADDAX 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 
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SUBROUTINE 

MNEMONIC 

FUNCTION 

A 

ADDBX 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 

B 

SUBXAB 

Contents of Index Register are subtracted from contents of A & B 
Accumulators. Remainder is in Accumulators A & B 

C 

SUBABX 

Contents of Accumulators are subtracted from contents of Index 
Register. Remainder is in Index Register 

D 

SUBAX 

Contents of Accumulator A are subtracted from contents of Index 
Register. Remainder is in Index Register. 

E 

SUBBX 

Contents of Accumulator B are subtracted from contents of Index 
Register. Remainder is in Index Register 

F 

P2HEX 

Two Hexidecimal Characters (one MPU byte) are printed on the TTY 

10 

P4HEX 

Four Hexidecimal Characters (two MPU bytes) are printed on the 
TTY 

11 

PRINTA 

ASCII Character designated is printed on TTY 

12 

PM ESS 

Message designated is printed on TTY 

13 

VALAN 

Character (byte) is checked to see if it is a valid alpha/numeric 
character 

14 

INPUTA 

ASCII Character at TTY is input to MPU 

15 

CONHB 

ASCII Character string is scanned looking for a valid Hexidecimal 
number. 

Binary equivalent is returned in Accumulators A & B 

16 

INDEX 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B and the product is added to the contents of the 
Index Register 

17 

MUL8 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B. Product remains in both Accumulators 


2 

< 


©IC MASTER 1978 


1547 


MICROPROCESSOR 
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AMI 


8-Bit Microprocessor 


FEATURES 


Eight-Bit Parallel Processing 
Bi-Directional Data Bus 
Sixteen-Bit Address Bus — 65536 Bytes 
of Addressing 

72 Instructions — Variable Length 

Seven Addressing Modes — Direct, Relative, 

Immediate, Indexed, Extended, Implied and 

Accumulator 

Variable Length Stack 

Vectored Restart 

2 Microsecond Instruction Execution 
Maskable Interrupt Vector 
Separate Non-Maskable Interrupt — Internal 
Registers Saved in Stack 
Six Internal Registers - Two Accumulators, 
Index Register, Program Counter, Stack Pointer 
and Condition Code Register 
Direct Memory Access (DMA) and Multiple 
Processor Capability 
Clock Rates - S68A00 - 1 .5 MHz 
S68B00 - 2.0 MHz 
Simple Bus Interface Without TTL 
Halt and Single Instruction Execution Capability 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage Vcc 

Input Voltage Vin -0.3V to +7 .0V 

Operating Temperature Range Ta 0°C to +70°C 

Storage Temperature Range T s tg . . . -55°C to +150°C 


































AMI 


S6800/S68A00/S68B00 


ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V, ± 5%, Vss = 0, Ta unless otherwise noted.) 


SYMBOL 

CHARACTERISTICS 

MIN 

TYP 

MAX 

UNIT 

VlH 

Input High Voltage (Normal Operating Levels) Logic 

Vss + 2.0 

- 

Vcc 

Vdc 

VfflC 


01,02 

Vcc -0.6 

- 

Vcc + 0.3 


VlL 

Input Low Voltage (Normal Operating Levels) Logic 

Vss ~ 0-3 

- 

Vss + 0.8 

Vdc 

VlLC 


01,02 

n 

o 

1 

GO 

£ 

- 

V S S + 0.4 


IlN 

Input Leakage. Current 





juAdc 


(Vin = 0 to 5.25V, Vcc = Max) 

Logic* 

- 

1.0 

2.5 



(Vin = 0 to 5.25V, Vcc = 0.0V) 

01,02 

- 

- 

100 


ITSI 

Three-State (Off State) Input Current 

DO — D7 

— 

2.0 

10 

At Adc 


Vin = 0.4 to 2.4V, Vcc = Max 

A0 - A15.R/W 

- 

- 

100 


VOH 

Output High Voltage 

. 




Vdc 


(ILOAD = - 205/iAdc, Vcc = Min) 

DO — D7 

Vss + 2.4 

- 

- 



(ILOAD = - 145juAdc, Vcc = Min) 

A0- A15, 







R/W, VMA 

V S S + 2.4 

- 

- 



( J LOAD = - lOO^Adc, Vcc = Min) 

BA 

V S S + 2.4 




VOL 

Output Low Voltage 


— 

- 

Vss + 0.4 

Vdc 


(ILOAD = 1 -6mAdc, Vcc = Min) 






PD 

Power Dissipation 

- 

0.5 

1.0 

W 

ClN 

Capacitance f 





P F 


(ViN = 0,TA = 25°C,f= 1.0 MHz) 

01 

- 

- 

35 




02 

— 

— 

70 




D0-D7 

— 

10 

12.5 




Logic Inputs 

- 

6.5 

10 


COUT 

A0 

- A15,R/W, VMA 

- 

- 

12 

P F 

f 

Frequency of Operation 

S68A00 

0.1 


1.5 

MHz 



S68B00 

0.1 

- 

2.0 



Clock Timing (Figure 1) 

S68A00 

0.666 

- 

10 


tCYC 

Cycle Time 

S68B00 

0.50 

- 

10 

Ats 

PW0 H 

Clock Pulse Width 

01,02 -S68A00 

230 

- 

9500 

ns 


Measured at Vcc - 0.6V 

01, 02 — S68B00 

180 

- 

9500 


tUT 

Total 01 and 02 Up Time 

S68A00 

600 

- 

- 

ns 



S68B00 

440 

- 

- 


t0r, t0f 


Rise and Fall Times 

5.0 

— 

100 

ns 


Measured between Vss + 0.4 and Vcc - 

0.6 





td 

Delay Time or Clock separation 

0 

- 

9100 

ns 


Measured at Vqv = V SS + 0.6V 







*Except IRQ and NMI , which require Kilpullup load resistor for wire-OR capability at optimum operation. 
# Capacitances are periodically sampled rather than 100% tested. 
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READ/WRITE TIMING 





S68A00 



S68B00 



SYMBOL 

CHARACTERISTICS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNIT 

l AD 

Address Delay 







ns 


C = 90 pF 

— 

— 

i orv 

1 OU 

— 

— 

150 



C = 30 pF 

- 

- 

165 

- 

- 

135 


l ACC 

Peripheral Read Access Time 
X AC = t UT~ ^AD + t DSR^ 

— 

— 

360 

— 

— 

250 

ns 

l DSK 

Data Setup Time (Read) 

60 

- 

- 

40 

- 

- 

ns 

( H 

Input Data Hold Time 

10 

- 

- 

10 

- 

- 

ns 

tH 

Output Data Hold Time 

10 

25 

- 

10 

25 

- 

ns 

l AR 

Address Hold Time 
(Address, R/W, VMA) 

10 

IS 


10 

75 



ns 

^H 

Enable High Time for 

DBE Input 

280 



220 




ns 

t DDW 

Date Delay Time (Write) 

- 

165 

200 

- 

- 

160 

ns 


Processor Controls 








l PCS 

Processor Control 

Setup Time 

200 

_ 

_ 

200 

_ 



ns 

t PC r J t PC f 

Processor Control 

Rise and Fall Time 



_ 

100 

_ 



100 

ns 

X BA 

Bus Available Delay 

■ 

- 

270 


- 

270 

ns 

X TSE 

Three-State Enable 

» 1 ’ 

- 

40 

1 

- 

40 

ns 

hSD 

Three-State Delay 

1 

- 

270 


- 

270 

ns 

trvfvip 

Data Bus Enable Down 









Time During 01 Up Time 

150 

- 

- 

70 

- 

- 

ns 

^BE/ 

Data Bus Enable 

■ ■ 

- 

25 

■ 

- 

25 

ns 


Rise and Fall Times 

| 



|| 
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S68A10/S68B10 


1024 Bit (128x8) 
Static Read/Write Memory 

Features General Description 


□ Organized as 128 Bytes of 8 Bits 

□ Static Operation 

□ Bidirectional Three-State Data Input/Output 

□ Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

□ Single 5 Volt Power Supply 

□ TTL Compatible 

□ Maximum Access Time: 

-360ns for S68A10 
—250ns for S68B10 


The S68A10 andS68B10 are static 128x8 Read/Write 
Memories designed and organized to be compatible 
with the S68A00 and S68B00 Microprocessors. Inter- 
facing to the S68A10 and S68B10 consists of an 8-bit 
bidirectional data bus, seven address lines, a single 
Read/Write control line, and six chip enable lines, 
four negative and two positive. 

For ease of use, the S68A10 and S68B10 are a totally 
static memory requiring no clocks or cell refresh. The 
S68A10 and S68B10 are fabricated with N-channel 
silicon gate depletion load technology to be fully 
DTL/TTL compatible with only a single +5 volt power 
supply required. 
















AIM1I. 

Absolute Maximum Ratings 


S68A1 0/S68B1 0 


Supply Voltage ' 

Input Voltage 

Operating Temperature Range 
Storage Temperature Range 


-0.3V to +7.0V 
-0.3V to +7.0V 
0°C to +70° C 
- 55° C to +150° C 


DC Characteristics (V^c = +5.0V ±5%, Vgg = 0, T A = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

r IN 

Input Current 
(A n , R/W, CSn, CSjj) 

■ 

■ 

2.5 

pAdc 

Vin ~ 0V to 5.25V 

v OR 

Output High Voltage 

2.4 



Vdc 

lOH = -205 m A 

v OL 

Output Low Voltage 



0.4 

Vdc 

I 0 l= l-°mA 

x LO 

Output Leakage Current 
(Three -State) 


■ 

10 

MAdc 

CS = 0.8V or CS = 2.0V, VquT = °- 4v 
to 2.4V 

X CC 

Supply Current 




mAdc 

Vcc = 5.25V, all other pins grounded, 

T A = 0°C 


AC Characteristics 

Read Cycle (V^c = +5.0V ±5%, Vgg = 0, T A = 0°C to +70° C unless otherwise noted.) 




S68A10 

S68B10 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

tcyc(R) 

Read Cycle Time 

360 


250 


ns 

^acc 

Access Time 


360 


250 

ns 

X AS 

Address Setup Time 

20 


20 


ns 


Address Hold Time 





ns 

*DDR 

Data Delay Time (Read) 


220 


180 

ns 

tRCS 

Read to Select Delay Time 

0 


0 


ns 

toHA 

Data Hold from Address 

10 


10 


ns 


Output Hold Time 

10 


10 


ns 

X DHW 

Data Hold from Write 

10 

60 

10 

60 

ns 


Write Cycle (VcC = +5.0V ±5%, Vgg = 0, T A = 0°C to +70° C unless otherwise noted.) 




S68A10 

S68B10 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

x cyc(W) 

Write Cycle Time 

360 


250 


ns 

X AS 

Address Setup Time 

20 


20 


ns 

*AH 

Address Hold Time 

0 


0 


ns 

X CS 

Chip Select Pulse Width 

250 


210 


ns 

twcs 

Write to Chip Select Delay Time 

0 


0 


ns 

X DSW 

Data Setup Time (Write) 

80 


60 


ns 

X H 

Input Hold Time 



10 


ns 
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S68A21/S68B21 


AMI 


Peripheral Interface Adapter (PIA) 


Features 

□ 8 -Bit Bidirectional Data Bus for 
Communication with the MPU 

□ Two Bidirectional 8 -Bit Buses for Interface 
to Peripherals 

□ Two Programmable Control Registers 

□ Two Programmable Data Direction Registers 

□ Four Individually- Controlled Interrupt Input 
Lines: Two Usable as Peripheral Control 
Outputs 

□ Handshake Control Logic for Input and 
Output Peripheral Operation 

□ High - Impedance Three - State and Direct 
Transistor Drive Peripheral Lines 

□ Program Controlled Interrupt and 
Interrupt Disable Capability 

□ CMOS Compatible Peripheral Lines 


General Description 

The S68A21/S68B21 are peripheral Interface Adapters 
that provide the universal means of interfacing peripheral 
equipment to the S68A00 and the S68B00 Microprocessing 
Units (MPU). This device is capable of interfacing the MPU 
to peripherals through two 8 -bit bidirectional peripheral 
data buses and four control lines. No external logic is re- 
quired for interfacing to most peripheral devices. 

The functional configuration of the PIA is programmed 
by the MPU during system initialization. Each of the pe- 
ripheral data lines can be programmed to act as an input 
or output, and each of the four control/interrupt lines may 
be programmed for one of several control modes. This 
allows a high degree of flexibility in the overall operation 
of the interface. 

The PIA interfaces to the S68A00/S68B00 MPUs with an 
eight- bit bidirectional data bus, three chip select lines, two 
register select lines, two interrupt request lines, read/write 
line, enable line and reset line. These signals, in conjunction 
with the S68A00/S68B00 VMA output, permit the MPU 
to have complete control over the PIA. VMA may be uti- 
lized to gate the input signals to the PIA. 


2 

< 


Block Diagram 



Absolute Maximum Ratings 

Supply Voltage -0.3Vto+7.0V 

Input Voltage -0.3 V to + '* r -o^ 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range -55°C to +150°C 



Note: 

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that 
normal precautions be taken to avoid application of any votage higher than maximum rated voltages to this high impedance circuit. 


I 


1900 
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S6820/S68A21/S68B21 


Electrical Characteristics (Vqq = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VlH 

Input High Voltage 

Vgs+2.0 


V CC 

Vdc 


VlL 

Input Low Voltage 

VSS-0.3 


v SS + 0.8 

Vdc 


Iin 

Input Leakage Current R/W, Reset, RSO, RSI, CSO, CS2, 


1.0 


H Adc 

V in = OVdc to +5.25Vdc 


CS1, CA1, CB1, Enable 



■H 



hsi 

Three-State (Off State) Input Current D0-D7, PB0-PB7, CB2 


2.0 

10 

p Adc 

V in = 0.4Vdc to 2.4Vdc 

hH 

Input High Current PA0-PA7, CA2 

-200 



p Adc 

V IH = 2.4Vdc 

IlL 

Input Low Current PA0-PA7, CA2 



-2.4 

mAdc 

V 1L = 0.4Vdc 

v OH 

Output High Voltage D0-D7 

V SS +2 - 4 



Vdc 

iLoad = -205m Adc 


Other Outputs 

Vss + 2.4 



Vdc 

I Load ~ - 200/j Adc 

v OL 

Output Low Voltage 







D0-D7 



V S s + 0 -4 

Vdc 

iLoad = 1 -6m Adc 


Other Outputs 



Vss + 0.4 

Vdc 

^Load = 3.2mAdc 

iOH 

Output High Current (Sourcing) 







D0-D7 

-205 



H Adc 

Vqj_j = 2.4Vdc 


Other Outputs 

-100 



Mi Adc 



PB0-PB7, CB2 

-1.0 

-2.5 

- 10 

mAdc 

Vq = 1.5Vdc, the current 







for driving other than TTL, 







e.g., Darlington Base 

!lOH 

Output Leakage Current (Off State) IRQA, IRQB 


1.0 

10 

pAdc 

Vqh = 2.4Vdc 

Pd 

Power Dissipation 



550 

mW 


^in 

Capacitance 







D0-D7 



12.5 

pF 

V in = 0, t a = +25 °C, 


PA0-PA7, PB0-PB7, CA2, CB2 



10 

pF 

f = 1.0MHz 


Enable, R/W, Reset, RSO, RSI, CSO, CS1, CS2, CA1, CB1 



7.5 

PF 


^out 

IRQA, IRQB 



5.0 

pF 



Note: The PA0-PA7 Peripheral Data lines and the CA2 Peripheral Control line can drive two standard TTL loads. In the input mode, the 
internal pullup resistor on these lines represents a maximum of 1.5 standard TTL loads. 

Timing Characteristics (Vqc = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

1 MC68A21 

1 MC68B21 

Units 

Conditions 

Min. 

Max. 

| Min. 

Max. 

tpDSU 

Peripheral Data Setup Time 

135 


mm 


ns 


tpDH 

Peripheral Data Hold Time 



Kg§ 


ns 


*CA2 

Delay Time, Enable Negative Transition 
to CA2 Negative Transition 


0.670 


0.5 

ps 


tRSl 

Delay Time, Enable Negative Transition 
to CA2 Positive Transition 




0.5 

MS 


hr- tf 

Rise and Fall Times for CA1 and CA2 
Input Signals 




1.0 

P S 


t RS2 

Delay Time from CA1 Active Transition 
to CA2 Positive Transition 




1.0 

MS 


tpDW 

Delay Time, Enable Negative Transition 
to Peripheral Data Valid 


0.670 


0.5 

MS 


tCMOS 

Delay Time, Enable Negative Transition 
to Peripheral CMOS PA0-PA7,CA2 
Data Valid 


1.35 


1.0 

MS 

Ycc - 30% v cc ; 

Figure 6, Load C 

tCB2 

Delay Time, Enable Positive Transition 
to CB2 Negative Transition 


0.670 


0.5 

MS 


tDC 

Delay Time, Peripheral Data Valid to 
CB2 Negative Transition 

20 


20 


ns 


tRSl 

Delay Time, Enable Positive Transition 
to CB2 Positive Transition 


0.670 


0.5 

MS 


pw CT 

Peripheral Control Output Pulse Width, 
CA2/CB2 

550 


550 




*r. tf 

Rise and Fall Time for CB1 and CB2 
Input Signals 


i.O 


1.0 

MS 


tRS2 

Delay Time, CB1 Active Transition to 
CB2 Positive Transition 


1.35 


1.0 

MS 


l IR 

Interrupt Release Time, IRQA and 
IRQB 


1.1 


0.85 

MS 


tRS3 

Interrupt Response Time 


1.0 


■El 

MS I 


PWj 

Interrupt Input Pulse Width 

500 



i ns 


tRL 

Reset Low Time* 

EES 


ggg 

i - 



*The Reset line must be high a minimum of I.Ojjs before addressing the PIA. 


Peripheral Data Setup Time 
(Read Mode) 



CA2 Delay Time 

(Read Mode; CRA-5 = CRA-3 = 1, 
CRA-4 = 0) 
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Mil 


S6820/S68 A21 /S68B21 


A.C. (Dynamic) Characteristics Loading = 30pF and one TTL load for PA0-PA7 , PB0-PB7, C A2, CB2 

= 130pF and one TTL load for D0-D7, IRQA, IRQB 
(Vcc = +5.0V ±5%, T^ = 0°C to +70°C unless otherwise noted.) 

Bus Timing Characteristics (Vqc = +5.0V ±5%, Vgg = 0, T^ = 0°C to +70°C unless otherwise noted.) 

Read 


Symbol 

Parameter 

S68A21 

S68B21 

Units 

Min. 

Max. 

Min. 

Max. 

^cycE 

Enable Cycle Time 

0.666 


0.50 


JUS 


Enable Pulse Width, High 

0.280 


0.22 


MS 


Enable Pulse Width, Low 

0.280 


0.21 


JUS 

tAS 

Setup Time, Address and R/W Valid to 

Enable Positive Transition 

140 


70 


ns 

tDDR 

Data Delay Time 


220 


180 

ns 

tH 

Data Hold Time 

10 


10 


ns 

l AH 

Address Hold Time 

10 


10 


ns 

fEr^ l Ef 

Rise and Fall Time for Enable Input 


25 


25 

ns 


Write 


Symbol 

Parameter 

S68A21 

S68B21 

Units 

Min. 

Max. 

Min. 

Max. 

^cycE 

Enable Cycle Time 

0.666 


0.50 


MS 


Enable Pulse Width, High 

0.280 


0.22 


jus 


Enable Pulse Width, Low 

0.280 


0.21 


JUS 

l AS 

Setup Time, Address and R/W Valid to 

Enable Positive Transition 

140 

■ 

70 

HU 

ns 

tDSW 

Data Setup Time 

80 


60 


ns 

tH 

Data Hold Time 

10 


10 


ns 

Uh 

Address Hold Time 

10 


10 


ns 

fc Er» tEf 

Rise and Fall Time for Enable Input 


25 


25 

ns 


5 

< 


CA2 Delay Time 
(Read Mode; CRA 

ENABLE \ 

-5 =1, CRA-3 = CRA-4 = 0) 

° 4V , J 


CAT 

1 M 20V 

■ ,,, iy 8v 


'CA2 'RS2 — H4 


/ 


Peripheral Data and CB2 Delay Times 
(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 


V / 


J 


2.4V 
0 4V 


V 


CB2 Note: CB2 goes low as a result of the positive transition of Enable. 


Peripheral CMOS Data Delay Times 

(Write Mode: CRA-5 = CRA-3 = 1, CRA-4 = 0) 


/ \ 

P— - Vcc - 30% Vcc 


V 3.4V 

A 0.4V 


CB2 Delay Time 

(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 




^ 04V 


"Assumes part was deselected during the previous E pulse. 
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AMI 


S6820/S68A21 /S68B21 


CB2 Delay Time 

(Write Mode; CRB-5 = 1, CRB-3 = CRB-4 = 0) 



8,7265 * Assumes part was deselected during any previous E pulse. 


RESET Low Time 



*The Reset line must be a V|h for a minimum of I.Ojus 
before addressing the PIA. 


Bus Write Timing Characteristics 
(Write Information into PIA) 




Peripheral Data Hold Time 
(Read Mode) 



Peripheral Control Output Pulse Width 


Interrupt Pulse Width and IRQ Response 
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S6831A/B/C 


16,384 Bit (2048x8) ROM 

ADVANCED PRODUCT DESCRIPTION 


3 STATE 
BUFFER 
TTL BUFFER 



•Act tod defined by t 
17103 


BLOCK DIAGRAM 


• 

Maximum Access Time s 450 ns @ Cl = 130 pF 

• 

The S6831B is pinout compatible with the Intel 

• 

Low Power 1 50 mW avg. 


2316B, MC68317 

• 

Organized as 2048-Bytes of 8 Bits 

• 

The S6831C is pinout compatible with the 

• 

Static Operation 


EA4600 

• 

Three-State Data Output 

• 

Single 5-Volt Power Supply 

• 

• 

• 

3 Chip Enable Inputs (Mask Programmable) 
The S683 1 is pinout similar with the S6830 

Th« S6831A is ninnut comoatible with the 
2316A, 8316A 

• 

TTL Compatible Input/Output 


FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro- 

ABSOLUTE MAXIMUM RATINGS (See Note 1) 


processors and other demanding applications with simple inter- 
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 



Supply Voltage Vqq 

-0.-5 to + 7.0V 

Operating Temperature Range 

0 to + 70°C 

Input Voltage Vj n 

- 0.5 to + 7.0V 

Storage Temperature Range T s tg 

- 55 to + 1 50°C 


NOTE I Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect 
device reliability. 













S6831A/B/C 


AMI 


DC (STATIC) CHARACTERISTICS (V cc = + 5 Volt ± 5%; T A = 0°C to + 70°C) 
RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

mi 

Hi 

Max. 

Unit 

Conditions 

V IH 

Input High Voltage (Norm. Op. Levels) 

2.0 

- 

5.25 

Vdc 


V IL 

Input Low Voltage (Norm. Op. Levels) 

-0.5 

- 

0.8 

Vdc 


*1 

Input Current (Vj =0 to 5.25 V) 

1 

- 

2.5 

juAdc 


V OH 

Output High Voltage (I QH =-100juA) 

D 

- 

- 

Vdc 


V OL 

Output Low Voltage (I QL = 2.1 raA) 


- 

0.4 

Vdc 


^LOH 

Output Leakage Current 
(V Q = 2.4, E~= 0.4V, E = 2.4V) 

■ 

- 

10 

MAdc 


^LOL 

Output Leakage Current 
(Vq= 0.4V, ¥ = 0.4V, E = 2.4V) 

■ 

— 

10 

MAdc 


TC 

Supply Current 

(V cc = 5.25V, T A =0°C) 

■ 

30 


mAdc 



CAPACITANCE 


Symbol 

Characteristic 

Min. 

Typ. 

Max 

Unit 

Conditions 

C in 

Input Capacitance 

- 

- 

7.5 

1 

f= 1.0 MHz 

C out 

Output Capacitance 

- 

- 

10 

mm 

T a = 25°C 

A 


AC (DYNAMIC) CHARACTERISTICS V cc = + 5 Volt ± 5%; T A = 0°C to + 70°C 
READ CYCLE (All timing with t f = t f = 20 ns, Load of Figure 1) 


Symbol 

Characteristic 

Min. 

Max. 

Unit 

l cyc (R) 

Read Cycle Time 

450 

- 

ns 

*ED 

Output Enable Delay Time 

- 

200 

ns 

l DD 

Output Disable Delay Time 

10 

150 

ns 

t ACC 

Read Access Time 

- 

450 

ns 


READ CYCLE TIMING 
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S6831A/B/C 


FIGURE I AC TEST LOAD 



' 

O 5.0V 


>«L = 25h 

TESTPOINTO 

130 pF * Z 

LA 1 MMD6150 

T rWT OR EQUIV 

; > 25k V 

< 

J rW MMD7000 

jC-OR EQUIV 

l I 

'Includes Jig Capacitance 

S?62l 



CUSTOM PROGRAMMING 

The preferred method of pattern submission is the AMI 
Hex format as described below with its built-in address space 


mapping and error checking. This is the format produced by 
the AMI Assembler/Loader. The format is as follows and may 
be on paper tape, punched card or other media readable by 
AMI. 


ASCII 

Character 


5, 6, 7, 8 


9, . . . , N 


l.N + 2 


Description 

Start of record (S) 

Type of record 

0 — Header record 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two fo get 
the number of characters to the end of the record. (This includes checksum and address data.) Records may 
be of any length being defined in each record by the byte count. 

Address Value 

The memory location where this record is to be stored. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 


The one’s complement of the additive summation (without carry) of the data bytes, the address, and the 
byte count. 

AMI will accept the input format used for the EA4600 or for the Intel 8316A or B in addition to the above format. 

EXAMPLE: S113000049E9F10320F0493139F72000F5EOF0011D 

S9030000FC 

So >< 

5S £ S3 

o o — LU 

UJ O ^ BC 

£ a z 

u. ec _j q 3 

O U. o < w 

O O I—. 

DC lu m OC <! O 

<( Q. y— h LU 

> t- < ?■ 


1 i r* S/— * V/ A ■ 

S113OOOO49E9F1O32OFQ493139F72OQOF5EOFO011O 
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S6834 


4096 Bit (512x8) Erasable and Electrically 

Reprogrammable ROM 


FEATURES 

On-Board Programmability 
Fast Access Time — 500 ns Typ. 

Pin Configuration Similar to the S6830 
IK x 8 Bit ROM 

High Speed Programming - Less than 1 Minute for 
all 4096 Bits 

Programmed with R/W, CS and VpRQQ Pins 
Completely TTL Compatible — Excluding the 
VpRQG Pin during Read and Write 
Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -12V 
Mature P-Chan Process 


BLOCK DIAGRAM 


V GG 



DO D 1 02 D3D4D5D6 D7 


FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static, 512 x 8 bit, eraseable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com- 
pa table during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 



Voltage on any pin relative to Vss 

except the VpROG P* n +0.3V to -20V 

Voltage on the VpROG P in 

relative to V§S +0.3V to -55V 

Operating Temperature 0°Cto+70°C 

Storage Temperature (programmed) . . -55°C to +85°C 
Storage Temperature 

(unprogrammed) ~55°C to +150°C 


NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 
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S6834 


2 

< 


DC (STATIC) CHARACTERISTICS (V cc = +5 ,0V ± 5%, V GG = -12.0V ± 5% T A = 0 - 70°C unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

VlL 

INPUT VOLTAGE LOW 


0.8 


VlH 

INPUT VOLTAGE HIGH 

Vcc - 2 - 25 

V C c to .3 

BBmIb 

V QL 

OUTPUT VOLTAGE LOW 

Iql = 1 -6 ma 


0.4 


v OH 

OUTPUT VOLTAGE HIGH 
l()H = 200pA 

2.4 


V 

ILI 

INPUT LEAKAGE CURRENT 


10 

jua 

*LO 

OUTPUT LEAKAGE CURRENT 

CS = 5 V 


20 

jua 

! gg 

Vgg SUPPLY current 


45 

ma 

! CC 

v cc SUPPLY CURRENT 


50 

ma 

PD 

POWER DISSIPATION 


750 

mw 


NOTE: Program input VpRQ G may be tied to V GG during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

(6834) (6834-1) 

UNIT 

t ACC 

ACCESS TIME 


575 

750 

ns 

T CO 

CHIP SELECT TO 

OUTPUT DELAY 


300 

400 

ns 

t DD 

CHIP DESELECT TO 
OUTPUT DELAY 


250 

325 

ns 


PROGRAM CHARACTERISTICS (R/W G nc j, Program pulse rise and fall time (10% to 90%) are both at 1 max). 


SYMBOL 

CHARACTERISTICS 

MIN 

MAX 

UNIT 

Tas 

ADDRESS SET UPTIME 

10 


IJS 

T css 

CHIP SELECT SET UP TIME 

10 


Vs 

t ds 

DATA SET UP TIME 

10 


fJS 

t ah 

ADDRESS HOLD TIME 

10 


Vs 

t csh 

CHIP SELECT HOLD TIME 

10 


Vs 

t dh 

DATA HOLD TIME 

10 


Vs 

t pwl 

PROGRAM PULSE WIDTH 

LOW 

3 

5 

ms 

t pwh 

PROGRAM PULSE WIDTH 

HIGH 

500 


Vs 

v PROG* 

PROGRAM AMPLITUDE 

-55 

-50 

V 

•prog 

PROGRAM CURRENT 


35 

ma 

T ws 

WRITE SET UP TIME 

10 


Vs 

T WH 

WRITE HOLD TIME 

5 


Vs 

t rs 

READ SET UP TIME 

10 


Vs 


*Note that in the WRITE mode the MIN value of Vprqq should not be exceeded and that chip select, address, and data 
lines may remain at TTL level, as in the READ mode. 
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AMI 


S6834 


CONTROL FUNCTION TRUTH TABLE 



v PROG 


VpROG 

vcc 

X 


Standby 


OUTPUTS 


Active Data Inputs 

Active 

Floating 


OPERATION 

Initially, and after each erasure, all bits of the 6834 are in the 
logic “0” state (output 0 volts). Data is stored by selectively 
programming a logic “1 ” into tjie desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic “0” the chip is in the write 
enable mode of operation. The outputs (0] -0g) are disabled 
(floating) with the corresponding pins becoming the data inputs 
(0j Djn j etc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre- 
sented 8 bits in parallel and after the address and data are set 
up a programming pulse (Vp —50 volts) is applied. VppQQ 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic “1” during the write cycle. This feature allows true “on 
board” programming in bus organized systems where the R/W 
and V PROG inputs are common and the device to be pro- 
grammed is selected by means of the chip select input as during 
read operations. 

INTERFACE DESCRIPTION 


The amount of program energy required to insure memory 
retention may be defined as a function of the number of 
program pulses (N) times the program pulse width (tp W ) 
(N x t pw > 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 pro- 
gram pulses are required. 

The read operation is accomplished by a logic “1” at the R/W 
input with the program input connected to V§§ potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
“1” to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten- 
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of 7 to 10 minutes. 
The clear optical lid should be approximately one inch away 
from the lamp tubes. 


Pin Label Function 

(2) DO Data Lines - with the R/W line selected for Read (Vjjj), the Data Lines (DO through D7) 

(3) D1 are set to reflect the contents of the selected memory location. When the R/W line is set for 

(4) D2 Write (Vjl), the Data Lines are input to the addressed location of the 6834 when Vpj^QQ is \ 

(5) D3 present . The Data Bus output drivers are three-state devices that remain in the high impedance 1 

(6) D4 (olt) state when CS is in i lie Vj^j state of when R/W is in the Vjl state. j 

(7) D5 i 

(8) D6 \ 

(9) D7 1 



(14) 

R/W 

Read/Write - When this input line is set to Vjpj, the device is in the Read mode, a low (Vjl) ( 

signal puts it into the Write mode. 


(15) 

CS 

Chip Select - This input line must be set to Vjl for a Read or Write operation to be per- 
formed. When it is High (Vjjj) the output data bus is set to a high-impedance three-state ; 

condition and disables the Write operation. i 

= _ 

01) 

v PROG 

Program - In the Write mode, a programming pulse (-50V dc) at this input causes the 

data at the Data Lines to be stored in the selected address. This pin should be tied to Vpp for i 

normal Read operations. j 


^ (24) A0 Address Lines - These lines select the 8 bit word in memory for Read or Write operation 

(23) A1 
(22) A2 
(21) A3 
(20) A4 
(19) A5 
(18) A6 
(17) A7 
(16) A8 
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S68A50/S68B50 


Features 

□ 8 Bit Bidirectional Data Bus for 
Communication with MPU 

False Start Bit Deletion 
Peripheral/Modem Control Functions 
Double Buffered Receiver and Transmitter 
One or Two Stop Bit Operation 

Eight and Nine -Bit Transmission with 
Optional Even and Odd Parity 

Parity, Overrun and Framing Error Checking 
Programmable Control Register 
Optional ^1, -^16, and ^64 Clock Modes 
Up to 500,000 bps Transmission 
Absolute Maximum Ratings 


Asynchronous Communication 
Interface Adapter (ACIA) 

General Description 

The S68A50/S68B50 Asynchronous Communications- 
Interface Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data com- 
munications to bus organized systems such as the 
S68A00/S68B00 Microprocessing Units. 

The S68A50/S68B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow data 
transfer over an eight -bit bidirectional data bus. The 
parallel data of the bus system is serially transmitted 
and received by the asynchronous data interface, with 
proper formatting and error checking. The functional 
configuration of the ACIA is programmed via the data 
bus during system initialization. Word lengths, clock 
division ratios and transmit control through the Re- 
quest to Send output may be programmed. For modem 
operation three control lines are provided. 
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S68A50/S68B50 


Electrical Characteristics (VqC = + 5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 


1 

Symbol 

Parameter 

Min. 

[Typ. 

I Max. 

Units 

Conditions 

V IH 

Input High Voltage 

Vgs + 2.0 

v C c 

Vdc 

V TT , 

Input Low Voltage 

Vss-0.3 


V S S + 0.8 

Vdc 


UN 


,CS0,CS1,CS2, Enable 


1° 


fd Adc 

v t im = OVdc to 5. 25 Vac 

! TSI 

Three-State (Off State) Input Current 

D0-D7 


2.0 

10 

p Adc 

V IN = 0.4Vdc to 2.4Vdc 

v OH 

Output High Voltage 

D0-D7 

| 

i 

Vgs+2.4 

1 

1 

Vdc 

i 

I LOAD = ~ 205/i Adc, 
Enable Pulse Width <2 5jus 



Tx Data, RTS 

V SS +2.4s 


1 

Vdc 

x LOAD = -lOO/uAdc, 
Enable Pulse Width <25ps 

v OL 

Output Low Voltage 



v SS + 0.4 

Vdc 

ILOAD = 1.6mAdc, 

Enable Pulse Width <25ps 

!lOH 

| Output Leakage Current (Off State) 

IRQ 


1.0 

10 

pAdc 

V 0 h = 2.4Vdc 

Pd 

| Power Dissipation 


300 

525 

mW 


C IN 

| Capacitance 

' 

D0-D7 


10 

12.5 

pF 


c OUT 

E,Tx,Clk,Rx Clk,R/W,RS,Rx Data, 
CS0,CS1,C§2,CTS,DCD 
RTS,Tx Data 
IRQ 

i 

7.0 

7.5 

10 

5.0 

pF 

pF 

pF 

V IN = 0, T A = 25°C, 
f = 1.0MHz 


Minimum Clock Pulse Width, Low 

+ 16, +64 Modes 

600 



ns 


Minimum Clock Pulse Width, High 

+ 16, +64 Modes 

600 



ns 

f C 

Clock Frequency 

+ 1 Mode 
+ 16, +64 Modes 



500 

800 

kHz 

kHz 


^TDD 

Clock -to-Data Delay for Transmitter 



1.0 

(US 


tRDSU 

Receive Data Setup Time 

+ 1 Mode 

500 



ns 


tRDH 

Receive Data Hold Time 

+ 1 Mode 

500 



ns 


tlR 

Interrupt Request Release Time 



1.2 

(US 


*RTS 

kequest-to-Send Delay Time 



1.0 

ps 


*r.tf 

Input Transition Times (Except Enable) 



1.0* 

ps 



*1.0ju or 10% of the pulse width, whichever is smaller. 


Bus Timing Characteristics (Vqq = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 

Read 



i ...... i 

S68A50 

S68B50 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

tcycF 

Enable Cycle Time 

0.666 


0.50 


| MS 

PW EH 

Enable Pulse Width, High 


25 

0.22 

25 

MS 

pw el 

Enable Pulse Width, Low 





MS 

Us 

i ime, nuuicbft culu rt/ vv v cuiu 
to Enable Positive Transition 

i 

140 


: 

70 

I 

ns 

iDDR 

Data Delay Time 


220 


180 

ns 

*H 

Data Hold Time 

10 


10 


ns 

Uh 

Address Hold Time 

10 




ns 

^Er> *Ef 

Rise and Fall Time for Enable Input 


25 

, 1 

25 

ns 


1 568 
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S68A50/S68B50 


Symbol 


t-cycE 


PW EH 

PWel 


tDSW 


4 h 


Uh 


t Fr , t E f 


Parameter 


Enable Cycle Time 


Enable Pulse Width, High 


Enable Pulse Width, Low 


Setup Time, Address and R/W Valid 
to Enable Positive Transition 


Data Setup Time 


Data Hold Time 


Address Hold Time 


S68A50 


Min. Max. 


0.666 


S68B50 


Min. Max. 




©IC MASTER 1978 


1569 




















































MICROPROCESSOR 


AMI 


S68A50/S68B50 


< 


i 
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S2000/S2000A 


4-Bit Microcomputer 


Features 

□ Single-Chip Architecture 

□ IK x 8 ROM On Chip (Expandable to 8K x 8) 

□ 64x4 RAM On Chip 

□ 13 Outputs, 8 Inputs and 8 Bi-Directional 
Three-State Lines 

□ 7-Segment Decoder and Display Drivers On Chip: 
S2000 — LED Drivers 

S2000A — Vacuum Fluorescent Drivers 


□ TouchControl™ Capacitive Touchplate 
Compatibility 

□ Internal Timer (50Hz or 60Hz) 

□ Single +9V Power Supply 

□ Fast 4ps Execution Cycle 

□ 51 Instructions — All Single-Byte; 49 Single Cycle 

□ Three-Level Subroutine Stack 

□ TTL Compatible Outputs 

□ Reset, Test, and Step Modes 


General Description 

The S2000 is a fast, flexible 4-bit microcomputer which is completely self-contained with ROM, RAM, proces- 
sor and input/output on one chip. Its design allows easy expansion of program storage through off -chip ROM 
or PROM and gives access to all internal registers and memory for debug and test. 


Block Diagram 


ADDRESS/CQNTROL LINES 
Aq .. 12 


DATA/SEGMENT LINES 
Dq D7 


TOUCH KEY 
CONTROL SWITCH 
Kl .2,4,8 *1,2, 4. 8 



n n 




SLAVE 

LATCH 


E 

MASTER 

LATCH 



Vqq - LOGIC 

Vgp - OUTPUT BUFFERS 

Vjs - GROUND 



o 

03 

0 

111 

<J 

G 

a 

a 

0 

a 

G 














ABM 


Applications 

The S2000 provides the advantages of computer archi- 
tecture to low-cost, minimum-parts-count display /key- 
board oriented control systems. Sophisitcated I/O 
and ROM expandability yield a cost-effective single- 
chip computer that functions like more expensive 
multi-chip processors. It is especially suited for appli- 
cations which require: 

Keyboard or touch switch inputs 

LED or fluorescent display 

50 Hz or 60 Hz line synchronization 

Motor control (phase control and/or Triac drive) 

Multiple product lines where feature differentia- 
tion or model upgrading is required 


S2000/S2000A 


I 

! 

S2000 Support 

Complete development support is available in the 
forms of the MDC (Microcomputer Development 
Center), the DEV-2000 Debugger, the SES-2000 
Emulator, the MDC-140 Logic Analyzer, TES-2000 
Tester, software packages, applications engineers, and 
seminars. 

Microcomputer Development Center 

The MDC provides easy display -oriented text editing, 
macro assembly, software simulation, and EPROM 
burning. 
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DEV-2000 


MDC-140 Logic Analyzer 


The DEV-2000 Development & Debug Module links 
the user’s prototype to the MDC. It gives quick-turn- 
around, on-line debug of hardware and software, 
including trace, step, and macro capabilities. 

SES-2000 

The SES-2000 is a hardware emulator which enables 
the user to debug prototype systems which use the 
S2000. The emulator uses conventional S6834 
EPROMs to offer real time execution at a low cost. 

The SES-2000 emulator module measures approxi- 
mately 3 V 2 " x 4 V 2 " x 1 l A" and plugs into an S2000 
40-pin DIP socket. 


This advanced Logic Analyzer provides a user-pro- 
grammable MDC display of 1024 significant events 
appearing at its 40-channel input. Features include 
data-dependent clocking and oscilloscope trigger 
output, prewritten formats, four clock sources and 
programmable delay. 

TES-2000 

The TES-2000 is a dedicated S2000 tester which 
allows functional go/no-go comparison of CPU and 
ROM. 
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AMI 


S2000/S2000A J 


Absolute Maximum Ratings: (All voltages measured with respect to v ss ) 

Storage Temperature 

Operating Temperature . 

Maximum Positive Voltage . . . . 

Maximum Negative Voltage 

Maximum Output Currents 

Ij)D Supply Current (depends on output loads) 

Total Average Power Dissipation 


-55°C to +125°C 

. . , 0°C to +70°C 

+18 Volts 

-0.3 Volts 

(See “Conditions” below) 

75mA 

500mW 


Electrical Characteristics: (V gs = 0V, V GG = 9 ± 0.5V, V DD = 5 V*, T A = 25°C) 




Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

INPUTS 

Ki thru K 8 

Low Level 

0 


Krep ~0.5 

V 



High Level 

Kref + 0.5 


Vgg 

V 

J 

INPUT 

Kref 

0.28 V GG 


Vgg 

— 


INPUTS 

II thru Ig POR 
Schmitt-trigger 

Low Level 

0 


.5 

V 

(Note 1) 


High Level 

5.3 


Vgg 

V 


INPUTS 

ROMs, RUN 

Low Level 

0 


0.8 

V 

i 


High Level 

3.5 


V GG 

V 


INPUTS 

Dq thru D 7 

Low Level 

0 


0.8 

V 



High Level 

4.5 


Vgg 

V 


OUTPUTS 

Aq thru A 3 

High Level 

1 — 

3.5 


*v DD 

V 

I=-5mA 


Low Level 

0 


0.8 

V 

I=+25mA 

OUTPUTS 

A 4 thru A 12 

EXT, SYNC, & S 

High Level 

3.5 


*V D d 

V 

I=-5mA 


Low Level 

0 


0.6 

V 

I=+5mA 

OUTPUTS 

Dq thru D 7 

High Level 

3.5 


*v DD 

V 

I=-5mA 


Low Level 

0 


1.0 

V 

I=+12mA 

Igg 

Supply Current 


28 

50 

mA 



NOTE 1: There is an internal pull-up ~ 100K from each of these inputs to VqG- 
*VDD may be connected to V G G it single power supply operation is desired. 
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FEATURES 


S9900 


16-Bit Single Chip Microprocessor 


• 16 -Bit Instruction Word 

• 8 and 16 -Bit Data Format 

• Bi-directional Parallel 16 -Bit Data Bus 

• Parallel 15 -Bit Address Bus Directly Addresses 32K 
Words or 64K Bytes 

• Advanced Memory -to -Memory Architecture that 
Places Multiple Register Files in Memory 

• 69 Instructions, Including Multiply and Divide 

• Complete Software Compatibility with the TI9900 
Minicomputer Family 

• 7 Addressing Modes, 16 Prioritized Interrupts, 16 
General Purpose Registers per File 

• Direct Memory Access 

• Easy Interface with Slow Memories 

• TTL Compatible 

• Standard Supply Voltages (+12V, +5V, -5V) 





VbbC 

1 

64 

] hDTB 

vccC 

2 

63 

] MEMEN 

waitC 

3 

62 

] READY 

ootC 

4 

61 

] WE 

holdaC 

5 

60 

] CRUCLK 

RESET C 

6 

59 

] Vcc 

IAQ c 

7 

58 

] NC 

,1C 

8 

57 

] NC 

02 C 

9 

56 

] Dt 5 

A14 C 

10 

55 

] 014 

A13 C 

11 

54 

] 013 

A12 C 

12 

53 

] D12 

AH C 

13 

52 

] 011 

AID C 

14 

51 

] DIO 

A9 C 

15 

50 

] D9 

A8 C 

IS 

49 

] DO 

A7 [ 

17 

48 

] D7 

A6 [ 

18 

47 

] 06 

A5[ 

19 

46 

] 05 

A4[ 

20 

45 

] 04 

A3 C 

21 

44 

] 03 

A2[ 

22 

43 

1 02 

' Al[ 

23 

42 

3 oi 

AO C 

24 

41 

] 00 

04 [ 

25 

40 

J u ss 

Vss C 

26 

39 

3 NC 

VoD C 

27 

38 

3 NC 

,3[ 

28 

37 

3 NC 

dbin r 

29 

36 

3 ICO 

CRUOUT [ 

30 

35 

3 IC1 

CRUIN [ 

31 

34 

3 IC2 

«7725b INTREti [ 

32 

33 

] 1C3 



DO D7 CRUIN 


The S9900 microprocessor is a single -chip 16- bit central 
processing unit produced using N-channel silicon gate 
MOS technology. The instruction set of the S9900 includes 
the capabilities offered by full minicomputers. The unique 
memory -to -memory architecture features multiple register 
files, resident in memory, which allow faster response to 
interrupts and increased programming flexibility. The sep- 
arate bus structure simplifies the system design effort. AMI 
provides a compatible set of MOS memory and logic func- 
tion circuits to be used with an S9900 system. The system 
is fully supported by software and a complete prototyping 
system. 


S9900 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 


183 

DESCRIPTION 

SIGNATURE 

m 

BTB1 

DESCRIPTION 

SIGNATURE 



DESCRIPTION 




ADDRESS BUS 




DATA BUS 




POWER SUPPLIES 

Ao (MSB) 

24 

OUT 

Ao through A14 comprise 

Do (MSB) 

41 

I/O 

Do through D15 comprise 

VBB 

1 


Supply voltage (-5V NOM) 

Al 

23 

• In 

the address bus. This 3 -state 

Dl 

42 

I/O 

the bi-directional 3-state 

Vcc 

2,59 


Supply voltage (5V NOM) 

A 2 

22 

• jr 

bus provides the memory- 

d 2 

43 

I/O 

data bus. This bus transfers 




Pins 2 and 59 must be con- 

A3 

21 

• H 

address vector to the exter- 

D3 

44 

I/O 

memory' data to (when writ- 




nected in parallel. 

A4 

20 


nai- memory system when 

d 4 

45 

I/O 

ing and from (when reading) 

VDD 

27 


Supply voltage (12V NOM) 

A5 

19 

£ £U 

MEMEN is active and I/O- 

d 5 

46 

I/O 

the external -memory system 

Vss 

26,40 


Ground reference. Pins 26 

A6 

18 

OUT 

bit addresses and external- 

D6 

47 

I/O 

when MEMEN is active. 




and 40 must be connected 

A7 

17 

OUT 

instruction addresses to the 

d 7 

48 

I/O 

The data bus assumes the 




in parallel. 

A8 

16 

OUT 

I/O system when MEMEN is 

D8 

49 

I/O 

high -impedance state when 





A9 

15 

OUT 

inactive. The address bus 

D9 

50 

I/O 

HOLDA is active. 




CLOCKS 

AlO 

14 

OUT 

assumes the high -impedance 

DlO 

51 

I/O 


01 

8 

IN 


All 

13 

OUT 

state when HOLDA is active. 

Dll 

52 

I/O 



9 

IN 


Al2 

12 

OUT 


Dl2 

53 

I/O 



28 

IN 

Phase -3 clock 

Al3 

11 

OUT 


Dl3 

54 

I/O 



25 

IN 


A14 (LSB) 

10 

OUT 


D14 

55 

I/O 







— m 



D15 (LSB) 

56 

I/O 
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S9900 


SIGNATURE 


PIN 


I/O 


DESCRIPTION 
BUS CONTROL 


DBIN 

MEMEN 

WE 

CRUCLK 

CRUIN 

CRUOUT 


29 

63 

61 

60 

31 

30 


OUT 

OUT 

OUT 

OUT 

IN 

OUT 


Data bus in. When active (high), DBIN indicates that the S9900 has disable d its outp ut buffers 
to allow the memory to place memory -read data on the data bus during MEMEN. DBIN re- 
mains low in all other cases except when HOLDA is active. 

Memory enable. When active (low), MEMEN indicates that the address bus contains a 
memory address. 

Write enable. When active (low), WE indicates that memory write data is available from the 
S9900 to be written into memory. 

CRU clock. When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or should decode external instructions on Ao through A2- 

CRU data in. CRUIN, normally driven by 3-state or open -collector devices, receives input 
data from external interface logic. When the processor executes a STCR or TB instruction, it 
samples CRUIN for the level of the CRU input bit specified by the address bus (A3 through 
Al4)- 

CRU data out. Serial I/O data appears on the CRUOUT line when an LDCR, SBZ, or SBO 
instruction is executed. The data on CRUOUT should be sampled by external I/O interface 
logic when CRUCLK goes active (high). 


INTREQ 


32 


IN 


ICo (MSB) 
ICi 

IC 2 

IC 3 (LSB) 


36 

35 

34 

33 


IN 

IN 

IN 

IN 


INTERRUPT CONTROL 

In terrupt re quest. When active (low), INTREQ indicates that an external interrupt is requested. 
If INTREQ is active, the processor loads the data on the interrupt-code -input lines ICo 
through IC3 into the internal interrupt-code -storage register. The code is compared to the 
internal mask bits of the status register. If equal or higher priority than the enabled interrupt 
level (interrupt code equal or less than status register bits 12 through 15) the S9900 interrupt 
sequence is initiated. If the comparison fails, the processor ignores the request. INTREQ 
should remain active and the processor will continue to sample ICo through IC3 until the 
program enables a sufficiently low priority to accept the request interrupt. 

Interrupt codes. ICo ' s the MSB of the interrupt code, which is sampled when INTREQ is 
active. When ICo through IC3 are LLLH, the highest external- priority interrupt is being re- 
quested and when HHHH, the lowest priority interrupt is being requested. 


HOLD 


HOLDA 


64 


IN 


c, 1 rviiT 

w I ^ * 


MEMORY CONTROL 

Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 
DMA device) desires to utilize the address and data buses to transfer data to or from memory. 
The S9900 enters the hold state following a hold signal when it has completed its present 
memory cycle.* T he processor th en places the address and data buses in the high -impedance 
state (along with WE, M EMEN, and DBIN) and responds with a hold -acknowledge signal 
(HOLDA). When HOLD is removed, the processor returns to normal operation. 

Hold acknowledge. When active (high), HOLDA indicates that th e processor is in the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high -impedance state. 


READY 


62 


IN 


Ready. When active (high), READY indicates that memory will be ready to read or write 
during the next clock cycle. When not-ready is indicated d uring a memory operation, the 
S9900 enters a wait staTeand suspends internal operation until the memory systems indicate 
ready. 


WAIT 


3 OUT 


Wait. When active (high), WAIT indicates that the S9900 has entered a wait state because of 
a not-ready condition from memory. 


TIMING AND CONTROL 


IAQ 


LOAD 


RESET 


7 OUT 

4 IN 


6 IN 


Instruction acquisition. IAQ is active (high) during any memory cycle when the S9900 is 
acquiring an instruction. IAQ can be used to detect illegal op codes. 

Load. When active (low), LOAD causes the S9900 to execute a nonmaskable interrupt with 
memory address FFFC16 containing the trap vect or (WP and PC). The load sequence begins 
after th e instruction being execu ted is c ompleted. LOAD wil l also t erminate an idle state. If 
LOAD i s active during the time RESE T is released, then the LOAD trap will occur after the 
RESET function is completed. LOAD should remain active for one instruction period. IAQ 
can be used to determine instruction boundaries. This signal can be used to implement cold 
start ROM loaders. Additionally, front-panel routines can be implemented using CRU bits as 
front-panel interface signals and software -control routines to control the panel operations. 

Reset. When act ive (low ), RESET causes the processor to be reset and inhibits WE and 
CRUCLK. When RESET is released, the S9900 then initiates a level -zero interrupt sequence 
that acquires WP and PC fro m locations 0000 and 0002, set s all sta tus register bits to zero, 
and starts execution. RESET will also terminate an idle state. RESET must be held active for 
a minimum of three clock cycles. 


* If the cycle following the present memory cycle is also a memory cycle, it, too, is completed before the S9900 enters the hold state. The maximum 
number of consecutive memory cycles is three. 
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S2000/S2000A 


DEV-2000 

The DEV-2000 Development & Debug Module links 
the user’s prototype to the MDC. It gives quick-turn- 
around, on-line debug of hardware and software, 
including trace, step, and macro capabilities. 

SES-2000 

The SES-2000 is a hardware emulator which enables 
the user to debug prototype systems which use the 
S2000. The emulator uses conventional S6834 
EPROMs to offer real time execution at a low cost. 

The SES-2000 emulator module measures approxi- 
mately 3V2" x 4W x IVa" and plugs into an S2000 
40-pin DIP socket. 


MDC-140 Logic Analyzer 

This advanced Logic Analyzer provides a user-pro- 
grammable MDC display of 1024 significant events 
appearing at its 40-channel input. Features include 
data-dependent clocking and oscilloscope trigger 
output, prewritten formats, four clock sources and 
programmable delay. 


TES-2000 

The TES-2000 is a dedicated S2000 tester which 
allows functional go /no-go comparison of CPU and 
ROM. 


Pin Configuration 


(GRD) V ss 



Physical Dimensions 

40-PIN PLASTIC 


1 

1 7 ( 

2 060 MAX ( 

TT| 

I 

0065 C 

0040 ( 

- 1 " ■ \ 

■ : 

L 

' 'T I < 
1_ 201 


L— 

' 

. 0590 . 


f 4 

,5 ' wa v i~ 4 - 0.0 

40- PIN SLAM 


IDENTIFIER — 



MARKINGS 
ON UO 
SURFACE 
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AB1II. 

S2000/S2000A 

i 

Absolute Maximum Ratings: (All voltages measured with respect to V ss ) 

— 1 

1 

Storage Temperature 

Operating Temperature . 

Maximum Positive Voltage 

Maximum Negative Voltage 

Maximum Output Currents 

Idd Supply Current (depends on output loads) 

Total Average Power Dissipation 

. ....... . . -55°C to +125°C 

0°C to +70° C 

+18 Volts 

-0.3 Volts 

. . . (See “Conditions” below) 

75mA 

500mW 


Electrical Characteristics: (V ss = OV, V GG = 9 ± 0.5V, V DD = 5 V*, T A = 25°C) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

INPUTS 

Ki thru Kg 

Low Level 

0 


Krep -0.5 

V 



High Level 

Kref + 0.5 


Vgg 

V 


INPUT 

k REF 

0.28 V GG 


Vgg 

— 


INPUTS 

II thru I 8 POR 
Schmitt-trigger 

Low Level 

0 


.5 

V 

(Note 1) 


High Level 

5.3 


Vgg 

V 


INPUTS 

ROMs* RUM 







Low Level 

0 


0.8 

V 



High Level 

3.5 


Vgg 

V 


INPUTS 

Dq thru D 7 

Low Level 

0 


0.8 

V 



High Level 

4.5 


V GG 

V 


OUTPUTS 

Aq thru A 3 

High Level 

3.5 


*V DD 

V 

I=-5mA 


Low Level 

0 


0.8 

V 

I=+25mA 

OUTPUTS 

A 4 thru A 12 

EXT, SYNC, & S 

High Level 

3.5 


*V DD 

V 

I=-5mA 


Low Level 

0 


0.6 

V 

I=+5mA 

OUTPUTS 

Dq thru D 7 

High Level 

3.5 


' LJU 

v 

T= -Rm A 


Low Level 

0 


1.0 

V 

I=+12mA 

Igg 

Supply Current 


28 

50 

mA 



NOTE 1: There is an internal pull-up ^ 100K from each of these inputs to VgG- 
*Vdd may be connected to Vgg single power supply operation is desired. 
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S9900 


FEATURES 


16-Bit Single Chip Microprocessor 


• 16 - Bit Instruction Word 

• 8 and 16 -Bit Data Format 

• Bi-directional Parallel 16 -Bit Data Bus 

• Parallel 15 -Bit Address Bus Directly Addresses 32K 
Words or 64K Bytes 

• Advanced Memory -to -Memory Architecture that 
Places Multiple Register Files in Memory 

• 69 Instructions, Including Multiply and Divide 

• Complete Software Compatibility with the TI9900 
Minicomputer Family 

• 7 Addressing Modes, 16 Prioritized Interrupts, 16 
General Purpose Registers per File 

• Direct Memory Access 

• Easy Interface with Slow Memories 

• TTL Compatible 

• Standard Supply Voltages (+12V, +5V, -5V) 


\WEEM3Smsm 



VbbC 

1 

64 

] HOLD 

VccC 

2 

S3 

] MEMEN 

waitCJ 

3 

62 

] READY 

LffAS £ 

4 

61 

] WE 

holdaL 

5 

60 

] CRUCLK 

reset C 

6 

59 

3 «CC 

IAQ C 

7 

58 

] NC 

o.C 

8 

57 

] NC 


9 

56 

] 015 

A14 £ 

10 

55 

] 014 

ai 3 r 

11 

54 

3 013 

A12 L 

12 

53 

] 012 

All C 

13 

52 

3 on 

AID [ 

14 

51 

] DIO 

A9 [ 

15 

50 

3 09 

A8 [ 

16 

49 

3 08 

A7 [ 

17 

48 

] 07 

A6 [ 

18 

47 

3 06 

AS[ 

19 

46 

3 05 

A4 [ 

20 

45 

] 04 

A3 C 

21 

44 

] 03 

A2 [ 

22 

43 

] 02 

Alt 

23 

42 

] 01 

AO [ 

24 

41 

] 00 

oit 

25 

40 

3 V SS 

Vss C 

26 

39 

] NC 

Voo l 

27 

38 

3 NC 

aZ 

28 

37 

] NC 

OSIN [ 

29 

36 

] ICO 

CRUOUT [ 

30 

35 

] ICt 

CRUIN [ 

31 

34 

] IC2 

877255 INTRED [ 

32 

33 

] IC3 



DQ-D? CRUIN 


The S9900 microprocessor is a single -chip 16- bit central 
processing unit produced using N- channel silicon gate 
MOS technology. The instruction set of the S9900 includes 
the capabilities offered by full minicomputers. The unique 
memory -to -memory architecture features multiple register 
files, resident in memory, which allow faster response to 
interrupts and increased programming flexibility. The sep- 
arate bus structure simplifies the system design effort. AMI 
provides a compatible set of MOS memory and logic func- 
tion circuits to be used with an S9900 system. The system 
is fully supported by software and a complete prototyping 
system. 


S9900 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

BBS 

Iffil 

DESCRIPTION 

A 0 (MSB) 

24 

OUT 

ADDRESS BUS 

Ao through A 14 comprise 

Al 

23 

OUT 

the address bus. This 3 -state 

a 2 

22 

OUT 

bus provides the memory- 

A3 

21 

OUT 

address vector to the exter- 

M 

20 


nal- memory system when 

As 

19 


MEMEN is active and I/O- 

a 6 

18 


bit addresses and external- 

A 7 

17 


instruction addresses to the 

A 8 

16 


I/O system when MEMEN is 

a 9 

15 


inactive. The address bus 

A 10 

14 

OUT 

assumes the high -impedance 

All 

13 

OUT 

state when HOLDA is active. 

a 12 

12 

OUT 


a 13 

11 

OUT 


A 14 (LSB) 

10 

OUT 



SIGNATURE 

IBM 

KB1 

DESCRIPTION 

Do (MSB) 

41 

I/O 

DATA BUS 

Do through D 15 comprise 

Dl 

42 

I/O 

the bi-directional 3-state 

D 2 

43 

I/O 

data bus. This bus transfers 

D3 

44 

I/O 

memory data to (when writ- 

d 4 

45 

I/O 

ing and from (when reading) 

D 5 

46 

I/O 

the external -memorv system 

d 6 

47 

I/O 

when MEMEN is active. 

d 7 

48 

I/O 

The data bus assumes the 

D 8 

49 

I/O 

high -impedance state when 

D9 

50 

I/O 

HOLDA is active. 

Dio 

51 

I/O 


Dll 

52 

I/O 


Dl 2 

53 

I/O 


Dl3 

54 

I/O 


Dl4 

55 

I/O 


Dig (LSB) 

56 

I/O 



SIGNATURE 

F7TM 

PB 1 

DESCRIPTION 




POWER SUPPLIES 

VBB 

1 


Supply voltage (-5V NOM) 

v cc 

2,59 


Supply voltage (5 V NOM) 
Pins 2 and 59 must be con- 




nected in parallel. 

VDD 

27 


Supply voltage (12V NOM) 

Vss 

26,40 


Ground reference. Pins 26 
and 40 must be connected 
in parallel. 




CLOCKS 

ol 

8 

IN 

Phase -1 clock 

0 2 

9 

IN 

Phase -2 clock 

03 

28 

IN 

Phase -3 clock 

<i>4 

25 

IN 

Phase -4 clock 
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AMI, 89900 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 




BUS CONTROL 

DBIN 

29 

OUT 

Data bus in. When active (high), DBIN indicates that the S9900 has disabled its output buffers 
to allow the memory to place memory -read data on the data bus during MEMEN. DBIN re- 
mains low in all other cases except when HOLDA is active. 

MEMEN 

63 

OUT 

Memory enable. When active (low), MEMEN indicates that the address bus contains a 
memory address. 

WE 

61 

OUT 

Write enable. When active (low), WE indicates that memory write data is available from the 

S9900 to be written into memory. 

CRUCLK 

60 

OUT 

CRU clock. When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or should decode external instructions on Ao through A 2 - 

CRUIN 

31 

IN 

CRU data in. CRUIN, normally driven by 3-state or open -collector devices, receives input 
data from external interface logic. When the processor executes a STCR or TB instruction, it 
samples CRUIN for the level of the CRU input bit specified by the address bus (A 3 through 

Al4)- 

CRUOUT 

30 

OUT 

CRU data out. Serial I/O data appears on the CRUOUT line when an LDCR, SBZ, or SBO 
instruction is executed. The data on CRUOUT should be sampled by external I/O interface 
logic when CRUCLK goes active (high). 

INTERRUPT CONTROL 

INTREQ 

32 

IN 

Interrupt request. When active (low), INTREQ indicates that an external interrupt is requested. 

If INTREQ is active, the processor loads the data on the interrupt -code -input lines ICo 
through IC 3 into the internal interrupt-code -storage register. The code is compared to the 
internal mask bits of the status register. If equal or higher priority than the enabled interrupt 
level (interrupt code equal or less than status register bits 12 through 15) the S9900 interrupt 
sequence is initiated. If the comparison fails, the processor ignores the request. INTREQ 
should remain active and the processor will continue to sample ICo through IC 3 until the 
program enables a sufficiently low priority to accept the request interrupt. 

ICo (MSB) 

36 

IN 

Interrupt codes. ICo > s the MSB of the interrupt code, which is sampled when INTREQ is 

ICl 

35 

IN 

active. When ICo through IC 3 are LLLH, the highest external -priority interrupt is being re- 

TPo 
~ -'6 

34 

IN 

quested and when HHHH, the lowest priority interrupt is being requested. 

IC 3 (LSB) 

33 

IN 

. 

MEMORY CONTROL 

HOLD 

64 

IN 

Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 

DMA device) desires to utilize the address and data buses to transfer data to or from memory. 

The S9900 enters the hold state following a hold signal when it has completed its present 
memory cycle.* The processor then places the address and data buses in the high -impedance 
state (along with WE, MEMEN, and DBIN) and responds with a hold -acknowledge signal 
(HOLDA). When HOLD is removed, the processor returns to normal operation. 

HOLDA 

5 

OUT 

Hold acknowledge. When active (high), HOLDA indicates that the processor is in the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high -impedance state. 

READY 

62 

IN 

Ready. When active (high), READY indicates that memory will be ready to read or write 
during the next clock cycle. When not- ready is indicated during a memory operation, the 

S9900 enters a wait state and suspends internal operation until the memory systems indicate 
ready . 

WAIT 

3 

OUT 

Wait. When active (high), WAIT indicates that the S9900 has entered a wait state because of 
anot-ready condition from memory. 

TIMING AND CONTROL 

IAQ 

7 

OUT 

Instruction acquisition. IAQ is active (high) during any memory cycle when the S9900 is 
acquiring an instruction. IAQ can be used to detect illegal op codes. 

LOAD 

4 

IN 

Load. When active (low), LOAD causes the S9900 to execute a nonmaskable interrupt with 
memory address FFFCifi containing the trap vector (WP and PC). The load sequence begins 
after the instruction being executed is completed. LOAD will also terminate an idle state. If 

LOAD is active during the time RESET is released, then the LOAD trap will occur after the 

RESET function is completed. LOAD should remain active for one instruction period. IAQ 
can be used to determine instruction boundaries. This signal can be used to implement cold- 
start ROM loaders. Additionally, front-panel routines can be implemented using CRU bits as 
front-panel interface signals and software -control routines to control the panel operations. 

RESET 

6 

IN 

Reset. When active (low), RESET causes the processor to be reset and inhibits WE and 
CRUCLK. When RESET is released, the S9900 then initiates a level -zero interrupt sequence 
that acquires WP and PC from locations 0000 and 0002, sets all status register bits to zero, 
and starts execution. RESET will also terminate an idle state. RESET must be held active for 
a minimum of three clock cycles. 


* If the cycle following the present memory cycle is also a memory cycle, it, too, is completed before the S9900 enters the hold state. The maximum 
number of consecutive memory cycles is three. 
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S9901 


Programmable Systems Interface Circuit 


BLOCK DIAGRAM 



nm 

nm 

nm 

nm 

nm 

nm 


Hit 7/PI 5 
INT8/P14 
INT9/P 13 
IHT10/P12 
INT11 /P11 
IHH2 /P10 
INT13 /P9 
INTM /P8 
INT15/P7 


P6 

P5 

P4 

P3 

P2 

PI 

PO 


FEATURES 

• N -Channel Silicon Gate Process 

• S9900 Series CPU Peripheral 

• Performs Interrupt and I/O Functions 

— 6 Dedicated Interrupt Input Lines 

— 7 Dedicated I/O Ports 

— 9 Ports Programmable as Interrupt or I/O 

• Easily Stacked for Interrupt and I/O Expansion 

• Interval and Event Timer 

• Single +5V Power Supply 


The S9901 Programmable Systems Interface is a multi - 
functioned component designed to provide low cost in- 
terrupts and I/O ports in a S9900/S9980 microprocessor 
system. It is fabricated with N-channel silicon gate tech- 
nology and is completely TTL compatible on all inputs 
and outputs including the +5V power supply and single - 
phase clock, I/O ports, and a real-time clock. The main 
interface is through the Communications Register Unit as 
well as the interrupt control lines. 


9900/9980 SYSTEM 



PIN CONFIGURATION 


RST1 [ 

1 

40 

] vcc 

CRUOUT C 

2 

39 

] SO 

CRUCLK [ 

3 

38 

] P0 

CRUIN C 

4 

37 

]P1 

CE [ 

5 

36 

]si 

iNT3 C 

6 

35 

] S2 

INT5 [ 

7 

34 

] INT7/P15 

INIS [ 

8 

33 

] INT8/P14 

INT3 [ 

9 

32 

] INT9/P13 


10 

■ 31 

] INTI 0/P1 2 

INTREQ [ 

11 

30 

] INT11/P11 

IC3 [ 

12 

29 

] INTI 2/PI 0 

IC2 [ 

13 

28 

] INtl 3/P9 

IC1 r 

14 

27 

] INT14/P8 

ICO C 

15 

26 

] P2 

vss C 

16 

25 

] S3 

Inti C 

17 

24 

] 

1NT2 C 

18 

23 

INT15/P7 

P8 C 

19 

22 

] P3 

PB [ 

20 

21 

] P4 




< 
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S9901 


I 


AMI 


S9901 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

INTREQ 


OUT 

INTERRUPT Request. When active (low) INTREQ indicates that an enabled interrupt has 
been received. INTREQ will stay active until all enabled interrupt inputs are removed. 

ICO (MSB) 

15 

OUT 

Interrupt Code lines. IC0-IC3 output the binary code corresponding to the highest priority 

IC1 

14 

OUT 

enabled interrupt. If no enabled interrupts are active IC0-IC3 = (1, 1, 1, 1). 

IC2 

13 

OUT 


IC3 (LSB) 

12 

OUT 


CE 

5 

IN 

Chip Enable. When active (low) data may be transferred through the CRU interface to the 
CPU. CE has no effect on the interrupt control section. 

SO 

39 

IN 

Address select lines. The data bit being accessed by the CRU interface is specified by the 5- 

SI 

36 

IN 

bit code appearing on S0-S4. 

S2 

36 

IN 


S3 

25 

IN 


S4' - 

24 

IN 


CRUIN 

4 

OUT 

CRU data in (to CPU). Data specified by S0-S4 is transmitted to the CPU by CRUIN. When 
CE is not active CRUIN is in a high-impedance state. 

CRUOUT 

2 

IN 

CRU data out (from CPU). When CE is active, data present on the CRUOUT input will be 
sampled during CRUCLK and written into the command bit specified by S0-S4. 

CRUCLK 

3 

IN 

CRU Clock (from CPU). CRUCLK specifies that valid data is present on the CRUOUT line. 

RSTl 

1 

IN 

Power Up Reset. When active (low) RSTl resets all interrupt masks to “0”, disables the 
clock, and programs all I/O ports to inputs. RSTl has a Schmitt -Trigger input to allow im- 
plementation with an RC circuit as shown in Figure 6. 

vcc 

40 


Supply Voltage. +5V nominal. 

Vss 

16 


Ground Reference. 

0 

10 


System clock (03 in S9900 system, CKOUT in S9980 system). 

Inti 

17 

IN 

Group 1, interrupt inputs. When active (low) the signal is ANDed and its corresponding mask 

INT2 

18 

IN 

bit and if enabled sent to the interrupt control section. INTI has highest priority. 

INT3 

9 

IN 


INT4 

8 

IN 


INT5 

7 

IN 


INT6 

6 

IN 


INT7/P15 

34 

I/O 

Group 2, programmable interrupt (active low) or I/O pins (true logic). Each pin is individually 

INT8/P14 

33 

I/O 

programmable as an interrupt, an input port, or an output port. 

INT9/P13 

32 

I/O 


rNTlO/P 12 

31 

I/O 


INTll/Pll 

30 

I/O 


INT12/P10 

29 

I/O 


INT13/P9 

28 

I/O 


INT14/P8 

27 

I/O 


INT15/P7 

23 

I/O 


PO 

38 

I/O 

Group 3, I/O ports (true logic). Each pin is individually programmable as an input port or an 

PI 

37 

I/O 

output port. 

P2 

26 

I/O 


P3 

22 

I/O 


P4 

21 

I/O 


P5 

20 

I/O 


P6 

19 

I/O 
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S9902 


Asynchronous Communications Controller (ACC) 


BLOCK DIAGRAM 



FEATURES 

• 5 to 8 -Bit Character Length 

• 1, 1V2 or 2 Stop Bits 

• Even, Odd, or No Parity 

• Fully Programmable Data Rate Generation 

• Interval Timer with Resolution from 64 to 16,329jus 

• Fully TTL Compatible, Including Single Power Supply 


The S9902 Asynchronous Communication Controller 
(ACC) is a peripheral device for the S9900 family of micro- 
processors. The ACC provides an interface between the 
microprocessor and a serial asynchronous communication 
channel, performing the timing and data serialization and 
deserialization, thus facilitating the control of the asyn- 
chronous channel by the microprocessor. 


S9902 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

INT 

1 

0 

Interrupt — when active (low), the INT output indicates that at least one of the interrupt 
conditions has occured. 

XOUT 

2 

0 

Transmitter serial data output line — XOUT remains inactive (high) when S9902 is not trans- 
mitting. 

RIN 

3 

I 

Receiver serial data input line — RCV — must be held in the inactive (high) state when not 
receiving data. A transition from high to low will activate the receiver circuitry. 

CRUIN 

4 

0 

Serial data output pin from S9902 to CRUIN input pin of the CPU. 

RTS 

5 

0 

Request -to -send output from S9902 to modem. This output is enabled by the CPU and re- 
mains active (low) during transmission from the S9902. 

CTS 

6 

I 

Clear-to-send input from modem to S9902. When active (low), it enables the transmitter 
section of S9902. 

DSR 

7 

I 

Data set ready input from modem to S9902. This input generates an interrupt when going 
On or Off. 

CRUOUT 

8 

I 

Serial data input line to S9902 from CRUOUT line of the CPU. 

Vss 

9 

I 

Ground reference voltage. 

S4 (LSB) 

10 

I 


S3 

11 

I 


S2 

12 

I 


SI 

13 

I 


SO 

14 

I 

Address bus S0-S4 are the lines that are addressed by the CPU to select a particular S9902 
function. 

CRUCLK 

15 

I 

CRU Clock. When active (high) S9902 from CRUOUT line of the CPU. 

•0 

16 

I 

TTL Clock. 

CE 

17 

I 

Chip enable — when CE is inactive (high), the S9902 address decoding is inhibited which pre- 
vents execution of any S9902 command function. CRUIN remains at high -impedance when 
CE is inactive (high). 

Vcc 

18 

I 

Supply voltage (+5V nominal). 
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S9903 


Synchronous Communications Controller 


FEATURES 

• Versatile CRU Interface to Synchronous and Asyn- 
chronous Serial Devices for the S99XX Series of 
Microprocessors 

• Dynamic Character Length Selection 

• Programmable Polynomial CRC Generation and 
Detection 

• Two Programmable Sync Registers 

• On-Chip Interval Timer (61jus to 16.32 ms) 

• Single +5V Power Supply, 20 -Pin DIP, All Inputs and 
Outputs TTL Compatible 


The S9903 is a versatile device which provides the system 
designer with a wide range of capabilities in synchronous 
and asynchronous communications control. The S9903 
operates in a multi -mode configuration that allows a 
broad range in the degree of active participation required 
in the control of sync and fill characters, timing, CRC 
generation and detection. Established protocols such as 
BI-SYNC, SDLC, and HDLC are implemented through 
various combinations of hardware and software. 


S9903 SCC IN A S9900 SYSTEM 



S9903 SCC IN A S9980 SYSTEM 
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S9903 


PIN CONFIGURATION 



ifiT [ 

1 20 

] Vcc 

XOUT [ 

2 19 

]CE 

RIN £ 

3 18 

]* 

CRUIN [ 

4 17 

J CRUCLK 

RTS £ 

5 16 

] SO 

CTS [ 

6 IS 

]" 

OSR [ 

7 14 

] S2 

CRUOUT [ 

8 13 

] S3 

vss [ 

9 12 

]S4 

sct[ 

10 11 

SCR 


S9903 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

^9 

DESCRIPTION 

INT 

1 

OUT 

Interrupt — When active (low), the INT output indicates that at least one of the interrupt 
conditions has occurred. 

XOUT 

2 

OUT 

Transmitter serial data output line. 

RIN 

3 

IN 

Receiver serial data input I'ne. 

CRUIN 

4 

OUT 

Serial Data Output line from S9903 to CRUIN input line of the CPU. 

RTS 

5 

OUT 

Request to Send output from S9903 to modem. This output is enabled by the CPU and re- 
mains active (low) during data transmission from S9903. 

CTS 

6 

IN 

Clear-to-send input from modem to S9903. When active (low), it enables the transmitter 
section of the S9903. 

dSr 

7 

IN 

Data Set Ready input from modem to S9903. This input generates an interrupt when going 
On or Off. 

CRUOUT 

8 

IN 

Serial data input line to S9903 from CRUOUT line of the CPU. 

Vss 

9 

IN 

Ground Reference Voltage 

SCT 

10 

IN 

Transmit clock — Transmitter data is shifted out on one-to-zero transition of SCT. 

SCR 

11 

IN 

Receiver clock — Receiver serial data (RIN) is sampled at zero- to -one transition of SCR. 

S4(LSB) 

12 

IN 

Address bus S0-S4 are the lines that are addressed by the CPU to select a particular S9903 

S3 

13 

IN 

function. 

S2 

14 

IN 


SI 

15 

IN 


SO (MSB) 

16 

IN 


CRUCLK 

17 

IN 

CRU Clock. When active (high), S9903 samples the input data on CRUOUT line. 

0 

18 

IN 

TTL Clock 

CE 

19 

IN 

Chip Enable — When CE is inactive (high), the S9903 address decoding is inhibited. CRUIN 
remains at high impedance when CE is inactive (high). 

vcc 

20 

IN 

Supply voltage (+5V nominal) 
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S9940 


16-Bit Single Chip Microcomputer 


BLOCK DIAGRAM 



FEATURES 


• 32 Bits General Purpose I/O, 256 Bits I/O Expansion 

• Multiprocessor System Interface 

• Single +5V Power Supply 

• Power Down Mode for Low Standby Power 

• 5MHz Operation 

• 58 Instructions Including Multiply and Divide 

• 128 Bytes RAM and 2048 Bytes ROM On Chip 
® Mask Programmable and EPROM Versions 

• 16 General Purpose Registers, 4 Prioritized Interrupts 
16 User- Defined Program Control Flags 

• Timer/Event Counter On Chip 


The S9940 is a single -chip microcomputer containing a 16- 
bit CPU memory and extensive input/output capability. 
The memory consists of 128 bytes of read/write RAM and 
2048 bytes of either mask programmable ROM (S9940N) 
or electrically reprogrammed ROM (S9940E). The S9940 
is directly compatible with all members of the S9900 family 
of peripherals and is fully supported by both hardware and 
software development systems. 
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AMI 


Custom Capabilitie: 



AMI custom microcircuits are complex digital circuits 
designed to perform a specific function. Most could 
be described as “dedicated microprocessors.” Because 
they are designed from scratch for a particular end 
product, custom microcircuits waste no space or ca- 
pability, packing the maximum number of functions 
into the minimum area on the MOS/LSI chip. For 
volume applications, when compared with micro- 
processors, combinations of standard microcircuits, 
discrete electronic components, or electromechanical 
devices, custom microcircuits are often the most cost 
effective alternative. 

No other company can match AMI’s track record in 
developing state-of-the-art custom MOS circuits. 
Since 1966 AMI has been providing customers with 
circuits that have enhanced the marketability of their 
products by added features, continuously increasing 
reliability and reduced space requirements. 

AMI not only has the experience but also the design 
engineering organization, and the technologically 
advanced production and testing facilities, to make 
the highest quality MOS/LSI circuits. Because AMI 
also manufactures standard, memory, and micropro- 
cessor products, all using a variety of advanced micro- 
circuit process technologies, the company can be ob- 
jective in helping customers determine their most 
cost effective approach. For example, AMI will par- 
ticipate in the design cycle of the custom circuit only 
to the extent needed by the customer. This ranges 
from zero to the Complete design task. 

With more than 1,000 custom devices designed and 
manufactured during the past 10 years, AMI has more 
experience than any other IC manufacturer in build- 
ing a wide variety of custom microcircuits. The fol- 
lowing are some of the products in which AMI cus- 
tom circuits are being used: consumer, business, 
communications/navigation, industrial/instrumenta- 
tion, and terminal/peripheral. 

AMI’s custom capability encompasses the entire 
development sequence of a product. The services 
which AMI provides to the customer start with five 
conceptual planning steps: 


system which not only meets the needs, but also opti- 
mizes performance and economy. 

Step two, system partitioning, follows the joint sys- 
tem definition. Partitioning involves the cataloguing of 
functions into MOS subfunctions and then into chip 
functions. During this step of the program the best 
MOS process for the application is selected. Usually, 
functional flow charts and timing diagrams are gen- 
erated as a preliminary step in the logic design.- 

Once partitioning is accomplished, preliminary logic 
design and simulation can be done. The chip func- 
tions, as catalogued in step two, are translated into 
MOS logic diagrams and traditional breadboarding 
techniques are quite often used to verify these logic 
designs. AMI also uses proprietary computerized 
simulation programs for verification. These programs 
check the design, as well as help reduce time and cost 
of design verification. 

Final logic design is next. First, errors discovered 
through breadboarding or simulation are corrected. 
Earlier partitioning may be refined, if the final logic 
design indicates a need. During the final logic design 
step, all system design objectives are analyzed again, 
MOS logic diagrams are finalized, chip sizes are esti- 
mated, and testing procedures are generated. 

And then — chip circuit design. The topological chip 
layout is a precise science. The exact dimensions and 
placement of each transistor and other functions 
must be determined. The list of factors affecting chip 
design is almost endless: the use of space, the econ- 
omy of functions, the versatility of functions, the 
power requirements, the manufacturing processes, 
the interconnections, the packaging, the performance 
of the circuit, the reliability of the design, and so on. 
All must be considered in the circuit layout design 
leading to final topological definition. Here again, 
AMI uses computerized circuit analysis programs to 
validate chip design and verify that the design meets 
performance objectives determined during system 
definition. The computerized analysis not only sub- 
stantiates the logic, it is an integral part of the on- 
going quality assurance program at AMI. 


• System Definition 

^ • System Design and Partitioning 

• Preliminary Logic Design and Simulation 

• Final Logic Design 

• Chip Circuit Design 

First, system definition requires the customer to have 
full knowledge of the system requirements for the 
circuit. Working with AMI’s MOS/LSI application 
experts, the two companies form a team to develop a 


The AMI Quality Assurance Program is an ongoing 
activity that pervades the entire design and manu- 
facturing process. The quality assurance function 
includes a special group of inspectors, organization- 
ally separate from production. The main responsibil- 
ity of these inspectors is to examine and test custom 
circuits and all the raw materials that go into them. 
The following is a partial list of the quality control 
checkpoints in the creation of a custom circuit. At 
each of these preproduction steps, meticulous checks 
of both design and workmanship are made. 
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FEATURES 

• 16 -Bit Instruction Word 

• Full Minicomputer Instruction Set Capability Including 
Multiple and Divide 

• Up to 16,384 Bytes of Memory 

• 8 -Bit Memory Data Bus 

• Advanced Memory -to -Memory Architecture 

• Separate Memory, I/O, and Interrupt-Bus Structures 

• 16 General Registers, 4 Prioritized Interrupts 

• Programmed and DMA I/O Capability 

• On -Chip Oscillator with External Frequency Option 

The S9980 is a software -compatible member of AMI’s 
S9900 family of microprocessors. Designed to minimize 
the system cost for smaller systems, the S9980 is a single - 
chip 16 -bit CPU which has an 8 -bit data bus, on-chip 
clock, and is packaged in a 40 -pin package. The instruction 
set of the S9980 includes the capabilities offered by full 
minicomputers and is exactly the same as the S9900. The 
unique memory -to -memory architecture features multiple 
register files, resident in memory, which allow faster re- 
sponse to interrupts and increased programming flexibility. 
The separate bus structure simplifies the system design 
effort. AMI provides a compatible set of MOS memory 
and logic function circuits to be used with an S9980 system. 




S9980 PIN ASSIGNMENTS AND FUNCTIONS 



SIGNATURE 

PIN 

I/O 

Ao (MSB) 

17 

OUT 

Al 

16 

OUT 

A 2 

15 

OUT 

A 3 

14 

OUT 

A 4 

13 

OUT 

A 5 

12 

OUT 

A6 

11 

OUT 

A 7 

10 

OUT 

A8 

9 

OUT 

A 9 

8 

OUT 

AlO 

7 

OUT 

All 

6 

OUT 

Al2 

5 

OUT 

A 13 /CRUOUT 

4 

OUT 

Do (MSB) 

26 

I/O 

Dl 

27 

I/O 

d 2 

28 

I/O 

D3 

29 

I/O 


DESCRIPTION 
ADDRESS BUS 

Ao through A 13 comprise 
the address bus. This 3 -state 
bus provides the memory - 
address vector to the exter- 
nal-memory system when 
MEMEN is active and I/O - 
bit addresses and external - 
instruction addre sses to th e 
I/O system when MEMEN is 
inactive. The address bus 
assumes the high -impedance 
state when HOLD A is 
inactive. 


CRUOUT 

Serial I/O data appears on A 13 when an LDCR, SBZ and SBO instruction is executed. This ^ 

data should be sampled by the I/O interface logic when CRUCLK'goes active (high). One bit <C 

of the external instruction code appears on A 13 during external instruction execution. 

DATA BUS 

Do through D 7 comprise the bi-directional 3 -state data bus. This bus transfers m emory da ta 
to (when writing) and from (when reading) the external -memory system when MEMEN is 
active. The data bus assumes the high -impedance state when HOLDA is active. 
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SIGNATURE 

PIN 

I/O 

DESCRIPTION 

d 4 

30 

I/O 


D5 

31 

I/O 


D6 

32 

I/O 


D 7 (LSB) 

33 

I/O 

POWER SUPPLIES 

vbb 

21 


Supply voltage (-5V NOM) 

vcc 

20 


Supply voltage (5V NOM) 

vdd 

36 

' 

Supply voltage (12V NOM) 

Vss 

35 


Ground reference 

CLOCKS 

CIN 

34 

IN 

The S9980 has an on-chip oscillator to generate the system clock (2MHz). But an option is 
provided to allow external system clock. CKIN is tied to +12V to use the internal oscillator. 
Alternately, a TTL level periodic wave of frequency equal to or less than 12MHz may be 
applied to CKIN. In the latter case, the internal oscillator is ignored and external frequency 
is used to generate the system clock (3MHz or less). 

03 

22 

OUT 

Clock phase 3 (03) inverted. 

BUS CONTROLS 

DBIN 

18 

OUT 

li 

Data bus in. When active (high), DBIN indicates that the S9980 has disabled its output buffers 
to allow the memory to place memory -read data on the data bus during MEMEN. DBIN re- 
mains low in all other cases except when HOLDA is active. 

MEMEN 

40 

OUT 

Memory enable. When active (low), MEMEN indicates that the address bus contains a memory 
address. 

We 

38 

OUT 

Write enable. When active (low), WE indicates that memory -write data is available from the 
S9980 to be written into memory. 

CRUCLK 

37 

OUT 

CRU clock. When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or should decode external instructions on Ao, Ai, A 13 . 

CRUIN 

19 

IN 

CRU data in. CRUIN, normally driven by 3 -state or open-collector devices, receives input data 
from external interface logic. When the processor executes a STCR or TB instruction, it sam- 
ples CRUIN for the level of the CRU input bit specified by the address bus ( A 2 through A 12 ). 

INTO 

23 

IN 

Interrupt code. Refer to Section 2.2 for detailed description. 

INTI 

24 

IN 


INT2 

25 

IN 

MEMORY CONTROL 

HOLD 

1 

IN 

Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 
DMA device) desires to utilize the address and data buses to transfer data to or from memory. 
The S9980 enters the hold state following a hold signal when it has completed its present 
memory cycle.* The processor then places the address and data buses in the high -impedance 
state (along with WE, MEMEN, and DBIN) and responds with a hold -acknowledge signal 
(HOLDA). When HOLD is removed, the processor returns to normal operation. 

HOLDA 

2 

OUT 

Hold acknowledge. When active (high), HOLDA indicates that the processor is in the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high -impedance state. 

READY 

39 

IN 

Ready. When active (high), READY indicates that memory will be ready to read or write during 
the next clock cycle. When not-ready is indicated during a memory operation, the S9980 
enters a wait state and suspends internal operation until the memory system indicates ready. 

TIMING AND CONTROL 

IAQ 

3 

OUT 

Instruction acquisition. IAQ is active (high) during any memory cycle when the S9980 is 
acquiring an instruction. IAQ can be used to detect illegal op codes. It may also be used to 
synchronize LOAD stimulus. 


* If the cycle following the present memory cycle is also a memory cycle, it too is completed before S9980 enters hold state. 
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SI 883 


Universal Asynchronous Receiver/Transmitter 

(UART) 


NS8 NPB POE ND82 NDB1 DBA DB7 DB6 065 DB4 DB3 DB2 DB1 TC55 



RD7 RD5 RD3 RD1 



TCP 

POE 

NDB1 

ND82 

NSB 

NPB 

CS 

0B8 

DB7 

0B6 

0B5 

DB4 

DB3 

OB2 

DB1 

TSO 

TEO C 

TOS 

TBMT 

RESET 



S1883 BLOCK DIAGRAM 


PIN/PACKAGE CONFIGURATION 


FEATURES 


• 1 2.5 K Baud Data Rates • 

• 5-8 Bit Word Length • 

• Parity Generation/Checking Odd, Even, None • 

• Framing and Overflow Error Detection • 

• 1 , 1.5, or 2 Stop Bits 


FUNCTIONAL DESCRIPTION 

The SI 883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic required to interface a word parallel con- 
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1, 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART employs a 
START bit detection network and allows errorless recovery of 
data with up to 42% distortion. 

The UART will transmit or receive data characters of 5,6, 7, 
or 8 bit length. Options allow the generation and checking of 


Double Buffered Input/Output 
Independent Transmit/Receive Rates 
Start and Stop Bits Generated and Detected 

Interchangeable with TMS601 1, COM2017, 

TR1602, AY-5-1013 

Tri-State Outputs 

odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 

The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 

The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for ^ 
either half or full duplex operation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
generates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 
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• Computer Peripherals 

• Communication Concentrators 

• Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 


TYPICAL APPLICATIONS 

• Industrial Data Transmission 

• TTY Terminals 

• Time Division Multiplexing 


SI 883 


Ambient Temperature Under Bias 

Storage Temperature 

Positive Voltage on Any Pin with Respect to V$s 
Negative Voltage on Any Pin with Respect to V$S 


. . 0°C to +70°C 
~65°C to +150°C 

+.3 Volt 

. . . .-20.0 Volt • 


NOTE: Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functional operation of the device ai 
these or any other conditions above those indicated in the operation section of this specification are not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


DC (STATIC) CHARACTERISTICS Ta = 0° - +70°C, V S S = +5 Volt ±5%, Vqg = "1 2 Volt ±5% 


Symbol 

Parameter 

Min 

Max 

Unit 



Condition 

VlH 

Input High Voltage 

Vss -1-0 

Vss +0.3 

Volt 

Internal Pull-up 

VlL 

Input Low Voltage 

vgg 

0.8 

* Volt 

Resistor Provided 

I LI 

Input Load Current 


-1.2 

mamp 

Vjn = 0 Volt 

VOH 

Output High Voltage 

2.4 


Volt 

lOH = - 100 uamp 

VOL 

Output Low Voltage 


.4 

Volt 

lOL = L6 mamp 

Qn 

i * n :* 

input GdjJdu nincc 


4m KJ 

F 1 

\/.X t - \/on 

v iN v 55 

COUT 

Output Capacitance 


10 

pf 

VOUT = Vss 

Iss 

Vss Supply Current 


30 

mamp 

SWE = RDE = Vil 

IGG 

Vgg Supply Current 


40 

mamp 

ITTL Load 


AC (DYNAMIC) CHARACTERISTICS T A = 0°C - +70°C; Vss = +5 Volt ±5%; VqG = "1 2 Volt ±5% 


Symbol 

Parameter 

Min 

Max 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

200 

KHz 


Input Pulse Widths 

PWTCP 

Transmit Clock 

2.5 


usee 

Cl = 20pf 

PWRCP 

Receive Clock 

2.5 


usee 

1 TTL Load 

PWCS 

Control Strobe 

250 


nsec 



Transmit Data Strobe 

250 


nsec 



RESET 

1.0 


p sec 


PWSWE 

Status Word Enable 

500 


nsec 


PWRDA 

Reset Data Available 

500 


nsec 


PWRDE 

Receive Data Enable 

250 


nsec 


Switching Characteristics 

1 

Control Set Up Time 

0 


nsec 

m 


Control Hold Time 

20 


nsec 



Output Enable Time 


500 

nsec 


tOD 

Output Disable Time 


500 

nsec 
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S2350 


Universal Synchronous Receiver/Transmitter 

(USRT) 


BLOCK DIAGRAM 




NDB^ 

TDS 


rd 3 

RO4 


RD7 


07 



PIN/PACKAGE CONFIGURATION 


FEATURES 

• 500 KHz Data Rates 

• Internal Sync Detection 


• Fill Character Register 

• Double Buffered Input/Output 

• Bus Oriented Outputs 

• 5-8 Bit Characters 


Odd/Even or No Parity 
Error Status Flags 
Single Power Supply (+5v) 
Input/Output TTL Compatible 


FUNCTIONAL DESCRIPTION 

The S2350 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and status. 
Common with the transmitter and receiver are word length and 
parity mode. Data is transmitted and received in a NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
synchronous with respect to framing or “sync” characters 
initializing each message. The USRT receiver compares the 
contents of the internal Receiver Sync Register with the in- 
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for- 


matting a 5, 6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data available (RDA), receiver over- 
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lines and can also be multiplexed onto the output data lines 
for bus organized systems. The data lines have tri-state . 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac- ^ 
ters with correct parity at the transmitter serial output (TSO). 

The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char- 
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 
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TYPICAL APPLICATIONS 

• Computer Peripherals • 

• Communication Concentrators • 

• Integrated Modems • 

ABSOLUTE MAXIMUM RATINGS 

High Speed Terminals 

Time Division Multiplexing 

Industrial Data Transmission 

Ambient temperature under bias 

0°C to + 70°C 

Storage temperature 

-65°C to +150°C 

Positive voltage on any pin with respect to GROUND 

+7 volt 

Negative voltage on any pin with respect to GROUND 

-0.5 volt 

Power dissipation 

0.75 watt 


DC (STATIC) CHARACTERISTICS* 

Vcc = + 5V ±5V ±5%, T A = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 


Input High Voltage 

2.0 

Vcc 

Volt 



Input Low Voltage 

-0.5 

+0.8 

Volt 



Input Leakage Current 


10 

Ma 

vin = ojo vcc 

Volts 

VOH 

Output High Voltage 

2.4 


Volts 

lOH = -100/L/a 

v OL 

Output Low Voltage 


' +0.4 

Volts 

Iql = 1 -6ma 

ClN 

Input Capacitance 


10 

Pf 

\ vin = o Volt 

COUT 

Output Capacitance 


12 

Pf 

/ f= 1.0 MHZ 

icc 

Vcc Supply Current 


100 

ma 

No Load 


•Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 

V CC = +5V±5%,T A = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

500 

KHz 



Input Pulse Widths 


Ptcp 

Transmit Clock 

900 


nsec 

CL = 20pf 

prcp 

Receive Clock 

900 


nsec 

1TTL Load 

prst 

Reset 

500 


nsec 


PTDS 

Transmit Data Strobe 

200 


nsec 


ptfs 

Transmit Fill Strobe 

200 


nsec 


prss 

Receive Sync Strobe 

200 


nsec 


Pcs 

Control Strobe 

200 


nsec 


PRDE 

Receive Data Enable 

400 


nsec 

Note 1 

PSWE 

Status Word Enable 

400 


nsec 

Note 1 

PRR 

Receiver Restart 

500 


nsec 
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S5204A 


4096 Bit (512x8) Erasable and Electrically 

Reprogrammable ROM 

Features 

□ On-Board Programmability 

□ Fast Access Time — 750ns Max. 

□ High Speed Programming — Less than 1 Minute 
for all 4096 Bits 

□ Programmed with R/W, CS and Vpj^QQ Pins 

□ Completely TTL Compatible — Excluding the 
VpROG during Read or Write 

□ Ultraviolet Light Erasable — Less than 
10 Minutes 

□ Static Operation — No Clocks Required 

□ Three -State Data I/O 

□ Standard Power Supplies — +5V and - 12V 

□ Mature P- Channel Process 


< 


NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 


Block Diagram 


cso 

RW OR CS1 



00 01 02 D304 D5 06 D7 


ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss 

except the VpROG P* n +0.3V to -20V 

Voltage on the VpROG pin relative to Vss • • • • +0.3 V to -60V 

Operating Temperature 0°C to +70°C 

Storage Temperature (programmed) . -55°C to +85°C 

Storage Temperature (unprogrammed) -55°C to +150°C 


Pin Configuration 


v cc [ 

1 24 

] GND 

R/W [ 

2 23 

] V GG 

CS [ 

3 22 

]D7 

VpROG [ 

4 21 

] D6 

AO [ 

6 20 

] D5 

A,[ 

6 19 

S5204A 

] D4 

A2[ 

7 18 

] D3 

A3 [ 

8 1/ 

] 02 

A4 [ 

9 16 

> 

AS 2 

10 16 

] 00 

ao£ 

11 14 

] A8 

v cc £ 

12 13 

]« 


Typical Applications 

□ ROM Program Debugging 

□ Code Translation 

□ Microprogramming 

□ Look-up Tables 

□ Random Logic Replacement 

□ Programmable Waveforms 

□ Character Generation 

□ Electronic Keyboards 


General Description 

The S5204A is a high speed, static, 512x8 bit, eras- 
able and electrically programmable read only memory 
designed for use in bus -organized systems. Both input 
and output are TTL compatible during both read and 
write modes. Packaged in a 24 -pin hermetically sealed 
dual in-line package, the bit pattern can be erased by 
exposing the chip to an ultraviolet light source through 
the transparent lid, after which a new pattern can be 
written. 
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DC (STATIC) CHARACTERISTICS (V cc = +5 ,0V ± 5%, V CG = -12.0V ± S% T A = 0 - 70"C unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

VlL 

INPUT VOLTAGE LOW 


0.8 

V 

VlH 

INPUT VOLTAGE HIGH 

Vcc -2 25 

v cc + - 3 

V 

v OL 

OUTPUT VOLTAGE LOW 

Iql = 1 -6 ma 


0.4 

V 

v OH 

OUTPUT VOLTAGE HIGH 

Iqh = 200 mA 

2.4 


V 

iLI 

INPUT LEAKAGE CURRENT 


10 

/ja 

[ LO 

OUTPUT LEAKAGE CURRENT 

CS = 5V 


20 

A* 

*GG 

V GG SUPPLY CURRENT 


45 

ma 

*CC 

V cc SUPPLY CURRENT 


50 

ma 

PD 

POWER DISSIPATION 


750 

mw 


NOTE: Program input Vpj^QQ may be tied to Wqq during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

t acc 

ACCESS TIME 


ncn 

/ JU 

ns 

t co 

CHIP SELECT TO 


400 

ns 


OUTPUT DELAY 




t dd 

CHIP DESELECT TO 



ns 


OUTPUT DELAY 





PROGRAM CHARACTERISTICS (R/W G nd , Program pulse rise and fall time (10% to 90%) are both at 1/js max). 


SYMBOL 

CHARACTERISTICS 

MIN 

MAX 

UNIT 

Tas 

address set up time 

10 


Ms 

t css 

CHIP SELECT SET UP TIME 

10 


Ms 

t ds 

DATASET UP TIME 

10 


Ms 

t ah 

ADDRESS HOLD TIME 

10 


Ms 

t csh 

CHIP SELECT HOLD TIME 

10 


Ms 

t dh 

DATA HOLD TIME 

10 


MS 

t pwl 

PROGRAM PULSE WIDTH 

LOW 

3 

5 

ms 

t pwh 

PROGRAM PULSE WIDTH 

HIGH 

500 


Ms 

v PROG* 

PROGRAM AMPLITUDE 

-55 

-50 

V 

•prog 

PROGRAM CURRENT 


35 

ma 

T ws 

WRITE SET UP TIME 

10 


Ms 

t wh 

WRITE HOLD TIME 

5 


Ms 

t rs 

READ SET UP TIME 

10 


Ms 


♦Note that in the WRITE mode the MIN value of Vp^Q^ should not be exceeded and that chip select, address, and data lines may remain at TTL 
level, as in the READ mode 
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INTERFACE DESCRIPTION 


Pin 

Label 

Function 

(15) 

DO 

Data Lines - with the R/W line selected for Read (Vjh), the Data Line (DO through D7) 

(16) 

D1 

are set to reflect the contents of the selected memory location. When the R/W line is set 

(17) 

D2 

for Write (Vjl), the Data Lines are stored at the addressed location of the 5204A when 

(18) 

D3 

VpROG * s present. The Data Bus output drivers are three-state devices that remain in the 

(19) 

D4 

high impedance (off) state whenever CS is in the Vjh state or when R/W is in the Vil 

MEM 

D5 

state. 

■m 

D6 


(22) 

D7 


(2) 

R/W 

Read/Write - When this input line is set to Vjh, the device is in the Write mode, a low (Vj L ) 



signal puts it into the Read mode. 

(3) 

CS 

Chip Select — This input line must be set to Vjl for a Read or Write operation to be per- 



formed. When it is High (Vjh) the output data bus is set to a high -impedance three-state 



condition. 

(4) 

v PROG 

Program - In the Write mode, a 50V olt programming pulse at this input causes the data at 



the Data Lines to be stored in the selected address location. This pin should be tied to V<x 



for normal Read operations. 

(5) 

A0 

Address Lines - These lines select the 8 bit word in memory for Read or Write operation. 

(6) 

A1 


(7) 

A2 


(8) 

A3 


(9) 

A4 


(10) 

A5 


(11) 

A6 


(13) 

A7 


(14) 

A8 



CONTROL FUNCTION TRUTH TABLE 


CS 

R/W 

v PROG 

MODE 

OUTPUTS 

0 

1 

v PROG 

■ 

Active Data Inputs 

0 

0 

V CC 

- 1 

Active 

1 

X 

X 

1 

Floating 


OPERATION 

Initially, and after each erasure, all bits of the 5204A are 
in the LOW state (output 0 volts). Data is stored by selectively 
programming a HIGH into the desired bit locations. The R/W 
input (pin 2) is used to select the desired mode of operation. 
When the R/W input is HIGH the chip is in the write enable 
mode of operation. The outputs (Dq - E> 7 )are disabled (float- 
ing) with the corresponding pins becoming the data inputs. 
The word address is selected in the same manner as in the Read 
mode. Data to be programmed is presented 8 bits in parallel 
and after the address and data are set up a programming pulse 
(Vp = - 50 volts) is applied. Vp RO G electrically writes the data 
into the memory array. Writing may be inhibited by deselecting 
the chip with the CS input at a HIGH during the write cycle. 
This feature allows true “on board” programming in bus 
organized systems where the R/W and V PRO g inputs are 
common and the device to be programmed is selected by means 
of the chip select input as during read operations. 


The amount of program energy required to insure 
memory retention may be defined as a function of the number 
of program pulses (N) times the program pulse width (tp W ) 
(N x tp W > 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 
program pulses are required. 

The read operation is accomplished by a LOW at the 
R/W input with the program input connected to Vgs potential. 
True data (data out= date in) is valid after the address is stable. 
The CS input will disable (float) the outputs when HIGH to 
allow capability with bus organized systems. 

Erasure is accomplished by exposing the array to a 2537A 
ultra-violet light source (such as Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54, Turner Designs PROM Eraser, 
Model 30 or equivalent) for a period of 7 to 10 minutes. The 
clear optical lid should be approximately one inch away from 
the lamp tubes. 


< 
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Fairchild Semiconductor 


THE FORMULATOR LINE OF F8 AND 
F3870 DESIGN AIDS 


INTRODUCTION 

The Microprocessor system designer can now create his own 
hardware and software development systems for the F8 and 
F3870 by selecting modular subassemblies from Fairchild's 
Formulator line of F8 and F3870 design aids. He may start 
development with a Mark I singleboard system, then expand 
to more sophisticated Mark II or Mark MFD development 
systems that can handle both software and hardware devel- 
opment. Or he may graduate to a complete Formulator Mark 
III with intelligent front panel, power supply, and accessories 
or to the top of the line Formulator Mark I IIFD with floppy disk 
drives. 

Three growth packages plus a selection of optional modules 
provide a practical method for upgrading the single-board 
Mark I to either the Mark II or Mark IIFD or to the maximum 
system configuration Mark III or Mark IIIFD. Using the 
growth packages, the designer can begin sophisticated sys- 
tem application programs at very low cost and then upgrade 
his development tools in relatively inexpensive steps, if he 
desires to do so at a later time. 

The most elementary configuration, called the Formulator 
Mark I, includes a Processor module that contains an F8 
CPU, Program Storage Unit that includes Fairbug monitor, 
Dynamic and Static Memory Interface circuits, 1024 bytes of 
random access memory, and the necessary buffers and 
other components for hardware development. It also in- 
cludes a 13-slot card cage, an I/O cable kit, and a power 
cable. 

The second level, the Formulator Mark II, includes all of the 
Mark I components plus a memory board with 16 kilobytes 
of RAM and the complete Formulator Operating System, 
designated FOS. FOS gives the user complete software de- 
velopment capability, including an assembler, editor, and 
debug package, and, drivers for a teletype or the Tl Silent 
733 terminal. 


The-third level, the Formulator Mark IIFD, is identical to the 
Mark II with the addition of interface cards and cables for an 
iCOM FD3712 dual-drive floppy disk system and Fairchild 
F8-DOS-III Floppy Disk Operating System. 



The fourth level, the Formulator Mark III, includes an intelli- 
gent front panel, a serial communications module, a quad 
I/O module, an attractive cabinet, and a power supply. Also 
included are 16 kilobytes of RAM, the Formulator Processor 
Module, and the Formulator Operating System. 

The top of the line is the Formulator Mark IIIFD. This micro- 
computer is identical to the Mark III except it interfaces to 
the iCOM dual drive floppy disk. 

Three growth packages are available for Mark I, Mark II, and 
Mark III expansion. Growth Package I upgrades the Mark I 
system to the Mark II level. Growth Package II converts the 
Mark II to the full Mark III level. Growth Package III upgrades 
either the Mark II or Mark III to the Mark IIFD or the Mark 
IIIFD floppy disk configurations. 


Other boards are available as options for all five Formulator 
configurations to increase the flexibility of the units by ad- 
ding to their capabilities. These include 4-kilobyte RAM, 
4-kilobyte PROM, and 16-kilobyte RAM boards, as well as 
and I/O light board, a communications board with UART, a 
parallel-byte board for peripheral interface, and a PROM 
programmer. 


FORMULATOR MARK I 


TTY ASR33 


GROWTH PACKAGE I 
FORMULATOR MARK II 


TTY ASR33 
SILENT 733 


I GROWTH PACKAGE II 
I FORMULATOR MARK III 


-TTY ASR33 
-SILENT 733 
-HP 2645A TERMINAL 
-HP 9866A PRINTER 


GROWTH PACKAGE III 

iCOM Model FD3712 Dual Drive used 

I with Formulator Mark IIFD or 





Mark IIIFD. 



— RS232 CRT TERMINALS 
— RS232 PRINTERS 
— RS232 PRINTING TERMINALS 


FORMULATOR GROWTH PATHS 
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FORMULATOR MARK I 


The first member of the Formulator family, the Formulator 
Mark I, is a basic microcomputer development tool provid- 
ing the hardware necessary to build F8 or F3870 prototype 
systems. Included in the basic system is the Formulator 
Processor Module with the F8 CPU, Static Memory Inter- 
face, Dynamic Memory Interface, and Program Storage Unit 
devices. The Fairbug debug program, a IK-byte monitor 
debug package, is included in the Program Storage Unit on 
the Processor Module. Fairbug provides the Mark I with suf- 
ficient debug capability to load a program, examine regis- 
ters, monitor and alter memory locations, store a program 
on an external file, and generate a tape suitable for burning 
PROM memory devices. The Mark I also comes equipped 
with a 13-slot card cage and motherboard for attaching the 
modular Formulator printed circuit boards. Three slots are 
wired for the console control modules and one is dedicated 
to the Processor Module. The other nine connectors are 
general purpose slots which can accept additional For- 
mulator modules for system expansion. Cables and 
documentation are also included in the F8 Formulator Mark 
I system, including a peripheral interface cable which can 
connect the Mark I to a Teletype ASR33 or Tl Silent 733 for 
external communication. 

Hardware 

Formulator Processor Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 

Fairbug Debug Program 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Mark I Systems Coverage Manual 
Formulator Utilities Manual 



THE FORMULATOR PROCESSOR MODULE 

The Formulator Processor Module is the heart of the For- 
mulator family of development systems. As illustrated in the 
block diagram below, the 101/2" x 7V2" Processor Module 
contains a Central Processor Unit (F3850 CPU), a Program 
Storage Unit (F3851A PSU) with the Fairbug monitor, a 
Static Memory Interface circuit (F3853 SMI), a Dynamic 
Memory Interface circuit (F3852 DMI), a IK-byte RAM mem- 
ory, and a peripheral interface circuit. Also included is the 
circuitry necessary to drive the Formulator bus for easy ex- 
pansion of system functions. The 32 bidirectional I/O lines 
are brought out to the top edge connector; bus signals are 
brought to a connector on the bottom of the board. The 
board connector plugs into the Formulator motherboard 
where the signals are bussed to twelve other sockets. The 
peripheral interface signals are brought out to a special 
connector mounted on the Processor Module. They include 
both a 20 mA current loop and an RS232 interface circuit. 

Two interrupt levels are available on the Formulator Pro- 
cessor Module, one from the F3851A PSU and the other 
from the F3853 SMI. The on-board F3852 DMI allows 
dynamic memory refresh and direct memory access func- 
tions to be incorporated into expanded memory systems. 

Switches on the Processor Module change the page ad- 
dress of the IK-byte RAM memory. Additional switches are 
provided to change the port addresses of the PSU circuit, 
enable and disable the Fairbug program, select the clock 
mode (LC, crystal, or external), enable the interrupt priority, 
and select serial interface devices (RS232 or current loop). 

The Fairbug program, located in the F3851A PSU communi- 
cates with an ASCII serial device, reads data from a parallel 
paper tape reader, and punches tape. The Fairbug program 
also performs a debug function allowing users to examine 
and alter internal registers and memory. 


PSU vo 

CPU I/O NTERRUPTS 



INTERRUPT ADDRESS CONTROL DATA MEMORY 

STATUS BUS BUS BUS BUS 


PROCESSOR MODULE 
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FORMULATOR MARK II 


The second member is the Formulator Mark II. This unit is a 
low cost microcomputer software and hardware develop- 
ment tool. It includes the basic hardware required to de- 
velop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark II consists of all the 
components of the Mark I, namely the Processor Module, 
card cage and motherboard, cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
module. Also a part of the Mark II is the Formulator Operat- 
ing System, including the editor, relocating assembler, and 
debug package to allow the generation of the source codes 
and to create and check out the object codes. Peripheral 
interfaces are also available to connect the Mark II to a Tl 
Silent 733 or Teletype ASR33. 


Hardware 

Formulator Processor Module 
16K-Byte RAM Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 

Formulator Operating System 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Mark II Systems Coverage Manual 
Formulator Utilities Manual 



MARK II FORMULATOR OPERATING SYSTEM— FOS 

The software for the Formulator products is specifically de- 
signed to assist engineers and programmers during the de- 
velopment phase of a microcomputer-based system. Desig- 
nated the Formulator Operating System (FOS), this software 
package consists of a monitor, an editor, an assembler, a 
linking loader, a debug package, and several utility pro- 
grams. 


editor, relocating assembler, and debug packages are simul- 
taneously resident, with transfer from one to the other con- 
trolled by the monitor. Thus, a program may be created, 
edited, assembled, and debugged without ever having to 
reload the system software, since the user may switch from 
the editor to the assembler to the debug program directly 
from the monitor, 



The editor assists the user in the creation of a source file, 
which the assembler then converts into an object file ready 
for loading into the system. This object file may, at the op- 
tion of the user, be a relocatable file. If several such relocat- 
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 

The debug portion of the Mark II FOS allows users to test for 
fast and efficient program testing, for setting software 
breakpoints, and for examining and altering memory, regis- 
ters, and I/O ports. 

Unlike other development systems with limited storage 
capability, the Formulator has enough memory so that the 


The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener- 
ates a file for producing a ROM code. Another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the monitor. 


The combined effect of the interrelated portions of the For- 
mulator Operating System is the rapid generation and 
checkout of F8 and F3870 microcomputer-based systems. 
These programs greatly simplify the effort required to de- 
velop and alter the end user software, making it easy to 
design and debug a system breadboard, easy in terms of 
reduced time and manpower. 
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FORMULATOR MARK IIFD 

The third member is the Formulator Mark IIFD, a floppy-disk 
based low-cost microcomputer software and hardware de- 
velopment tool. It includes the basic hardware required to 
develop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark IIFD consists of all the 
components of the Mark I, namely the Processor Module, 
card cage and motherboard, cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
Module. The F8-DOS-III is also a part of the Mark IIFD. It 
includes a floppy-disk file manager, editor, relocating as- 
sembler, and debug package to generate the source codes 
and to create and check out the object codes. The Mark IIFD 
can communicate with teletype ASR33 and other standard 
RS232 CRT or printing terminals. 


Hardware 

Parallel Interface Module Prom Boot Loader Module 

Formulator Processor Module 

1 6K-Byte RAM Module 

Formulator Card Cage and Motherboard 

Processor Module to Peripheral Cable 

Power Cable 

Cable Kit 

Software 

F8-DOS-III Floppy Disk Operating System 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Mark II Systems Coverage Manual 
Formulator Utilities Manual 




MARK IIFD FLOPPY-DISK OPERATING SYSTEM 
— F8-DOS-III 

The software for the Formulator products is specifically de- 
signed to assist engineers and programmers during the de- 
velopment phase of a microcomputer-based system. Desig- 
nated the F8 DOS-Ill, this software package consists of a 
floppy-disk monitor, an editor, a relocating assembler, a 
linking loader, a debug package, and utility programs. 


The disk monitor provides all of the necessary commands 
for fast and efficient file management during the creation, 
editing, assembly, and debugging of applications programs. 


The editor assists the user in the creation of a source file, 
which the assembler then converts into an object file ready 
for loading into the system. This object file may, at the op- 
tion of the user, be a relocatable file. If several such relocat- 
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 


The debug portion of the F8-DOS-III provides for fast and 
efficient program testing. Under software control, the user 
can set software breakpoints, and examine and alter mem- 
ory, registers, and I/O ports. 


Unlike development systems with limited storage capability, 
the Formulator Mark IIFD has enough memory so that the 
editor, assembler, and debug packages are resident as need- 
ed with transfer from one to the other controlled by the disk 
monitor. Thus, a program may be created, edited, assembled, 
and debugged without ever having to externally reload the 
system software, since the user may switch from the editorto 
the assembler to the debug program directly from the disk 
monitor. 


The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener- 
ates a file for producing a ROM code; another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the disk 
monitor. 

The combined effect of the interrelated portions of the F8 
DOS-Ill is the rapid generation and checkout of F8 and 
F3870 microcomputer-based systems. These programs 
greatly simplify the effort required to develop and alter the 
end-user software, making it easy to design and debug a 
system breadboard, easy in terms of reduced time and man- 
power. 
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FORMULATOR MARK III 


The fourth level of microprocessor development equipment 
is the Formulator Mark III, offering all of the design assis- 
tance required to develop F8 or F3970 based systems. The 
combination of hardware, software, and firmware offered by 
the Mark III assists the designer from the generation of 
source programs through the development of a prototype 
system. The Mark III is a modular microcomputer that ac- 
commodates a variety of memory, input/output, and com- 
munication configurations to form a new and powerful de- 
velopment system. It contains all of the components of the 
Mark II — the Processor Module, card cage and mother- 
board, cable kit, the Fairbug debug program, 16K bytes of 
RAM, and the Formulator Operating System. In addition, the 
Mark III includes a Quad I/O Module with four I/O ports and 
two interrupts, a Communications Module with an on-board 
UART, a universal breadboard for building user hardware 
configurations, an extender module, and an intelligent 
operator’s panel. Power supplies for the Mark III may be 
either 100 volts, 115 volts, or 220 volts at 50/60 Hz. 
Peripheral interfaces are available to connect the Mark III 
with a Tl Silent 733, a Teletype ASR33, or an HP 2645A 
Mini-Data Station. 

Hardware 

Formulator Mainframe 

Designer’s Console with Firmware 

Formulator Processor Module 

16K-Byte RAM Module 


Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 

User I/O Cable Assembly 
Communications Module to Peripheral Cable 

Software 

Fairbug Debug Program 
Formulator Operating System 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Mark III Systems Coverage Manual 
Formulator Utilities Manual 



INTELLIGENT OPERATOR’S PANEL 

Perhaps the most unique feature of the Mark III Formulator 
is the intelligent operator’s panel, an array of lights and 
switches designed to give the user access to vital registers 
and memory locations within the microcomputer; thus 
enabling an important interaction between the user and the 
system hardware and software. 

The benefits of having a firmware controlled front panel are 
extensive. In addition to performing the normal front panel 
operations, such as examining and loading the contents of 
memory, the user’s console can also perform some very 
complicated functions. Chief among these are the front 
panel’s relocatable initial program load capability, its test 
function, and the real time hardware breakpoint feature. 



The self test function is initiated by the user by merely de- 
pressing a single switch on the front panel. The console 
then begins to check the electronics in the Formulator. 
When an error condition is detected, the LED indicators on 
the display indicate the type of error and its location. 

Another feature of the front panel is its ability, under 
operator control, to set hardware breakpoints and to vary 
the number of times a memory location may be accessed 


before the break-in program execution occurs. This aids the 
user in performing fast, efficient debugging of his software. 

MARK III FORMULATOR OPERATING SYSTEM 

Like the Mark II Formulator Operating System, the Mark III 
FOS consists of a monitor, an editor, an assembler, a linking 
loader, a debug package, and several utility programs. In 
addition to the functions performed by each of these por- 
tions of the FOS in a Mark II system, the Mark III FOS in- 
cludes the capability to set hardware breakpoints. It also 
contains a trace feature in the debug package which lets the 
user turn tracepoints on and off during the debug operation. 

Two identical versions of the Formulator Operating System 
are available with the Formulator Mark III. One operates in 
the lower portion of memory and another operates in upper 
memory. The Low Memory Operating System resides in 
memory locations 1000 to 3FFF (Hex). Most of the lower 4K 
bytes of memory is reserved for user programs. The. High 
Memory Operating System occupies locations with the 
hexadecimal addresses D000 to FFFF and uses the portion 
of memory from LC000 to D000 to store the symbol table. 
With this system, the user has up to 48K bytes of continuous 
memory addresses available, eliminating the need for split- 
ting programs larger than 4K bytes. 
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FORMULATOR MARK IIIFD 


The top of the line in microprocessor development equip- 
ment is the floppy-disk-based Formulator Mark IIIFD, offer- 
ing all of the design assistance required to develop F8 or 
F3870 based systems. The combination of hardware, 
software, and firmware offered by the Mark IIIFD assists the 
designer from the generation of source programs through 
the development of a prototype system. The Mark IIIFD is a 
modular microcomputer that accommodates a variety of 
memory, input/output, and communication configurations 
to form a new and powerful development system. It contains 
all of the components of the Mark IIFD, the Processor Mod- 
ule, card cage and motherboard, cable kit, the Fairbug 
debug program, parallel interface, PROM boot loader, 16K 
bytes of RAM, and the F8-DOS-III disk operating system. In 
addition, the Mark IIIFD includes a quad I/O module with 
four I/O ports and two interrupts, a communications module 
with an on-board UART, a universal breadboard for building 
user hardware configurations, an extender module, and an 
intelligent operator’s panel. Power supplies for the Mark 
IIIFD may be either 100 volts, 115 volts or 220 volts at 50/60 
Hz. The Mark IIIFD can communicate with teletype ASR33 or- 
other standard RS232 glass or printing terminals. 

Hardware 

Formulator Mainframe 

Designer's Console with Firmware 

Formulator Processor Module 

Parallel Interface Module 


PROM Boot Loader Module 
1 6K-Byte RAM Module 
Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 

User I/O Cable Assembly 
Communications Module to Peripheral Cable 

Software 

F8-DOS-III Floppy Disk Operating System 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Mark III Systems Coverage 
Formulator Utilities Manual 




INTELLIGENT OPERATOR’S PANEL 

A unique feature of the Mark IIIFD Formulator is the intelli- 
gent operator’s panel, an array of lights and switches de- 
signed to give the user access to vital registers and memory 
locations within the microcomputer, thus enabling an im- 
portant interaction between the user and the system 
hardware and software. The front panel functions of the 
Mark IIIFD are identical to those described in the Mark ill 
section. 


MARK IIIFD FLOPPY DISK OPERATING SYSTEM 

The software for the Formulator products is specifically de- 
signed to assist engineers and programmers during the de- 
velopment phase of a microcomputer-based system. Desig- 
nated the F8-DOS-III, this software package consists of a 
floppy disk monitor, an editor, a relocating assembler, a 
linking loader, a debug package, and utility programs. The 
disk monitor provides all of the necessary commands forfast 
and efficient file management during the creation, editing, 
assembly, and debugging of applications programs. 


The editor assists the user in the creation of a source file, 
which the assembler then converts into an object file ready 
for loading into the system. This object file may, at the op- 
tion of the user, be a relocatable file. If several such relocat- 
able files exist, they may be combined by the linking loader 
and assigned absolute addresses at loading. 


The debug portion of the Mark III F8-DOS-III provides for fast 
and efficient testing. Under Software Control, the user can 
set software and hardware breakpoints, and examine and 
alter memory, registers, and I/O ports. 


Unlike development systems with limited storage capability, 
the Formulator Mark IIIFD has enough memory so that the 
editor, assembler, and debug packages are resident as need- 
ed with transfer from one to the other controlled by the disk 
monitor. Thus, a program may be created, edited, assembled, 
and debugged without ever having to externally reload the 
system software, since the user may switch from the editor to 
the assembler to the debug program directly from the disk 
monitor. 


The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener- 
ates a file for producing a ROM code; another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the disk 
monitor. 

The combined effect of the interrelated portions of the For- 
mulator F8-DOS-III is the rapid generation and checkout of 
F8 and F3870 microcomputer-based systems. These pro- 
grams greatly simplify the effort required to develop and 
alter the end-user software, making it easy to design and 
debug a system breadboard, easy in terms of reduced time 
and manpower. 
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F8-DOS-III DESCRIPTION 


The Formulator F8-DOS-III operating system provides 
floppy-disk bulk storage capability for Fairchild’s For- 
mulator Mark IIFD and Mark IIIFD F8 microcomputers when 
used with up to four plug-compatible iCOM® series FD 360, 
FD3700 and Frugal Floppies™ providing for over one mega- 
byte of total storage capacity. 


F8-DOS-III provides a powerful and complete development 
software package with batch operation, linking loader, and 
relocating assembler, and provides an easy to use, reliable, 
fast and extremely efficient capability for auxiliary program 
and data storage during F8 and F3870 software development 
or in end-user applications. 


iCOM® Advertised 

FD3700 Series Features 

F8-DOS-III SUMMARY 

Disk Monitor 

Editor 

Relocating Assembler 

Real-Time Debugger 

Fully IBM 3740 media and format compatible 

Assemble (Relocating) 

Move Line 

No-List Option 

Symbolic Debugging 

Full formatter and controller built-in 

Load (Linking) 

Copy Line 

No-Object Option 

Set Up to 8 Breakpoint 

Full sector Read/Write buffers allow 

List Directory 

Bottom 

Error Messages 

Clear Breakpoint 

asynchronous or DMA data transfer 

Print File 

Change 

Invalid Label 

Clear All Breakpoints 

Drive and diskette Write Protect capability 

Rename File 

Delete 

Duplicate Label 

Continue Execution 

Positive latching door mechanism 

Create File 

File 

Invalid Op Code 

Go To Location 

Up to 4 drives with no software or hardware 

Delete File 

Find String 

Operand Error 

Return to Monitor 

modifications 

Copy File 

Insert 

Syntax Error 

Single Step 

MTBF in excess of 2300 hours (FD 3712 dual 

Copy Disk 

Locate String 

Undefined Symbol 

Trace On Long 

drive) 

GenMod (Created 

Next 

Expression Storage 

Trace on Short 

Plug-in convenience allows MTTR of 18 

Linked File) 

Replace 

Overflow 

T race Off 

minutes 

Edit Mode 

Tab 

Relocatability 

Display Memory 

Front panel LED status indicators 

Load (Absolute) 

Top 

Error 

Display Register 

LED drive select indicators 

DeBug Mode 

Type 

Pseudo Operand 

Display Port 

Fully retracting head and pressure pad for 

Assign Virtual I/O 

Up 

Error 

Store Memory 

maximum diskette life 

Burn PROM 


Cross Reference 

Store Register 

50 pin flat ribbon cable with 3M interface 

Convert 



Store Port 

connector — FD 360 compatible 

ROM Dump 





FORMULATOR GROWTH PACKAGES 



The Mark I, Mark II, and Mark III Formulator systems previ- 
ously described are all upwards compatible. The Mark I can 
be expanded to become a Mark II; likewise, the Mark II may 
be developed into a Mark III. In addition, a Mark II can be 
expanded to a Mark IIFD and a Mark III into a Mark IIIFD. 
This means that a microprocessor system designer may 
enter the microcomputer design at a level which best 
matches the needs at hand — amount of available money, 
time, microprocessor experience — and be able to increase 
the Formulator’s capabilities as his needs grow. Three 
growth packages are available to Formulator product own- 
ers. Growth Package 1 converts a Mark I system to a Mark II; 
Growth Package 2 extends the capabilities of the Mark II 
into the Formulator Mark III, and Growth Package 3 extends 
a Mark II or III into a Mark IIFD or IIIFD. 

Growth Package I 

16K-Byte RAM Module 

Mark II Formulator Operating System 


Growth Package 2 

Quad I/O Module 
Communications Module 
Power Supply 
Fan 

Console Control Modules 
Internal Cable Wiring 
Universal Breadboard 
Extender Module 
I/O Cable Assembly 

Communications Module to Peripheral Cable 
Mark III Formulator Operating System 

Growth Package 3 

Parallel Interface Module 
PROM Boot Loader Module 
F8-DOS-UI System Diskette 
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PERIPHERAL OPTIONS 


The Formulator Mark II systems interface with either a Tele- 
type ASR33 with the auto read/auto punch option or a Tl 
Silent 733 ASR with the ADC option. The teletype terminal 
provides a paper tape based system, while the 733 allows 
file storage on magnetic tape cassettes. To decrease load 
times, a Remex high speed paper-tape reader (or equiva- 
lent) may be used with either peripheral unit. 

The Formulator Mark III provides an interface for the HP 
Mini-Data Station as well. This high speed unit combines the 
efficiency of the magnetic tape cartridges with an intelligent 
terminal and thermal line printer to allow the rapid de- 
velopment and debugging of application programs. 

The Formulator Mark IIFD and IIIFD systems interface with 
any standard RS232 glass terminal and printer or printing 
terminal to offer maximum peripheral cost/speed flexibility. 

HP MINI-DATA STATION 

The HP 2645A Mini-Data Station features an interactive CRT 
Terminal with high resolution display and a fully integrated 
mass storage capability, making it easy to use both on- and 
off-line. It uses 2 V 2 " x 3V4" x Vz magnetic cartridges which 
store up to 110 kilobytes of formatted data. The Mini-Data 
Station has two mini cartridge drives, allowing for a total of 
220 kilobytes of data storage on matnetic tape. Thus, all 
files — both operating system and user files — are resident on 
the magnetic tape. Loading and storing files is ac- 
complished by reading and writing onto the cartridge. The 
user’s time is decreased and efficiency increased when the 
magnetic tapes are used. 


The 2645 Mini-Data Station comes equipped with three data 
cartridges, an Owner’s Manual, and an Installation and Ser- 
vice Manual. 





HP 9866A PRINTER SUBSTATION 

The HP 9866A line printer is a moderately priced, high per- 
formance companion to the HP 2645A Mini-Data Station, 
providing a permanent record of the contents of the Mini- 
Data Station display and memory for future use. The printer 
operates at up to 240 lines per minute with a maximum line 
width of 80 characters. The character set consists of 64 al- 
phanumeric characters generated by a 5 x 7 dot matrix. 
Since a thermal printing mechanism is used to make this 
printer quiet enough for normal office use, thermal sensitive 
paper is required. This paper is 8 3 A inches wide and avail- 
able in 250 foot rolls. 

The 9866A thermal printer comes equipped with two rolls of 
paper, a power cord, an interface card and cable, and an 
Instruction Manual. 

iCOM F3712 DUAL FLOPPY DISK 

The iCom FD3700 Series Floppy Disk System for microcom- 
puters continues the tradition fo the iCOM FD360. The 
FD3700 brings to the OEM, and to the development lab, 
proven reliability and popular features, while incorporating 
advanced styling and new convenience items. 


The iCOM FD3700 Series features the following: 

• Fully IBM 3740 media and format compatible 

• Full formatter and controller built in 

• Full sector read/write buffers allow asynchronous or DMA 
data transfer 

• Drive and diskette write-protect capability 

• Positive latching door mechanism 

• Up to four drives with no software or hardware modifications 

• MTBF in excess of 2300 hours (FD3712 dual drive) 

• Plug-in convenience allows MTTR of 18 minutes 

• Front panel LED status indicators 

• LED drive select indicators 

• Fully retracting head and pressure pad for maximum diskette 
life 

• 50-pin flat ribbon cable with 3M interface connector — FD360 
compatible 
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iCOM Performance features are as follows: £> 

• Disk speed 360 RPM ± 1.5% 

• 10 ms track-to-track access time LL 

• 40 ms head load time 

• 5 ms sector read/write time 

• 83 ms average latency time 

• 700 ms automatic head unload time 

• 1 ms interrecord time 

Power Requirements Are: 

110-125 Vac, 60 Hz, 200 W max 
Optional 220-240 Vac, 50 Hz, 200 W is available 
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OPTIONAL FORMULATOR MODULES 


Expansion of the Formulator microcomputers need not 
occur along the path indicated by the growth packages. 
Optional Formulator modules are available to expand RAM, 
PROM I/O, and communications, so the user can develop a 
custom system which is perfectly suited to his specific 
needs. These optional modules may be attached to the For- 
mulator via the 13 card slots in the motherboard. The first 
three slots are dedicated to front panel operations of the 
Mark III. Another slot is reserved for the Processor Module. 
The remaining nine slots are linked on a common bus 
whose signals are compatible with the modules themselves. 
Additional system functions may be easily added to any 
Formulator system by simply plugging in one of the mod- 
ules. Thus, the initial Formulator investment is preserved. 
Nothing needs to be discarded as demands upon the system 
increase. Unless otherwise noted, all of the following op- 
tional modules are available to update any Mark I, Mark II, 
Mark IIFD, Mark III, or Mark IIIFD system to meet expanded 
requirements. 


Optional Modules 

4K-Byte RAM Module 
16K-Byte RAM Module 
Quad I/O Port Module 
4K-Byte PROM Module 
Communications Module 


Byte Parallel Interface Module 
ROM Simulation Module 
Universal Breadboard 
Extender Module 
I/O Light Display Board 



4K-BYTE RAM MODULE 

The 4K-Byte Ram Module simplifies memory expansion in 
the Formulator Development Systems. Fully compatible 
with all Formulator bus signals, this board adds 4096 bytes 
of random access memory (using 2102 type static RAMs) to 
a system. Switches mounted on the printed circuit board 
allow the user to select the upper four address bits, so mul- 
tiple memory modules may be used in a system. A write- 
protect switch puts the memory in a read-only mode at the 
user’s discretion. Board dimensions are IOV2" x 7V2". 

16K-BYTE RAM MODULE 

The 16K-Byte RAM Module provides additional modularly 
expandable memory for the Formulator Development Sys- 
tem. Fully compatible with all Formulator bus signals, this 
board adds 16 kilobytes of random access memory (4K 
N-MOS Dynamic RAM) to a system. Switches mounted on 
the printed circuit board allow the user to select the upper 
two address bits, so multiple memory modules may be used 
in a system. Four write-protect switches put the memory in a 
read only’ mode at the user’s discretion. The refresh of the 
dynamic memory is controlled by the F3852 Dynamic Mem- 
ory Interface circuit mounted on the Processor Module. The 
refresh cycles are performed during unused data bus 
periods, and do not interfere with normal system timing. The 
board dimensions are 10V2" x 7V2". 



4K-BYTE PROM MODULE 

Additional memory expansion in the Formulator systems 
may be easily performed with the use of the 4K-Byte PROM 
Module. This board adds 4096 bytes of nonvolatile memory 
storage capability. It provides 16 sockets for the Fairchild 
93446 TTL fuseable link 512 x 4-bit PROMs configured in a 
4-kilobyte array. Four switches mounted on the printed cir- 
cuit board allow the memory page to be switch selectable. 
All data bus and control bus signals are compatible with the 
Formulator system, so the board plus directly into the For- 
mulator motherboard. The 93446 PROM devices may be 


programmed by the Formulator PROM Programmer. The 
board dimensions are 10V2" x 7V2". 

QUAD I/O PORT MODULE 

The Quad I/O Port Module makes expanding the Formulator 
I/O capability an easy task. This board uses existing F8 I/O 
ports, so actual F8 signal levels are brought out to the edge 
connector on the top of the module. This module has two F8 
circuits, each with two I/O ports, one interrupt level, and one 
programmable timer. Thus, a total of four ports (32 bits), two 
interrupt levels, and two timers are available to the user. 
Switches mounted on the card allow the user to select the 
I/O port addresses and the interrupt vector addresses for 
each F8 circuit. Thus, since each board may use different 
I/O ports, multiple boards may be used in a system. The 
board dimensions are IOV2'' x 7V2". 


COMMUNICATIONS MODULE 

The Communications Module provides the electrical inter- 
face for any one of three types of serial peripheral devices, a 
standard teletype 20 mA current loop, RS-232 interface, or a 
TTL compatible device. An on board UART (Universal Asyn- 
chronous Receiver Transmitter) is used to perform the con- 
version between the 8-bit parallel microcomputer data and 
the serial signal, thus permitting high speed data transfer. 
Thirteen baud rates, ranging from 50 to 9600 baud, can be 
set from switches mounted on the card. A crystal is used to 
ensure accurate timing. The UART-microcomputer interface 
is maintained via two F8 I/O ports, also located on the 
printed circuit board. The F8 timer and interrupt logic are 
also available to the user, with the interrupt address vector 
and F8 I/O port numbers switch selectable. Board dimen- 
sions are IOV 2 " x 7 V 2 ". 

I/O LIGHT DISPLAY BOARD 

The I/O Light Display Board monitors the status of the F8 I/O 
signals of either the Formulator Processor Module or the 
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Formulator Quad f/O Module. Mounted on the printed cir- 
cuit cards are red LEDs, grouped in two rows of twenty, 
allowing up to four I/O ports plus power supplies to be 
viewed simultaneously. On-board drivers provide sufficient 
current levels to drive the LEDs. Additional lights on the 
board show the status of the external interrupts. The board 
dimensions are IOV 2 " x 41/2". 

BYTE PARALLEL INTERFACE MODULE 

The Byte Parallel Interface Module interfaces the For- 
mulator system to external devices in a parallel format. This 
IOV 2 " x 7 V 2 " module creates a data bus and a control bus for 
passing information to and from the system. The bidirec- 
tional data bus can be used for either 8- or 16-bit parallel 
words. The 8-bit control bus synchronizes data transfer to 
and from the Formulator system. The F8 I/O ports. One level 
of F8 interrupt logic and one F8 interval timer are also avail- 
able to the user. On-board switches select the F8 interrupt 
address vector and the F8 I/O port addresses. The signal 
levels for the device interface are given below. 


Receive 



ROM Simulation Module 

The ROM Simulation Module allows the user to interface the 
F3851 A and F3856 Program Storage Units to the Formulator 
systems. Two of these 40-pin devices may be inserted in 
each ROM Simulation Module, creating an excellent envi- 
ronment for checking out ROM codes stored on the PSUs. 

EXTENDER MODULE 

During the checkout of the user’s own breadboard systems, 
the Formulator Extender Module can be used to facilitate 
access to the user’s hardware configuration contained on 
the universal breadboard. The IOV 2 " x 7 V 2 " extender module 
plugs directly into the Formulator motherboard, and the 
module to be examined attaches to the 100-pin connector 
on the top edge of the extender card. Thus, the user’s mod- 
ule is elevated above the other modules in the Formulator 
card cage for easy access. 

UNIVERSAL BREADBOARD 

The universal breadboard is an empty Formulator module 
board which can aid in the development of the user’s own 
breadboards. It is a IOV 2 " x 7 V 2 " Formulator motherboard- 
compatible module which is predrilled to accept standard 
14, 16, 18, 22, 24, and 40-pin dual inline packages. It will 
accomodate forty-four 16-pin packages. With the universal 
breadboard, the Formulator user may design his own 
breadboard configuration of non-microprocessor circuits 
while in constant contact with the microprocessor de- 
velopment tools of the Formulator. 



PROM PROGRAMMER 


The ability to easily program permanent memory devices is 
essential to any microprocessor design. The Formulator 
PROM Programmer connects to a Quad I/O Module within 
either a Formulator Mark II or a Formulator Mark III, permit- 
ting the programming of any of the following fuseable link 
or ultraviolet light eraseable PROMs from a pattern stored in 
the Formulator memory. 

The 11" x 12" x 4" PROM Programmer is driven by a utility 
program contained within the Formulator Operating System 
and features a simple, easy to use command set. The com- 
mands, entered into the PROM Programmer from the For- 
mulator peripheral via the keyboard, allow the user to trans- 
fer data from a PROM to memory, burn a PROM, verify a 
PROM pattern, manually enter a single byte of data, and 
display PROM locations using the system software. The 
programming idiosyncrasies of each PROM are contained 
in software look-up tables to relieve the user of intricate 
repetitious set-up. The procedure is simply to identify the 
PROM type (like 93448) and the PROM parameter look-up 
table is automatically invoked, defining such things as 
number of words, word bit length, burn time, wait time, retry 
conditions, etc. The programming is convenient enough to 
allow the PROM Programmer to be used in a production 
environment. 


Included in the basic system are two socket boards, one for 
the Fairchild 93436/93446 PROMs and one for the 93438/ 
93448 PROMs. Socket boards for the ultraviolet eraseable 
devices are also available. A cable to the Quad I/O Module 
and a power cord are also included in the basic unit. 


Fairchild Fusible 
Link PROMS 

93436 (512 x 4) 
93446 (512 x 4) 
93438 (512 x 8) 
93448 (512 x 8) 


Ultraviolet 
Eraseable PROMs 

2704 (512 x 8) 
2708 (1024 x 8) 
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F3870 DEVELOPMENT SUPPORT 


The F8 Formulator family of development equipment also 
supports the F3870, the one-chip microcomputer manufac- 
tured by Fairchild. The Formulator Operating System, utility 
program, and the Fairbug monitor are completely compati- 
ble with the F3870, since it shares the same instruction set 
with the Formulator. A Simulation (Quad I/O) Module and an 
In-Circuit Emulation (ICE) cable are available to extend the 
Formulator features to the user’s prototype or production 
breadboard. This creates a powerful design tool for creating 
the user’s own F3870 software. In addition, the F3870 
Emulator, a single stand-alone module for emulating the 
final F3870 software in PROMs, is available for building pro- 
totype systems. 

F3870 STIMULATION 

The non-microprocessor elements of the user’s hardware 
configuration can be assembled on a breadboard and con- 
nected to Mark I, II, MFD, III or IIIFD via the ICE cable plugged 
into a 40-pin socket on the user’s board. The cable connec- 
tor on the Processor Module in the Formulator provides I/O 
ports 0 and 1, while the Simulation (Quad I/O) Module pro- 
vides I/O ports 4 and 5. This system provides real-world 
simulation of the user’s components in their actual envi- 
ronment with the vital microprocessor signals, including the 
complete software debugging features of the Formulator, 
cabled to the external breadboard. 


F3870 EMULATOR 

After F3870 ROM codes are frozen, a smaller, easier-to- 
handle and less expensive tool is required. To accomplish 
this design-in task, Fairchild has developed the F3870 
Emulator. The F3870 Emulator contains sockets for two 
2708s or two 2716 EROMs in place of the F3870 on-chip 
ROM so ROM codes can be verified and easily changed. The 
F3870 Emulator plugs directly into the F3870 40-pin socket 
in the production prototype using a short Emulator cable. 
The printed circuit module is approximately 5" by 7 ". 



OCM-1 ONE-CARD' MICROCOMPUTER 


The OCM-1 is a complete microcomputer system contained on 
single printed circuit board and offering the following features 

• 64-byte scratch pad memory 

• IK-byte RAM 

• 8K-byte ROM (IK supplied, sockets provided for balance) 

• 4K-byte EPROM (sockets provided) 

• 4K-byte PROM (sockets provided) 

• Up to four programmable timers 

• Up to four programmable interrupts 

• RS232 interface (current loop optional) 

• 2 MHz clock 

• Self-contained Fairbug teletype operating system 

• Up to 64 individually programmable, bidirectional, latched 
lines. 



OCM-1 Module 



The unit is based on the F8 microcomputer and is fully sup- 
ported by the Formulator family of program development 
aids. In addition, the OCM-1 contains a built-in teletype 
operating system, called Fairbug I, contained in the F3851A 
Program Storage Unit. Using an OCM-1 -to-TTY cable as- 
sembly, the board can be directly coupled to a teletype or 
RS232 terminal to display or alter memory location, to load 
and punch paper tape, or to make entries from the keyboard 
or by program instruction. An alternative built-in operating 
system, K-D Bug, contained in the F3856A PSU is also avail- 
able. It provides all of the Fairbug I functions plus a resident 
monitor to facilitate operation with a low-cost calculator- 
style keyboard and LED display. A Fairbug user’s guide is 
provided with the OCM-1 . The K-D Bug should be ordered as 
a separate item. 


TTY CABLE 



OCM-1 Block Diagram 
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The OCM-1 processor section includes the 3850 Central 
Processing Unit, the F3853 Static Memory Interface, a 2 MHz 
clock, and reset circuitry. 

The OCM-1 memory section contains the capability for the 
use of five different types of storage including 64 bytes of 
scratch pad, 1 K bytes of RAM, sockets for 2K bytes of EROM 
(2708), sockets for 2K bytes of fusible link PROM (93448), 
and the Fairbug I operating system. 

The I/O portion of the system is contained in the F3850 
Central Processing Unit and a F3851A Program Storage 
Unit, each containing two 8-bit I/O ports. Two sockets are 
provided for inserting standard F8 PIO circuits (F3861 or 
F3871) or, if more ROM is required, standard PSUs (F3851 or 
F3856) may be inserted. In either case, four additional I/O 
ports are provided bringing the maximum total to eight I/O 
ports (64 lines). Only single-byte instructions are required to 
individually program these lines for either input or output 
functions. Latches on each line reduce external hardware 
cost. A circuit on the board gives the OCM-1 the capability 
of communicating with a teletype, RS232 device or 20mA 
current loop. 

In its standard configuration, the OCM-1 contains two inter- 
rupts and two timers, one in the F3851 A PSU and one in the 


F3853 SMI. Two additional interrupts and timers may be 
added by plugging the two additional PIOs into their soc- 
kets. A “daisy-chained” priority system determines which 
interrupt will be serviced if two or more requests are made 
simultaneously. 

The OCM-1 requires three power supply voltages: +12 V @ 
0.255 A, -5 V @ 0.4 A and -5 V @ 0.09 A. The -5V supply is 
used only for the 2708 EROM devices. All supply voltages 
are ± 5 % maximum. 

The entire microcomputer is contained on a single board 
(epoxy glass with solder mask) measuring approximately 7.5 
inches by 10.5 inches. It includes a. 2-inch by 4-inch pre- 
drilled breadboarding area for users who want to develop 
unique system configurations. In addition, a Formulator- 
compatible 100-pin edge connector, a special connector for 
TTY or terminal, and two 44-pin edge connectors for F8 
signals, are contained on the board. A switch to enable the 
Fairbug operating system is also provided. The OCM-1 is 
delivered completed with OCM-1 Users Manual, Fairbug 
Users Guide and F8 Guide to Programming. 


FORMULATOR SUPPORT 


In addition to the optional boards, peripherals, cables, and 
other accessories, the Mark I, Mark II, and Mark III For- 
mulator systems are supported by a wide range of 
documentation, and an intensive training program. 

FORMULATOR DOCUMENTATION 

The Formulator user has access to a full range of reference 
and instructional manuals to aid him in his system design 
and programming. 

F8 USER’S GUIDE 

The F8 User’s Guide is a detailed description of the F8 family 
of microprocessor devices. Microprocessor systems are 
discussed, with the configurations of the F8 circuits 
examined in depth. The User’s Guide also outlines the F8 
instruction set. Detailed specifications of each member of 
the F8 microprocessor family is given, including functional 
descriptions, logic diagrams, signal load levels, and timing 
diagrams for each circuit. Typical F8 system configurations 
are also presented. 

GUIDE TO PROGRAMMING 

The Guide to Programming is written for logic designers 
with little or no background in computer programming. It 
introduces machine and assembly language programming 
to the potential user of microprocessors and microcom- 
puter systems. Introductory topics include flowcharting, 
memory allocation, source and object programs, and as- 


sembly language. More advanced topics include pro- 
grammed 10 , interrupts, programmable timers, subroutines, 
macros, data manipulation, and programmed direct mem- 
ory access channels. Numerous examples of these pro- 
gramming techniques are given. 

FORMULATOR USER’S GUIDE 

The Formulator User’s Guide fully describes the operation 
of the Formulator Development System. It covers the Mark I, 
Mark II, and Mark III hardware configurations and contains a 
detailed description of the Formulator software — the 
monitor, the editor, the assembler, and the debug program. 
The F8 DOS-Ill User’s Guide is also available for Mark IIFD 
and Mark IIIFD systems. 


FORMULATOR HARDWARE REFERENCE MANUAL 

This book presents an in-depth technical description of the 
F8 Formulator System, its component subsystems, and op- 
tions. The technical description includes general functional 
characteristics, theory of operation, and detailed descrip- 
tion of interface signals. 

F8 TRAINING CLASS 

To help applications engineers start designing with the F8 
microprocessor, Fairchild offers an intensive four-day train- 
ing course. Lectures are presented dealing with F8 features, 
architecture, and programming. In laboratory sessions, stu- 
dents prepare and run small F8 programs using the For- 
mulator development systems. 
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F8 AND MICROMACHINE 

SERIES 

Versatile . . . Efficient . . . Inexpensive 

THE F8 SERIES 

The ultimate goal, from design concept through development 
and production, was to produce the most versatile, efficient, cost- 
effective microprocessor system available today. To accomplish 
this, five stringent parameters, based on user experience with 
other systems, were set forth as guidelines for the F8. 

• MINIMUM PARTS COUNT 

• COST EFFECTIVENESS 

• SIMPLE PERIPHERAL INTERFACES 

• EASY EXPANSION THROUGH MODULAR ARCHITECTURE 

• SIMPLIFIED PROGRAMMING AND DEBUGGING 

How Were These Goals Met? 

By . . . unique system partioning the system functions have been 
divided amont the various circuits of the F8 family to provide 
sophisticated modularity. As a result, it is now possible to build a 
minimum microprocessor system with only two devices. To this 
system PSU, RAM and I/O devices can be added to form medium 
size or memory intensive systems, with a minimum of use of 
.external parts. And, finally, for solving complex problems, the F8 
devices can be connected as subsystems into a synergistic sys- 
tem of independent microprocessors. 


By . . . incorporating the I/O structure on the chips so that the 
majority of the peripheral devices can be directly controlled 
without the need for special circuits. The trick is to accommodate 
the characteristics of a given peripheral device in the software. 
The I/O hardware structure includes a programmable timer, an 
efficient interrupt system and bidirectional I/O ports. 



THE MICROMACHINE SERIES 

The Micromachine series offers a single-chip solution for the cost 
sensitive microprocessor controller applications. The F3870 8-bit 
microcomputer is the first device in this series. 

The Result? 

A complete family of F8 and Micromachine circuits which cover 
the microprocessor spectrum from the most simple to the most 
complex. 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA 94042 (415) 962-501 1/TWX 910-379-6435 


P1977 Fairchild Camera and Instrument Corporation Printed in USA 

Manufactured under one or more of the following U S. Patents: 2981877, 3015048, 3025589, 3064167, 3108359, 31 17260; other Patents pending 
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THE F8 SERIES 

3850 Central Processing Unit (CPU) 

Fairchild’s F8 CPU contains all of the functions needed to provide 
the most inexpensive solution to your design problems. The 3850 
has 64 bytes of RAM, 16 I/O ports and a complete set of easy to 
understand instructions with both binary and decimal arithmetic 
operations. 


3850 

CPU BLOCK DIAGRAM 



DATA 

BUS 


3851/3856 Program Storage Units (PSUs) 

The 3851 PSU contains IK of program storage and the 3856 2K. 
Both provide 16 bits of bi-directional I/O ports, a timer and 
external interrupt and a vectored, prioritized interrupt structure. 
Additional PSUs may be added as required and I/O expansion 
naturally follows. Each PSU may be considered a generalized 
peripheral controller. 
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3852/3853/3857 Memory Interface Circuits 

Additional memory can be easily added to the system by using 
any of the three Memory Interface Circuits. Each device gener- 
ates the 16 address lines and signals necessary to interface with 
up to 65K bytes of RAM, PROM or ROM memory and they all may 
be used in conjunction with any standard semiconductor mem- 
ory device. 


The 3852 Dynamic Memory Interface (DMI) provides memory 
refresh and DMA logic which run transparent to the CPU without 
any degradation in the system throughput time. 


3852 

DMI BLOCK DIAGRAM 


ADDRESS BUS 



DATA 

BUS 



The 3853 Static Memory Interface (SMI) provides a program- 
mable timer and external interrupt capability with a software 
loadable interrupt vector address in addition to the 16 address 
lines anci memory control logic. 


3853 

SMI BLOCK DIAGRAM 
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The 3857 Program Storage and Memory Interface (PSMI) pro- 
vides 2K of ROM, an external interrupt and timer with masked 
interrupt vector as well as 16 address lines and memory control 
logic. 


3857 

PSMI BLOCK DIAGRAM 



3854/3855 Direct Memory Access (DMA) 

The DMA circuits provide a high-speed data path between a 
system memory and the peripheral electronics with up to 500 kilo 
bytes of transparent data transfer per second. These circuits can 
transfer data blocks of up to 4096 bytes and can interrupt the CPU 
when this data transfer is complete or can be programmed to 
continue transferring until stopped. 


3854 

DMA BLOCK DIAGRAM 


ADDRESS BUS 
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The 3854, when working in conjunction with the 3852, does not 
require overhead electronics to track memory addresses, bytes 
transferred and handshaking signals. 

The 3855 DMA is designed for use with other processors such as 
the Fairchild 6800 or the 8080 and Z80 circuits. 


3855 

DMA BLOCK DIAGRAM 
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3861/3871 Peripheral Input/Output 

The 3861 PIO circuit contains all of the logic of the 3851 PSU 
without the 1 K ROM. The 3861 is available in five versions as listed 
below. 


TYPE 

I/O 

PORTS 

INTERRUPT ADDRESS VECTOR 

TIMER 

EXTERNAL 

A 

4-7 

0600 

0680 

B 

8-13 

0340 

03C0 

C 

20-23 

0320 

03A0 

D 

24-27 

0360 

03E0 

E 

4-7 

0020 

00A0 



3861 

PIO BLOCK DIAGRAM 
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The 3871 contains an improved timer and event counter identical 
to that used on the 3870. The 3871 is available in four versions as 


listed below. 


TYPE 

I/O 

PORTS 

PORT TYPE 

INTERRUPT ADDRESS VECTOR 

TIMER 

EXTERNAL 

E 

4-7 

Standard 

0020 

00A0 

F 

4-7 

Direct Drive 

0020 

00A0 

G 

4-7 

Open Drain 

0020 

00A0 

H 

8-B 

Standard 

0420 

04 AO 


3871 

PIO BLOCK DIAGRAM 
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THE MICROMACHINE SERIES 


F3870 MicroMachine™2 


The Fairchild MicroMachines are a series of single-chip micro- 
computer circuits to serve the high-volume cost-sensitive con- 
troller market. The F3870 MicroMachine 2 is the first offering in 
this series. The F3870 is a complete 8-bit microcomputer on a 
single MOS integrated circuit. The F3870 can execute the F8 
instruction set of more than 70 commands, allowing expansion 
into multi-chip configurations with software compatibility. The 
device features 2048 bytes of ROM, 64 bytes of scratch-pad RAM, 
a programmable binary timer, 32 bits of I/O, and a singleF5 Volt 
power supply requirement. 


Utilizing ion-implanted, n-channel silicon-gate technology and 
advanced circuit design techniques, the single-chip F3870 offers 
maximum cost effectiveness in a wide range of control and logic 
replacement applications. 


F3870 

8-BIT MICROCOMPUTER 
BLOCK DIAGRAM 
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F8 APPLICATIONS 



TYPICAL SYSTEM CONFIGURATION 



DMA 

CHANNEL 


A TYPICAL DMA CONFIGURATION 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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9403 

FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY 

FAIRCHILD TTL MACROLOGIC 


DESCRIPTION - The 9403 is an expandable fall-through type high-speed First- In 
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and 
communication buffer applications. It is organized as 16 words by four bits and may be 
expanded to any number of words or any number of bits (in multiples of four). Data may 
be entered or extracted asynchronously in serial or parallel, allowing economical imple- 
mentation of buffer memories. 

The 9403 has 3-state outputs which provide added versatility and is fully compatible with 
all TTL families. 


• 10 MHz SERIAL OR PARALLEL DATA RATE 

• SERIAL OR PARALLEL INPUT 

• SERIAL OR PARALLEL OUTPUT 

• EXPANDABLE WITHOUT EXT tRNAL LOGIC 

• 3-STATE OUTPUTS 

• FULLY COMPATIBLE WITH ALL TTL FAMILIES 

• SLIM 24-PIN PACKAGE 


LOGIC SYMBOL 


2 7 6 5 4 3 



Vqq = Pin 24 


GND = Pin 12 


BLOCK DIAGRAM 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


0 D s 

©JM. 1 
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© IES- 
© TTS- 


% 


® © 0 © 

|°3 | d 2 | D 1 

INPUT DATA 
INPUT REGISTER 


o 



©' 


14 X 4 STACK 


© 


©OES- 
© TOP- 

©TOS- 

@ CPSO- 


OUTPUT REGISTER 
OUTPUT DATA 




lJi 


Vqq = Pin 24 
V$s = Pin 12 
O = Pin Numbers 


|°3 [°2 |°1 | Q 0 

® © ® ® 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 


® 1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 


FAIRCHILD 


©IC MASTER 1978 


1613 


Fairchild Semiconductor 














Fairchild Semiconductor 


FAIRCHILD • 9403 


PIN NAMES 


PIN 

DESCRIPTION 

LOADING (Notea) 

POMMCMTC 

NAME 

HIGH 

LOW 

L/U m IVJ C IM 1 O 

Do ~ d 3 

Parallel Data Inputs 

1.0 U.L 

0.23 U.L. 


DS 

Serial Data Input 

1.0 U.L. 

0.23 U.L. 


PL 

Parallel Load Input 

1.0 U.L. 

0.23 U.L. 

HIGH on PL enables Dq - D3. Not edge triggered. 
Ones catching. 

CPSI 

Serial Input Clock 

1.0 U.L. 

0.23 U.L. 

Edge triggered. Activates on falling edge. 

IES 

Serial Input Enable 

1.0 U.L. 

0.23 U.L. 

Enables serial and parallel input when LOW. 

TTS 

Transfer to Stack Input 

1.0 U.L. 

0.23 U.L. 

A LOW on this pin initiates fall through. 

OES 

Serial Output Enable Input 

1.0 U.L. 

0.6 U.L. 

Enables serial and parallel output when LOW. 

TOS 

Transfer Out Serial Input 

1.0 U.L. 

0.23 U.L 

A LOW on this pin enables a word to be transferred 
from the stack to the output register. (TOP must be 
HIGH also for the transfer to occur). Not edge 
triggered. 

TOP 

Transfer Out Parallel Input 

1.0 U.L. 

0.23 U.L. 

A HIGH on this pin enables a word to be transferred 
from the stack to the output register. (TOS must be 
LOW for the transfer to occur). Not edge triggered. 

MR 

Master Reset 

1.0 U.L. 

0.23 U.L. 

Active LOW. 

EO 

Output Enable 

1.0 U.L. 

0.23 U.L. 

Active LOW. 

CPSO 

Serial Output Clock Input 

1.0 U.L. 

0.23 U.L. 

Edge triggered. Activates on falling edge. 

Qo ~ q 3 

Parallel Data Outputs 

130 U.L. 

10 U.L. 

(Note b) 

Q S 

Serial Data Output 

10 U.L 

10 U.L. 

(Note b) 

IRF 

Input Register Full Output 

10 U.L. 

5 U.L. 

LOW when input register is full (Note b). 

ORE 

UUI^UI ntyibiui ui 1 ipiy u i)Ju t 

in 1 11 

, .w w._. 

5 U.L. 

HIGH when output register contains valid data. 


NOTE: a. 1 Unit Load (U.L.) = 40 //A HIGH, 1.6 mA LOW 
b. Output fan-out with Vq^ ^0.5 V. 


FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9403 consists of three sections: 


1. An Input Register with parallel and serial data inputs as well as control inputs and outputs for input handshaking 
and expansion. 

2. A 4-bit wide, 14-word deep fall-through stack with self-contained control logic. 

3. An Output Register with parallel and serial data outputs as well as control inputs and outputs for output handshaking 
and expansion. 

Since these three sections operate asynchronously and almost independently, they will be described separately below: 


Input Register (Data Entry): 

The Input Register can receive data in either bit-serial or in 4-bit parallel form. It stores this data until it is sent to the fall- 
through stack and generates the necessary status and control signals. 

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized by setting the F3 
flip-flop and resetting the other flip-flops. The Q-output of the last flip-flop (FC) is brought out as the "input Register Full" 
output (IRF). After initialization this output is HIGH. 


Parallel Entry - A HIGH on the PL input loads the Do - D3 inputs into the Fo - F3 flip-flops a nd set s the FC flip-flop. This 
forces the IRF output LOW indicating that the input register is full. During parallel entry, the CPSI input must be LOW. If 
parallel expansion is not being implemented, IES must be LOW to establish row mastership (see Expansion section). 
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INPUT REG - STACK — 

(PULSE DERIVED FROM TTS) 




-DATA INPUTS TO STACK- 


Fig. 1 

CONCEPTUAL INPUT SECTION 


Serial Entry - Data on the Ds input is serially entered into the F3, F2 , F-|, Fq, FC shift register on each HIGH-to-LOW tran- 
sition of the CPSI clock input, provided IES and PL are LOW. 

Afte r the fourth clock transition, the four data bits located in the four flip-flops Fq - F 3. The FC flip-flop is set, forcing the 
IRF output LOW and internally inhibiting CPSI clock pulses from effecting the register. Figure 2 illustrates the final positions 
in a 9403 resulting from a 64-bit serial bit train. Bo is the first bit, B53 the last bit. 

Transfer to the Stack -The outputs of Flip-Flops Fq - F3 feed the stack. A LOW level on the TTS input initiates a "fall- 
through action. If the top location of the stack is empty, data is loaded into the stack and the input register is re-initialized. 
Note that this init ializa tion is postponed until PL is LOW again. Thus, automatic FIFO action is achieved by connecting the 
IRF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip-Flop shown in Figure 10) in the control section records the fact that data 
has b een transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the IRF and 
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, data falls 
through the stack automatically , pa using only when it is necessary to wait for an empty next location. In the 9403, as in 
most modern FIFO designs, the MR input only initializes the stack control section and does not clear the data. 

D s Dg D2 Dq 


INPUT 

b 63 b 62 b 61 b 60 

REGISTER 

9403 

OUTPUT 

REGISTER 

b 3 b 2 b 1 b 0 


°3 °2 Q 1 °0 Q S 

Fig. 2 

FINAL POSITIONS IN A 9403 RESULTING 
FROM A 64-BIT SERIAL TRAIN 
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Output Register (Data Extraction) - The Output Register receives 4-bit data words from the bottom stack location, stores it 
and outputs data on a 3-state 4-bit parallel data bus or on a 3-state serial data bus. The output section generates and receives 
the necessary status and control signals. Figure 3 is a conceptual logic diagram of the output section. 



Parallel Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) 
output is LOW. After data has been entered into the FIFO and has fallen through to the bottom stack location, it is trans- 
ferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is HIGH. As a result of the data transfer 
ORE goes HIGH, indicating valid data on the d ata o utputs (provided the 3-state buffer is enabled). TOP can now be used to 
clock out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted, but the 
data itself remains on the output bus until the next HIGH level at TOP permits the transfer of the next word (if available) 
into the Output Register. During paral lel da ta extraction CPSO should be LOW. TOS should be grounded for single slice oper- 
ation or connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes HIGH before data is available from the stack, but data does become avail- 
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circuitry 
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from 
the stack, ORE remains LOW indicating that there is no valid data at the outputs. 

Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out- 
put is LOW. After data has been entered into the FIFO and has fallen through to the bottom stac k loc ation, it is transferred 
into the Output Register provided TOS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating 
valid data in the register. The 3-state Serial Data Output, Qs, is auto matica lly enabled and puts the fir st dat a bit on the out- 
put bus. Data is serially shifted out on the HIGH-to-LOW transition of CPSO. To prevent false shifting, CPSO shoul d be LOW 
when the new word is being loaded into the Output Register. The fourth transition empti es th e shift register, forces ORE out- 
put LOW and disables the serial output, Qs (refer to Figure 3). For serial operation the ORE output may be tied to the TOS 
input, requesting a new word from the stack as soon as the previous one has been shifted out. 
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SERIAL DATA ENTRY FOR ARRAY OF FIG. 6 
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SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6 
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Fig. 7 

FINAL POSITION OF A 496-BIT SERIAL INPUT 

Interlocking Circuitry - Most conventional FIFO designs provide status signals analogous to IRF and ORE. However, when 
these devices are operated in arrays, variations in unit to unit operating speed require external gating to assure all devices have 
completed an operation. The 9403 incorporates simple but effective "master /slave" interlocking circuitry to eliminate the 
need for external gating. 

In the 9403 array of Figure 4 devices 1 and 5 are defined as "row masters" and the other devices are slave s to the master in 
their row. No slave in a given row will initialize its Input Register until it has received LOW on its IES input from a row 
master or a slave of higher priority. 

In a similar fashion, the ORE outputs of slaves will not go HIGH until their OES inputs have gone HIGH. This interlocking 
scheme ensures that new input data may be accepted by the array when the IRF output of the final slave in that row goes 
LOW and that output data for the array may be extracted when the ORE of the final slave in the output row goes HIGH. 

The row master is established by connecting its IES input to ground while a slave receives its IES input from the IRF output 
of t he next higher priority device. When an array of 9403 FIFOs is initialized with a LOW on t he M R inputs of all devices, the 
IRF outputs of all devices will be HIGH. Thus, only the row master receives a LOW orr the IES input during initialization. ~ 
Figure 5 is a conceptual logic diagram of the internal circuitry which determines master/slave operation. Whenever MR and 
IES are LOW, the Master Latch is set. Whenever TTS goes LOW the Request Initialization Flip-Flop will be set. If the Master 
Latch is HIGH, the Input Register will be immediately initialized and the Request Initialization Flip-Flop reset . If the Master 
Latch is reset, the Input Register is not initialized until IES goes LOW. In array operation, activating the TTS initiates a rip- 
ple input register initialization from the row master to the last slave. 

A similar operation takes place for the output register. Either a TOS or TOP input initiates a load-from-stack operation and 
sets the ORE Request Flip-F lop. If the Master Latch is set, the last Output Register Flip-Flop is set and ORE goes HIGH. If 
the Master Latch is reset, the ORE output will be LOW until an OES input is received. 


REQUEST 

INITIALIZATION 

FLIP-FLOP 


LOAD OUTPUT (DERIVED FROM TOP AND TOS 
REGISTER ~ 


Fig. 8 

CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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ARITHMETIC LOGIC REGISTER STACK 

FAIRCHILD TTL MACROLOGIC 


DESCRIPTION — The 9405A Arithmetic Logic Register Stack (ALRS) is designed to 
implement accumulators/general registers in high performance, microprogrammed digital 
systems (microprocessors). The 9405A is a 4-bit slice with expansion features for larger 
word lengths. 

The device contains a 4-bit ALU, 8-word by 4-bit RAM, a 4-bit edge triggered output 
register and associated control logic. The ALU implements eight arithmetic and logic 
functions on two 4-bit operands. The desired function is specified by three instruction 
inputs (l-field). One of the operands is supplied from an external source (D-Bus). The 
second operand is supplied internally from one of the eight RAM locations. The desired 
RAM location is specified by the address inputs (A field) when the clock input is HIGH. 
The result from the ALU is loaded into a RAM location during the period when the clock 
input is LOW. The address for the desired RAM location for writing is also specified 
by the A-field. Moreover, the result from the ALU is also loaded into the output register 
on LOW-to-HIGH transistion of the clock input. The output register provides the 4-bit 
output (O-Bus) through 3-state buffers. 

For accumulator oriented microprocessor architectures, the A-field inputs to the 9405A 
remain the same during the HIGH and LOW period of the clock cycle. However, in 
general register oriented architectures, the A-field inputs are changed appropriately to 
realize the source and destination registers during HIGH and LOW period of the clock 
respectively. 

Carry propagate and carry generate outputs are provided by the 9405A to facilitate 
carry lookahead expansion. The industry standard 93S42/74S182 carry lookahead 
unit can be used for this purpose. If high speed arithmetic is not needed, ripply carry ex- 
pansion can be used. The ripple expansion eliminates the need for an external carry 
lookahead unit. The 9405A also provides four status signals (condition codes) to char- 
acterize the result of an operation — Zero, Negative, Overflow and Carry. 

The 9405A is downward compatible with the 9405 and should be used in new designs. 
The 9405A is fully compatible with all TTL families. 


• EIGHT GENERAL REGISTERS/ACCUMULATORS IN A SINGLE PACKAGE 

• OPTIMIZED FOR MICROPROGRAMMED OPERATION 

• HIGH SPEED - 13 MHz MICROINSTRUCTION RATE (SINGLE SLICE) 

• EXPANDABLE IN MULTIPLES OF FOUR BITS 

• PROVIDES FOR RIPPLE OR CARRY LOOKAHEAD 

• PROVIDES STATUS - CARRY, ZERO, NEGATIVE AND OVERFLOW 

• 3-STATE OUTPUTS 

• SLIM 24-PIN PACKAGE 



*>1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 
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PIN NAMES 


LOADING (Note a) 



HIGH 

LOW 

Do ~ D 3 

Data Inputs (Active LOW) 

1.0 U.L. 

0.23 U.L. 

Aq- a 2 

Address Inputs 

1.0 U.L. 

0.23 U.L. 

! 0 _l 2 

Instruction Inputs (Note b) 

1.0 U.L. 

0.23 U.L. 

MSS 

Most Significant Slice Input (Active HIGH) 

1.0 U.L. 

0.23 U.L. 

CP 

Clock Input 

1.0 U.L. 

0.23 U.L. 

EO 

Output Enable Input (Active LOW) 

1.0 U.L. 

0.23 U.L. 

EX 

Execute Input (Active LOW) 

1.0 U.L. 

0.23 U.L 

Oo " 

Data Outputs (Active LOW) 

130 U.L. 

10 U.L. 

W 

Ripple Carry Output (Active LOW) (Note c) 

10 U.L. 

5.0 U.L. 

X 

Carry Propagate Output (Note d) 

10 U.L. 

5.0 U.L. 

Y 

Carry Generate Output (Note e) 

10 U.L. 

5.0 U.L. 

Z 

Zero Status Output (Active HIGH, Open Col lectorX Note f) 


5.0 U.L. 


NOTES: 

a) 1 Unit Load (U.L.) =40/iA HIGH, 1.6 mA LOW (0.5 V). 

b) Iq used also for carry input. 

c) W output also carries instruction information. 

d) X output provides Negative status (active LOW) on most significant slice. 

e) Y output provides Overflow status (active LOW) on most significant slice. 

f) An external pull-up resistor is required to supply HIGH drive capability. 

BLOCK DIAGRAM 
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FUNCTIONAL DESCRIPTION — As shown in the block diagram, the 9405A consists of a 4-bit ALU, 8 -word by 4-bit RAM 
with latches, an Instruction Decoder, control logic and a 4-bit Output Register. 

The ALU receives the active LOW data (D 0 - D 3 ) as one operand while the RAM provides the second operand through its 
latches. The ALU output is fed as input to the RAM and the Output Register. The active LOW output bus (Og - O 3 ) is from 
the Output Register through 3-state buffers. A HIGH on the EO input disables the buffers (high impedance state) while 
a LOW enables them. 

The 6 -bit instruction input for the 9405A consists of two 3-bit fields: A-field and l-fieid. A 0 - A 2 specifies the operation to 
be performed. The 8 -word RAM can be considered to be providing eight registers (R 0 - R 7 ) and eight different operations 
can be performed on these registers. The l-field inputs are decided by the Instruction Decoder to generate necessary control 
signals for the ALU. The ALU generates Carry (C), Carry Propagate (P), Carry Generate (G), Negative (N) and Overflow (V) 
signals to be used by the control logic. The control logic manipulates these signals as a function of the l-field inputs and an 
external control input signal MSS. The MSS input separates the most significant slice in an array of 9405As from the re- 
maining slices. A HIGH on the MSS denotes the most significance (MSS input may be tied directly to V cc ). In general, aH 
except the most significant 9405A will have a LOW on the MSS input. The control logic generates three user outputs, W, X 
and Y. The significance of these outputs is discussed under the Expansion section. The Zero output (Z) is provided by an 
open collector transistor. 

Table 1 lists the l-field assignment for the 9405A. There are only two arithmetic instructions in the table which require 
carry. It can also be noticed that the lo is the carry input. In the 9405A operation Iq plays a dual role and will be discussed 
in the Expansion section. 

The CP input is used to clock the 9405A. The content of the specified RAM location is read into the output latches when- 
ever the CP input is HIGH. These latches are disabled when the CP is LOW. Thus, the information that was presented when 
CP was HIGH will be stored in the latches. Writing of the ALU result occurs whenever the CP and EX inputs are LOW. If 
the CP or EX input becomes HIGH, writing into the RAM will be terminated and the result will be loaded into the Output 
Register on the transition. 

Operation - The 9405A can be used in two modes: general register and accumulator. In the general register mode, one 
address (R x ) is used to select a register (Rq - R7) for the source operand and another address (Ry) is used to select a regis- 
ter (R 0 - R 7 ) as the destination for the result. This is accomplished by changing the A-field during the negative half cycle 
of the clock. In the accumulator mode, a single address is used to select a register (R 0 - R 7 ) for the source operand and the 
result is loaded back into the same register (implied destination). This mode is achieved by keeping the A-field unchanged 
for the entire clock cycle. The following page describes these modes in more detail. 


TABLE 1 

INSTRUCTION FIELD ASSIGNMENT 


'2 

H 

'o 

ACCUMULATOR MODE <R X = R y ) 

GENERAL REGISTER MODE (R x R y ) 

L 

L 

L 

R x plus D-Bus plus 1 -> R x 

Accumulate and Increment 

R x p/us D-Bus plus 1 -> R y 

Add with Carry 

L 

L 

H 

R x plus D-Bus -> R x 

Accumulate 

R x plus D-Bus -> R y 

Add 

L 

H 

L 

R x - D-Bus -* R x 

Logical AND 

R x ■ D-Bus -*■ R y 

Logical AND 

L 

H 

H 

D-Bus R x 

Load 

D-Bus — > R y 

Load 

H 

L 

L 

R x ->■ Output Register 

Read 

R x Ry 

Transfer 

H 

L 

H 

R x + D-Bus -* R x 

Logical OR 

R x + D-Bus — ► R y 

Logical OR 

H 

H 

L 

R x © D-Bus -> R x 

Exclusive OR 

R x © D-Bus R y 

Exclusive OR 

H 

H 

H 

D-Bus — ■> R x 

Load Complement 

D-Bus -> R y 

Load Complement 


NOTES: 

1 . R x is the RAM location addressed by Aq - A 2 when CP is HIGH. 

2. R y is the RAM location addressed by Aq - A 2 when CP is LOW. 

3. The result of any operation is always loaded into the Output Register at the end of the cycle provided that EX is LOW. 
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AC CHARACTERISTICS: MULTIPLE SLICE OPERATION 

A single 9405A slice operating without overhead is guaranteed to operate at 13.3 MHz (75 ns). Such a configuration, however, 
would be extremely rare. AC guarantees for multiple slice operation depend on the configuration actually used. Several 
examples follow. 

8-bit Machine with Ripple Carry 



DESCRIPTION 

TVP 

MAX 

Assume that at time, t = 0, the clock goes HIGH and the 
instruction and addrets information appear at the 9405A inputs 



tpcj-Address to W of 9405A #1 (W is the carry-out pin) 

44 ns 

60 ns 

tpd~9405A U 2, Iq to Status Flags (See Note 1 ) 

30 ns 

40 ns 

Total clock period required 

74 ns 

100 ns 

Frequency 

13.5 MHz 

10 MHz 


8-bit Machine with Ripple Carry and DPS in Data Path (Note 2) 



DESCRIPTION 

Assume that at time, t = 0, the clock goes HIGH and the 
instruction and address information appear at the 
9404 and 9405A inputs 

tpd-Rising edge of clock to 0 outputs of 9405A # 1 


tpd-9404 Pt 1 , D inputs to 9404 #1 , 0 outputs 
(See 9404 data sheet) 


t p( j-9405A U 1, D inputs to W (W is the carry-out pin) 


tpd-9405A tt 2, Iq to Status Flags (See Note 1) 


Total clock period required 
Frequency 


15 ns 


30 ns 


30 ns 


93 ns 
10.7 MHz 


16-bit Machine with Carry Lookahead 



Notes on following pages. 


DESCRIPTION 

TYP 

MAX 

Assume that at time, t = 0, the clock goes HIGH and the 
instruction and address information appear at the 

9404 and 9405A inputs 



tpd-Address inputs to X, V outputs of 9405A # 1 

42 ns 

58 ns 

tpd-G and P inputs of carry lookahead (Note: All G and P 
outputs are generated simultaneously. Therefore, 9405A 
# 2, tt- 3, # 4 set-up simultaneously . ! 

5 ns 

7 ns 

tpd-9405A # 4, lg to Status Flags (See Note 1 ) 

30 ns 

40 ns 

Total clock period required 

77 ns 

105 ns 

Frequency 

13 MHz 

9.5 MHz 
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16-bit Machine with Carry Lookahead and DPS in Data Path (Note 3) 



DESCRIPTION 

TYP 

MAX 

Assume that at t • 0, the clock goes HIGH and the 
instruction and address information appear at the 

9404 and 9405A inputs. 



tpd-Rising edge of clock to 0 output of 9405A ft 1 

18 ns 

25 ns 

tpd-9404 ft 1 . D inputs to 0 outputs 

15 ns 

25 ns 

t,jd-9405A ft 1 , C inputs to H, Y outputs 
(X, Y are carry propagate and generate) 

30 ns 

40 ns 

tpd~Carry propagate and generate inputs of carry 
lookahead to carry out. (Note that all carry outs are 
generated simultaneously.) 

5 ns 

7 ns 

tpd'9405A ft 4, Iq to Status Flags (See Note 1 ) 

30 ns 


Total clock period required 

98 ns 


Frequency 

10 MHz 

7.3 MHz 


Architectures with Finite Delay between Rising Clock and 
the Appearance of Instructions and Address Information 

Consider the previous case (16-bit with carry lookahead and DPS). After the clock rises, 25 ns is required before data appears 
at the input of the 9404. During this 25 ns there is no need for instruction or address information. Therefore, so long as the 
address and instructions appear within this 25 ns, no time is lost. Consequently, a pipeline system where the propagation 
delay of the pipeline register is less than 25 ns will operate at the speed guaranteed for the data path alone; i.e.,7.3 MHz 
guaranteed for a 16-bit machine employing carry lookahead, 9404s in the data path, and a pipeline register with propagation 
delay less than 25 ns. 

NOTES: 

1. The 9405s could actually respond to a rising clock after the 18 ns (the lo to rising clock set-up time max). However, the status flags 
are not available until 40 ns have elapsed. 

2. In this configuration, carry out for 9405A # 1 cannot be generated until the D inputs are present. These originate from the 9405A # 1 
output register and must pass through 9404 # 1 before reaching the 9405A # 1 inputs. 

3. In this configuration, carry propagate and generate outputs from 9405A # 1 cannot be generated until the D inputs are present. 

These originate from 9405A # 1 outputs register and must pass through 9404# 1 before reaching the 9405A # 1 inputs. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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MICROPROGRAM SEQUENCER 

FAIRCHILD l 3 L™ MACROLOGIC 


DESCRIPTION - The 9408/A Microprogram Sequencers control 
the order in which microinstructions are fetched from the control 
memory. It contains a 1 0-bit program counter, a 4-level last-in first- 
out stack and associated control logic. It can control up to a maxi- 
mum of 1024 words of memory. For larger word capacities external 
paging can be used. The 9408/A are controlled by a 4-bit instruc- 
tion input. The instruction set includes Fetch, Conditional and Un- 
conditional Branches, Br«; ich to Subroutine and Return from Sub- 
routine. 

There are seven test inputs - four participate in conditional branch- 
es, and three in multiway branches. The conditional test lines are 
flip-flop buffered. These flip-flops can be tested individually by 
appropriate branch instructions. The three multiway test inputs are 
used to form the least significant three bits of the branch address 
for a multiway branch. Thus, branching occurs at one of eight 
unique locations depending on the bit pattern present on these 
three inputs. 

The 9408/A are designed to operate in pipeline or non-pipeline 
mode as desired by the user. The device operates synchronously 
with the clock input and can ! a initialized using the Master Reset 
input. 

The 9408/A are fabricated using Integrated Injection Logic (l 3 L™) 
technology and fully compatiable with all TTL families. 


• CONTROLS 1024 WORDS OF MICROPROGRAM MEMORY 

(10-BIT ADDRESS) 

• UNRESTRICTED BRANCHING WITHIN 10-BIT ADDRESS SPACE 

• 16 INSTRUCTIONS 

• FOUR FLIP-FLOP BUFFERED TEST INPUTS FOR CONDITIONAL 

BRANCHES 

• 8-WAY BRANCH CAPABILITY 

• PIPELINE/NON-PIPELINE MODE OF OPERATION 


PIN NAMES LOADING (Note a) 




HIGH 

LOW 

BAg-BAg 

Branch Address Inputs 

0.5 U.L. 

0.23 U.L. 

T(rT 3 

Test Inputs 

0.5 U.L. 

0.23 U.L. 

MWq-MW2 

Multiway Branch Inputs 

0.5 U.L. 

0.23 U.L. 

h 

Instruction Input 

0.5 U.L 

0.23 U.L. 

<0- '2- >3 

Instruction Inputs 

1.0 U.L. 

0.46 U.L. 

PLS 

Pipeline Select Input 

0.5 U.L. 

0.23 U.L. 

MR 

Master Reset Input 
(Active LOW) 

0.5 U.L. 

0.23 U.L. 

CP 

Clock Pulse Input 

1.0 U.L. 

0.46 U.L. 

STRB 

Strobe Input 

0.5 U.L. 

0.23 U.L. 

Ao“Ag 

Address Outputs 

10 U.L. 

5.0 U.L. 

VI Aq, VIAt 

VIA Outputs 

10 U.L. 

5.0 U.L. 

INH 

Inhibit Output 

10 U.L. 

5.0 U.L. 


Note a. 1 TTL Unit Load (U.L.) = 40 M HIGH/ 1.6 mA LOW 


LOGIC SYMBOL 


40 4 3 2 1 34 33 32 11 12 13 14 15 16 17 18 19 20 



Vqq = Pin 1 0 
GND = Pin 30 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 
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CP 

VIAt 

VIAo 
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MWq 
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□ 39 

□ 38 
J37 

□ 36 

□ 35 
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□ 31 
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BLOCK DIAGRAM 



TABLE 1 

9408/A INSTRUCTION SET 



MNEMONIC 

DEFINITION 

Wi'o 

T 3 T2T,T 0 

O9O8O7 0 2 0i0o 

VIA, VIAq 

INH 

DESCRIPTION OF 
OPERATION 


BRVo 

Branch VIAq 

L H L L 

X X X X 

BAg BAg -BA] BAo 

L 

L 

H 

BAo BAg ”* p C 

Unconditional 

BRV] 

Branch VIA] 

L H L H 

X X X X 

BAg BAg- -BA] BAq 

L 

H 

H 

BAq BAg —PC 

Branch 

BRV2 

Branch VIA 2 

L H H L 

X X X X 

BAg BAg- -BA] BAq 

H 

L 

H 

BAq - BAg -PC 













brv 3 

Branch VIA 3 

L H H H 

X X X X 

BAg BA S BA, BA 0 

H 

H 

H 

BAq - BAg -PC 


Instructions 

BMW 

Branch 

Multiway 

L L H H 

X X X X 

BAg BA3-MW2 MWq 

L 

L 

H 

MWq - MW 2 . 

BA 3 ■ BAg-* PC 


BSR 

Branch to 
Subroutine 

L L L H 

X X X X 

BAg BAg- -BA | BAo 

L L 

H 

BAq BAg — PC & 

Push the Stack 


BTHq 

Branch on 


H H L L 

X X X H 

BAgBAg-BA] BAq 


| 


If Test Register 0 is 
BAq BAg -PC 

HIGH 



HIGH 




pen 


1 


If Test Register 0 is 
PC M — PC 

LOW 


BTH] 

8ranch on 


H H L H 

X X H X 



■ 


If Test Register 1 is 
BAq BAg -PC 

HIGH 



HIGH 



X X L X 




1 

If Test Register 1 is 
PCM -PC 

LOW 


BTH2 

Branch on 

T2 

H H H L 

X H X X 

BAg BAg-BA] BAo 

nr 

L 

i 

If Test Register 2 is 
BA 0 BAg -PC 

HIGH 



HIGH 



mu 

PCM 




If Test Register 2 is 
PC + 1 - PC 

LOW 


bth 3 

Branch on 

13 

X 

I 

X 

H X X X 

BAg BAg- -BA 1 BAq 

L 

L 

H 

If Test Register 3 is 

HIGH 

Conditional 

Branch 


HIGH 




PCM 




BAq BAg — PC 

If Test Register 3 is 
PC+1 — PC 

LOW 

BTLo 

Branch on 

TO 

H L L L 

X X X L 

BAq BAg- -BA 1 8An 

L 

L 

H 

If Test Register 0 is 

LOW 


Instructions 


LOW 



X X X H 

PC+1 




BAq ' BAg — PC 

If Test Register 0 is 

HIGH 











PC + 1 — PC 



BTLi 

Branch on 

Tt 

H L L H 

X X L X 

BAg BAg -BA] BA 0 



H 

If Test Register 1 is 
BAq - BAg — PC 

LOW 



LOW 



X X H X 

PCM 




If Test Register 1 is 
PC M — PC 

HIGH 


BTL 2 

Branch on 

T2 

H L H L 

X L X X 

BAg BAg-BA] BAq 



H 

If Test Register 2 is 
BAq BAg — PC 

LOW 



LOW 



X H X X 

PC + 1 

■ 

■ 


If Test Register 2 is 
PC+1 - PC 

HIGH 


btl 3 

Branch on 

t 3 

H L H H 

L X X X 

BAg BAg-BA] BAq 


■ 

H 

If Test Register 3 i 
BAq - BAg —PC 

LOW: 



LOW 



H X X X 

PC+1 




If Test Register 3 i 
PC + 1 —PC 

HIGH 

Miscellaneous 

RTS 

Return from 

Iff 

WTH 

Contents of the 

■1 

m 

■9 

Pop the Stack 



Subroutine 



Stack Addressed 






Instructions 




' ■ 


by Read Pointer 










PC+1 


m 


PC + 1— PC 



L LOW Level 
H HIGH Level 
X Don't Care 


Vcc = Pin 10 
GND - Pin 30 
O ■ Pin Number 
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FUNCTIONAL DESCRIPTION - The 9408/A Microprogram Sequencers, shown in the block diagram qonsists of a 10-bit 
Program Counter (PC), a 4-word by IG-bit Last-In First-Out (LIFO) Stack with associated control, an Input Multiplexer, a 
Pipeline Multiplexer, an Instruction Decoder, a 10-bit Incrementer, and a 4-bit Test Register comprised of four edge-trig- 
gered D flip-flops. 

The Pipeline Multiplexer has two ports - the PC output provides the input port for the non-pipeline mode and the Input 
Multiplexer output provides the input port for the pipeline mode. Port selection is controlled by the Pipeline Select (PLS) and 
Master Reset (MR) inputs. A LOW level on the MR input forces the non-pipeline mode of operation and clears the PC. Thus 
when the 9408/A are initialized by the MR input the Ao through A9 outputs are LOW regardless of the state of the PLS in- 
put. A LOW on the PLS input specifies non-pipeline mode and a HIGH specifies pipeline mode. 

The Program Counter is a 10-bit edge-triggered register. The LOW-to-HIGH transition on the Clock (CP) input loads the In- 
put Multiplexer output into the PC. Because of the edge-triggered nature of the PC register, the PC output remains static for 
a full clock cycle. Thus, in the non-pipeline mode, the PC output can be used to address a control memory built with static 
devices without storing the memory output in an external microinstruction register. However, in the pipeline mode, the 
9408/A provide the next address information as soon as available; therefore, execution of a microinstruction can be over- 
lapped with the fetching of the next microinstruction. To ensure microinstruction stability for a full clock cycle, the control- 
memory output should be buffered with an external microinstruction register. 

The Input Multiplexer receives data from four different sources. One port is the output of the LIFO Stack; a second is the 
output of the 10-bit Incrementer. The Incrementer always adds one to the PC contents. The third and fourth ports are the 
branch and multiway-branch ports, the latter comprised of the seven most significant Branch Address inputs (BA3 through 
BA9) and the three Multiway inputs, (MWo through MW2). 

The 4-word by 10-bit LIFO Stack is a RAM and receives data from the Incrementer output. The stack control logic gener- 
ates the appropriate control signals, while stack pointers in the Stack Control generate the read and write addresses. 

The 4-bit Test Register consists of four type-D flip-flops. The data inputs, which are the four Test inputs (To through T3) 
are loaded on the LOW-to-HIGH transition of the Strobe input (STRB). 

The Instruction Decoder receives the 4-bit Instruction input (lo through I3) and the Test Register output and generates 
VIAo, VIA-j and Inhibit (INH) outputs of the 9408/A. In addition, it generates appropriate logic signals for the Stack 
Control and Input Multiplexer. 

Stack Control - The 9408/A have a 4-level subroutine nesting capability as detailed in Figure 1 . The Ro and R-| (Read 
Address) inputs to the 4-word by 10-bit LIFO Stack specify the address from which information will be read. The Wo and 
Wi (Write Address) inputs specify the address into which information will be written; and the 9408/A Increment output 
provides the informa tion to be written into the stack (see block diagram). In addition, writing into the memory is controlled 
by the Write Enable (WE) and CP inputs. 


The Ro< Rl and Wo, W-| inputs of the LIFO Stack are derived from the outputs of a 3-bit edge-tirggered register 
called the Stack Pointer (SP). The least significant two bits (SPo and SP-j ) of this register are the read address inputs to 
the memory. The SP outputs are also connected to a Stack-Pointer Incrementer and a Decrementer that generate SP+ 1 and 
SP - 1 respectively. The least significant two bits of the Incrementer are the write address bits for the memory. 

The outputs of the Incrementer, Decrementer and the Stack Pointer are fed as inputs to a 3-port Stack-Pointer Multiplexer 
which, in turn , fee ds the Stack Pointer inputs. Stack pointer loading always occurs on the LOW-to-HIGH transition of the 
CP input. The MR input clears the Stack Pointer. The stack Pointer Control receives two inputs from the 9408/A instruc- 
tion Decoder - the BSR input, which is active whenever a Branch-to-Subroutine (BSR) instruction is present on 
the lo through I3 inputs, and the RTS input, which is active whenever a Return-from-Subroutine (RTS) instruction is 
specified. The port selection of the Stack Pointer Multiplexer is controlled by the outputs of the Stack Pointer Control. For 
all 9408/A instructions except BSR and RTS, the Stack Pointer Multiplexer selects the Stack Pointer outputs as the instruc- 
tion source. 

Writing into the memo ry takes place whenever the WE and CP inputs are LOW. Note that the most significant register bit, 
SP2- controls the WE input to prevent writing into the memory when all four locations are filled with return addresses. 
Thus the 9408/A do not store and return addresses beyond four nesting levels. 
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9408/A INSTRUCTIONS 

The 9408/A instruction set have 16 instructions (Table 1). These instructions can be divided into three groups - uncon- 
ditional branches, conditional branches and miscellaneous - and are specified by appropriate logic levels on the lo ~~ I3 
inputs. 

The unconditional branch group consists of four Branch VIA instructions (BRVo ~ BRV3), Branch Multiway (BMW) and 
Branch to Subroutine (BSR). This group requires that the next address be explicitly specified on the BA inputs. 

The conditional branch group consists of eight instructions, Branch Test HIGH (BTHo - BTH3) and Branch Test LOW 
{BTLo - BTL3), for interrogating the four test flip-flops of the 9408/A individually. The BTHo ~ BTH3 instructions 
test flip-flops To - T3 respectively for a HIGH on the Q output (see block diagram). Similarly BTLo ~ BTL3 test for a 
LOW on the corresponding Q input. If the test condition is satisfied, the next address is taken from the Branch (BAo - BAg) 
Inputs. If the test condition is not satisfied the 9408/A perform a Fetch operation. 

The miscellaneous group consists of two instructions - Fetch (FTCH) and Return from Subroutine (RTS). These instructions 
do not require explicit specification of the next address. For the FTCH instruction, the next address is assumed to be the 
address of the current microinstruction + 1. For RTS, the next address is taken from the Stack. The Inhibit (INH) outputs 
of the 9408/ A are LOW only for FTCH and RTS instructions. For all other instructions, the INH output is HIGH. 

The VIA outputs of the 9408/A (VIAo, VIA-|) are LOW for all instructions except BRVi - BRV3. For BRVi, the VIAo is 
HIGH and VlAi LOW. For BRV2, the VIAo 'S LOW and VlAi HIGH. For BRV3, both VIAo and VlAi are HIGH. 

Unconditional Branches 

BRVo ~ BRV 3 - Whenever a Branch VIA instruction code is present on the lo - I3 inputs, the Instruction Decoder (see block 
diagram) establishes the appropriate HIGH/LOW pattern on the VIAo and VlAi outputs per Table 1 . The Instruction De- 
coder also forces the INH output HIGH. Moreover, the BAo ~ BAg inputs are selected as the source of the next address by 
the Input Multiplexer. 


If the 9408/A are in the pipeline mode (PLS input HIGH), the Pipeline Multiplexer transfers the BAq - BAg inputs to the 



Ao - Ag outputs. The BAo ~ BAg inputs are loaded into the PC on the LOW-to-HIGH transition of the CP input. On 
the other hand, if the non-pipeline mode of operation is selected, the BAo - BAg inputs appear on the output only after 
the LOW-to-HIGH transition of the CP input. 

BMW - For a Branch Multiway instruction, the Instruction Decoder forces the VIAo and VlAi outputs LOW and INH output 
HIGH. The Input Multiplexer selects the BA3 - BAg inputs as the most significant seven bits and MWo - MW2 inputs as 
the least significant three bits of the nqxt address. If the pipeline mode of operation is selected, the next address formed 
by the Input Multiplexer (BA3 - BAg and MWo - MW2 inputs) is transferred to the Ao - Ag outputs. On the LOW-to-HIGH 
transition of the CP input, this next address is also leaded into the PC. For non-pipeline mode, the next address is available 
on the Aq - Ag output only after the CP transition. 
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BSR - During a Branch-to-Subroutine instruction, the Instruction Decoder forces a LOW on the VIA oand VIA i outputs and 
a HIGH on the INH output. The Input Multiplexer selects the BAo ~ BAg inputs as the source for the next address. If the 
pipeline mode is selected, this next address is transferred to the Aq - Ag outputs by the Pipeline Multiplexer. As usual, the 
PC is updated with this next address on the LOW-to-HIGH transition of the CP input. During non-pipeline operation, the 
next address appears on the output only after the CP transition. 

The PC holds the address of the current microinstruction. For the BSR instruction, the return address must be stored in the 
Stack, which is fed by the PC through an Incrementer (see block diagram). When the CP input is LOW, the incremented 
value is written into the Stack as a return address. The LOW-to-HIGH transition of the CP input not only loads the PC with 
the next address, i.e., BAo — BAg inputs, but also increments the Stack Pointer as explained above. 

Conditional Branches 

BTHq - BTH3 - For a Branch Test HIGH instruction, the Instruction Decoder establishes a LOW on VIAo and VlAi outputs 
and HIGH on the INH output. It then tests for a HIGH on the Q output of the corresponding flip-flop in the test register. If a 
HIGH level is found, the Input Multiplexer selects the BAo ~ BAg inputs as the source for the next address. 

On the other hand, if the tested Q output of the flip-flop is LOW, the Incrementer output is selected as the source of the 
next address by the Input Multiplexer. In either case, the PC is loaded with the next address on the LOW-to-HIGH transi- 
tion of the CP input. As usual, if the pipeline mode is selected, the next address is transferred to the Ao ~ Ag outputs. For 
non-pipeline mode, the next address appears on the output after the clock transition. 

BTLo ~ BTL3 - Operation of the Branch Test LOW instructions is identical to BTHo ~ BTH3 except that Q outputs of the test 
register flip-flops are tested for a LOW. If the tested output is LOW, a branch occurs. If tested output is HIGH the Incre- 
menter output is the next address. 

Miscellaneous 

FTCH - For a Fetch instruction, the Instruction Decoder establishes a LOW on the VIAo and VIA 1 outputs. In addition, the 
INH output is also LOW. The Input Multiplexer selects the Incrementer output as the next address. If pipeline mode is selec- 
ted, the Incrementer output is transferred to the Ao ~ Ag outputs. For non-pipeline mode, the incremented address appears 
at the output only after the clock transition. 

RTS - For a Return-from-Subroutine instruction, the Instruction Decoder establishes a LOW on the VIAo, VlAi and the INH 
outputs. The Input Multiplexer selects the Stack output as the source of the next address. As usual, for the pipeline mode, 
the next address is transferred to the output by the Pipeline Multiplexer. For non-pipeline operation, the next address ap- 
pears on the output only after the clock transition. In addition, this instruction also decrements the Stack Pointer as de- 
scribed above. 


DC CHARACTERISTICS: (Over Operating Temperature Range unless otherwise noted) 


SYMBOL 

PARAMETER 

LIMITS 

UNITS 

TEST CONDITIONS (Note 1 ) 

MIN 

TYP 

(2) 

MAX 

V|H 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage 

V|L 

Input LOW Voltage 

XM 

XC | 



m 

V 

Guaranteed Input LOW Voltage 

VCD 

Input Clamp Diode Voltage 


-0.9 

-1.5 

V 

Vcc = MIN, l|[\j = —18 mA 

VOH 

Output HIGH Voltage 

XM 

XC 

H 

■a 


V 

V C c = MIN, l 0 H = -400 fi A 

VOL 

Output LOW Voltage 


0.25 

0.5 

V 

V cc = MIN, l 0 L = 8.0 mA 

IlH 

Input HIGH Current, All except CP, l(), l2< *3 


1.0 | 

20 

yuA 

Vqc = MAX, V| N = 2.7 V 

Input HIGH Current, CP, l(), 12. *3 


1.0 

40 

M 

V C c = MAX. V|N = 2.7 V 

Input HIGH Current, All Inputs 



1.0 

mA 

V C c = MAX, Vim = 5.5 V 

IlL 

| 

Input LOW Current, All except CP, Iq, 12. 13 


0.21 

0.36 

mA 

V C c = MAX, Vjn = 0.4 V 

Input LOW Current, CP, Iq, 12- *3 


0.42 

0.72 

'OS 

Output Short Circuit Current, QQ-Q3, Qs 

-15 


-100 

mA 

Vcc = MAX, VquT = 0 (Note 3) 

'cc 

Supply Current 


130 


mA 

V C C = MAX, MR LOW 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at Vqq = 5.0 V, T^ = 25°C. 

3. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: V CC = 5.0 V, T A = 25°C, C L = 15 pF 


SYMBOL 

PARAMETER 

9408 

9408/A 

UNITS 

TEST CONDITIONS 

LIMITS 

LIMITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

l PHH 

Propagation Delay, 

Instruction to VIA 


35 

60 


35 

46 

ns 

M , 12 HIGH, I 3 LOW 

Iq = Input, VIAq = Output 

tPLL 


35 

50 


35 

44 

ns 

tPHH 

Propagation Delay, 

Instruction to INHIBIT 


35 

50 


35 

44 

ns 

h HIGH, I 2 . I 3 LOW 

Iq = Input, Ink = Output 

tPLL 


35 

48 


35 

44 

ns 

l PHH 

Propagation Delay, Positive 

Going CP to Any A (Non-Pipeline) 


45 

52 

68 

74 


45 

52 

52 

64 

ns 

ns 

h HIGH, PL, l 0 , 12. 13 LOW 

l PHL 

tPHH 

Propagation Delay, Positive 

Going CP to Any A (Pipeline) 


98 

156 


98 

110 

ns 

PL, h HIGH, 

l0, 12. '3 LOW 

l PHL 


98 

166 


98 

110 

ns 

tPHH 

Propagation Delay, 

BA to A (Pipeline) 


22 

26 


22 

26 

ns 

PL, to- 1), 12 HIGH 

I 3 LOW 

tPLL 


28 

44 


28 

38 

ns 

tPHH 

Propagation Delay, 

Instruction to Any A (Pipeline) 


72 

120 


72 

94 

ns 

lo, ll. BAo, PL HIGH 

I 3 , MWq LOW, A 0 = Output 

12 = Input, Ao = Output 

l PLL 


72 

110 


72 

94 

ns 

tPWH 

Min CP Pulse Width (HIGH) 

40 

18 


30 

18 


ns 

ll HIGH 

lO- 12. I 3 . PL LOW 

tPWL 

Min CP Pulse Width (LOW) 

40 

30 


35 

30 


ns 

*s 

Set-up Time, BA to CP 


15 

35 


15 

25 

ns 

12 HIGH, l 0 , h, I 3 , PL LOW 

BAq - Input, Ao = Output 

th 

Hold Time, BA to CP 


5 

10 


5 

10 

ns 

12 HIGH, Iq, h, I 3 PL LOW 

BAo = Input, Ao - Output 

l s 

Set-up Time, Instruction to CP 


90 

135 


90 

9S 

ns 

io, h. BA 0 high 

I 3 , MWq, PL LOW 

12 = Input, Ao = Output 

th 

Hold Time, Instruction to CP 


-20 

0 


-20 

0 

ns 

l s 

Set-up Time, Strobe to CP 
(Required to achieve conditional 
branch in the same microcycle) 


60 

115 


60 

85 

ns 

I3, TESTq HIGH 

lO, h, 12, PL, BAo LOW 

Strobe = Input, Ao = Output 

l s 

Set-up Time, Test to Strobe 


5 

15 


5 

15 

ns 

12 , I 3 , PL HIGH 
lO, h. BA 0 LOW 

TESTo = Input, Ao = Output 

th 

1 

Hold Time, Test to Strobe 


15 

20 


15 

20 

ns 

12 - I 3 , PL HIGH 
l 0 , h, BA 0 LOW 

TESTq = Input, Aq = Output 

tree | 

Recovery Time, MR to CP 


20 

40 


20 

30 

ns 
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Preliminary 

HM-6100 

Low Power CMOS 12-Bit Microprocessor 


Features 

DESIGN 

• Silicon Gate Complementary MOS 

• Fully Static-0 to 8 MHz 

• Single Power Supply 

HM-6100/6100C Vcc - 5 volts 
HM-6100A Vqc =10 volts 

• Crystal Controlled On Chip Timing 

• Low Power Dissipation < 1 0mW @ 4MHz @ 5 volts 

• Wide Power Supply 4V<Vcc5-1 IV 

• TTL Compatible at 5 volts 

• Excellent Noise Immunity 

• -55°C to +1 25°C Operation 

ARCHITECTURAL 

• Executes PDP-8/E, Instruction Set 

• Direct, Indirect, and Autoindexed Memory Addressing 

• 12-Bit Memory Accumulator ADD Instruction 

HM-6100 5 /tsec @ +5 volts/4.0 MHz 

HM-6100A 2.5/tsec @ +10 volts/8.0 MHz 
HM-6100C 6 jusec @ +5 volts/3.3 MHz 

• Input-Output Instruction 

HM-6100 8.5 jusec @ +5 volts/4.0 MHz 

HM-6100A 4.25/tsec @ +10 volts/8 MHz 

HM-6100C 10.2jusec @ +5 volts/3.3 MHz 

• Single-Clock, Singie-lnstruction Capability 

• Direct Memory Access (DMA) 

• Interrupt 

• Dedicated Control Panel Features 


INTERFACE 

• Memory — Any Speed, by Using WAIT Line 

• Control Panel 

• Switch Register 

• Asynchronous CPU — Memory and CPU — Device 

Communication 

• 63 I/O Devices with PDP-8/E Compatible Interface 

• Device Controlled Input-Output 

• All Control Signals Produced by the CPU 


Applications 

• Intelligent Computer Terminals 

• POS Terminals 

• Portable Terminals 

• Aerospace/Satellite Systems 

• Automotive Systems 

• Remote Data Acquisition Systems 

• Process Control 

• Instrumentation 

• Medical Electronics 

• Displays 

• Traffic Control 

• Navigation 


Description 

The HM-6100 is a single address, fixed word length, parallel transfer 
microprocessor using 12-bit, two's complement arithmetic. The proces- 
sors recognize the instruction set of Digital Equipment Corporation's 
PDP8/E minicomputer. The internal circuitry is completely static and is 
designed to operate at any speed between DC and the maximum operat- 
ing frequency. Two pins are available to allow for an external crystal 
thereby eliminating the need for clock generators and level translators. 
The crystal can be removed and the processor clocked by an external 
clock generator. A 12-bit memory-accumulator ADD instruction, using a 
+5 volt supply, is performed in 5 /usee by the HM-6100, in 6 /usee by the 
HM-6100C and in 2.5 fS sec by the HM-6100A using a +10 volt supply. 
The device design is optimized to minimize the number of external com- 
ponents required for interfacing with standard memory and peripheral 
devices. 


Copyright © Harris Corporation 1977 


o 

•4— > 

o 

3 

"O 

c 

o 

o 

£ 

0 

CO 

.$2 

(0 

X 


©IC MASTER 1978 


1631 


MICROPROCESSOR 



MICROPROCESSOR 


n n HARRIS 

■ ■■■ SEMICONDUCTOR 
PRODUCTS DIVISION 


Features 

• OPERATION FROM D.C. TO 2.0MHz 

• LOW POWER - TYP 5mW @ 2.0MHz 

• 4V - 11V OPERATION 

• PROGRAMMABLE WORD LENGTH, STOP BITS AND 
PARITY 

• AUTOMATIC DATA FORMATTING AND STATUS 
GENERATION 

• COMPATIBLE WITH INDUSTRY STANDARD UARTs 

• SINGLE POWER SUPPLY 


Preliminary 

HD-6402 

CMOS/LSI Universal Asynchronous 

Receiver (UART) 


Description 


Package 


40 PIN D.I.P. 



The HD-6402 is a CMOS/LSI subsystem for interfacing 
computers or microprocessors to an asynchronous serial 
data channel. The receiver converts serial start, data, 
parity and stop bits to parallel data, verifying proper code 
transmission, parity, and stop bits. The transmitter con- 
verts parallel data into serial form and automatically adds 
start, parity, and stop bits. The data word length can be 
5, 6, 7 or 8 bits. Parity may be odd or even. Parity check- 
ing and generation can be inhibited. The stop bits may be 
one, two or one and one-half when transmitting 5 
bit code. 

The HD-6402 can be used in a wide range of applications 
including modems, printers, peripherals and remote data 
acquisition systems. CMOS/LSI technology permits opera- 
ting clock frequencies up to 2.0MHz (125K Baud) an 
improvement of 10 to 1 over previous PMOS UART de- 
signs. Power requirements, by comparison, are reduced 
from 300mW to 5mW. Status logic increases flexibility 
and simplifies the user interface. 
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Preliminary 

HD-6101 

CMOS Parallel 
Interface Element 


Features 


Instructions 


• HM-6100 COMPATIBLE 

• LOW POWER - TYP. < 5.0ptW STANDBY 

• 4 - 11 VOLT SUPPLIES 

• HIGHSPEED 

• STATIC OPERATION 


Description 

The HD-6101 Parallel Interface Element (PIE) is a high 
speed, low power, silicon gate CMOS general purpose device 
which provides addressing, interrupt and control for a 
variety of peripheral functions, such as UARTs, FIFOs, 
Keyboards, etc. The PIE is designed to eliminate external 
logic. Data transfers between the HM-6100 CMOS Micro- 
processor and the HD-6101 are via IOT instructions, 
control lines and DX bus. 

Data transfers between peripheral devices and the DX bus 
are controlled by the PIE via 2 read, 2 write, 4 sense and 4 
flag functions. The A and B registers program write polar- 
ities, sense polarities, sense levels or edges, flag values and 
interrupt enables. The vector register has 10 bits writeable 
from the HM-6100 and 2 bits indicating the highest prior- 
ity SENSE input that generated the interrupt. 


Functions 

• UNIVERSAL I/O PERIPHERAL CONTROLLER 

• VECTORED PRIORITY INTERRUPT 

• SET AND SENSE EXTERNAL FLAGS AND 
CONDITIONS VIA SOFTWARE 


1000- READ 2 
1001 - WRITE 2 

1010 — SKIP 3 

1011 — SKIP 4 
1100-WVR 
1101 - WCRB 

1110 — SFLAG 3 

1111 - CFLAG 3 
6007 — CAF (Internal 


0000- READ 1 
0001 - WRITE 1 

0010 - SKIP 1 

0011 - SKIP 2 

0100 - RCRA 

0101 - WCRA 

01 10 — SFLAG 1 

0111 - CFLAG 1 
clears interrupt requests 


Functional Diagram 


TO 

HM-6100 


' DX(o-ii) 

LXMAR -» 


«*- SEL3 

DEVSEL 

ADDRESS 

«- SEL4 

INTGNT -•> 

AND 

■«- SEL5 

XTC -♦ 

CONTROL 

■*- SEL6 

Cl 

LOGIC 

>*- SEL7 

C2 


a- PRIN 

INT/SKP 


PROUT 


ADDRESSING 


PRIORITY SELECTION 
TO AND FROM 
OTHER PIE'S. 


FLAGS 


SENSE 


READ/ 

WRITE 

12 3 4 


12 3 4 


12 12 

TUT 

TUT 

uu 


TO PERIPHERAL DEVICES 


o 

<+-*■■ 

o 

3 

TJ 

C 

o 

o 

E 

a> 

CO 

co 


CO 

X 


Register Bit Assignments 


DX 

CONTROL REGISTER A 

CONTROL REGISTER B 

INTERRUPT VECTOR REGISTER 
INSTRUCTION REGISTER 


0 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

FL4 

FL3 

FL2 

FL1 

WP2 


WP1 


IE4 

IE3 

IE2 

IE1 

SL4 

SL3 

SL2 

SL1 

SP4 

SP3 

SP2 

SP1 

X 

X 

X 

X 

( INTERRUPT VECTOR 

SPRI 1 


PIE ADDRESS PIE CONTROL 


FL 

WP 

IE 

SL 

SP 

SPRI 


Flag 

Write Polarity 
Interrupt Enable 
Sense Level 
Sense Polarity 
Sense Priority 


Copyright (C ) Harris Corporation 1977 


©1C MASTER 1978 


1633 


MICROPROCESSOR 







Harris Semiconductor 


nn HARRIS 

SEMICONDUCTOR 

PRODUCTS DIVISION 

HD-4702/6405 

Programmable 

Bit Rate Generator 


I FEATURES 

PINOUT | 


oc 

o 

in 

in 

111 

o 

o 

cc 

CL 

O 

CC 

o 

£ 


• HD-4702 - PROVIDES 13 COMMONLY USED BIT RATES 

• HD-6405 - PROVIDES 15 COMMONLY USED BIT RATES 

• USES A 2.4576MHz CRYSTAL/INPUT FOR STANDARD 

FREQUENCY OUTPUT ( 16 TIMES BIT RATE) 

• TTL COMPATIBLE -OUTPUT WILL SINK 1.6mA 

• LOW POWER DISSIPATION HD-6405 4.0mW TYP. @ 2.4576MHz 

HD-4702 4.5mW TYP. @ 2.4576MHz 

• CONFORMS TO EIA RS-404 

• ONE HD-4705 OR HD-6405 CONTROLS UP TO EIGHT 

TRANSMISSION CHANNELS 

• INITIALIZATION CIRCUIT FACILITATES DIAGNOSTIC 

FAULT ISOLATION 

• ON-CHIP INPUT PULL-UP CIRCUIT - HD-4702 ONLY 


DESCRIPTION 


The HD-4702/6405 Bit Rate Generator provides the necessary 
clock signals for digital data transmission systems, such as UART. 
It generates 1 3{H D-4702) or 15(HD-6405) commonly used bit rates 
using an on-chip crystal oscillator or an external input. For conven- 
tional operation generating 16 output clock pulses per bit period, the 
input clock frequency must be 2.4576MHz (i.e. 9600 Baud x 16 x 16, 
since there is an internal -H 6 prescaler). A lower input frequency will 
result in a proportionally lower output frequency. 

The HD-4702/6405 can provide multi-channel operation with a 
minimum of external logic by having the clock frequency CO and the 
-r 8 prescaler outputs Q 0 , Qj, and Q 2 available externally. All signals 
have a 50% duty cycle except 1800 Baud and 2000 Baud which has less 
than 0.39% distortion and 3600 Baud which has less than 0.78% 
distortion. 

The four rate select inputs (S 0 -S 3 ) select which bit rate is at the 
output (Z). The table lists select code and output bit rate. Two of the 
16 for the HD-4702 and one of the 16 for the HD-6405 do not select 
an internally generated frequency, but select an input into which the 
user can feed either a different frequency, or a static level (High or 
Low) to generate "ZERO BAUD". 

The bit rate most commonly used in modern data terminals (110, 
150, 300, 1200, 2400 Baud) require that no more than one input be 
grounded for the HD-4702, which is easily achieved with a single, 
5-position switch. 

The HD-4702/6405 has an initialization circuit which generates 
a common master reset for all flip-flops. This signal is derived from 
a digital diffe rentiator that senses th e firs t high level on the CP input 
after the E^P input goes low. When Eqp is high, selecting the crystal 
input, CP must be low. A high level on CP would apply a continuous 
reset. 

For the HD-4702, all inputs except l\ have on-chip pull-up 
circuits which provide TTL compatibility and eliminate the need to 
tie a permanently high input to Vqq. 
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CONNECTION DIAGRAM 



DIP (TOP VIEW) 


Q 0 

1 

^ 16 

— v D0 

Q, 

2 

15 

<M 

q 2 

3 

14 

So 

ECP 

4 

13 

— S, 

CP 

5 

12 

— s 2 

0x — 

6 

11 

— S3 

Ix — 

7 

to 

— z 

vss — 

8 

9 

CO 


PIN NAMES 

CP 

External Clock Input 

ECP 

External Clock Enable 


Input (Active LOW) 

lx 

Crystal Input 

lM 

Multiplexed Input 

S0-S3 

Rate Select Inputs 

CO 

Clock Output 

Ox 

Crystal Orive Output 

Q 0 -Q 2 

Scan Counter Outputs 

z 

Bit Rate Output 


NOTE: 

The Flatpack version has the same pinouts 
(Connection Diagram) as the Dual-tn-Line 
Package. 


TRUTH TABLES 


H = HIGH Level 
L - LOW Level 
X = Don't cere 
-J\ = 1st HIGH Level Clock 
Puls* after E CP 9«** 
LOW 

jwir = Clock Pulse 

NOTE: Actual output frequency is 16 times the indicated Output 
Rate, assuming a dock frequency of 2.4576MHz. 

TABLE 2 

TRUTH TABLE FOR RATE SELECT INPUTS 


TABLE 1 

CLOCK MOOES AND INITIALIZATION 


lx 

ECP 

CP 

OPERATION 

jvuir 

H 

L 

Clocked from lx 

X 

L 

jmnr 

Clocked from CP 

X 

H 

H 

Continuous Reset 

X 

L 

— TL 

Reset Durtng First CP * HIGH Time 


S 3 

S 2 

St 

So 

OUTPUT 

RATE <ZI 

HD-4702 

OUTPUT 

RATE (Z) 

HO -6405 

L 

L 

L 

L 

MIXEO INPUT(Ih) 

MIXED INPUTdu) 

L 

L 

L 

H 

MIXED INPUT(Im) 

2000 BAUD 

L 

L 

H 

L 

50 BAUD 

60 BAUD 

L 

L 

H 

H 

75 BAUD 

75 BAUD 

L 

H 

L 

L 

134.5 BAUD 

134.5 BAUD 

L 

H 

L 

H 

200 BAUD 

200 BAUD 

L 

H 

H 

L 

600 BAUD 

600 BAUD 

L 

H 

H 

H 

2400 BAUD 

3600 BAUD 

H 

L 

L 

L 

9600 BAUO 

9600 BAUD 

H 

L 

L 

H 

4800 BAUD 

4800 BAUD 

H 

L 

H 

L 

1800 BAUO 

1800 BAUD 

H 

L 

H 

H 

1200 BAUD 

1200 BAUD 

H 

H 

L 

L 

2400 BAUD 

2400 BAUD 

H 

H 

L 

H 

300 BAUD 

300 BAUD 

H 

H 

H 

L 

ISO BAUD 

150 BAUO 

H 

H 

H 

H 

110 BAUO 

110 BAUD 


PACKAGING 

16 LEAD CERDIP 


Available in Cerdip and Epoxy Dual-ln-Line packages. 


nnnnnnnn, 

8 7 6 5 4 3 2 1 1 INDEX 
NOTCH 

1 

9 10 11 12 13 14 15 16 

UUDUUUUU 


ALL DIMENSIONS IN INCHES. 

ALL DIMENSIONS ± .010 UNLESS 
OTHERWISE SHOWN. 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Ouput Voltage Applied 

GND -0.3V to VCC +0.3V 

Storage Temperature Range 

-65°C to +150°C 

Operating Temperature Range 


Industrial HD-4702-9/6405-9 

-40°C to +85°C 

Military HD-4702-2/6405-2 

-55°C to +125°C 

Operating Voltage Range 

+4V to +7V 


ELECTRICAL CHARACTERISTICS V C C = 5V+10%: Ta = -40«C to+85°C(-9); T A = -55°Cto+125°C(-2) 


Input High Voltage 

VlH 

Input Low Voltage 

Vll 

Output High Voltage 

V0H1 

Output Low Voltage 

Vou 

Input High Current 

l|H 

Input HO- 4702 (all inputs 

'll' 

LOW except IX) 


CURRENT IX Input 

l| LX 

HO-6405 - All pins 

Ml 

OUTPUT OX 

'OHX 

HIGH (all other outputs) 

'OH1 

CURRENT (all other outputs) 

'0H2 

OUTPUT OX 

lOLX 

LOW 


CURRENT (all other outputs) 

f 0L 

SUPPLY H 0-4 702 


CURRENT H 0-4 702 

ICC 


'01 +1jiA 

V| = VDD, All other pins * Oy/ 


V| = 0. All other pins = Vqo 


VOUT = v CC-- 5 Input at 0 or Vqq 
VoUT = 2.5V per Logic function 
v QUT = v CC~ 5 or Truth Table 


EqP = v DO. CP = 0, All other inputs = GND 
ffcp = VDD. CP = 0. All other inputs = Vqq 
ECP = VDD- CP s 0. All other inputs = Vqq 
or GND 


ELECTRICAL CHARACTERISTICS V C c = 5V; T A = 25°C 


Propagation Delay, 
IX to CO 


Propagation Delay, 

CO to O n 


Output Transition 
Time (except OX) 


Propagation Delay, 
IX to CO 


Propagation Delay, 
CO to O n 


Output Transition 
Time (except OX) 


Set-Up Time, Select to CO 
Hold Time, Select to CO 


Set-Up Time, Im to CO 
Hold Time, to CO 


Minimum Clock Pulse-Width 
low and High 


Minimum lx Pulse Width, 
Low and High 


tPLH 

tPHL 



300 

250 





300 

250 

- 

1PLH 



215 



215 

ns 

»PHL 



195 



195 

n! 

tPLH 



© 



© 

ns 

1PHL 







ns 

tPLH 



75 



75 

ns 

tPHL 



65 



65 

ns 

1TLH 



80 



80 

ns 

nrn 



40 



40 

ns 

tPLH 



350 



350 

ns 

»PHL 



275 



275 

ns 

tPLH 



260 



260 

ns 

tPHl 



220 



220 

ns 

tPLH 



© 



© 

ns 

'PHI 







ns 

tPLH 



85 



85 

ns 

tPHL 



75 



75 

ns 

»TLH 



160 



160 


*THL 



75 


75 

ns 

<s 

350 



350 

j 

ns 

th 

0 



0 


ns 

ts 

350 



350 


ns 

th 

0 



0 


ns 

t w CP(L) 

120 



120 


ns 

t w CP(H) 




0 


ns 


TEST CONDITIONS 
C L <7pfon0X 


t w CP(L) 160 
! t w CP(H) 160 


1. ' Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all 

inputs except lx- This is done for TTL compatibility. 

2. Propagation Delays (tPLH and tpHL) and Output Transition Times (HTH and tjHL) will change with Ouput Load Capacitance 
(Cl). Set-Up Times (t$), Hold Times (tfc), and Minimum Pulse Widths (i w ) do not vary with load capacitance. 

3. The first High Level Clock Pulse after Ecp goes Low must be at least 350n$ long to guarantee reset of all Counters. 

4. It is recommended that input rise and fall times to the Clock Inputs (CP, lx) be less than 15ns. 

5. For mulitchanne! operation, Propagation Delay (CO to ON) plus Set-Up Time, Select to CO. is guaranteed to be £ 307ns. 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GND-.05V to VCC+0.5V 

Storage Temperature Range 

-65°C to +150°C 

Operating Temperature Range 


Industrial HD-4702A-9/6405A-9 

-40°C to +85°C 

Military HD-4702A-2/6405A-2 

-55°C to +125°C 

Operating Voltage Range 

+4V to + 1 1 V 


SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS V CC =10V+10%; Ta = -4QQC to+85QC(-9); Ta = -55°Cto+125QC(-2) 


D.C. 




HD-4702A/6405A-2 

HD-4702A/6405A-9 




PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

Input High Voltage 

VlH 

70% 






V 





V CC 









Input Low Voltage 

Vll 



20% 



20% 

V 







vcc 



vcc 




Output High Voltage 

v OHl 

vcc 

-.1 



vcc 

-.1 



V 

'ohS-ipa 

Output Low Voltage 

V0U 

GNO 

+.1 



GND 

+.1 



V 

'0L- + 1mA 

Input High Current 

Uh 

-1 


+ 1 

-1 


+1 

pA 

Vi = VoD, All other pins = 0v 

INPUT HO-4702 (All inputs 
LOW except lx) 

'111 


-110 

-170 


-110 

-170 

MA 



CURRENT lx inputs 

'ILX 

-1 


+ 1 

-1 


+1 

MA 

V| = D All other pins = Vqq 

H 0-6405- All pins 

Ml 

-1 


10 

-1 


10 

jUA 



OUTPUT OX 

'OHX 

0.2 



0.2 



mA 

VouT = 9 5V 

Input at 0 or Vqq 

HIGH 










per Logic Function 

CURRENT(AH other outputs) 

'OH2 

0.6 



0.6 



mA 

VouT 1 9-5V 

or Truth Table 

OUTPUT OX 

LOW 

*0LX 

0.2 



0.2 



"A 

VOUT* -5V 


LUHHkNMAfl other outputs) 

'0L 

3.2 



3.2 



mA 

VOUT = -5>v 


SUPPLY HD-4702A 




1000 



3000 

*iA 

fcp = Vqo, CP = 0, All other inputs = GND 

CURRENT H0-47Q2A 




500 



1000 

MA 

tcp - Vqo. CP = 0. All other inputs = Vqq 

HD-6405A 




500 



500 

MA 

ECP = Vnn. CP 3 0, AH other inputs = Vqo 











or GNO 


ELECTRICAL CHARACTERISTICS V C c = 10V; T A = 25°C 





HD-4702A/640SA-2 1 

1 H0-4702A/6405A-9 1 



PARAMETERS 

SYMBOL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

Propagation Delay, 

»PLH 



150 



150 

ns 

Cl<?pFohOX 

lx lo CO 

tPHL 



125 



125 

ns 


Propagation Delay, 

tPLH 



110 



110 


Cl a 15pF Input , 

CP to CO 

tPHL 



100 



100 

ns 

Transition Times £ 20ns 

Propagation Delay, 

tPLH 



© 



© 



CO to O n 

»PHL 







ns 


Propagation Delay, 

tPLH 



40 



40 



CO to Z 

tPHL 



35 



35 



Output Transition 

tTLH 



40 



40 



Time (gxcept OX) 

tTHl 



20 



20 



Propagation Delay, 

tPLH 



175 



175 



lx m CO 

tPHL 



140 



140 


C|_<7pFonOX 

Propagation Delay, 

tPLH 



130 



130 


Cl = 50pF Input 

CP to CO 

tPHL 



110 



110 


Transition Times 5:20ns 

Propagation Delay, 

*PLH 



© 



© 



CO to O n 

tPHL 









Propagation Defay, 

1PLH 



45 



45 



CO to Z 

tPHL 



40 



40 



Output Transition 

tTIH 



80 



80 

ns 


Time (except OX) 

»THL 



40 



40 

ns 


Set-Up Time. Select to CO 

ts 

175 | 



175 



ns 1 


Hold Time, Select to CO 

th 

0 



0 



ns | 

C L <pF on OX 

Set- Up Time, Im to CO 

»s 

175 



175 



! 

ns 

Cl s 1 5pF Input 

Hold Time, Im to CO 

th 

20 



20 



ns 

Transition Times 5 20ns 

Minimum Clock Pulse Width 

t w CP(L) 

60 



60 



ns ; 


Low and High 

t w CP(H) 

0 



0 



ns 


Minimum lx Pulse Width. 

t»CP(L) 

80 



80 



ns | 


LowandHigh 

t*CP(H) 

80 



80 



ns 



1. Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all 
inputs except lx* This is done for TTl compatibility. 

2. Propagation Delays (tpLH and tRH L* a 11 * Output Transistion Times (tjLH iTHLl will change with Ouput load Capacitance 
(C|_>. Set-Up Times (tj), Hold Times (th), and Minimum Pulse Widths (t w ) do not vary with load capacitance. 

3. The first High Level Clock Pulse after Iqp goes low must be at least 350ns long to guarantee reset of all Counters. 

4. It is recommended that input rise and fall times to the Clock Inputs (CP, lx) be less than t5ns. 

5. For mulitchannel operation. Propagation Delay (CO to QN) plus Set-Up Time. Select to CO. is guaranteed to be<150n*. 
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SWITCHING WAVEFORMS 


-t w (H)-*4-»t w (L) 


NOTE: Set-Up and Hold Times are 
shown as positive values but 
may be specified as negative 
values. 


50% \ 50% -jh 50% 



MINIMUM CP AND l X PULSE WIDTHS AND SET-UP AND HOLD TIMES, 
SELECT INPUT (S n ) TO CLOCK OUTPUT (CO) AND Im INPUT TO CLOCK OUTPUT (CO) 


BLOCK DIAGRAM 


HD-4702 Only 


! 1 

OSCILLATOR . 
i CIRCUIT I 


0 ,x — H 

0 Ox — i- 


INITIALIZATION 

CIRCUIT 


Vqq = Pi n 16 
Vss = Pin 8 
O = Pin Number 


I 1 T' 

l SCAN | | 

. COUNTER 1 I 


CO Qq Qj Q 2 

© 00 © 


COUNTER NETWORK 


CP-M6/3 Ql 

MR 


MULTIPLEXER “I 

0®®®0 ! 

im Sj Si $2 S3 | 
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APPLICATIONS 


SINGLE CHANNEL BIT RATE GENER- 
ATOR 

Figure 1 shows the simplest application of the HD-4702/ 
6405, This circuit generates one of five possible bit rates as 
determined by the setting of a single pole, 5-position switch. 
The Bit Rate Output (Z) drives one standard TTL load or 
four low power Schottky loads over the full temperature 
range. The possible output frequencies correspond to 110, 
150,300, 1200, and 2400 or 3600 Baud. For many low cost 
terminals these five bit rates are adequate. 

SIMULTANEOUS GENERATION OF SEV- 
ERAL BIT RATES 

Fixed Programmed Multichannel Operation 

Figure 2 shows a simple scheme that generates eight bit 
rates on eight output lines, using one HD-4702/6405 and one 
93L34 Bit Addressable Latch. This and the following appli- 
cations take advantage of the built-in scan counter (pre- 
scaler) outputs. As shown in the block diagram, these 


outputs (Qo to Q 2 ) go through a complete sequence of eight 
states for every half-period of the highest output frequency 
(9600 Baud). Feeding these Scan Counter Outputs back to 
the Select Inputs of the mulitplexer causes the HD-4702/ 
6405 to interrogate sequentially the state of eight different 
frequency signals. The 93L34 8 -Bit Addressable Latch, 
addressed by the same Scan Counter Outputs, reconverts 
the multiplexed single Output (Z) of the HD-4702/6405 into 
eight parallel output frequency signals. In the simple scheme 
of Figure 2, input S 3 is left open (HIGH) and the following 
bit rates are generated: 

Qo: 110 Baud Qj: 9600 Baud Q 2 : 4800 Baud 

Q 3 : 1800 Baud Q 4 : 1200 Baud Q 5 : 2400 Baud 

Qg: 300 Baud Q 7 : 150 Baud 

Other bit rate combinations can be generated by changing 
the Scan Counter to Selector interconnection or by inserting 
logic gates into this path. 



SWITCH POSITION 

HD-4702 

BIT RATE 

HD-6405 

BIT RATE 

1 

110 Baud 

110 Baud 

2 

150 Baud 

150 Baud 

3 

300 Baud 

300 Baud 

4 

1200 Baud 

1200 Baud 

5 

2400 Baud 

3600 Baud 


Figure 1 

SWITCH SELECTABLE BIT RATE GENERATOR 
CONFIGURATION PROVIDING FIVE BIT RATES 



Figure 2 

BIT RATE GENERATOR CONFIGURATION 
WITH EIGHT SIMULTANEOUS FREQUENCIES 


NOTE 1 : Need to add pull-up resistor on all 
inputs for the HD-6405. 



TABLE 3 CRYSTAL SPECIFICATIONS 


PARAMETERS 

TYPICAL CRYSTAL SPEC 

Frequency 

2.4576MHz "AT" Cut 

Series Resistance (Max) 

250 

Unwanted Modes 

-6.0dB (Min) 

Type of Operation 

Parallel 

Load Capacitance 

32pF + 0.5 
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INTERFACING WITH THE 6402 






intei 



INTELLEC® 

MICROCOMPUTER DEVELOPMENT SYSTEMS 


intellec. The first microcomputer development system with 
in-circuit emulation dramatically shortens development 
time for your microcomputer-based products. 

Intellec. With the hardware and software you need to 
implement systems using Intel's 8021, 8048, 8049, 8080, 
8085, 3000 and future series microcomputers. 

Intellec. With its own 8080 processor, diskette-based 
operating system, all the memory, high speed peripherals 
and development software you need to design and debug 
your own product. 

Intellec. Providing significant development cost savings by 
integrating the hardware/software effort and eliminating 
many man-hours in engineering, programming and testing. 

Intellec. Modular in configuration so you can tailor your 
system to your particular needs— and budget. Begin with a 
basic 16K system, then expand as needed. 

Intellec. With the in-house convenience you can't find with 
time-shared development systems. Enjoy the confidence 
that comes with Intel's top quality single-vendor service 
and support. All the development hardware, software, 
service, training and documentation you need is supplied in 
a single package. 

Making your microprocessor design team more effective. 
To achieve optimum design of a microcomputer-based pro- 
duct at lowest cost, software and hardware must be con- 
sidered simultaneously throughout the development cycle. 
The Intellec system provides the ICE™ concept to inte- 
grate the hardware/software efforts early in the cycle. 

Software is tested on the actual prototype, not in a simu- 
lated environment designed to look like a description of the 
product. 


Hardware and software development converge as soon as 
the microprocessor system bus is designed. At this early 
stage, memory and other Intellec resources can be shared 
to provide workable system configurations while the actual 
prototype boards are being built. 


Both the Intellec text editor, and the resident PL/M-80 
compiler or 8080/8085 or 8048 macro assemblers allow 
you to incorporate changes to prototype software in a 
quick, convenient manner, after a debug session. 


Few companies in the past could enjoy the benefits of their 
own in-house computer-aided digital design center. The 
low cost of an Intellec system means that the smallest 
companies can now share in the benefits of design auto- 
mation. 

’{Modular configuration exactly fits your needs. The basic 
Intellec system includes an 8080-based central processing 
| unit (with a 2 micro-second instruction cycle time, unlimi- 
ted subroutine nesting, and 78 powerful instructions), 
16K bytes of RAM memory, 2K bytes of ROM memory 
containing the system monitor, and hardware interfaces 
for a teletypewriter, CRT, line printer, high-speed paper 
tape reader and punch, and Universal PROM Programmer. 


The Intellec system has an eight level nested priority inter- 
rupt structure and DMA memory modules; PROM memory 
can be expanded by the addition of two 6K or 16K PROM 
memory modules. You satisfy customized I/O requirements 
by adding general purpose I/O modules which contain four 
8-bit input ports, four 8-bit output ports, and eight system 
interrupt lines. You maximize the efficiency of data trans- 
fers between Intellec memory and selected I/O devices by 
using direct memory access (DMA) modules. The Intellec 
universal bus supports multi-processor configurations and 
is not limited to any one Intel microcomputer family. 

But the single feature providing you the greatest ease and 
versatility in developing your products— and the heart of 
the multi-processor system configuration— is the In-Circuit 
Emulator known as ICE. 

In-circuit emulation provides a window into your prototype. 

The most significant and versatile feature of the Intellec 
system is the In-Circuit Emulator— ICE. ICE extends the 
Intellec systems powerful execution and debug capabilities 
into your own prototype and production systems. ICE 
plugs directly into your system replacing your prototype's 
CPU with a 40 pin plug which is component-level compa- 
tible with your microprocessor. ICE modules are available 
to support user configured 8048, 8085, 8080, 8021, 8049 
and 3000 systems. 



USER FLOPPY 

DEVICES DISKDRIVES 



Intel, Intellec, ICE and Library Manager 
are trademarks of Intel Corporation. 
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With IGE, you control, interrogate, revise and completely 
debug your system in its own environment. When you plug 
ICE into your system in place of your processor, you gain 
all the diagnostic power and flexibility built into the 
Intellec system. 

You don't need to build your own special display or debug 
hardware to support your development as these are integral 
parts of the Intellec system. You can use Intellec memory 
and input/output facilities in the early phases of testing 
your prototype. Then, on a step-by-step basis, you replace 
shared system resources with prototype resident memory 
and I/O. 

ICE checks for hardware and software break conditions. A 
special external breakpoint probe is provided to attach to 
any logic signal on a prototype board to detect hardware 
conditions not directly accessible to the microprocessor bus. 

ICE provides the capability to examine and alter CPU 
registers, main memory, pin and flag values, and auto- 
matically collects and stores address, data and status infor- 
mation for machine cycles emulated. And, for the first 
time, you can examine and modify your system using sym- 
bolic references instead of absolute values. 



UNIVERSAL PROM TAPE TTY LINE USER 

PROGRAMMER PUNCH PRINTER DEVICES 



Powerful diskette software reduces program development 
time. Intel's System Implementation Supervisor (ISIS) is 
a general purpose, high speed data handler and file manipu- 
lation system for use with the Intellec system and its peri- 
pherals. It significantly reduces program development time 
during edit, assembly, compilation, and debugging of pro- 
grams. 

ISIS provides high speed I/O and data storage for the In- 
tellec system. ISIS has a 1/2 million byte storage capacity 
with two diskette drives, and can store up to 200 program 
files per diskette. 

A wide range of system commands is supplied, offering 
powerful file and program manipulation features in an easy 
to use English context. Dynamic allocation of diskette 
sectors, variable length files and peripheral device indepen- 
dence are all standard features of ISIS. The ISIS text editor 
provides powerful string search, substitution, insertion, and 
deletion commands. 

The ISIS-II diskette operating system also includes a macro 
assembler which generates relocatable code, a relocation 
and linkage package, and a Library Manager™. 

The linkage capability enables the user to link several inde- 
pendently assembled or compiled relocatable object modules 
to form a single relocatable object module. 

During the linking process, all external address and data 
■ references between program modules are satisfied automa- 
tically. 

Programs are created, edited, assembled, executed and 
debugged without paper tape handling. Listings produced 
by the macro-assembler and PL/M-80 can be directed to 
diskette for later interrogation from the high speed Intellec 
console CRT/keyboard, or written directly to line printer. 

Resident PL/M brings you high-level programming. The 
PL/M-80 compiler runs directly on the Intellec system using 
the ISIS software operating system. 

To the user, this means faster development time, lower pro- 
gramming costs, better program reliability, more concise 
documentation and easier program maintenance. 

The PL/M-80 compiler produces efficient relocatable code 
which can be easily linked with other PL/M-80 and/or 
assembly language programs. 

The PL/M-80 code optimizer performs compile-time analy- 
sis, resulting in tighter, more efficient code generation. 

Other features of the resident PL/M-80 compiler include: 
"Innerlist" of generated assembly language code: cross 
reference listing; listing format options for easy page for- 
matting; easy linkage to external code and data; all required 
constructs for structured programming and capability for 
defining re-entrant procedures. 

With PL/M-80 the user can create, compile, modify, link, 
relocate and debug programs entirely on the Intellec sys- 
tem itself with no requirements for large in-house computers 
or time-sharing services. 
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Intel 


IN-CIRCUIT EMULATORS ICE™-85 


Intel" 

SYMBOLIC DEBUGGING CAPABILITY 

ICE-85 allows the user to make symbolic references to I/O 
ports, memory addresses and data in his program. Symbols 
and PL/M statement number may be substituted for numer- 
ic values in any of the ICE-85 commands. The user is re- 
lieved from looking up addresses of variables or program 
subroutines. 

The user symbol table generated along with the object file 
during a PL/M-80 compilation or by the ISIS-II 8080/8085 
Macro Assembler is loaded into the Intellec® System mem- 
ory along with the user program which is to be emulated. 
The user may add to this symbol table any additional 
symbolic values for memory addresses, constants, or vari- 
ables that are found useful during system debugging. By 
referring to symbol memory addresses, the user can exam- 
ine, change or break at the intended location. 

ICE-85 provides symbolic definition of all 8085 registers, 
interrupt bits and flags. The following symbolic references 
are also provided for user convenience: TIMER, the low- 
order 16 bits of a register containing the number of 2 MHz 
clock pulses elapsed during emulation; HTIMER, the high- 
order 16 bits of the timer counter; PPC, the address of the 
last instruction emulated; BUFFERSIZE, the number of 
frames of vaiid trace data (between 0 and 1022). 


PERSONALITY GROUPED DISPLAYS 

Trace data in the 1023 by 42-channel real-time trace mem- 
ory buffer is displayed in easy to read format. The user has 
the option to specify trace data displays in actual 8085 
assembler instruction mnemonics. The data collected from 
the External Trace Module can be grouped and symbolic- 
ally named according to user specifications and displayed in 
the appropriate number base designation. Simple ICE-85 
commands allow the user to select any portion of the 42K- 
bit trace buffer for immediate display. 


MEMORY AND I/O MAPPING 



Memory and I/O for the user system can be resident in the 
user system or "borrowed” from the Intellec® System 
through ICE-85's mapping capability. 

ICE-85 separates user memory into 32 2K blocks. Each 
block of memory can be defined independently. The user 
may assign Intellec® System equivalents to take the place 
of devices not yet designed for the user system during pro- 
totyping. In addition, Intellec® System memory or I/O can 
be accessed in place of suspect user system devices during 
prototyping or production checkout. 

The user can also designate a block of memory or I/O as 
nonexistent. ICE-85 issues error messages when memory 
or I/O designated as nonexistent is accessed by the user 
program. 
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INTEGRATED HARDWARE/SOFTWARE 
DEVELOPMENT 

The user prototype need consist of no more than an 8085 
CPU socket and a user bus to begin integration of software 
and hardware development efforts. Through ICE-85 map- 
ping capabilities, Intellec® System equivalents can be 
accessed for missing prototype hardware. Hardware designs 
can be tested using the system software which will drive the 
final product. 

The system integration phase, which can be so costly when 
attempting to mesh completed hardware and software 
products, becomes a convenient two-way debug tool when 
begun early in the design cycle. 



TYPICAL ICE INTERROGATION AND 
UTILITY COMMANDS 

DISPLAY/ Display/Changes the values of symbols and 
CHANGE the contents of 8085 registers, pseudo- 
registers, status flags, interrupt bits, I/O ports 
and memory. 


EVALU- 

ATE 

SEARCH 

CALL 

ICALL 

EXECUTE 


Displays the value of an expression in the 
binary, octal, decimal or hexadecimal. 

Searches user memory between locations in a 
user program for specified contents. 

Emulates a procedure starting at a specified 
memory address in user memory. 

Executes a user-supplied procedure starting at 
a specified memory address in the Intellec® 
System memory. 

Saves emulated program registers and emu- 
lates a user-supplied subroutine to access 
peripheral chips in the user's system. 
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REAL TIME TRACE 


EXTERNAL TRACE MODULE 


ICE-85 captures valuable trace information from the emu- 
lating CPU and the External Trace Module while the user is 
executing programs in real time. The 8085 status, the user 
memory or port addressed, the data read or written, the 
serial data lines and data from 18 external signals, is stored 
for the last 1023 machine states executed (511 machine 
cycles). This provides ample data for determining how the 
user system was reacting prior to emulation break. It is 
available whether the break was user-initiated or the result 
of an error condition. 

For detailed information on the actions of CPU registers, 
flags, or other system operations, the user may operate in 
single or multi-step sequences tailored to system debug 
needs. 



EMULATION CONTROLS AND COMMANDS 

GROUP Defines into a symbolically named group, a 
channel or combination of channels from the 
8085 Microcprocessor and/or the External 
Trace Module. 

GO Initiates real-time emulation and controls 

emulation break conditions. 

STEP Initiates emulation in single instruction steps. 

User may specify the type and amount of 
information displayed following each step, 
and define conditions under which stepping 
should continue. 

PRINT Prints the user-specified portion of the trace 
memory to the selected list device. 


TTL level signals from 18 points in the user system may be 
synchronously sampled by the External Trace Module and 
collected in ICE-85's trace buffer. The signals can be col- 
lected from a single peripheral chip via the supplied 40-pin 
DIP clip or may be placed by the user on up to 18 separate 
signal nodes using the supplied 18 individual probe clips. 
These signals are included in the 42-channel breakpoint 
comparisons and clock qualifiers. Also, data from these 
18 channels may be displayed in each to read, user-defined 
groupings. 


SYNCHRONOUS OPERATION WITH OTHER DESIGN 
AIDS 

ICE-85 can be synchronized with other Intellec® design 
aids by means of two external synchronization lines. These 
lines are used to enable and disable ICE-85 trace data 
collection and to cause break conditions based on an 
external signal which may not be included in the ICE-85 
breakpoint registers. In addition, ICE-85 can generate sig- 
nals on these lines which may be used to control other 
design aids. 


BREAK REGISTERS/TRACE MEMORY 

ICE-85 has two breakpoint registers which are used to 
break emulation, and two trace qualifier registers which are 
used to control the collection of trace data during emula- 
tion. Each register is 42 entries wide, one entry for each 
channel and each entry can take any one of the three values 
0, 1 or "don't care". 

The trace buffer, also 42 entries wide, collects data sampled 
from 24 8085 processor channels and 18 external channels 
sampled by the External Trace Module. The signals col- 
lected from the 8085 include address lines, data lines, status — - 

lines and serial input and output lines. The 18 channels 
extending from the External Trace Module synchronously — 
sample and collect into the trace buffer any user-specified 
TTL compatible signal from the rest of the prototype 
system. "Break" and "trace qualification" may therefore 
occur as a result of a match of any combination of up to 42 
channels of CPU and external circuitry signals. 


Other In-Circuit Emulators Available From Intel: 

ICE 30 ICE 48 
ICE 41 ICE 80 
ICE 49 
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H v it t 


8085A 

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSO 


■ Single +5V Power Supply 

■ 100% Software Compatible with 8080A 

■ 1.3 ps Instruction Cycle 

■ On-Chip Clock Generator (with External 
Crystal or RC Network) 

■ On-Chip System Controller 


■ Four Vectored Interrupts (One is non- 
Maskable) 

■ Serial In/Serial Out Port 

■ Decimal, Binary and Double Precision 
Arithmetic 

■ Direct Addressing Capability to 64K 
Bytes of Memory 


The Intel® 8085A is a new generation, complete 8 bit parallel central processing unit (CPU). Its instruction set is 100% 
software compatible with the 8080A microprocessor, and it is designed to improve the present 8080’s performance by 
higher system speed. Its high level of system integration allows a minimum system of three IC’s: 8085A (CPU), 8156 
(RAM) and 8355/8755 (ROM/PROM). 

The 8085A incorporates all of the features that the 8224 (clock generator) and 8228 (system controller) provided for the 
8080, thereby offering a high level of system integration. 

The 8085A uses a multiplexed Data Bus. The address is split between the 8 bit address bus and the 8 bit data bus. The on- 
chip address latches of 8155/8355/8755 memory products allows a direct interface with 8085A. 


8085 CPU FUNCTIONAL 
BLOCK DIAGRAM 


POWER 

SUPPLY 


RST 6.5 TRAP 
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Afer 

8155/8156 . 

2048 BIT STATIC MOS RAM WITH I/O PORTS Ako flWER 

8155 — Active Low Chip Enable (CE) h *%*$#f* 

8156 — Active High Chip Enable (CE) 

♦Directly Compatible With 8085 CPU 

■ 256 Word x 8 Bits 

■ Single +5V Power Supply 

■ Completely Static Operation 

■ Internal Address Latch 

■ 2 Programmable 8 Bit I/O Ports 


■ 1 Programmable 6 Bit I/O Port 

■ Programmable 14 Bit Binary Counter/, 
Timer 

■ Multiplexed Address and Data Bus 

■ 40 Pin DIP 



The 81 55 and 81 56 are RAM and I/O chips to be used in the MCS-85™ microcomputer system. The RAM portion is designed 
with 2K bit static cells organized as 256 x 8. They have a maximum access time of 400ns to permit use with no wait states in 
8085 CPU. 

The I/O portion consists of three general purpose I/O ports. One of the three ports can be programmed to be status pins, 
thus allowing the other two ports to operate in handshake mode. 

A 14 bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse for 
the CPU system. It operates in binary countdown mode, and its timer modes are programmable. 



©1C MASTER 1978 


1645 


MICROPROCESSOR 




MICROPROCESSOR 



8355/8755A 

8355-16,384 BIT ROM WITH I/O 
8755 A- 16,384 BIT EPROM WITH I/O 
* Directly Compatible With 8085 CPU 


■2048 Words x 8 Bits 
■Single +5V Power Supply 
■Internal Address Latch 
■ 2 General Purpose 8 Bit I/O Ports 


■ Each I/O Port Line Individually 
Programmable as Input or Output 

■ Multiplexed Address and Data Bus 

■ 40 Pin DIP 


The 8355 is a ROM and I/O chip to be used in the MCS-85™ microcomputer system. The 8755 is a UV erasable and elec- 
trically reprogrammable ROM (EPROM) and I/O chip. The ROM portion is organized as 2048x8. It has maximum access 
time of 400 ns to permit use with no wait states in 8085 CPU. 

The I/O portion consists of two general purpose I/O ports. Each I/O port has 8 port lines, and each I/O port line is indi- 
vidually programmable as input or output. 


PIN CONFIGURATION 


BLOCK DIAGRAM 


<A)C 

CEC 
CLKC 3 
RESET C 4 
(B)C 5 
READY C 6 
I0/MC 7 

ForC 

RDC 

iowc 

ALEC 

AD 0 C 

ADiC 

AD 2 C 

ad 3 C 

ad 4 C 

ADsC 17 
AD6C 18 
AD7C 19 
VssC 20 


8355/ 

8755A 


3 Vcc 
3PB 7 
3PB6 

ZJpb 5 

3PB4 

□ pb 3 

□ PB2 
Dpbi 
3pb 0 

3PA7 

Dpa 6 

3pa 5 

□ PA4 

□pa 3 

□pa 2 

Upai 

3pa 0 

3 aio 

3a 9 

□ as 



PAq~7 


>PB 0 ~7 


■ 

8355 

8755A 

(A) 

(B) 

CE 

NOT CONNECTED 

PROG AND CE 

Vdd 

(+5V DURING 
OPERATION) 


INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
« INTEL CORPORATION, 1976. 1977 OCTOBER 1977 
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SDK-85 

MCS-85™ SYSTEM DESIGN 


% 




Complete Single Board Microcomputer 
System Including CPU, Memory and I/O 
Easy to Assemble Kit-Form 
High-Performance 3MHz 8085 CPU 
(1.3 ps Instruction Cycle) 

Popular 8080A Instruction Set 
Interfaces Directly With TTY 


% 

board. 


. 

Interactive LED Display andiC^ybo 
Large Wire-Wrap area for Custom 
Interfaces 

Extensive System Monitor Software in 
ROM 

Comprehensive Design Library Included 
Low Cost 


The MCS-85 System Design Kit (SDK-85) is a complete, single board, microcomputer system in kit form. It contains all 
necessary components, including LED Display, Keyboard, resistors, caps, crystal and miscellaneous hardware to 
complete construction. Included is a preprogrammed ROM that contains the system monitor for general software utilities 
and system diagnostics. 

The SDK-85 includes 6 digit LED display and 24 key-keyboard for a direct insertion, examination and execution of a user’s 
program. In addition, it can be directly interfaced with a teletype terminal. 

The SDK-85 is an inexpensive, high-performance prototype system that has designed-in flexibility for simple interface to 
the user’s application. 



INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PR00UCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
©INTEL CORPORATION, 1S77 JULY 1977 
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Intel' 

8048/8748/8035 

SINGLE COMPONENT 8-BIT MICROCOMPUTER 

*8048 Mask Programmable ROM 

*8748 User Programmable/Erasable EPROM 

*8035 External ROM or EPROM 

■ 8-Bit CPU, ROM, RAM, I/O in 
Single Package 

■ Interchangeable ROM and EPROM 
Versions 

■ Single 5V Supply 

■ 2.5 psec and 5.0 Msec Cycle Versions 
All Instructions 1 or 2 Cycles. 

■ Over 90 Instructions: 70% Single Byte 

The Intel® 8048/8748/8035 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using I ntel’s 
N-channel silicon gate MOS process. 

The 8048 contains a 1 K x 8 program memory, a 64 x 8 RAM data memory, 27 I/O lines, and an 8-bit timer/counter in addition 
to on board oscillator and clock circuits. For systems that require extra capability, the 8048 can be expanded using 
standard memories and MCS-80™ (8080A) peripherals. The 8035 is the equivalent of an 8048 without program memory. 

To reduce development problems to a minimum and provide maximum flexibility, three interchangeable pin-compatible 
versions of this single component microcomputer exist: the 8748 with user-programmable and erasable EPROM program 
memory for prototype and preproduction systems, the 8048 with factory-programmed mask ROM program memory for 
low-cost high volume production, and the 8035 without program memory for use with external program memories. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8048 has extensive bit 
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from 
an instruction set consisting mostly of single byte instructions and no instructions over two bytes in length. 


PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 



■ IK x 8 ROM/EPROM 
64 x 8 RAM 

27 I/O Lines 

■ Interval Timer/Event Counter 

■ Easily Expandable Memory and I/O 

■ Compatible with MCS-80™ Peripherals 

■ Single Level Interrupt 










intJ 

8021 

SINGLE COMPONENT 8-BIT MICROCOMPUTER 


■ 8-Bit CPU, ROM, RAM, I/O in Single 
28-Pin Package 

■ Single 5V Supply ( + 4.5V to 6.5V) 

■ 10 yxsec Cycle; All Instructions 
1 or 2 Cycles 

■ Instructions —8748 Subset 

■ High Current Drive Capability—2 Pins 


■ IK x 8 ROM 
64 x 8 RAM 
21 I/O Lines 

■ Interval Timer/Event Counter 

■ Clock Generated With Single Resistor 
or Inductor 

■ Zero-Cross Detection Capability 

■ Easily Expandable I/O 


The Intel® 8021 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using Intel's N-channel 
silicon gate MOS process. The features of the 8021 include a subset of the 8048 optimized for low-cost, high volume appli- 
cations, plus additional I/O flexibility and power. 

The 8021 contains a IK X 8 program memory, a 64 X 8 data memory, 21 I/O lines, and an 8-bit timer/event counter, in addi- 
tion to on-board oscillator and clock circuits. For systems that require extra I/O capability, the 8021 can be expanded using 
the 8243 or discrete logic. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8021 has bit handling 
capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from an instruc- 
tion set consisting mostly of single byte instructions and no instructions over two bytes in length. 

To minimize development problems and maximize flexibility, an 8021 system can be easily designed using the 8021 emula- 
tion board, EMB-21. The EMB-21 contains a 40-pin socket which can accomodate either the 8748 shipped with the board 
or an ICE-48 plug. Also, the necessary discrete logic to reproduce the 8021 's additional I/O features is included. 

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 



PORT 


#0 

PORT 

#1 

PORT 

#2 


ADDRESS 

LATCH 

ENABLE 

PORT 

EXPANDER 

STROBE 



INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
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8049/8039 

SINGLE COMPONENT 8-BIT MICROCOMPUTER 

*8049 Mask Programmable ROM 
*8039 External ROM or EPROM 

■ 2K x 8 ROM 
128 x8 RAM 
27 I/O Lines 

■ Interval Timer/Event Counter 

■ Easily Expandable Memory and I/O 

■ Compatible with MCS-80/85™ Peripherals 

■ Single Level Interrupt 

The Intel® 8049/8039 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using Intel’s N- 
channel silicon gate MOS process. 

The 8043 contains a 2K x 8 program memory, a 128 x 8 RAM data memory, 27 I/O lines, and an 8-bit timer/counter in 
addition to on board oscillator and clock circuits. For systems that require extra capability, the 8049 can be expanded using 
standard memories and MCS-80 T 7MCS-85 T “ peripherals. The 8039 is the equivalent to an 8049 without program memory. 

To reduce development problems to a minimum and provide maximum flexibility, two interchangeable pin-compatible 
versions of this single component microcomputer exist: the 8049 with factory-programmed mask ROM program memory 
for low-cost high volume production, and the 8039 without program memory for use with external program memories in 
prototype and preproduction systems. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8049 has extensive bit 
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from 
an instruction set consisting mostly of single byte instructions and no instructions over two bytes in length. 


■ 8-Bit CPU, ROM, RAM, I/O in 
Single Package 

■ Single 5V ±10% Supply 

■ 2.5 Msec Cycle; All Instructions 
1 or 2 Cycles 

■ Over 90 Instructions: 70% Single Byte 

■ Pin Compatible with 8048/8748 



PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 


0 

c 


TOC 

1 


40 

DVcc 

XTAL 1 C 

2 


39 

D T1 

XTAL 2C 

3 


38 

□ ?27 

RESET C 

4 


37 

I]P26 

ssC 

5 


36 

□ P25 

intC 

6 


35 

UP24 

eaC 

7 


34 

□ P17 

rdC 

8 


33 

□ P16 

psenC 

9 


32 

I] PI 5 

wnC 

10 

8049 

31 

13 PI 4 

aleL 

11 

8039 

30 

□ P13 

db 0 C 

12 


29 

□ P12 

DB,C 

13 


28 

□ P11 

db 2 C 

14 


27 

□ pio 

DB3C 

15 


26 

3 v do 

DB 4 C 

16 


25 

□ prog 

DBjC 

17 


24 

□ P23 

db 6 C 

18 


* 23 

□ P22 

DBjC 

19 


22 

□ P21 

VssC 

20 


21 

□ P20 
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© INTEL CORPORATION. 1977 AUGUST 1977 


1650 


©IC MASTER 1978 






8041/8741 UNIVERSAL PERIPHERAL INTERFACE 


Fully Compatible with MCS-80™ and MCS-48™ 
Microprocessor Families 

Single Level Interrupt 

8-Bit CPU Plus ROM, RAM, I/O, Timer, and Clock in 
a Single Package 

Single 5 V Supply 


■ Pin Compatible ROM and EPROM Versions 

■ 1Kx8 ROM/EPROM, 64x8 RAM, 18 Programmable 
I/O Pins 

■ Asynchronous Data Register for Interface to Master 
Processor 

■ Expandable I/O 


■ Alternative to Custom LSI 


8243 INPUT/OUTPUT EXPANDER 


Low Cost 

Simple Interface to MCS-48™ Microcomputers 

Four 4-Bit I/O Ports 

AND and OR Directly to Ports 


■ 24-Pin DIP 

■ Single 5 V Supply 

■ High Output Drive 

■ Direct Extension of Resident 8048 I/O Ports 


8271 PROGRAMMABLE FLOPPY DISK CONTROLLER 


■ Supports Standard or Minifloppy Drives 

■ IBM 3740 Soft Sectored Format Compatible 

■ Associative Scan Search Commands 

■ Programmable Record Lengths 

■ Multi-Sector Capability 

■ Maintain Dual Drives with Minimum Software Over- 
head Expandable to 4 Drives 


■ Automatic Read/Write Head Positioning and 
Verification 

■ Internal CRC Generation and Checking 

■ Programmable Step Rate, Settle-Time, Head Load 
Time, Head Unload Index Count 

■ Fully Compatible with 8080/8085 CPU 

■ Single +5 Volt Supply 

■ 40-Pin Package 


8273 SDLC PROTOCOL CONTROLLER 


■ IBM SDLC Compatible 

■ Frame Level Commands 

■ Full Duplex, Half Duplex, or Loop SDLC Operation 

■ Two User Progrrammable Modem Control Ports 

■ Up to 64K Baud Transfers 

■ Automatic FCS (CRC) Generation and Checking 

8275 PROGRAMMABLE CRT CONTROLLER 

■ Light Pen Detection and Registers 

■ Fully MCS-80™ and MCS-85™ Compatible 

■ Dual Row Buffers 

■ Programmable DMA Burst Mode 

■ Single +5 Volt Supply 

■ 40-Pin Package 

8279, 8279-5 PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 


■ Programmable Screen and Character Formats 

■ Six Independent Visual Field Attributes 

■ Eleven Visual Character Attributes (Graphic 
Capability) 

■ Cursor Control (4 Types) 


■ Programmable NRZI Encode/Decode 

■ N-Bit Reception Capability 

■ Minimum CPU Overhead 

■ Digital Phase Locked Loop Clock Recovery 

■ Fully Compatible with 8080/8085 CPU 

■ Single +5 Volt Supply 

■ 40-Pin Package 


■ MCS-85™ Compatible 8279-5 

■ Simultaneous Keyboard Display Operations 

■ Scanned Keyboard Mode 

■ Scanned Sensor Mode 

■ Strobed Input Entry Mode 

■ 8 Character Keyboard FIFO 

■ 2-Key Lockout or N-Key Rollover 


■ Dual 8 or 16 Numerical Display 

■ Single 16-Character Display 

■ Right or Left Entry 16-Byte Display RAM 

■ Mode Programmable from CPU 

■ Programmable Scan Timing 

■ Interrupt Output on Key Entry 


<1 

+ 
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MMI 


8x8 Multiplier 57558/67558 


FEATURES 

• Unsigned, Signed or Mixed Multiplication 

• Rounding Inputs for Signed or Unsigned Operation 

• Inverted Most Significant Output For Signed Expansion 

• Three-State Outputs for Bus Operation 

• High Speed — 100 ns Typ 


PART 

NUMBER 

PACKAGE 

TEMPERATURE 

RANGE 

67558 

D40 

0°C TO +75°C 

57558 

D40 

-55°C TO +125°C 


DESCRIPTION 


PIN OUT 


The 57558/67558 is a high speed 8x 8 combinatorial Multiplier 
which can multiply two eight-bit unsigned or signed 2s comple- 
ment numbers and generate the sixteen-bit unsigned or signed 
product. Each input operand X and Y has an associated Mode 
control line, X|yj and Ym respectively. When a Mode control 
line is at a Low logic level the operand is treated as an unsigned 
eight-bit number while if the Mode control is at a High logic 
level the operand is treated as an eight-bit signed 2s complement 
number. Two additional inputs Rs and Ru allow the addition 
of a bit in the multiplier array at the appropriate bit positions 
for rounding signed or unsigned fractional numbers. The most 
significant product bit is available in both True and Complement 
form to assist in expansion to larger signed multipliers. The 
product outputs are three-state, controlled by an active Low 
Output Enable which allows several Multipliers to be connected 
to a paraiiei bus or to be used in a pipelined system. The device 
uses a single +5V power supply and is packaged in a standard 
40-pin DIP. 



PACKAGE DRAWING 

D40 Ceramic DIP (side-brazed) LOGIC SYMBOL 
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Monolithic Memories 

1 165- East Arques Ave., Sunnyvale CA 94086 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage, Vcc ■ -0.5V to +7.0V 

Input Voltage -1 .5V to +5.5V 

Input Current . -20 m A to +5 m A 

Output Current 100 mA 

Storage Temperature Range -65°C to +150°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

57558,57558-1 

67558, 67558-1 

UNIT 

MIN NOM MAX 

MIN NOM MAX 


Supply Voltage 


4.75 5.0 5.25 

V 


Operating Free Air Temperature 


0 25 75 

mm 

TC 

Operating Case Temperature 

-55 25 125 


■a 

'OH 

High Level Output Current 

- 2.0 

- 2.0 

mA 

'OL 

Low Level Output Current 

8 

8 

mA 


ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range unless otherwise noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP 1 MAX 

UNIT 

V|H 

High Level Input Current 


2.0 

V 

VlL 

Low Level Input Voltage 


0.8 

V 

ViC 

Input Clamp Voltage 

Vcc = Min, l| - -18 mA 

-1.0 -1.5 

V 

VOH 

High Level Output Voltage 


WEMEmmm 

V 

VOL 

Low Level Output Voltage 

Vcc = Min, Iol = 8 mA 

0.3 0.5 

V 

'HZ 

High Level Off -State Output Current 

Vcc = Max, Vo = 2.4V 

50 

juA 

' LZ 

Low Level Off -State Output Current 

Vcc = Max, Vq = 0.5V 

-50 

juA 

'I 

Maximum Input Current 


1.0 

mA 

'IH 

High Level Input Current 

Vcc = Max, V| = 2.4V 

100 

HA 

'IL 

Low Level I nput Current 

Vcc = Max, V| = 0.5V 

- 1.0 

mA 

'OS 

Output Short Circuit Current 

VCC = Max, Vo = 0V 

-10 -90 

mA 

'cc 

Supply Current 

Vcc = Max 

180 280 

mA 


NOTE 1 . Typical values are at V cc = 5.0V, = 25°C 


SWITCHING CHARACTERISTICS 

Over recommended operating Vcc and temperature range 


SYMBOL 

PARAMETER 

DEVICE 

MIN TYP 

MAX 

UNIT 

tpxz. 

Delay from OE to Outputs 

67558-1,67558 

30 

■S 

ns 

tpzx 


57558-1, 57558 

30 

mm 

tPDI 

Delay from Y, X to S ()-3 

67558 

80 

135 




57558 

80 

140 

ns 



67558-1 

80 

115 



57558-1 

80 

125 


tPD2 

Delay from Y, X to S 4 . 1 5 , Si 5 

67558 

100 

150 




57558 

100 

155 

ns 



67558-1 

100 

125 



57558-1 

100 

135 
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Microprogram Controller 


57110/67110 


FEATURES 

• Addresses 512 words 

• Easily expandable 

• Microsubroutine capability 

• Loop control 

• Multi-path branching 

• Shift control for data slice 

• Three-state output bus 

• High speed 

• Standard 40-pin package 


APPLICATIONS 

• Minicomputer microprogram controller 

• High-speed disk controller 

• Line printer controller 

• CRT terminal controller 

PIN CONFIGURATION 



, V ) — “ 
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f 
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Y. 
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ZU 21 

c 


The 571 10/671 10 Microprogram Controller (MPC) is a member 
of the 57000/67000 computer logic family of high-performance 
bipolar compatible Schottky TTL components. The device is 
designed to work in conjunction with 4-bit slice microprocessors 
and standard ROMs and PROMs for the design of extremely 
powerful computing systems. The power and flexibility of 
the MPC also allow it to be used for general purpose control 
applications. 

BLOCK DIAGRAM 



FIFO 


57401/67401 


The 57401/67401 First-In, First-Out (FIFO) Serial Memory is 
used to receive data at one clock rate and to transmit this data 
at a different clock rate. The device is useful whenever data is 
incoming to a system asynchronously to the rate at which the 
system is operating such as in data acquisition. The 57401/ 
67401 is arranged in 64 word by 4-bit wide architecture and is 
provided with separate input/output clocks and input/output 
ready indicator lines. Common active low and master reset are 
provided. Five volt power supplies are used with TTL input/ 
output levels at data rates in excess of 10MHz. Military and 
commercial temperature range devices are available. 

PIN CONFIGURATION 


N.C. 

INPUT READY 
SHIFT IN 
DATA IN Do 

DATA IN 0) 

DATA IN D 2 

DATA IN D 3 

GROUND GND 


















6 11 











Vcc SUPPLY VOLTAGE 
SHIFT OUT 
OUTPUT READY 

0 0 OUTPUT 

01 OUTPUT 

02 OUTPUT 

0 3 OUTPUT 

MR MASTER RESET 


PRODUCT FEATURES 

• 1 0MHz shift in/shift out rates 

• Advanced Schottky bipolar processing 

• TTL inputs and outputs 

• Readily expandable in word and bit dimensions 

• Asynchronous or synchronous operation 

• Pin compatible with Fairchild's F3341 MOS FIFO and ten 
times as fast. 

BLOCK DIAGRAM 


INPUT 

READY 



Monolithic Memories 1 

1165 East Arques Ave., Sunnyvale CA 94086 
Tel: (408) 739-3535/TWX: (910) 339-9229 
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THIS CATALOG 

TO TELL YOU SOMETHING IMPORTANT! 


STAY UP-TO-DATE ON NEW PRODUCTS 
GET A FREE SUBSCRIPTION TO ELECTRONIC PRODUCTS MAGAZINE... 


Every month over 92,000 buyers and speci- ucts — Round-ups on other product groups 
tiers like yourself receive ELECTRONIC — The popular and informative Forums — 
PRODUCTS MAGAZINE. They know they’ll The all-new “Test your IQ” series — Wall 
be getting the type of information they can charts on various types of products — Out- 
put to use immediately. look — And the newly expanded EP/IC 

ELECTRONIC PRODUCTS MAGAZINE’S Update monthly report, 
editorial is 100% product oriented. And it’s If you’re not getting ELECTRONIC PROD- 

a balanced editorial package. Every month UCTS MAGAZINE, write to the address 

hundreds of new products are featured. below for a qualification card. 

Plus — Special Reports on specific prod- 


Circulation Manager 
ELECTRONIC PRODUCTS 
MAGAZINE 
645 Stewart Avenue 
Garden City, N.Y. 11530 



United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 


National Semiconductor 


National’s Full Spectrum of Microprocessors 


National Semiconductor, offers the broadest line of microprocessors of any semiconductor manufacturer in the world. National has expanded its 
microprocessor base so any microprocessor application can be designed and produced using its products. From the simplest electronic toy or 
control mechanism to large control arrays, point-of-sale systems, and large data-processing systems, National can supply your needs. Some of the 
features and benefits of dealing with National follow. 

• Cost effectiveness - because of our variety, our microprocessors afford designs that can be tailored to a multitude of applications 

• Broad product family of microprocessors and peripherals: 

• 16-Bit COMPUTATION microprocessors for precision control functions 

• 8-Bit BYTE HANDLING microprocessors for terminals 

• 4/8-Bit LOW-COST CONTROL microprocessors for industrial controllers 

• Second sourced families 

• Ready availability - off-the-shelf shopping 

• Micro-Plus - special reliability and quality program 

• Full development system support - all the way from the high-powered PACE development system (with numerous software packages and a 
DOS) to low-cost development systems (for PACE and SC/MP) to do-it-yourself PACE and SC/MP kits 

National Semiconductor also offers the most extensive line of CPU-to-peripheral support products - for digital input/output, communications, 
peripheral control, and memory. And National Semiconductor is expanding the support lines, so you can expect to see even more! 

Microprocessors and Peripherals from National — Compatibility Plus 


LOW END MID RANGE HIGH END 
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For a Full Spectrum of Applications 


National’s INS2650 Family 

The 2650 Family consists of a series of memory and peripheral 
components built around the 2650A 8-bit microprocessor. This 
second-sourced processor family offers excellent byte and bit 
manipulation for a variety of applications. 

Seventy-five variable-length instructions - one, two, and three 
bytes - comprise the instruction set, thus minimizing memory 
requirements. Some of National’s INS2650 family features: 

• Single-phase clock, using only one interface pin and 
requiring only a normal TTL voltage swing, no special clock 
driver is required 

• Single 5-volt power supply 

• TRI-STATE data and address signals, simplifying system 
design and allowing asynchronous memory and I/O interface 
signals - means DMA is easy to implement 

• Single-level, address-vectoring interrupt mechanism - 
means that the interrupting device can force execution of 
code at a device-determined memory location 

i— National’s INS8080A Family 

Positioned between the cost-effective SC/MP and the highly 
versatile PACE, National’s INS8080A can be used in systems 
which range from a few family components to designs which 
utilize its full capabilities. National offers the broadest line of 
peripheral circuits and memories to complement the basic 
8080A CPU, with most parts available now. National’s 8080A 
features and benefits: 

• Family approach to system design 

• Complete CPU group 

• Programmable input/output concepts 

• Multiple source availability 

• Complete line of support components 
^ Total product support 

National’s N8080 family is supported by industry-standard 
design kits, easy-to-use development systems, and a full 
complement of cross and resident assemblers. Various 
components and software also are available to support the 
N8080 family from experimentation to final production. 


— National’s COPS Family 

Calculator Oriented Processor Systems (COPS) provide a 
low-cost solution to low-end computing and control problems. 
Manufactured by National’s volume-proven P-channel MOS/LSI 
calculator process, COPS offers an attractive, low-risk 
alternative to custom LSI. 

The COPS Family includes three different CPU/memory 
controller chips, as well as a variety of special-purpose drivers 
and interfaces to handle displays, keyboards, printers, and 
other peripherals. 

— National’s IDM 2900 Family 

The IDM 2900 Bipolar Slice Family from National consists of a 
series of devices using low-power Schottky TTL technology. 
The heart of the IDM 2900 family is the IDM 2901 A 4-Bit Slice 
CPU, which has become the industry standard in slice 
architecture. An outstanding feature of the IDM 2900 family is 
that they may be used in sundry combinations to emulate a 
multitude of CPU architectures - in contrast to 
fixed-instruction microprocessors, which can execute only one 
set of instructions. Also, the word length of an IDM 2900-based 
microprocessor may be any multiple of 4 bits. Each IDM 2900 
device performs a basic function, which is controlled by an 
appropriate microinstruction of a microprogrammed system. 

The fast bipolar speed, the design flexibility, and the 4-bit-slice 
feature of the IDM 2900 Family add to the already broad base 
of microprocessors and support devices available from National 
Semiconductor. 


— National’s SC/MP Family 

SC/MP is National’s simplest true microprocessor. It is the 
lowest-cost replacement for electrical, mechanical and 
hydraulic control systems. Typical applications include business 
machines, scales, cash registers and other human-interface 
devices. 

The growing family of SC/MP devices presently includes 
PMOS and a new, double-speed NMOS CPU (SC/MP-II), a 
RAM-I/O chip with 16 I/O lines, and a variety of bus-oriented 
interface and memory devices. The SC/MP CPU itself 
incorporates unique multiprocessor control logic to facilitate 
distributed processing systems with the lowest number of 
components. SC/MP also has a built-in Clock, Parallel and 
Serial I/O; it uses low power; and it can interface to standard 
memory and peripheral products. Also available is a BASIC L 
high-level language called NIBL, which can be obtained in 
ROM form for fast software development. 

SC/MP CPU, RAM, and ROM/PROM application cards are also 
available to help speed prototyping and production for users 
who need these functions ready-made. To develop programs, 
use the SC/MP Low Cost Development System - or the PACE 
Development System, which has a full complement of support 
software for preparing SC/MP programs. 

— National’s FIPS Family 

FIPS (INS4004) is National’s second source to the MCS-4* 
family. This was the first production microprocessor system, 
and it is still a popular 4-bit microprocessor because of its 
simplicity and low cost. The INS4004 is fabricated using 
P-channel silicon gate MOS technology. 

Some of National’s INS4004 features: 

• Four-bit parallel CPU 

• Applicable for use in test systems, terminals, billing 
machines, process control, and random logic replacement 

• Readily interfaces with keyboards, switches, displays, A/D 
converters, and various peripheral equipment 

• Ability of CPU to address 4K 8-bit instruction words, 5120 
bits of RAM, up to 16 4-bit input ports, and 16 4-bit output 
ports 

• In volume production 

*A registered trademark of Intel Corporation 


— National’s PACE Family 

PACE is a complete, 16-bit “minicomputer on a chip.” Its wide 
word length, hardware-vectored interrupt structure, and 
sophisticated addressing modes make it ideal for laboratory 
instrumentation, data acquisition and process control 
applications, where number handling and fast response are 
most important. 

Among the outstanding features of PACE are its 8-bit or 16-bit 
data handling, exceptional data-processing throughput, 
compatibility with National’s IMP-16 microprocessors, large 
variety of support chips, CPU and memory application cards for 
prototyping and production runs, a low-cost development 
system, and a sophisticated and more-powerful development 
system (which includes a full complement of software). Best of 
all PACE, family components are in volume production NOW. 

— National’s IMP-16 Family 

IMP-16, brother to PACE, is the most versatile of the 16-bit 
processors. Offering the user an expandable, bit-slice 
architecture and a variety of instruction sets, IMP-16 is 
uniquely suited to complex control, analysis, and data-reduction 
tasks. 

Included in the IMP-16 family is the IMP-1 6P development 
system, which is supported by a full complement of software. 
Additionally available are CPU, memory, arithmetic, and 
input/output application cards. 

National’s IMP-16 microprocessors have been the forerunners 
of the industry and have proven their usefulness and 
applicability, in National’s own DATACHECKER point-of-sale 
system, for example. 
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National Semicondu 


SC/MP 8-1 



NEW ■ 

PART NUMBER 


<0 

a 

m 

m 

ISP-8A/500D 

ISP-8A/600D/N 

DP8304D 




ISP-8A/650D/N 


a 

m 

m 

INS2656 

MM5235 




ISP-8C/100 



m 

ISP-8C/100N 

ISP-8C/002N 


w 

■a 


ISP-8C/004B 


(0 

O 


ISP-8C/004P 




IPC-8C/801 



m 

ISP-8P/802 



m 

ISP-8P/301K 

ISP-8P/301 


(0 

E 

m 

ISP-8P/301N 


0) 




w 

> 


ISP-8K/200 


w 

m 

ISP-8K/205 

ISP-8K/220 

ISP-8K/400 




ISP-8S/100C 

ISP-8S/101C 




ISP-8S/1 03C 


o 


ISP-8S/102P 


(5 




1 


ISP-8F/1 1 1 


& 

8 

ISP-8F/351 



H 

ISP-8F/352 


lit Microprocessor Family 

DESCRIPTION 


SC/MP CPU Chip 
SC/MP-II CPU Chip 
Bus Transceiver 

128 x 8 RAM with 16 Prog. I/O Ports 

ROM/RAM/I/O 

8K x 8 ROM 


SC/MP CPU Card with 256 x 8 RAM, 51 2 x 8 ROM/PROM Socket 
SC/MP-II CPU Card with 256 x 8 ROM/PROM Socket 
RAM Card (2K x 8 Static Memory RAM, 512 x 8) 

PROM/ROM Socket Card - 4K x 8 
(accepts 8 MM5204Q/MM5214) 

PROM/ROM Memory Card - 4K x 8 
(with 8 blank MM5204Q) 

Wire Wrap Prototyping Card 
Common Bus Cable Card ASM 


SC/MP-II LCDS Retrofit Kit 

SC/MP Low-Cost Development System (includes CPU 
Application Card) 

SC-MP-II Low-Cost Development System 
(includes CPU Application Card) 

SC/MP Kit - An Introductory Package for New Users 

SC/MP-II Retrofit Kit 

SC/MP Kit Fully Assembled and Tested 

SC/MP Keyboard Kit - Hex Keyboard/Display 


IMP-16 Based Cross Assembler - 4K (paper tape) 

IMP-16 Based Macro Cross Assembler - 8K (paper tape) 

PACE-P Based Macro Cross Assembler - 8K (paper tape) 

Fortran IV Cross Assembler for 1 6-Bil 

Word or Larger Computers 

SC/MP-II LCDS Firmware Assembler Package 

(SUPAK): Line Assembler, Source Editor, 

P/N Tape Generator (in 8 MM5214 ROMs) 

SC/MP-II National Industrial Basic Lang. 

(NIBL) Firmware (in 8 MM5214 ROMs) 

SC/MP-II NIBL Firmware (in 2 MM2316A ROMs) 
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■ 

ISP-8S/994Y 

SC/MP Assembly Language Programming Manual 

SC/MP-II Brochure 

^/IMi 


3 

(0 


4200079A 
420305239-001 A 

SC/MP - Technical Description 

SC/MP Applications Handbook 

SC/MP-II Data Sheet (\SP-8N600) 

SC/MP Data Sheet (ISP-&A/500) 



0 > 

□ 

■ 
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2650 8-Bit Microprocessor Family 



NEW 

PART NUMBER DESCRIPTION 



Chips 

■ 

■ 

■ 

■ 

INS2650A Single 5V, 8-Bit CPU 

INS2651 USART/Baud Rate Gen i 

INS2652 Multi Protocol Comm. (SbLC) 

INS2655 Programmable I/O Parallel, Serial, Timer 

INS2656 RAM, ROM, I/O 1 

• f 

f 

• i ■ 

, - - i • 

. | 


Literature 


2650 Series Data Sheets 

\ 

l 

i 
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National Semiconductor 
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National Semiconductor 


8080A 8-Bit Microprocessor Family 



PART NUMBER 

DESCRIPTION 

INS8080AD/— 1/— 2 

8-Bit CPU, 2/xsec/1 .3/xsec/l .5/xsec Cycle 

DP8224D/N 

Clock Generator 

DP8228D/N 

System Controller 

DP8238D/N 

System Controller 

DP8212N/J 

8-Bit I/O Port 

INS8255D 

Programmable Peripheral Interface 

INS8251 D 

Programmable Communications Interface 

DP8216/26N/J 

4-Bit Bi-Directional Bus Driver 

INS8253 

Programmable Timer 

INS8257 

Programmable DMA Controller 

INS8259 

Programmable Interrupt Controller 

INS1671 

ASTRO Communications Interface 

INS1 771-1 

Floppy Disc Controller 

INS2651 

USART/Baud Rate Gen. 

INS2652 

Multi Protocol Comm. (SDLC) 

BP8350 

Programmable CRT Controller 

INS2656 

ROM/RAM/I/O 

ISP-8A/650D/N 

128 x 8 RAM with 16 Prog. I/O Ports 

MM2708Q 

IK x 8 Erasable PROM 

MM2316A 

2K x 8 ROM 

MM5235 

8K x 8 ROM 



INS8080A Data Sheet 
INS8080A-1/— 2 Data Sheet 
DP8212 Data Sheet 
DP8224 Data Sheet 
DP8228/38 Data Sheet 
INS8255 Data Sheet 
System Design Manual 









NEW 


Series/80 Microcomputer Family 


PART NUMBER DESCRIPTION 


BLC 80/10 
BLC 016 
BLC 406 
BLC 905 
BLC 104 
BLC 508 
BLC 416 


Board Level Computer 
1 6K RAM Memory Board 
6K ROM/PROM Expansion Board 
Universal Prototyping Board 
Memory I/O Expansion Board 
I/O Expansion Board 
16K ROM/PROM Expansion Board 


BLC 80P 
BLC 604 
BLC 614 


Prototyping Package 
Card Cage with Backplane 
Expansion Card Cage with Backplane 






4 ) 

L. 

(0 


(O 


BLC 910 


BLC 901 
BLC 902 


Prototyping System Monitor 


220ft/330n Terminator 
Ikft Terminator 


BLC 80P 
BLC 80/10 
BLC 016 
BLC 406 
BLC 104 
BLC 508 
BLC 416 


Prototyping Package Users Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
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PACE 16-Bit Microprocessor Family 


PART NUMBER DESCRIPTION 


IPC-16A/520D PACE CPU Chip (750ns) 

DP8300N Monolithic Bus Transceiver (BT[E) 

DP8301 D Monolithic 8-Bit I/O Port (MILE) 

DP8302J Monolithic System Timing Element (STE) 



363 


IPC-16C/100 PACE CPU Card 

IMP-1 6C/001B ROM/PROM Socket Card - IK x 16 Capacity 

(MM5203Q) 

IPC-1 6C/001 P ROM/PROM Card with 1 K x 1 6 (eight) 

MM5203Q’s Inserted 

IPC-1 6C/002B ROM/PROM Socket Card - 2K x 16 Capacity 

(MM5204Q) 

IPC-1 6C/002P ROM/PROM Card with 2K x 16 (eight) 

MM5204Q’s Inserted 

IPC-1 6C/001 RAM Card with 1 K x 1 6 (MM21 02) Memory 

IPC-1 6C/0 11 LCDS Common Bus RAM Card IK x 16 

(MM2102) Memory 

IPC-1 6C/012B LCDS Common Bus ROM/PRGM Socket Card with 

2K x 16 Capacity (MM5204Q) 

IPC-1 6C/012P LCDS Common Bus ROM/PRGM Card with 2K x 16 (eight) 

MM5204Q’s Inserted 

IPC-1 6C/801 Wire Wrap Prototyping Card 

IPC-1 6P/802 Common Bus Cable Card ASM 



IPC-1 6P/1 08 PACE 8K Development Systemt 

IPC-1 6P/108H PACE 8K Development System and Heavy Dutyt 

Supply 

(All Above Include Complete Resident System Software - IPC-1 6S/901C) 

IPC-1 6P/004A PACE Development System Static RAM Card (4K x 16) 

IPC-1 6P/008B PACE Development System ROM/PROM Socket Card 

(8K x 16) 

IPC-1 6P/008P PACE Development ROM/PRGM Card (8K x 16) 

IPC-1 6P/301 PACE Low Cost Development System (LCDS) 



NEW 


Series/80 Microcomputer Family 


PART NUMBER DESCRIPTION 



BLC 80/10 
BLC 016 
BLC 406 
BLC 905 
BLC 104 
BLC 508 
BLC 416 


Board Level Computer 

16K RAM Memory Board 

6K ROM/PROM Expansion Board 

Universal Prototyping Board 

Memory I/O Expansion Board 

I/O Expansion Board 

16K ROM/PROM Expansion Board 



^ 5 ^ 





BLC 80P 
BLC 604 
BLC 614 


BLC 910 


BLC 901 
BLC 902 


Prototyping Package 
Card Cage with Backplane 
Expansion Card Cage with Backplane 


Prototyping System Monitor 


220(1/330(1 Terminator 
1k(l Terminator 


MICROPROCESSOR 


BLC 80P 
BLC 80/10 
BLC 016 
BLC 406 
BLC 104 
BLC 508 
BLC 416 


National Semiconductor 


Prototyping Package Users Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
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PACE 16 -Bit Microprocessor Family 


o> 

o 



NEW ■ 

PART NUMBER DESCRIPTION 


Chips 


IPC-16A/520D PACE CPU Chip (750ns) 

DP8300N Monolithic Bus Transceiver (BTE) 

DP8301 D Monolithic 8-Bit I/O Port (MILE) 

DP8302J Monolithic System Timing Element (STE) 


Cards 

■ 

■ 

■ 

■ 

IPC-16C/100 PACE CPU Card 

IMP-1 6C/001B ROM/PROM Socket Card - IK x 16 Capacity 

(MM5203Q) 

IPC-1 6C/001 P ROM/PROM Card with 1 K x 1 6 (eight) 

MM5203Q’s Inserted 

IPC-1 6C/002B ROM/PROM Socket Card - 2K x 16 Capacity 

(MM5204Q) 

IPC-1 6C/002P ROM/PROM Card with 2K x 1 6 (eight) 

MM5204Q’s Inserted 

IPC-1 6C/001 RAM Card with IK x 16 (MM2102) Memory 

IPC-1 6C/011 LCDS Common Bus RAM Card IK x 16 

(MM2102) Memory 

IPC-1 6C/01 2B LCDS Common Bus ROM/PROM Socket Card with 

2K x 16 Capacity (MM5204Q) 

IPC-1 6C/012P LCDS Common Bus ROM/PROM Card with 2K x 16 (eight) 

MM5204Q’s Inserted 

IPC-1 6C/801 Wire Wrap Prototyping Card 

IPC-1 6P/802 Common Bus Cable Card ASM 

Efl 

Systems 


IPC-1 6P/1 08 PACE 8K Development Systemt 

IPC-1 6P/108H PACE 8K Development System and Heavy Dutyt 

Supply 

(All Above Include Complete Resident System Software - IPC-1 6S/901C) 

IPC-1 6P/004A PACE Development System Static RAM Card (4K x 16) 

IPC-1 6P/008B PACE Development System ROM/PROM Socket Card 

(8K x 16) 

IPC-1 6P/008P PACE Development ROM/PROM Card (8K x 16) 

IPC-1 6P/301 PACE Low Cost Development System (LCDS) 
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Systems 


IPC-16P/100 IMP1 6/PACE System Conversion Kit (CPU Card, PACE 

Software and Development System Firmware) 

IPC-16P/805 PROM Programmer for Development System 

IPC-16P/812 Centronics Printer 

IPC-16P/840 Floppy Disc Operating System: Dual Floppy 

Disc Drive; Interface Card; ROM Resident Firmware 

Card; Software on Diskette (requires 12K Memory) 

IPC-16P/852 Paper Tape Reader (Plessey 1000 cps) 


Software 

■ 

IPC-16S/101C IMP-16 Based Cross Assembler - 8K Memory 

Required (paper tape) 

IPS-16S/102P Fortran IV Cross Assembler for 16-Bit 

or Larger Word Computers (Cards) 

IPC-16S/201C Basic Interpreter - 8K Memory 

Required (paper tape) 

IPC-1 6S/901C Resident System Software Package: Source Editor; 

4K, 8K and Conversational Assemblers, Absolute 

and General Loaders; Hardware Diagnostics; plus DEBUG 

and Utility Software (paper tape) 

IMP/16 PACE Translator and PACE Cross 

Assembler Available Through Timeshare Utility 

Companies < 

IPC-16S/902M Floppy Disc Operating System Software 

Package on Diskette (copies) 

<1 


Literature 

■ 

■ 

■ 

■ 

■ 

■ 

IPC-16A/927 Logic Designer’s Guide 

IPC-16A/928 System Design Manual 

IPC-16S/969Y Assembly Language Programming Manual 

IPC-16P/840Y PACE DOS Users Manqal 

IPC-1 6S/201 Y PACE Basic Users Manual 

IPC-16P/301 Y PACE LCDS Users Manual 

IPC-1 6P/108Y PACE Development System Users Manual 

IPC-1 6A/520 Data Sheet 

DP8300N Data Sheet 

DP8302J Data Sheet 
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IMP-16 16-Bit Microprocessor Family 



NEW ■ 

PART NUMBER DESCRIPTION 


Chips 

* 

IMP-00A/520N/D Register, Arithmetic and Logic Unit (RALU) 

IMP-1 6A/521N/D Control Read Only Memory (CROM) 

IMP-1 6A/522N/D CROM - Extended 16-Bit, 17 Instruction Set 

IMP-1 6A/523D CROM - With POWR I/O Instruction Set 

IMP-16A/524D CROM - With Extended Arithmetic Instruction Set 

IMP-1 6A/500N/D Chip Set (4-520 RALUs & 1-521 CROM) 

IMP-1 6A/502N/D Chip Set (4-520 RALUs & 1-521 CROM & 1-522 CROM) 

♦ 

Cards 

■ 

■ 

■ 

■ 

IMP-16C/200A 16-Bit Microprocessor System on 8 V 2 ” x 11” PCB 

IMP-1 6C/300 IMP-1 6C/200A + IMP-1 6A/522N 

IMP-1 6C/400 16rBit Microprocessor IK RAM, IK ROM 

IMP-1 6C/500 IMP-1 6C/400 + IMP-1 6A/522N 

IMP-1 6P/004A 4K x 16 Static RAM Card 

IMP-1 6P/008B/P 8 K x 16 PROM/ROM Card 

IMP-1 6L/300 16-Bit Microprocessor, with Extended Instruction Set 

IMP-1 6L/004 4K x 16 Dynamic RAM Card, with DMA Port 

IMP-1 6L/006B/P 2K x 16 Static RAM and 4K x 16 ROM/PROM 


Systems 


IMP-1 6P/208 Development System, 8 K x 16 RAMt 

IMP-1 6P/308 IMP-1 6P/208 + IMP-16A/522N CROMIt 

IMP-1 6P/208H Development System, 8 K x 16 RAM, and Heavy Duty 

Power Supplyt 

IMP-1 6P/308H Development System, 8 K x 16 RAM, IMP-1 6A/522N, and 

Heavy Duty Power Supplyt 

IMP-1 6P/805 PROM Programmer 

IMP-16P/812 Centronics Printer 

IMP-00/852 Paper Tape Reader (Plessey 1000 cps) 

IMP-1 6P/840 Dual-Drive Floppy Disk Subsystem (Shugart) 

IMP-1 6L/308 Development System, 8 K x 16 RAMt 

IMP-1 6L/805 PROM Programmer 

IMP-16L/812 Centronics Printer 
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IMP-1 6S/900 



IMP-1 6S/901C 


IMP-1 6S/902M 




IMP-1 6C/921 
IMP-1 6L/928 
IMP-1 6P/937 
IMP-1 6S/102Y 


FORTRAN IV Cross Assembler for 16-Bit Word 
or Larger Computers 

Resident System Software Package Including 
4K, 8K and Conversational Assemblers; Absolute 
and General Loaders; Hardware Diagnostics; plus Debug 
and Utility Software (paper tape) 

Complete Resident System Software Package 
on Diskette (2 copies) with Listings 
IMP Cross-Assembler Version Also Available Through 
Timeshare Utility Companies. 


IMP-1 6C Application Manual 

IMP-1 6L Users Manual 

IMP-1 6P Users Manual 

IMP-16 Programming and Assembler Manual 

RALU Data Sheet - IMP-00A/520 

CROM Data Sheet - IMP-1 6A/521 

POWR I/O Tech. Description - IMP-16A/984 

Arithmetic CROM Tech. Description - IMP-1 6A/993 



666 



2900 Bit-Slice Microprocessor Family 



NEW ■ 

PART NUMBER DESCRIPTION 


Chips 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

IDM2901A 4-Bit Slice Microprocessor 

IDM2902 Carry Look-Ahead Generator 

IDM2909 Microsequencer 

IDM2911 Microsequencer 

IDM29702 16 x 4 Bit RAM (Open Collector) 

1 DM29703 16x4 Bit RAM (Tri-State) 

IDM29750 32 x 8 PROM (Open Collector) 

IDM29751 32 x 8 Bit PROM (Tri-State) 

IDM29760 256 x 4 Bit PROM (Tri-State) 

IDM29760 256 x 4 Bit PROM (Open Collector) 

IDM29761 256 x 4 Bit PROM (Tri-State) 

IDM29803 1 6-Way Branch Controller 

IDM2981 1 Next Address Controller 

DM74LS374 Octal Tri-State Register 

DM741 48J/N Priority Encoder 

DM85S68D/N 16 x 4 Bit Clocked RAM 

DM87S202 256 x 8 ROM with Output Latches 

DM87S222 256 x 8 PROM with Output Latches 



Literature 


2900-Bit Slice System Manual and Data Sheets 


4004 4-Bit Microprocessor Family (FIPS) 



NEW ■ 

PART NUMBER 

DESCRIPTION 

■i^fl 

Chips 

1 

INS4001 XXX/N/D 
INS4002-1N/D 
INS4002-2N/D 
INS4003N/D 

INS4004D 

INS4008N/D 

INS4009N/D 

INS4201 N/J 
INS4702AD/AQ 

ROM 

RAM (SRC 0, 1) 

RAM (SRC 3, 4) 

Shift Register 

CPU 

Address Latch 

Multiplexer 

Clock 

Reprogrammable PROM 
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Support Devices and Literature 



NEW ■ 

PART NUMBER 

DESCRIPTION 

Universal 



DP8212N/J 

8-Bit I/O Port 

Interface 



INS8255D 

Programmable Parallel Interface 




81LS95/98 

Tri-State" Octal Buffers 




DM8542N 

Quad I/O Register 




MM74C173/174N 

4-Bit CMOS Latches 




DM741 73/1 74N 

4-Bit Tri-State®' Latches 




DM74LS173/174N 

4-Bit Low Power Schottky Latches 




DM8546N 

Tri-State® 8-Bit Universal I/O Shift Reg. 




LM555CN/556CN 

Interval Timer 




DM741 47N/748N 

Priority Encoder (Interrupt/DMA Control) 




DS8833N 

Tri-State® Quad Bus XCVR 




DS8835N 

Bi-Directional Bus Driver Inv. 




DM74LS138N 

1 -of-8 Binary Decoder (replaces Intel 8205) 




DP8301D 

Monolithic 8-Bit I/O Port 



■ 

DP8304 

Octal Bus Driver 



■ 

INS8253 

Programmable Timer 



■ 

INS8257 

Programmable DMA Controller 



■ 

INS8259 

Programmable Interrupt Controller 



■ 

BP8350 

Programmable CRT Controller 

Human 



MM74C922/3 

16 & 20-Key Keyboard Encoders 

Interface 



MM5740AAX/N 

90-Key Keyboard Encoder 




DM8544N 

Tri-State® Quad Switch Debouncer 




DS8859, 69N 

Hex Latch/Led Driver 




CD4511CN 

7-Segment Latch Decoder Driver 




DS8692, 3, 4 

Seiko Printer Interface Set 




DM8678XXX/N/J 

CRT Character Generator 

Instrument & 



DM8334N 

8-Bit Bit-Addressable Latch 

Machine 



ADC0800PCN 

8-Bit A-to-D Converter 

Interface 



ADC1210, 11 

CMOS A-to-D Converter (12/10 Bit) 




D AC 1200, 02CN 

12-Bit D-to-A Converter (Binary/BCD) 




CD4051CN 

8-Ch. Analog Mux/Demux 




DAC1201, 03CN 

10-Bit D-to-A Converter 

Memory with 


■ 

INS2656 

ROM/RAM/I/O 

Input/Output 



ISP-8A/650D/N 

128 x 8 RAM with 16 Prog I/O Port 

RAMs 



MM2114 

1 k x 4 Static RAM 




MM5257 

4k x 1 Static RAM 




MM2102/2N 

1 k x 1 Static RAM 




MM5269N 

256 x 4 Static RAM with Latched Inputs 




MM5270, 80 D 

4k x 1 Dynamic RAMs 




MM74C920D 

Ik x 1 CMOS Static RAM 




MM2111-2N 

256 x 4 Static RAM, Common I/O 




MM2 102 AN-4 

1 k x 1 Static RAM, 450ns 
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ROMs 

1 

i 

MM5214N 

MM5242N 

MM2316A 

DM85S28XXX/J/N 

MM5235 

512 x ROM 

Ik x 8 NMOS ROM 

2k x 8 ROM 

1 k x 8 ROM (Pinout Similar to MM2708) 

8K x 8 ROM 

PROMs 

■ 

■ 

DM2704N 

512 x 8 PROM with 2708 Pinouts 



■ 

MM5204Q 

512x8 Erasable PROM 


l ^ 


MM1702AQ 

256 x 8 Erasable PROM 



..-m 

MM2708Q 

Ik x 8 Erasable PROM 



■ 

DM87S222N 

256 x 8 PROM with Latched Inputs 





(20 pin DIP) 




DM74S472N 

512 x 8 PROM (20 pin DIP) 


■ 


DM87S296N 

512x8 PROM 

Communications 

■ 

■ 

MM5307AA/N 

Baud Rate Gen./Prog. Real Time Clock 



■ 

MMS303N 

UART 


pH 


INS57101 

Asynchronous Communication Element 


iisss 


INS8251 

Programmable Communications Interface 


H 

11 

INS1671 

Astro Communications Interface 


1 

D 

INS1771-1 

Floppy Disc Controller 



n 

INS2651 

USART/Baud Rate Gen. 


1 

D 

INS2652 

Multi Protocol Comm. (SDLC) 

Literature 

■ 



TTL Products Catalog 



mm 


Interface Products Catalog 





Special Function Products Catalog 


|flg 

.I 


Memory Products Catalog 





Microprocessor Full Spectrum Brochure 


■ 

D 


Microprocessor Cards & System Brochure 


1 

IJ 


Microprocessor Training Brochure 
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INS8080A 8-Bit N-Channel Microprocessor 

general description 

The INS8080A is an 8-bit microprocessor housed in a 
standard, 40-pin dual-in-line package. The chip, which is 
fabricated using N-channel silicon gate MOS technology, 
functions as the central processing unit (CPU) in 
National Semiconductor's N8080 microcomputer family. 

The INS8080A has a 16-bit address bus that is capable 
of addressing up to 65k bytes of memory and up to 256 
input and 256 output devices. Data is routed to and 
from the INS8080A on a separate bidirectional 8-bit 
bus. This data bus is also TRI-STATE®, making direct 
memory addressing (DMA) and multiprocessing applica- 
tions possible. The INS8080A directly provides signals 
to control the interface to memory and I/O ports. All 
buses, including control, are TTL compatible. 

An asynchronous interrupt capability is included in the 
INS8080A to allow external signals to change the 
instruction sequence. The interrupting device may vector 
the program to a particular service routine location (or 
some other direct function) by specifying an interrupt 
instruction to be executed. 


N8080A microcomputer family block diagram 



features 

• 2jus Instruction Cycle 

• Variable Length Instructions 

• General Purpose Registers — Six plus an Accumulator 

• Direct Addressing up to 65k Bytes 

• Variable Length Stack Accessed by 16-bit Stack 
Pointer 

• Addresses 256 Input and 256 Output Ports 

• Provisions for Vectored Interrupts 

• TRI-STATE® Bus for DMA and Multiprocessing 
Capability 

• TRI-STATE TTL Drive Capabilities for Address and 
Data Buses 

• Decimal Arithmetic Capability 

• Multiple Addressing Modes 

- Direct 

- Register 

- Register Indirect 

- Immediate 

• Direct Plug-in Replacement for Intel 8080A 
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absolute maximum ratings 


Temperature Under Bias 0°Cto+70 C 

Storage Temperature -65°C to +150°C 

All Input or Output Voltages 

with Respect to Vbb -0.3 V to +20 V 

Vcc, V DD and Vss with Respect to Vbb- - -0.3V to +20 V 
Power Dissipation 1.5W 


Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended 
and should be limited to those conditions specified under dc electrical characteristics. 


dc electrical characteristics 

T A = 0°C to +70°C, V D q = +12V ± 5%, Vcc = +5V ± 5%, Vbb = -5V ± 5%, Vss = 0V, unless otherwise noted. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Test Condition 

V ILC 

Clock Input Low Voltage 

Vss- 1 


Vss+0.8 

V 


V IHC 

Clock Input High Voltage 

9.0 


Vqd + 1 

V 

V|L 

Input Low Voltage 

Vss- 1 


Vss+0.8 

V 

V, H 

Input High Voltage 

3.3 


V C c +1 

V 

V OL 

Output Low Voltage 



0.45 

V 


Iql = 1.9mA on all outputs, 
•oh = 150^A. 

* Operation 
tr-v = 0.48us 

V OH 

Output High Voltage 

3.7 



V 

'dd(av) 

Avg. Power Supply Current (V DD ) 

. . .. 

40 

70 

mA 

•CC (AV) 

Avg. Power Supply Current (Vcc) 


60 

80 

mA 

•bB (AV) 

Avg. Power Supply Current (Vbb) 


0.01 

1 

mA 

V ss <V| N <VcC 

Vss ^ VcLOCK ^ V dd 

Vss ^ V iisj ^ Vss + 0.8 V 
v ss + 0.8 V <V IN < Vcc 

Vaddr/data = v cc 
VaDDR/DATA = V SS + 0-45V 

Hi 

Input Leakage 



±10 

juA 

*CL 

Clock Leakage 



±10 

ma 

■dl 2 

Data Bus Leakage in Input Mode 



-100 

-2.0 

3 ^ 
> > 

■ 

Address and Data Bus Leakage 
During HOLD 



+ 10 

-100 

A A 

MA 


capacitance 

T a = 25°C, V CC = V DD = V SS = 0V, V BB = -5V 


TYPICAL SUPPLY CURRENT VS. 
TEMPERATURE. NORMALIZED^) 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

Test Condition 


Clock Capacitance 

1 17 

25 

pF 

f c = 1 MHz 

C IN 

Input Capacitance 

1 

6 

10 

pF 

, Unmeasured Pins 

C OUT 

Output Capacitance 

10 

20 

pF 

Returned to Vss 



Notes: 

1. The RESET signal must be active for a minimum of 3 clock 
cycles. 

2. When DBIN is high and V|pg > V||-| an internal active pullup will 
be switched onto the Data Bus. 

3. A I supply / AT A = -0.45%/° C. 


AMBIENT TEMPERATURE (°C) 


DATA BUS CHARACTERISTIC DURING DBIN 
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ac electrical characteristics 


Parameter 


Clock Period 


Clock Rise and Fall Time 


01 Pulse Width 


02 Pulse Width 


Delay 0i to 02 


Delay 02 to 0i 


Delay 0i to 02 Leading Edges 


Address Output Delay from 0 2 


Data Output Delay from 0 2 


Signal Output Delay from 0i or 02 (SYNC, WR, 
WAIT, HLDA) 


DBIN Delay from 02 


Delay for Input Bus to Enter Input Mode 


Data Setup Time During 0i and DBIN 


Min. 

Max. 

Unit 

0.48 

2.0 

MS 

0 

50 

ns 

60 


ns 

220 


ns 

0 


ns 

70 


ns 

80 


ns 


200 

ns 


220 

ns 


120 

ns 

! 

25 

140 

ns 


*DF 

ns 

30 


ns 


Test Condition 



timing waveforms 


Note: Timing measurements are made at the following reference 
voltages: CLOCK 'V = 8.0V, '0' = 1.0V; INPUTS 'V = 3.3V, 
'0' = 0.8 V; OUTPUTS 'V = 2.0 V, '0' = 0.8 V. 



H tcy 

_t— m 

°i 






-J 

~"C 


— tDD-«H 

“i 




— 1 

. 

T— 






L_ 

} 

\ 

u 



j 

r 1 

5 


f 3 


1 



j tD2 

1— 



... 













■ - JL.|_ :l 

-►jiosil— 


























































ac electrical characteristics (cont'd.) 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Test Condition 

tDS2 

Data Setup Time to 02 During DBIN 

150 


ns 

C L = 50 pF 

*DH 1 

Data Hold Time from 02 During DBIN 

1 


ns 

t|E 2 

INTE Output Delay from 02 


200 

ns 

tRS 

READY Setup Time During 02 

120 


ns 

tHS 

HOLD Setup Time to 02 

140 


ns 

tis 

INT Setup Time During 02 (During 0i in Halt Mode) 

120 


ns 

tH 

Hold Time from 02 (READY, INT, HOLD) 

0 


ns 

^FD 

Delay to Float During Hold (Address and Data Bus) 


120 

ns 

tAW 2 

Address Stable Prior to WR 

s 


ns 


Cl = 100pF : Address, Data 
"C L = 50pF: WR, HLDA, DBIN 

tDW 2 

Output Data Stable Prior to WR 

6 


ns 

tWD 2 

Output Data Stable from WR 

7 


ns 

tWA 2 

Address Stable from WR 

7 


ns 

t H F 2 

HLDA to Float Delay 

8 


ns 

tWF 2 

WR to Float Delay 

9 


ns 

tAH 2 

Address Hold Time After DBIN During HLDA 

-20 


ns 


Notes: 


1. Data input should be enabled with DBIN status. No bus conflict 
can then occur and data hold time is assured, ton = 50ns ortQp, 
whichever is less. 

2. Typical load circuit: 


+5 V 



3. tQY = tQ3 + t r 02 + t02 + *D2 + *f02 + *r01 > 480ns. 


TYPICAL ^OUTPUT DISPLAY VS. A CAPACITANCE 



A CAPACITANCE IpF) 
ICACTUAL-CSPEC) 


4. The following are relevant when interfacing the INS8080A to 
devices having V|H = 3.3 V: 

a) Maximum output rise time from 0.8V to 3.3V = 100ns @ 
Cj_ = SPEC. 

b) Output Delay when measured to 3.0V = SPEC + 60ns @ 
C L = SPEC. 

c) If C|_ + SPEC, add 0.6ns/pF if C|_ > CgPEC' subtract 
0.3ns/pF (from modified delay) if C|_ < CspeC- 

5. tAW = 2t CY ~ tD3 " *r02 ~ 140ns. 

6. tQw = tQY _ *D3 ~ tr0 2 ~ 1 70ns. 

7. If not HLDA, tyjD ~ tWA = tQ3 + t r02 + 10ns. If HLDA, twD = 
tWA = ^WF- 

8- tHF = tD3 +t r02 ~ 50ns. 

9. tyvF = tD3 + tr(/)2 ~ 10ns - 

10. Data in must be stable for this period during DBIN T3. Both 
tDSI ar) d *DS2 must be satisfied. 

11. Ready signal must be stable for this period during T2 or Tyy. 
(Must be externally synchronized.) 

12. Hold signal must be stable for this period during T2 or Tyy when 
entering hold mode, and during T3, T4, T5, and Tyyn when in 
hold mode. (External synchronization is not required.) 

13. Interrupt signal must be stable during this period of the last 
clock cycle of any instruction in order to be recognized on the 
following instruction. (External synchronization is not required.) 

14. This timing diagram shows timing relationships only; it does not 
represent any specific machine cycle. 


AC 

o 

</> 
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( 40 - 29 . 27 - 25 . 1 ) 

NOTE’ Applicable pip number? are include*! 
within parentheses. 


INS8080A functional pin definition 

The following describes the function of all of the INS8080A 
input/output pins. Some of these descriptions reference 
internal timing periods. 

INPUT SIGNALS 

Ready: When high (logic 1), indicates that valid memory or 
input data are available to the CPU on the INS8080A data 
bus. The READY signal is used to synchronize the CPU 
with slower memory or input/output devices. If the 
INS8080A does not receive a high READY input after 
sending out an address to memory or an input/output 
device, the INS8080A enters a WAIT mode for as long as 
the READY input remains low (logic 0). The CPU may also 
be single stepped by the use of the READY signal. 

Hold: When high, requests that the CPU enter the HOLD 
mode. When the CPU is in the HOLD mode, the CPU 
address and data buses both will be in the high-impedance 
state. The HOLD mode allows an external device to gain 
control of the INS8080A address and data buses immed- 
iately following the completion of the current machine 
cycle by the CPU. The CPU acknowledges the HOLD mode 
via the HOLD ACKNOWLEDGE (HLDA) output line. The 
HOLD request is recognized under the following condi- 
tions: 

• The CPU is in the HALT mode. 

• The READY signal is active and the CPU is in the t 2 or 
tyv microcycle. 

Interrupt (INT) Request: When high, the CPU recognizes an 
interrupt request on this line after completing the current 
instruction or while in the HALT mode. An interrupt 
request is not honored if the CPU is in the HOLD mode 
(HLDA = logic 1) or the Interrupt Enable Flip-flop is 
reset (INTE = logic 0). 

Reset: When activated (high) for a minimum of three clock 
periods, the content of the Program Counter is cleared and 
the Interrupt Enable and Hold Acknowledge Flip-flops are 
reset. Following a RESET, program execution starts at 


memory location 0. It should be noted that the status flags, 
accumulator, stack pointer, and registers are not cleared 
during the RESET sequence. 

01 and 02 Clocks: Two non-TTL compatible clock phases 
which provide nonoverlapping timing references for internal 
storage elements and logic circuits of the CPU. 

+12 Volts: V qd Supply. 

+5 Volts: Vqc Supply. 

-5 Volts: Vbb Supply. 

Ground: V$s (0 volt) reference. 

OUTPUT SIGNALS 

Synchronizing (SYNC) Signal: When activated (high), the 
beginning of a new machine cycle is indicated and the 
status word is outputted on the Data Bus. 

Address (A 15 - Aq) Bus: This bus comprises sixteen 
TRI-STATE output lines. The bus provides the address to 
memory (up to 65k bytes) or denotes the input/output 
device number for up to 256 input and 256 output peri- 
pherals. 

Wait: When high, acknowledges that the CPU is in the 
WAIT mode. 

Write (WR): When low, the data on the data bus are stable 
for WRITE memory or output operation. 

Hold Acknowledge (HLDA): Goes high in response to a 
logic 1 on the HOLD line and indicates that the data and 
address bus will go to the high-impedance state. The HLDA 
begins at one of the following times: 

• The t 3 microcycle of a READ memory input operation. 

• The clock period following the t 3 microcycle of a 
WRITE memory output operation. 

In both cases, the HLDA signal starts after the rising edge 
of the 0 i clock, and high impedance occurs after the rising 
edge of the 02 clock. 
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Interrupt Enable (INTE): Indicates the content of the 
internal Interrupt Enable Flip-flop. The Enable and Disable 
Interrupt (El and Dl) Instructions cause the Interrupt 
Enable Flip-flop to be set and reset, respectively. When the 
flip-flop is reset (INTE = logic 0), it inhibits interrupts 
from being accepted by the CPU. In addition, the Interrupt 
Enable Flip-flop is automatically reset (thereby disabling 
further interrupts) at the t-j microcycle of the instruction 
fetch cycle, when an interrupt is accepted; it is also reset by 
the RESET Signal. 

Data Bus In (DBIN): When high, indicates to external 
circuits that the data bus is in the input mode. The DBIN 
Signal should be used to gate data from memory or an I/O 
device onto the Data Bus. 

INPUT/OUTPUT SIGNALS 

Data {D7 - Dq) Bus: This bus comprises eight TRI-STATE 
input/output lines. The bus provides bidirectional com- 
munication between the CPU, memory, and input/output 
devices for instructions and data transfers. A status word 
(which describes the current machine cycle) is also output- 
ted on the data bus during the first microcycle of each 
machine cycle (SYNC = logic 1 ). 


pin configuration 


am 

GNO 

04 

05 
D6 

t>7 

03 

0 2 

Dl 

DO 

-SV 

RESET 

HOLD 

INT 

02 

INTE 

OBIN 

Wfi 

SYNC 

+5V 



8080A status 

Instructions for the 8080A require from one to five 
machine cycles for complete execution. The 8080A sends 
out 8 bits of status information on the data bus at the be- 
ginning of each machine cycle (during SYNC time). The 
following table defines the status information. 


Status Information Definition 


Symbols 

Data Bus 
Bit 

Definition 

OUT 

d 4 

Indicates that the address bus contains 
the address of an output device and 
the data bus will contain the output 
data when WR is active. 

M-| 

Db 

Provides a signal to indicate that the 
CPU is in the fetch cycle for the first 
byte of an instuction. 

INP* 

d 6 

Indicates that the address bus contains 
the address of an input device and the 
input data should be placed on the 
data bus when DBIN is active. 

MEMR* 

D 7 

Designates that the data bus will be 
used for memory read data. 


Symbols 

Data Bus 
Bit 

Definition 

INTA* 

Do 

Acknowledge signal for INTERRUPT 
request. Signal should be used to gate 
a restart instruction onto the data bus 
when DBIN is active. 

WO 

Di 

Indicates that the operation in the cur- 
rent machine cycle will be a WRITE 
memory or OUTPUT function (WO = 
0). Otherwise, a READ memory or 
INPUT operation will be executed. 

STACK 

d 2 

Indicates that the address bus holds 
the pushdown stack address from the 
Stack Pointer. 

HLTA 

d 3 

Acknowledge signal for HALT Instruc- 
tion. 


’These three status bits can be used to control the flow of data onto the I NS8080A data bus. 


Status Word Chart 


Machine Cycle 

Type 

Data Bus Bit 

d 7 

D 6 

D 5 

d 4 

D 3 

D 2 

MM 

Do 

Instruction Fetch 

1 

1 

0 

1 

0 

0 

0 

1 

0 

Memory Read 

2 

1 

0 

0 

0 

0 

0 

1 

0 

Memory Write 

3 

° i 

0 

. 1 

0 

0 

0 

0 

0 

0 

Stack Read 

4 

1 

0 

0 

0 

0 

1 

1 

0 

Stack Write 

5 

0 

0 

0 

0 

0 

1 

0 

0 

Input Read 

6 

0 

1 

0 

0 

0 

0 

1 

0 

Output Write 

7 

0 

0 

0 

1 

0 

0 

0 

0 

Interrupt Acknowledge 

8 


0 

1 

0 

0 

0 

1 

1 

Halt Acknowledge 

9 

1 

0 

0 

0 

1 

0 

1 

0 

Interrupt Acknowledge While Halt 

10 

0 

0 

1 

0 

1 

0 

1 

1 
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o 

O 

cc 

cl 

o 

cc 

0 

1 


instruction set 

Mnemonic 

Description 

Operation 

Op Code 

No. of 
Bytes 

No. of 
Machine 
(M) 
Cycles 

No. of 
pcycles 

(T) 

Condition Flags 

D? D 6 

°5 

D 4 

°3 

d 2 

Di 

D o 

B 

Bl 

m 

Bl 

CY ! 

DATA TRANSFER GROUP | 

LDA 


Load Accumulator Direct 

<A> — ((byte 3) (byte 2)1 

0 

0 

1 

1 

1 

0 

1 

0 

3 


13 






LDAX 

B 

Load Accumulator Indirect 

(A) -((B)) 

0 

0 

0 

0 

1 

0 

1 


1 

SB 

7 






LDAX 

D 

Load Accumulator Indirect 

(A) -((D)) 

0 

0 

0 

1 

1 

0 

1 

0 

1 

mm 

7 






LHLD 


Load H and L Direct 

(L) — ((byte 3) (byte 2)) 

0 

0 

1 

0 

1 

0 

1 

0 

3 

5 

16 









(H) - ((byte 3) (byte 2) + 1) 

















LXI 

B 

Load Immediate, Registers B and C 

(B) - (byte 3) 

0 

0 

0 

0 

0 

0 

0 

1 

3 

3 

10 









(C) - (byte 2) 

















LXI 

D 

Load Immediate, Registers D and E 

(D) — (byte 3) 

0 

0 

0 

1 

0 

0 

0 

1 

3 

3 

10 









(E) - (byte 2) 

















LXI 

H 

Load Immediate, Registers H and L 

(H) — (byte 3) 

0 

0 

1 

0 

0 

0 

0 

1 

3 

3 

10 









(L) — (byte 2) 

















LXI 

SP 

Load Immediate, Stack Pointer 

(SPH) - (byte 31 

0 

0 

1 

1 

0 

0 

0 

1 

3 

3 

10 









(SPL) - (byte 2) 













(Flags Not 


MOV 

M. r 

Move to Memory 

((HMD) — (r) 

0 

1 

1 

1 

0 

s 

s 

s 

1 

2 

7 


Affected) 


MOV 

r. M 

Move from Memory 

(r) - ((H) 

0 

1 

D 

D 

D 

1 

1 

0 

1 

2 

7 






MOV 

r 1 , r2 

Move Registers 

(H)-(r2) 

0 

1 

D 

D 

D 

s 

s 

s 

1 

1 

5 






MVI 

M 

Move to Memory Immediate 

«H)(L)) -(byte 2) 

0 

0 

1 

1 

0 

1 

1 

0 

2 

3 

10 






MVI 

r 

Move Immediate 

(r) - (byte 2) 

0 

0 

D 

D 

D 

1 

1 

0 

2 

2 







SHLD 


Store H and L Direct 

((byte 3) (byte 2)) — (L) 

0 

0 

1 

0 

0 

0 

1 

0 

3 

5 










((byte 3) (byte 2) + 1) - (H) 

















STA 


Store Accumulator Direct 

((byte 3) (byte 2)) - (A) 

0 

0 

1 

1 

0 

0 

1 

0 

3 

4 

H 






STAX 

B 

Store Accumulator Indirect 

((B)) -(A) 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 







STAX 

D 

Store Accumulator Indirect 

((D)) - (A) 

0 

0 

0 

1 

0 

0 

1 

0 

1 

2 







XCHG 


Exchange H and L with D and E 

(H) - (D) 

1 

1 

1 

0 

1 

0 

1 

1 

1 

1 










(L) -(E) 

















ARITHMETIC GROUP | 

ACI 


Add Immediate with Carry 

(A) - (A) + (byte 2) + (CY) 

1 

1 

0 

0 

1 

1 

1 

0 


2 

7 

't 

t 

X 

X 

X 

ADC 

M 

Add Memory with Carry 

(A) - (A) + ((HMD) + (CY) 

1 

0 

0 

0 

1 

1 

1 

0 

1 

2 

7 

x 

t 

X 

X 

X 

ADC 

r 

Add Register with Carry 

(A) - (A) + (r) + (CY) 

1 

0 

0 

0 

1 

s 

s 

s 

1 

1 

4 

t 

X 

X 

X 

X 

ADD 

M 

Add Memory 

(A) — (A) + ((HMD) 

1 

0 

0 

0 

0 

1 

1 

0 

1 

2 

7 

t 

X 

X 

X 

X 

ADD 

r 

Add Register 

(A) - (A) + (r) 

1 

0 

0 

0 

0 

s 

s 

s 

1 

1 

4 

t 

X 

X 

X 

X 

ADI 


Add Immediate 

(A) - (A) + (byte 2) 

1 

1 

0 

0 

0 

1 

1 

0 

1 

* 2 

7 

t 

X 

X 

X 

X 

DAA 


Decimal Adjust Accumulator 

8-bit number in Accumulator 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 

4 

t 

X 

X 

X 

X 




is converted to two 4-bit BCD 




















digits 

















DAD 

8 

Add B and C to H and L 

(HMD - (H)(L) + (BMC) 

0 

0 

0 

0 

1 

0 

0 

1 

1 

3 

10 


■ 



X 

DAD 

D 

Add D and E to H and L 

(HMD - (HMD + (D) (E) 

0 

0 

0 

1 

1 

0 

0 

1 

1 

3 

10 


fl 



X 

DAD 

H 

Add H and L to H and L 

(HMD- (HMD + (H)(L) 

0 

0 

1 

0 

1 

0 

0 

1 

1 

3 

10 


H 



X 

DAD 

SP 

Add Stack Pointer to H and L 

(H) (L) — (H) (L) + (SP) 

0 

0 

1 

1 

1 

0 

0 

1 

1 

3 

10 


H 



X 

OCR 

M 

Decrement Memory 

((HMD) - ((HMD) -1 

0 

0 

1 

1 

0 

1 

0 

1 

1 

3 

10 

t 

t 

X 

X 


DCR 

r 

Decrement Register 

(r)-(r) - 1 

0 

0 . 

D 

D 

D 

1 

0 

1 

1 

1 

5 

X 

X 

X 

X 


DCX 

B 

Decrement Registers B and C 

(BMC) - (BMC) - 1 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

5 


■ 




DCX 

D 

Decrement Registers D and E 

(DME) — (DME) - 1 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

5 

H 

fl 




DCX 

H 

Decrement Registers H and L 

(H)(L) -(H)(L) - 1 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

5 

D 

H 




DCX 

SP 

Decrement Stack Pointer 

(SP) - (SP) - 1 

0 

0 

1 

1 

1 

0 

1 

1 

1 

1 

5 

R 

H 




INR 

M 

Increment Memory 

((HMD) -((HMD) + 1 

0 

0 

1 

1 

0 

1 

0 

0 

1 

3 

10 

i 

X 

X 

X 


INR 

r 

Increment Register 

(r> — (r) + 1 

0 

0 

D 

D 

D 

1 

0 

0 

1 

1 

5 

t 

X 

X 

X 


INX 

B 

Increment Registers B and C 

(BMC) - (BMC) + 1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

5 






INX 

D 

Increment Registers D and E 

(DME) - (DME) + 1 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

5 






INX 

H 

Increment Registers H and L 

(H)(L)- (HMD + 1 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

5 






INX 

SP 

Increment Stack Pointer 

(SP) - (SP) + 1 

0 

0 

1 

1 

0 

0 

1 

1 

1 

1 

5 






SBB 

M 

Subtract Memory with Borrow 

(A) -(A)- ((HMD) -(CY) 

1 

0 

0 

1 

1 

1 

1 

0 

1 

■■ 

7 

X 

t 

I 

X 

X 

SBB 

r 

Subtract Register with Borrow 

(A) - (A) - (r) - (CY) 

1 

0 

0 

1 

1 

s 

s 

s 

1 


4 

X 

X 

} 

X 

X 

SBI 


Subtract Immediate with Borrow 

(A) - (A) - (byte 2) - (CY) 

1 

1 

0 

1 

1 

1 

1 

0 

2 


7 

X 

t 

X 

X 

X 

SUB 

M 

Subtract Memory 

(A) -(A) -((HMD) 

1 

0 

0 

1 

0 

1 

1 

0 

1 


7 

X 

t 

X 

X 

X 

SUB 

r 

Subtract Register 

(A) — (A) - (r) 

1 

0 

0 

1 

0 

s 

s 

s 

1 

■fl 

4 

X 

X 

X 

X 

X 

SUI 


Subtract Immediate 

(A) - (A) - (byte 2) 

1 

1 

0 

1 

0 

1 

1 

0 

2 

mm 

7 

$ 

X 

X 

X 

X 

| LOGICAL GROUP 







ANA 

M 

AND Memory 

(A) -(A) A ((HMD) 

1 

0 

1 

0 

0 

1 

1 

0 

1 

2 

7 

X 

X 

H 

t 

0 

ANA 

r 

AND Register 

(A) — (A) A (r) 

1 

0 

1 

0 

0 

S 

s 

s 

1 

1 

4 

t 

t 

R 

X 

0 

ANI 


AND Immediate 

(A) — (A) A (byte 2) 

1 

1 

1 

0 

0 

1 

1 

0 

2 

2 

7 

X 

X 

m 

t 

0 

CM A 


Complement Accumulator 

(A) - (A! 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

4 



fl 

m 


CMC 


Complement Carry 

(CY) - (CY) 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

4 



H 

fl 

X 

CMP 

M 

Compare Memory 

(A) — ((HMD) 

1 

0 

1 

1 

1 

1 

1 

0 

1 

2 

7 

X 

X 

X 

n 

X s 

CMP 

r 

Compare Register 

(A) — (r) 

1 

0 

1 

1 

1 

s 

s 

s 

1 

1 

4 

t 

r 

X 

R 

X 

CPI 


Compare Immediate 

(A) — (byte 2) 

1 

1 

1 

1 

1 

1 

1 

0 

2 

2 

7 

X 

t c 

X 

I 

X 

ORA 

M 

OR Memory 

(A) - (A) V ((H) (LI) 

1 

0 

1 

1 

0 

1 

1 

0 

1 

2 

7 

X 

X 

0 

X 

0 

ORA 

r 

OR Register 

(A) - (A) V (r) 

1 

0 

1 

1 

0 

S 

s 

s 

1 

1 

4 

X 

X 

0 

X 

0 

ORI 


OR Immediate 

(A) - (A) V (byte 2) 

1 

1 

1 

1 

0 

. 1 

1 

0 

2 

2 

7 

X 

X 

0 

X 

0 

RAL 


Rotate Left through Carry 

(A n+1 ) — (A n ); (CY) — (A 7 ) 

0 

0 

0 

1 

0 

1 

1 

1 

1 



■ 

II 

■ 






(A 0 ) — (CY) 












R 

R 




RAR 


Rotate Right through Carry 

(A n )-(A n+1 );(CY|-(A 0 ) 

0 

0 

0 

1 

1 

1 







fl 

■ 






(A 7 ) — (CY) 












H 

R 

R 



RLC 


Rotate Left 

(A 0 + 1 ) — (A n ); (A 0 | — (A 7 ) 

0 

0 

0 

0 

0 

1 

1 






H 

fl 

fl 





(CY) — (A 7 ) 












■ 


■ 







0 

0 

0 

0 

1 

1 

1 

1 

1 

1 






X 

RRC 


Rotate Right 

(A n ) — (A n _, ); (A 7 ) — (A 0 ) 














R 






(CY)-(Aq) 

0 

0 

1 

1 

0 

1 

1 

1 

1 

1 

4 



fl 

H 

1 

STC 


Set Carry 

(CY) - 1 

1 

0 

1 

0 

1 

1 

1 

0 

1 

2 

7 

X 

X 

0 

X 

0 

XRA 

M 

Exclusive OR Memory 

(A) - (A) -V ((HMD) 


o 

1 

0 

1 

s 

s 

s 

1 

1 

4 

X 

X 

0 

X 

0 

XRA 

r 

Exclusive OR Register 

(A) -(A)V(r) 

1 

1 

1 

0 

1 

1 

1 

0 

2 

2 

7 

t 

X 

0 

X 


XRI 


Exclusive OR Immediate 

(A) - (A) Y (byte 2) 












L 




1 



a. Z = 1 if (A) = (H)(L); 

b. Z = 1 if (A) = (r); 

c 

z 

= 

1 if (A) 

= (byte 2); 










Notes: 

CY = 1 if (A) < (H) (L) 

CY = 1 if (A) < (r) 


CY 

= 1 if (A) < (byte 2) 
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instruction set (cont'd.) 




i 

Op Code 

No. of 
Bytes 

No. of ! 
Machine 
(M) 
Cycles 

No. of 

H cycles 

Condition Flags 

Mnemonic 

Description 

Operation 

1 

D7 D 6 D5 D« 

D3 Dj D«| Dq 

(T) 

D 

B 

m 

B 

CY 

BRANCH GR 

OUP 







CALL 

Call Unconditional 

«SP) -1) -(PCH) 
<(SP)-2)-(PCL) 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

CC 

Call on Carry 

if CY = 1, 

((SP) - 1) -(PCH) 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) -(byte 3) (byte 2) 

CM 

Call on Minus 

If S= 1, 

((SP) - 1) — 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) -(byte 3) (byte 2) 

CNC 

Call on No Carry 

If CY = 0, 

((SP) - 1 1 — (PCH) 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

CNZ 

Call on Not Zero 

if Z = 0, 

((SP) - 1) - (PCH) 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

CP 

Call on Positive 

If S = 0, 

((SP) - 1) — (PCH) 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

CPE 

Call on Parity Even 

If P = 1. 

((SP) - 1 ) — (PCH) 

((SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

CPO 

Call on Parity Odd 

lfP = 0, 

((SP) - 1) - (PCH) 

((SP) - 2) - (PCL! 

(SP) - (SP) - 2 
(PC) — (byte 3) (byte 2) 

cz 

Call on Zero 

If Z = 1. 

((SP) - 1) - (PCH) 

((SP) - 2) - (PCL! 

(SP) - (SP) - 2 
(PC) -(byte 3) (byte 2) 

X 

Jump on Carry 

If CY = 1, 

(PC) — (byte 3) (byte 2) 

JM 

Jump on Minus 

If S - 1 , 

(PC) — (byte 3) (byte 2) 

JMP 

Jump Unconditional 

(PC) — (byte 3) (byte 2) 

JNC 

Jump on No Carry 

If CY = 0, 

(PC) — (byte 3) (byte 2) 

JNZ 

Jump on Not Zero 

If Z = 0, 

(PC) — (byte 3) (byte 2) 

JP 

Jump on Positive 

If S = 0, 

(PC) — (byte 3) (byte 2) 

JPE 

Jump on Parity Even 

If P = 1. 

(PC) — (byte 3) (byte 2) 

JPO 

Jump on Parity Odd 

If P = 0, 

(PC) - (byte 3! (byte 2) 

JZ 

Jump on Zero 

If Z = 1. 

(PC) — (byte 3) (byte 2) 

PCHL 

H and L to Program Counter 

(PCH) -(H) 

(PCL! - (L) 

RC 

Return on Carry 

If CY= 1. 

(PCL) — ((SP)) 

(PCH) — ((SP) + 1) 

(SP) - (SP) + 2 

RET 

Return 

(PCL) - ((SP)); 

(PCH) — ((SP) + 1); 

(SP) - (SP) + 2; 

RM 

Return on Minus 

If S = 1. 

(PCL) — ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

RNC 

Return on No Carry 

If CY = 0, 

(PCL) - ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

RNZ 

Return on Not Zero 

If Z = 0. 

(PCL) - ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

RP 

Return on Positive 

If s = 0. 

(PCL) — ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

RPE 

Return on Parity Even 

If P= 1, 

(PCL) — ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

RPO 

Return on Parity Odd 

If P = 0, 

(PCL) - ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 


110 0 110 1 


110 1 

1.1 1 1 

110 1 

110 0 

1111 

1110 

1110 

110 0 

110 1 

1111 

110 0 

110 1 

110 0 

1111 

1110 

1110 

110 0 

1110 

110 1 

110 0 

1111 

110 1 

110 0 

1 11 1 

1110 

1110 


110 0 


110 0 


0 10 0 


0 10 0 


0 10 0 


110 0 


0 10 0 


110 0 


1 0 
1 0 


0 0 11 
0 0 10 

0 0 10 

0 0 10 


1 0 1 
0 0 1 
1 0 1 


10 0 1 
10 0 0 


1 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


10 0 0 


0 0 0 0 


3 

5 

17 

3 

3/5 

11/17 

| 

3/5 

11/17 

l 

3/5 

11/17 

3 

3/5 

11/17 

3 

3/5 

11/17 

3 

3/5 

11/17 

3 

3/5 

11/17 

1 

3/5 

11/17 

1 

3 

10 

ml 

3 

10 

3 

3 

10 

1-3 

3 

10' 


3 

10 

ml 

3 

10 

i> 

3 

10 

3 

3 

10 

3 

3 

10 

1 

1 

5 

1 

1/3 

5/11 

1 

3 

10 

1 

1/3 

5/11 

1 

1/3 

5/11 

1 

1/3 

5/11 

1 

1/3 

5/11 

1 

1/3 

5/11 

1 

1/3 

5/11 


(Flags Not 
Affected) 
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instruction set (cont'd.) 


Mnemonic 

Description 

Operation 

Op Code 

No. of 
Bytes 

No. of 
Machine 
(M) 
Cycles 

No. of 
ptcycles 

Condition Flags 




D 7 D 6 Dk d 4 

D 3 D 2 0^ Dq 

(T) 

vmmmsm 

BRANCH GROUP (continued) 








RST 

Restart 

((SP) - 1) -(PCH) 

«SP) - 2) - (PCL) 

(SP) - (SP) - 2 
(PC) -8 * (NNN) 

1 1 N N 

N 1 1 1 

1 

3 

1 1 


RZ 

Return on Zero 

H Z = 1, 

(PCL) - ((SP)) 

(PCH) - ((SP) + 1) 

(SP) - (SP) + 2 

110 0 

10 0 0 

1 

1/3 

5/11 



STACK, I/O, AND MACHINE CONTROL GROUP 


Dl 


HLT 


IN 

NOP 


OUT 

POP B 


POP D 

POP H 

POP PSW 


PUSH B 

PUSH D 

PUSH H 

PUSH PSW 


SPHL 

XTHL 


Disable Interrupts 

Enable Interrupts 

Halt 

Input 

No Operation 


Output 

Pop Registers B and C off Stack 


Pop Registers D and E off Stack 
Pop Registers H and L off Stack 
Pop Accumulator and Flags off Stack 

Push Registers B and C on Stack 
Push Registers D and E on Stack 
Push Registers H and L on Stack 
Push Accumulator and Flags on Stack 


Move H and L to Stack Pointer 
Exchange Top of Stack with H and L 


The Interrupt system is dis- 
abled following the execution 
of the Dl instruction. 

The interrupt system is en- 
abled following the execution 
of next instruction. 

Processor is stopped; registers 
and flags are unaffected. 

(A) — (data) 

No operation is performed; 
registers and flags are un- 
affected. 

(data) - (A) 

(C) -<(SPH 

(B) - ((SP) + 1) 

(SP) - (SP) + 2 

(D) i- ((SP!) 

(E) — ((SP) + 1 ) 

(SP) - (SP) + 2 
(H) - ((SP)) 

/i_i i/cd\ + 1 * 

(SP) - (SP) -I- 2 
(CY) — ( (SP ) ) 0 

(P) - ((SP)> 2 

(AC)-((SP»4 
<Z)-«SP )) 6 
<S)-«SP »7 
(A) - ((SP) + 1) 

(SP) - (SP) + 2 
((SP) - 1 ) — (B) 

((SP) - 2) — (C) 

(SP) - (SP) - 2 
((SP) - 1) - (D) 

((SP) - 2) — (E) 

(SP) - (SP) - 2 
((SP) - 1) - (H) 

((SP) - 2) — (L) 

(SP) - (SP) - 2 
((SP) - 1 1 — (A) 

((SP) - 2 ) 0 — (CY) 

((SP) — 2) i — 1 
((SP) -2) 2 -(P) 

((SP) -2) 3 -0 
((SP) - 2 ) 4 - (AC) 

((SP) - 2)5 — 0 
((SP) - 2 ) 6 — (Z) 

((SP) - 2 ) 7 - (S) 

(SP) - (SP) - 2 
(SP) - (H) (L) 

(L) « ((SP)) 

<H)«((SP)+ 1) 


1111 


1111 


0 111 


110 1 
0 0 0 0 


110 1 
110 0 


110 1 


1110 


1111 


110 0 


110 1 


1110 


1111 


1111 

1110 


0 0 11 


10 11 


0 110 


10 11 
0 0 0 0 


0 0 11 
0 0 0 1 


0 0 0 1 


0 0 0 1 


0 0 0 1 


0 10 1 


0 10 1 


0 10 1 


0 10 1 


10 0 1 
0 0 11 


condition flags and standard rules 

There are five condition flags associated with the execution 
of instructions on the INS8080A. They are Zero, Sign, 
Parity, Carry, and Auxiliary Carry, and each flag is repre- 
sented by a 1 -bit register in the CPU. A flag is ''set" by 
forcing the bit to 1, "reset" by forcing the bit to 0. The bit 
positions of the flags are indicated in the PUSH and 
POP PSW instructions. 

Unless indicated otherwise, when an instruction affects a 
flag, it affects it in the following manner: 

ZERO (Z): If the result of an instruction has the 

value 0, this flag is set; otherwise, it is 
reset. 

SIGN (S): If the most significant bit of the result of 

the operation has the value 1, this flag is 
set; otherwise, it is reset. 

PARITY (P): If the modulo 2 sum of the bits of the 
result of the operation is 0 (that is, if the 
result has even parity), this flag is set; 


CARRY (CY): 


AUXILIARY 
CARRY (AC): 


otherwise, it is reset (that is, if the 
result has odd parity). 

If the instruction resulted in a carry 
(from addition) or a borrow (from 
subtraction or a comparison) out of the 
high-order bit, this flag is set; otherwise, 
it is reset. 

If the instruction caused a carry out of 
bit 3 and into bit 4 of the resulting value, 
the auxiliary carry is set; otherwise, it is 
reset. This flag is affected by single- 
precision additions, subtractions, incre- 
ments, decrements, comparisons, and 
logical operations; however, AC is used 
principally with additions and increments 
preceding a DAA (Decimal Adjust Ac- 
cumulator) Instruction. 
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I NS 8080 A 8-Bit N-Channel Microprocessor 


symbols and abbreviations 


The following symbols and abbreviations are used in the 
subsequent description of the INS8080A instructions: 


Symbols 

A 

B 

C 

D 

H 

L 


Meaning 

Register A (Accumulator) 

Register B 

Register C 

Register D 

Register H 

Register L 


DDD, SSS The bit pattern designating one of the registers 
A, B, C, D, E, H, L (DDD = destination, SSS = 
source) : 


Symbols 

PC 

SP 

( ) 


A 

V- 

V 

+ 


DDD or SSS 
111 
000 
001 
010 
Oil 
100 
101 


Register Name 
A 
B 
C 
D 
E 
H 
L 


byte 2 
byte 3 
port 
r, r 1 , r2 


The second byte of the instruction 
The third byte of the instruction 
8-bit address of an I/O device 
One of the registers A, B, C, D, E, H, L 


n 

NNN 


Meaning 

16-bit program counter register (PCH and PC L 
are used to refer to the high-order and low- 
order 8 bits respectively.) 

16-bit stack pointer register (SPH and SPL are 
used to refer to the high-order and low-order 
8 bits respectively.) 

The contents of the memory location or regis- 
ters enclosed in the parentheses 
"Is replaced by" 

Logical AND 
Exclusive OR 
Inclusive OR 
Addition 

Twos complement subtraction 

Multiplication 

"Exchange" 

The ones complement (for example, (A)) 

The restart number 0 through 7 
The binary representation 000 through 111 for 
restart number 0 through 7 respectively 
"Not affected" 

"Reset" 

"Set" 

Unknown 

Flags affected according to Standard Rules 


physical dimensions 


2.C20 

MAX 

0.529 


r 0.528 | 

SOdAAE 

lAliaWBHHHHHHSHlilHiaiaHHHia 


0 unininii gth 0 0 w h 14 t-ra srer 



Manufactured under one or more of the following U S. patents: 3083262, 3189758 , 3231797, 3303356 , 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498 , 3518750, 3519897, 3557431, 3560765, 
3566218 , 3571630 , 3575609 , 3579059 , 3593069 , 3597640 , 3607469 , 3617859 , 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 
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IDM2901A 4-Bit Bipolar Microprocessor 


General Description 

The I DM2901 A 4-bit bipolar microprocessor slice is a 
cascadable device designed for use in Central Processing 
Units, programmable microprocessors, peripheral control- 
lers, and other “high-speed'' applications where economy, 
hardware/software flexibility, and easy expansion are 
system prerequisites. The building-block architecture 
and microinstruction format of the I DM2901 A permits 
efficient emulation of most digital-based systems. 

As shown in the simplified block diagram, the I DM2901 A 
device consists of a 16-word by 4-bit 2-port RAM, a 
high-speed ALU, and the required shifting, decoding, 
and multiplexing circuits. The 9-bit microinstruction 
word is organized into three groups of three bits each — 
the first group (bits 0-2) selects ALU source operands, 
the second group (bits 3-5) selects the ALU function, 
and the last group (bits 6-8) selects the destination 
register within the ALU. The slice microprocessor is 
cascadable with full look-ahead or ripple carry; all 
outputs are TRI-STATE® and four status-flag outputs 
are available. To minimize power consumption and to 
maximize speed and reliability, the 40-pin LSI chip is 
fabricated using state-of-the-art (Low-Power Schottky) 
technology. 


Features and Benefits 

• Multiple-address architecture — improves system 
speed by providing simultaneous yet independent 
access to two working registers. 

• Multifunction ALU — performs addition, two sub- 
traction operations, and five logic functions on two 
sourceoperands. 

• Flexible data-source selection — for every ALU 
function, data is selected from five source ports for a 
total of 203 source operand pairs. 

• Left/right shift independent of ALU — an arithmetic 
operation and a left or right shift can be obtained on 
the same machine cycle. 

• Four status flags — carry, overflow, zero, and func- 
tional sign are available as outputs. 

• Expandable — Connect any number of I DM2901 As 
together for longer word lengths. 

• Microprogrammable — three groups of 3 bits each for 
source operand, ALU function, and destination 
control. 


Block Diagram 


B (READ/WRITE) 
ADDRESS 



1977 National Semiconductor Corp. 


DA-B20M7 7/Printed in U.S.A. 


1680 


©1C MASTER 1978 


IDM2901A 4-Bit Bipolar Microprocessor 




Absolute Maximum Ratings 

Storage Temperature -65°C to +150°C 

Temperature (Ambient) Under Bias -55°C to +125°C 

Supply Voltage to Ground Potential -0.5 V to +6.3 V 

DC Voltage Applied to Outputs for 

High Output State -0.5 V to +Vcc max 

DC Input Voltage -0.5 V to +5.5 V 

DC Output Current, into Outputs 30 mA 

DC Input Current -30 mA to +5.0 mA 


Operating Range 


P/N 

I DM2901 A DC, PC 
IDM2901 A DM, FM 


Ambient 

Temperature 

0°C to +70°C 
-55°C to +125°C 


Vcc 

4.75 V to 5.25 V 
4.50 V to 5.50 V 


Standard Screening (Conforms to m i l-std- 883 for ciass c parts) 


Step 

Ml L-STD-883 
Method 

Conditions 

Level 

DC, PC 

DM, FM 

Pre-Seal Visual Inspection 

2010 

B 

100% 

100% 

Stabilization Bake 

1008 

C: 24-hour 150°C 

100% 

100% 

Temperature Cycle 

1010 

C: -65°C to +150°C 

10 cycles 

100% 

100% 

Centrifuge 

2001 

B: 1 0,000 G 

100% 

100% 

Fine Leak 

1014 

A: 5x1 O'® atm-cc/cm3 

100% 

100% 

Gross Leak 

1014 

C2: Fluorocarbon 

100% 

100% 

Electrical Test 
Subgroups 1 and 7 and 9 

5004 

See below for 
definitions of subgroups 

i 

100% 

100% 


Insert Additional Screening here for Class B Parts 


Group A Sample Tests 





Subgroup 1 



LTPD = 5 

LTPD = 5 

Subgroup 2 



LTPD = 7 

LTPD = 7 

Subgroup 3 

5005 

See below for 

LTPD = 7 

LTPD = 7 

Subgroup 7 

definitions of subgroups 

LTPD = 7 

LTPD = 5 

Subgroup 8 



LTPD = 7 

LTPD = 7 

Subgroup 9 



LTPD = 7 

LTPD = 5 


Additional Screening for Class B Parts Group A Subgroups 

(as defined in Ml L-STD-883, method 5005) 


Subgroup 

Parameter 

Temperature 

1 

DC 

25°C 

2 

DC 

Maximum rated temperature 

3 

DC 

Minimum rated temperature 

7 

Function 

25°C 

8 

Function 

Maximum and minimum rated 
temperature 

9 

Switching 

25°C 

10 

Switching 

Maximum rated temperature 

11 

Switching 

Minimum rated temperature 



Ml L-STD-883 


Level 

Step 

Method 

Conditions 

DMB, FMB 

Burn-In 

1015 

D: 125°C, 160 hours min 

100% 

Electrical Test 

5004 



Subgroup 1 



100% 

Subgroup 2 



100% 

Subgroup 3 



100% 

Subgroup 7 



100% 

Subgroup 9 



100% 

Return to Group A Tests in Standard Screening 


Electrical Characteristics Over Operating Range 


Symbol 

Description 

Test Conditions (Note 1) 

Min 

Typ 

(Note 2) 

Max 

Units 




lOH = -1-6 mA; 

Y o/ Y i / Y 2 /Y 3 

2.4 







•OH = -10mA; C n +4 

2.4 




Vqh 

Output High Voltage 

Vcc = min 

lOH = -800 juA; OVR/P 

2.4 



V 

V|N = V|H or V|L 

•OH = -600mA; F 3 

2.4 






•OH = -600 mA; 
RAMo,3/Qo,3 

2.4 







•OH = -1.6 mA;"S 

2.4 





cc 

o 

</> 

CO 

111 

o 

o 

cc 

0 . 

o 

DC 

o 
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Electrical Characteristics (cont’d.) 

Symbol 

Description 

Test Conditions (Note 1) 

Min 

Typ 

(Note 2) 

Max 

Units 

•CEX 

Output Leakage Current 
for F = 0 Output 

Vcc = min; Vqh = 5.5 V, V|N = V|H or V||_ 



250 

pA 

VOL 

Output Low Voltage 

Vqc = min; 

Vin = V| H or V|L 

lOL = 20 mA (Com'l) 

y 0 /y 1 /y 2 /y 3 



0.5 

V 

lOL = 16 mA (Mil); 

Y 0 / Y 1 / Y 2 /Y 3 




lOL = 16mA; G/F = 0 




lOL = 10mA; C n+ 4 




lOL = 10mA; 

OVR/P 



0.5 

•OL = 8 mA; 

F 3 /RAMo, 3 /Qo ,3 




V|H 

Input High Level 

Guaranteed input logical high voltage for all 
inputs 

2.0 



V 

V|L 

Input Low Level 

Guaranteed input logical low voltage for all 
inputs 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = min; 1 1 1 \| = -18mA 



-1.5 

V 

'IL 

Input Low Current 

Vcc = max; 

V||\j = 0.5 V 

Clock/C5E/C n 




mA 

Aq/A)/A 2 /A 3 



r» r»c 

“U.OU 

Bq/B]/B2/B3 



-0.36 

Do/Di/'D 2 /D 3 



-0.36 

l 0 /h/> 2 /l 6 



-0.36 

•3/*4/*5 



-0.36 

<7/1 8 




RAMo, 3 /Qo ,3 (Note 4) 




■IH 

Input High Current 

Vcc = max; 

V|N = 2.7 V 

Clock/OE 




ma 

Ao/A-|/A 2 /A 3 



20 

B 0 /Bi/B 2 /B 3 



20 

Do/Di/D 2 /D 3 



20 

lo/l l/* 2 /* 6 /l 8 




13 / 14 / 15/17 



20 





Cn 



20 

l| 

Input High Current 

VCC = max; V|N = 5.5 V 



1.0 

mA 

X -I 

N N 

o o 

Off State (High Impedance) 
Output Current 

Vcc = max 

Y 0 /Y 1 /Y 2 /Y 3 

Vo = 2.4 V 



50 

pA 

Vo = 0.5 V 



-50 

RAMq,3/Q0,3 

Vo = 2.4 V 
(Note 4) 







-360 

•os 

Output Short Circuit Current 
(Note 3) 

V C c = 5.75 V 
Vo = 0.5 V 

y 0 /y 1 /y 2 /y 3 /g 

-30 


-85 

mA 

Cn+4 



-85 

OVR/F 

gfl 


-85 

F3 

-30 


-85 

RAMo3/Qo,3 

^^1 


-85 

>cc 

Power Supply Current (Note 6 ) 

Vcc = max 

Ta = 25°C 


180 

250 


DC 

Ta = 0°c to +70°C 

T A = +70°C 


180 

180 

265 

230 

mA 

DM 

T C = -55°C to +125°C 

T C = +125°C 


180 

180 

280 

190 

Note 1: For conditions shown as min or max, use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

Note 2: Typical limits are at Vqq = 5.0 V, 25°C ambient, and maximum loading. 

Note 3: Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

Note 4: These are TRI-STATE outputs internally connected to PNP inputs. Input characteristics are measured with 16,7,8 m a state 
such that the TRI -STATE output is off (high-impedance). 

Note 5: "Mil" = IDM2901A DM, FM;"Com'l" = IDM2901A DC, PC. 

Note 6: Worst case Iqc ' s at minimum temperature. 
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Architecture 


Figure 1 shows a detailed block diagram of the 
I DM2901 A. Observe that all data paths are 4 bits wide; 
however, the 4-bit slice can be cascaded to the number 
of bits required for a particular application. Although all 
parts of the bipolar device are important, the two key 
elements are the 16-word by 4-bit 2-port RAM and the 
high-speed ALU. 

Any one of the 16 words in RAM can be read from the 
A-port (A3-A0) or the B-port (B3-B0); the selected 
word for the A-port is determined by the 4-bit A-address 
field, wherea? the B-address field controls the output of 
the B-port. If the two address codes are identical, the 
same file data appears simultaneously at both output 
ports (A and B). 

When enabled by RAM EN, new data is written into the 
file "word" defined by the B-address field; the write 
function is implemented when the clock input is low. 

Each bit of data to be written is input via a 3-input 
multiplexer; this scheme permits shifting up one bit 
position (from LSB towards MSB), shifting down one 
bit position (from MSB towards LSB), or not shifting 
at all. A similar scheme is used when data is written into 
the "Q" register. 

Each of the A and B data ports drives an associated 4-bit 
latch. These latches hold the RAM data while the clock 
input is low; consequently, any possibility of race 
conditions when writing new data is eliminated. 

The high-speed ALU can perform three binary arithmetic 
and five logic operations on the two 4-bit input words 
(R3-R0 ar *d S3 -So). The R-input field is driven from 
a 2-input multiplexer, whereas the S-input field is driven 
by a 3-input multiplexer. Both the R- and S-multiplexers 


have an inhibit capability, where no data is passed — this 
is equivalent to a "zero" source operand. Referring to 
figure 1, observe that the A-port output of the RAM and 
the 4-bit direct-data inputs (D3-D0) are connected to 
the R-input multiplexers; the S-input multiplexer has 
three inputs — one from the A-port of RAM, one from 
the B-port of RAM, and one from the Q-register. 

With the foregoing input-multiplexer scheme, the inputs 
(A, B, D, Q, and "Zero"), when taken in pairs, provide 
any one of ten source operands for the ALU — AB, AD, 
AQ, AO, BD, BQ, BO, DQ, DO, and QO. When the A and 
B address fields for RAM are identical, it is clear that 
certain combinations (AD/BD, AQ/BQ, and A0/B0) are 
redundant; that is, the identical function is implemented 
for either operand. Only seven of the combinations are 
completely nonredundant. Eight of the ten combina- 
tions (source operands) are implemented by the 
I DM2901 A microprocessor. The ALU source operands 
are selected by three microinstruction inputs — io, i 1 , 
and 1 2- These inputs are defined in figure 2. Each of the 
preceding D and Q operands provides an essential 
function. The D input (direct-data) is used to load the 
working registers inside the 2901 device; also, this input 
source can be used to modify data files within the ALU. 
The Q-register is an internal 4-bit data source that is 
well suited for a multiply/divide operation; however, for 
some applications, it can be used as a data-holding 
register or as an accumulator. 

The ALU is a high-speed arithmetic/logic operator that is 
capable of performing three binary arithmetic functions 
and five logic functions. Three microinstruction inputs 
(•3» I4, and 1 5) are used to select one of the eight 
functions; these inputs, along with their octal codes, are 
defined in figure 3. 


Micro Code 

ALU Source 
Operands 

12 

D 

io 

Octal 

Code 

R 

S 

L 

L 

L 

0 

A 

Q 

L 

L 

H 

1 

A 

B 

L 

H 

L 

2 

0 

Q 

L 

H 

H 

3 

0 

B 

H 

L 

L 

4 

0 

A 

H 

L 

H 

5 

D 

A 

H 

H 

L 

6 

D 

Q 

H 

H 

H 

7 

D 

0 


Micro Code 

ALU 

Function 

Symbol 

15 

>4 

»3 

Octal 

Code 

D 

L 

L 

0 

R Plus S 

R + S 


L 

H 

1 

S Minus R 

3 - R 

ll 

H 

L 

2 

R Minus S 

R -S 

B 

H 

H 

3 

R OR S 

R V S 

H 

L 

L 

4 

R ANDS 

R A S 

H 

L 

H 

5 

R AND S 

R A S 

H 

H 

L 

6 

R EX-OR S 

R V-S 

H 

H 

H 

7 

R EX-NOR S 

R¥S 


Figure 2. ALU Source Operand Control 


Figure 3. ALU Function Control 
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Normally,, the look-ahead carry mode is used when 
cascading the ALUs of several microprocessor devices. 
The carry generate (G) and carry propagate (P) outputs 
are suitable for use in a carry-look-ahead generator. A 
carry-out (C n +4) is also generated and is available for 
use as the carry flag in a status register or as a ripple- 
carry output. Both carry-in (C n ) and carry-out (C n +4> 
are active-high signals. Three other status-oriented 
outputs are available from the ALU; these are F3, F = 0, 
and overflow (OVR). The F3 output is the most signifi- 
cant (sign) bit of the ALU, and, without enabling the 
TRI-STATE outputs, it can be used to determine 
positive or negative results. When enabled, the logic level 
of F3 is identical to that of sign bit Y3. The F = 0 output 
is used for zero detect; F = 0 is high when all F outputs 
are low. The F = 0 output is of the open-collector type 
and can be wire ORed between microprocessor slices. 
The overflow (OVR) output is used to flag arithmetic 
operations that exceed the available twos-complement 
number range. When an overflow exists (C n +3 and 
C n +4 are of opposite polarity), the OVR output is high. 

Outputs from the ALU can be stored in the register file 
or the Q register, or can be transmitted to the outside 
world. Eight possible destination codes are defined by 
microinstruction inputs 1 0, I7, and I3; the various 
destination control codes are shown in figure 4. The 
4-bit data field (Y3-Y0) is a TRI-STATE output that 
can be directly bus organized. The Y outputs are enabled 
by OE; when this control signal is high, the Y-outputs 
are TRI-STATEd. A 2-input multiplexer is also used at 
the Y-output port to select either the A port of RAM 
or the F output of the ALU; this selection is controlled 
by the previously described microinstruction inputs (16, 
I7, and Is). 

As previously described, the RAM inputs (register file) 
are driven by a 3-input multiplexer. Thus, outputs from 
the ALU can be entered nonshifted, shifted up (towards 
MSB) one position (x 2), or shifted down (towards LSB) 
one position {+ 2 ). The shifter is equipped with two 
ports — RAMo and RAM3; both ports consist of a 
TRI-STATE buffer-driver, each of which supplies one 
input to the foregoing multiplexer. In the shift-up (x 2) 
mode, the RAM3 output driver and the RAMo multi- 
plexer input are enabled, whereas in the shift-down (f 2) 
mode, the RAMo output driver and RAM3 multiplexer 


input are enabled; in the no-shift mode, both'drivers are 
TR I -STATE and neither multiplexer input is enabled. 
The shifter is controlled by the 16, 1 7, and Is micro- 
instruction inputs. 

The Q register likewise is driven from a 3-input multi- 
plexer and the Q shifter is equipped with two input/ 
output ports — Qo and Q3. Operation of these two ports 
is similar to that of the RAM shifter, and the ports are 
controlled by 16, I7, and Is- In the shift-up or shift-down 
modes, the Q register is shifted in a specified direction 
with the input/output terminals of the register being an 
input (for a shift-up) or an output (for a shift-down). In 
the no-shift mode, the multiplexer may enter the ALU 
data into the Q register; in this case, input/output lines 
of the register are TR I -STATE. 

The clock input shown in figure 1 controls the RAM, the 
A and B latches, and the Q register. When the clock 
input is high, the A and B latches are open and data 
from the RAM outputs is allowed to pass through to the 
ALU or "Y" outputs. When the clock input is low, both 
latches are closed and the last data entered is retained. 
When the clock input is low and if the input control 
code (16, I7, and Is) has enabled a file-write operation, 
new data, as defined by the 4-bit B-address field, is 
written into the RAM file. When enabled, data is clocked 
into the Q register on the low-to-high transition of the 
clock pulse. 

Source Operands and ALU Functions 

Any one of eight source operand pairs can be selected 
by instruction inputs lo, h, and I2 for use by the ALU; 
instruction inputs 1 3, I4, and 1 5 then control function 
selection for the ALU — five logic and three arithmetic 
functions. In the arithmetic mode, the carry input (C n ) 
also affects the ALU functions; the carry input has no 
effect on the "F" result in the logic mode. These control 
parameters ( 10 - lo anci C n ) are summarized in figure 5 
to completely define the ALU/source operand functions. 
The ALU functions can also be examined on a task basis: 
that is, add, subtract, AND, OR, and so on. Again, in the 
arithmetic mode, the carry input will affect the result, 
whereas in the logic mode it will not. Figures 6 and 7, 
respectively, define the various logic and arithmetic 
functions of the ALU; both carry states (C n = 0/C n = 1) 
are defined in the function matrices. 


Figure 4. ALU Destination Control 


Micro Code 

RAM Function 

Q-Reg. Function 

Y 

Output 

RAM Shifter 

Q Shifter 

<8 

■7 

>6 

Octal 

Code 

Shift 

Load 

Shift 

Load 

RAM 0 

ram 3 

Qo 

Q3 

L 

L 

L 

0 

X 

None 

None 

F -> Q 

F 

X 

X 

X 

X 

L 

L 

H 

1 

X 

None 

X 

None 

F 

X 

X 

X 

X 

L 

H 

L 

2 

None 

F B 

X 

None 

A 

X 

X 

X 

X 

L 

H 

H 

3 

None 

F -»■ B 

X 

None 

F 

X 

X 

X 

X 

H 

L 

L 

4 


F/2 -* B 

Down 

Q/2 -* Q 

F 

F0 



IN 3 

H 

L 

H 

5 

Down 

F/2 -*■ B 

X 

None 

F 

F0 

IN 3 

Qo 

X 

H 

H 

L 

6 

Up 


Up 

2Q->Q 

F 

IN 0 

F3 

INo 

Q3 

H 

H 

H 

7 

Up 

2F^B 

X 

None 

F 

IN 0 

F3 

X 

Q3 


X = Don't care. Electrically, the shift pin is a TTL input internally connected to a TRI-STATE output which is in the high-impedance state. 
B = Register Addressed by B inputs. 

Up is toward MSB, Down is toward LSB. 
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Figure 5. Source Operand and ALU Function Matrix 




*2,1,0 Octal 

0 

1 

— 

2 

3 

— 

4 

5 

— 

6 



— 

7 

\ ALU 

Source 

ALU N \. 
Function 

A, Q 

A, B 

■ 

0, Q 

0, B 

0, A 

D, A 

D, Q 

D, 0 



C n - L 
R Plus S 
C n = H 


C n =L Q-A-1 B-A-1 Q - 1 

1 S Minus R 

C n = H Q-A B-A Q 



R OR S 

A V Q 

A V B 

R ANDS 

A AQ 

A AB 

r'ands 

A AQ 

A A B 

R EX-OR S 

A ¥ Q 

A ¥ B 

R EX-NOR S 

A VQ 

A¥B 


B-1 A - 1 A-D-1 Q-D-1 - D - 1 


A A-D Q-D -D 




D - A - 1 

D-Q-1 

D - 1 

D - A 

a 

i 

a 

D 

D V A 

D V Q 

D 

D A A 

D A Q 

0 

D A A 

D A Q 

0 

D ¥ A 

D V-Q 

D 



A I D V A I D¥Q | D 


+ = Plus; - = Minus; V = OR, A = AND; V = EX-OR. 


Figure 6. ALU Logic Mode Functions (C n Irrelevant) 


G 


Figure 7. ALU Arithmetic Mode Functions 


40 

41 

45 

46 

AND 

A AQ 

A A B 

0 AA 

D AQ 

30 


A V Q 

31 

OR 

A V B 

35 

OVA 

36 


DVQ 

60 


A VQ 

61 

EX-OR 

A VB 

65 

OVA 

66 


DVQ 

70 


A V-Q 

71 

EX NOR 

A V B 


75 

D VA 

76 


DVQ 

72 


Q 

73 

INVERT 

B 

74 


A 

77 





Octal 


C n = 0 (Low) 


Group Function 


C n = 1 (High) 


Group Function 


A + Q + 1 
A + B + 1 
D + A + 1 
D + Q + 1 




A - B - 1 
D - A - 1 
D-Q-1 


2s Comp 
(Negate) 

-Q 

- B 
-A 

- D 

Subtract 

Q-A 

B-A 

A-D 

Q-D 

(2s Comp) 

A -Q 


A - B 
D-A 
D-Q 
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Logic Functions for G, P, Cn+4, 
and OVR 

When the IDM2901A is in the add or the subtract mode, 
four signals (G, P, C n +4, and OVR) are available to 
indicate carry and overflow conditions. Based on the 
eight ALU functions, logic equations for these signals 
are as follows. (Note: The "R" and "S" inputs are 
selected according to figure 2.) 

Definitions (+ = OR): 


Po = Ro + So 

Pi = Ri +Si 

P 2 = R2 + S2 

P3 = R3 + S3 


Gq = R0S0 
Gi = R -jS “i 

G 2 = R2S2 

G3 = R3S3 


C4 = G3 + P3G2 + P3 P 2 G 1 + p 3 p 2 p lGo + P3 p 2 p 1 p 0 c n 

C3 = G2 + p 2Gi + p 2 p lGo + p 2 p 1 p 0 c n 

Pinout Descriptions of IDM 2901 A 

Pin functions for the I DM2901 A 4-bit slice microproces- 
sor are as follows: 

A3-A0 4-bit address field used to select one of the 
file registers whose contents are displayed 
through the A port of RAM. 

B3-B0 4-bit address field used to select one of the 
file registers whose contents are displayed 
through the B port of RAM. When the clock 
is low, new data can be written into the 
selected B-port register. 

1 8 ~ * 0 Nine instruction-control lines — Iq/Ii /12 
determine data sources of ALU, I3/I4/I5 
select ALU function, and Iq/I 7/1 8 select 
data inputs for the Q register or the register 
file. 

Q3/RAM3 Serves as shift data input/output lines for 
the most significant bit (MSB) of Q register 
(Q3) and the register stack (RAM3). These 
lines are TRI-STATE outputs that connect 
to TTL inputs within the I DM2901 A device. 
When the destination code, as defined by 
• 6^* 7/1 8/ indicates an up-shift (octal 6 or 7), 
the TRI-STATE outputs are enabled; accor- 
dingly, the MSB of the Q register is available 
on the Q3 pin and the MSB of the ALU 
output is available on the RAM3 pin. Other- 
wise, these output lines are TRI-STATE or 
serve as LS-TTL inputs. When a down-shift 
is indicated by the destination code, the Q3 
and RAM 3 pins are used as data inputs to 
the MSB of the Q register or RAM. 


Qo/RAMq These shift lines are similar to Q3 and RAM3, 

. except they operate on the least significant 

bit (LSB) of the Q register and RAM. To 
transfer data for up- and down-shifts of the 
Q register and the ALU, the Qo and RAMo 
pins are connected, respectively, to the next 
less-significant device (Q n and RAM n ) in 
the cascaded chain. 

D3 - Do A 4-bit data field that can be selected as a 
source of external data for ALU — Do is the 
least significant bit. 

Y3- Yo 4-bit output data of IDM2901A. These lines 
are TR I -STATE; when enabled, they provide 
either the ALU output or data from the A 
port of the register file — the selected source 
is determined by the destination code, as 
defined by 1 6, 1 7, and 1 8- 

OE When the Output Enable (OE) signal is high, 

the Y outputs are inactive; when the signal 
is active-low, the active high or low outputs 
are enabled. 

P/G Carry generate and propagate outputs — see 

figure 8 for logic equations. 

OVR The overflow flag corresponds to the 
exclusive-OR of the carry-in and carry-out of 
the MSB of the ALU. When set high, it 
indicates that the result of an arithmetic 
twos-complement operation has overflowed 
into the sign bit — see figure 8 for the logic 
equation. 

An open-collector output that goes high if 
all data lines (F3-F0) are low, that is, the 
result of an ALU operation is zero. 

Carry-in to ALU. 

Carry-out of ALU — see figure 8 for logic 
equations. 

Clock input. Outputs of Q register and file 
are clocked on low-to-high transition; the 
low interval of the clock input corresponds 
to the "write enable” period of the 16-by-4 
RAM, that is, the "master" latches of the 
register file. When the clock is low, the 
output latches store the data previously held 
at the RAM outputs; thus, synchronous 
master-slave operation of the register file is 
permitted. 

F3 Most significant (sign) bit output of the 

ALU. 


F = 0 


Gn 

C n +4 

CP 


'5,4,3 


Function 


Cn+4 


OVR 


R + S 


P 3 P 2 P 1 P 0 


G3 + p 3G2 + p 3 p 2 G 1 + p 3 p 2 p 1 g o 


C 4 


C3VC4 


S-R 


Same as R + S equations, but substitute Rj for Rj in definitions. 


R -S 


Same as R + S equations, but substitute Sj for Sj in definitions. 


R V S 


LOW 


P 3 P 2 P 1 P 0 


P 3 P 2 p i p o+Cn 


p 3 p 2 p 1 p 0 + C n 


R A S 


LOW 


G3 + G2 + G t + Gq 


G3 + G2 + Gf + Gq + C n G3 + G2 + Gi + Gq + C n 


R A S 


LOW 


Same as R A S equations, but substitute Rj for Rj in definitions. 


RVS 


Same as R V- S equations, but substitute Rj for Rj in definitions. 


RVS G3 + G2 + G-| + Gq G 3 + P3G2 + p 3 p 2Gi + p 3 p 2 p 1 G 0 


See Note 1 


See Note 2 


Note 1: G3 + P3G2 + p 3 p 2Gi + p 3 p 2 p 1 p olGo +^n) Note 2: [P2 + G2 p i + G2G-jPq + G2GiG()C n ) AA [P3 + G3P2 + G3G2P1 + G3G2G1P0 + G3G2G-|GoC n ] 

Figure 8. Logic Equations for Flag Outputs 
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Guaranteed Operating Conditions 
Over Temperature and Voltage 

When operated in a system, the timing requirements for 
the I DM2901 A are defined in tables 1, 2, and 3. Table 1 
provides clock characteristics of the I DM2901 A, table 2 
gives the combinational delay times from input to 
output, and table 3 specifies setup and hold times. If 
used according to the specified delay and setup times, 
the device is guaranteed to function properly over the 
entire operating range. Table 3 defines the time prior to 
the end of the cycle (low-to-high transition of clock 
pulse) that each input must be stable to guarantee that 
the correct data is written into one of the internal 
registers. 


Table 1. Cycle Time and Clock Characteristics 


Time 

1 DM2901 A 

DC, PC 

DM, FM 

Read-Modify-Write Cycle 
(time from selection of 

A, B registers to end of 
cycle) 

60 ns 

75ns 

Maximum Clock Frequency to 
Shift Q Register (50% duty 
cycle) 

20MHz 

16MHz 

Minimum Clock Low Time 

25 ns 

30 ns 

Minimum Clock High Time 

25 ns 

30 ns 

Minimum Clock Period 

60 ns 

75 ns 


Table 2. Maximum Combinational Propagation Delays 
(all in ns; C(_ < 50 pF) 


Commercial | Military 

IDM2901 A DC, PC (0°C to +70°C; 5 V ± 5%) ; I DM2901 A DM, FM (-55°C to +125°C; 5 V ± 10%) 


^ ^ To Output 

From lnput^^^^\^^ 

Y 

f 3 

Cn+4 

G/P 

F = 0 
r l = 

470 

OVR 

Shift Outouts 

1 

Y 

F 3 

t-n+4 

G/P 

i 

F = 0 

r l = 

470 

OVR 

Shift Outputs 

RAMo 

ram 3 

Qo 

03 

RAM 0 

ram 3 

Qo 

Q 3 

A, B 

70 




70 

65 

70 

- 

85 




85 

80 

85 

- 

D (arithmetic mode) 

45 

45 

45 

45 

55 

45 

50 

- 

55 

55 

55 


70 

55 

60 

- 

D (1 = X37) 



- 

- 


- 

50 

- 

55 

55 

- 

- 

70 

- 

60 

- 

Cn 



20 

- 


30 

35 

- 

40 

40 

25 

- 

50 

35 

45 

- 

‘2.1,0 

55 





50 

60 

- 

70 

60 

60 


75 

60 

75 

- 

‘5,4,3 

50 

50 





50 

- 



60 

55 

70 

60 

60 

- 

‘8,7,6 


- 

- 

- 

- 

- 



30 

- 

- 

- 

m 

- 


40 

OIT Enable/Disable 

30/25 

- 

- 

- 

- 

- 

mm. 

1 

40/25 

- 

- 

m 


- 


- 

A Bypassing ALU (1 = 2xx) 

40 

- 

- 

- 

- 

- 


- 

50 

- 

- 

m 

- 

- 

- 

- 

Clock _i (Note 6) 

60 

60 



60 

55 



75 

75 

75 

mm 

75 

70 


45 


Table 3. Setup and Hold Times (all in ns) — Note 1 



Commercial 1 DM2901 A DC, PC 
(0°C to +70° C, 5 V ± 5%) 

Military 1 DM2901 A DM, FM 
(-55° C to +1 25° C, 5 V ± 10%) 

From Input 

Notes 

Setup Time 

Hold Time 

Setup Time 

Hold Time 

A, B Source 

£$331 


0 

75, tpyyL + 25 

0 

B Destination 

2,4 


0 

tpwL + 1 5 

0 

D (arithmetic mode) 


40 

0 

50 

0 

D (1 = X37) 

5 

40 

0 

50 

0 

Cn 


25 

0 

30 

0 

'2,1.0 


45 

0 

55 

0 

'5,4.3 


45 

0 

55 

0 

'8.7,6 

4 

tpwL +15 

0 

tpwL + 1 5 

0 

RAMo,3/Qo,3 


20 

0 

25 

0 


Note 1 : See figures 9 and 10. 

Note 2: If the B address is used as a source operand, allow for the "A, B Source” setup time; if it is used only for the destination 
address, use the "B Destination" setup time. 

Note 3: Where two numbers are shown, both must be met. 

Note 4: "tp w L" is the clock low time. 

Note 5: DVO is the fastest way to load the RAM from the D inputs. This function is obtained with I = 337. 

Note 6: Using Q register as source operand in arithmetic mode. Clock is not normally in critical speed path when Q is not a source. 
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Set-Up and Hold Times (mimimum cycles from each input) 


Setup and hold times are defined relative to the low-to- 
high transition of the clock pulse. At all times, inputs 
must be stable from the setup time prior to the clock 
until the hold time after the clock — observe that all 


hold times are "zero." The set-up times allow sufficient 
time to perform the correct operation on the correct 
data so that the correct ALU data can be written into 
the correct register. 



Note: Numbers shown are minimum data-stable times in nanoseconds for commercial product — see table 3 for detailed information. 

Figure 9. Setup Times for Input Parameters of IDM2901 A 



SHIFT OUTPUTS 

■111 


lllli 

ijil 

i i 

NOTE 3 — ►] ] 

SHIFT INPUTS 

§®lli 

lllllllllllllil 

ipgl 

imi 

llilllllll 1 


20 ns 
SETUP 


Notes: 

1 . This delay is the max t pc j of the register containing A, B, D, and I . 

2. 10ns for look-ahead carry. For ripple carry over 16 bits use 2 x (C n -» C n + 4 ), or 60 ns. 

3. This is the delay associated with the multiplexer between the shift outputs and the shift inputs on the IDM2901 A. 

4. Not applicable for logic operations. 

5. Clock rising edge may occur here if add and shift do not occur on same cycle. 

Figure 10. Switching Waveforms for 16-Bit System Assuming A, B, D, and I are Driven from Registers with the Same Propagation 
Delay and Clocked by the IDM2901A. (These are maximum times in nanoseconds using commercial-product specifications.) 
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R = 4 k FOR I8/I7 

R = 10 k FOR ALL 
■ OTHER INPUTS 


OUTPUTS - Y0/Y1/Y2/Y3; 
Q0/O3; RAM0/RAM3; 

G;P; Cn+4; OVR; F3 


OUTPUT -» F = 0 


Figure 11. Input/Output Current Interface Conditions for IDM2901 A 


MR CEP CET Po Pj P2 

P3 

Vcc 



GNO 

OM74161A 


TC 

Qq Q| 02 

03 




Bl 82 

83 

12 


F = D 

>3 



■4 


P 

>5 


G 

'6 



ei 

IDM2901A 

OVR 



Cn+4 

F3 


03 

RAMo 



oo 


RAM 3 

Ifl h 17 C„ Do Di D 2 03 

Vcc ONO 

A 3 A2 Ai Aq Yq Yi Y 2 Y 3 


36 1 37 1 36 39 


VCC* 5.0V 



FREQUENCY = 100 kHz 

ta-izs'c 

4 

►270>270>270! 

THIS CIRCUIT CONFORMS TO MILST0 883, 
METHOD 1015. CONOITION 0. 

4 

Vcc — 1 


Figure 12. Burn-In Circuit for IDM2901A 




















IDM2901A 4-Bit Bipolar Microprocessor 


Connection Diagrams 


Flat Pack I Top Viaw) 


A 2 — 2 
A!— 3 
Aq— 4 

1 6 — 5 
lB^ 6 

1 7 — 7 
RAM 3 — 8 
RAMo — 9 

Vcc 10 I DM2901 A 

F = 0 11 

l 0 — 12 


CP — 15 
Q 3 — 16 
B 0 — 17 
Bi — 18 
8 2 — 19 
B 3 — 20 


40 01 

39 — Y 3 

38 Y 2 

37 Yi 


34 — OVR 
33 Cn+4 

32 — G 

31 F 3 

30 — GNO 

29 C„ 

28 — 14 

27 15 

26 1 3 

25 Do 

24 Di 

23 D 2 

22 D 3 

21 Qo 


42 — 16 
41 — Ao 
40 — Ai 
39 — A 2 
38 — A 3 
37 — 51 
36 — Y 3 
35 — Y 2 
34 — Yi 
33 — Yq 


30 — C„ + 4 
29 — G 
28 — F 3 
27 — GND 
26 — C„ 

25 — 14 
24 — 15 


NOTE: PIN 1 IS MARKED FOR ORIENTATION. 


Physical Dimensions 


NOTE: BOTH GROUNDS (PINS 12 and 27) 
MUST BE CONNECTED. 






5.842 

WAX 0.020-Q860 
(0.508-1.524) 


Ordering Information 


9j C *• 25' C/W 


Package 

Type 

Molded DIP 
Hermetic DIP 
Hermetic DIP 
Hermetic Flat Pack 
Dice 


Temperature 

Range 

0°C to +70°C 
0°C to +70°C 
— 55°C to +125°C 
— 55°C to +125°C 
0°C to +70° C 


Order 

Number 

I DM2901 APC 
I DM2901 ADC 
IDM2901 ADM 
IDM2901 AFM 
IDM2901 AXC 


Manufactured under one or more of the following U.S. patents: 3083262 , 3189758 , 3231797 , 3303356 , 3317671, 3323071, 3381071, 3408542, 3421025 , 3426423 , 3440498 , 3518750, 3519897 , 3557431, 3560765. 
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469 , 3617859 . 3631312, 3633052 . 3638131, 3648071, 3651565 . 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 


National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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ISP-8 A/600 single-chip 8-bit n-channel microprocessor (SC/MP-II) 


general description 

SC/MP (Simple Cost-effective Microprocessor) is a 
single-chip 8-bit microprocessor packaged in a stan- 
dard, 40-pin, dual-in-line package. 

N-channel, silicon gate, depletion mode standard- 
process technology ensures high performance, high 
reliability, and high producibility. 

SC/MP is intended for use in general-purpose applica- 
tions where cost per function is a most significant 
criterion. But cost efficiency is only a part of SC/MP's 
story. It goes on to include a variety of useful 
functions that are not even provided by some of the 
expensive microprocessors, like self-contained timing 
circuitry, 16-bit (65k) addressing capability, serial or 
parallel data-transfercapability and common memory/ 
peripheral instructions. The built-in features in con- 
junction with the low initial cost describe what 
SC/MP really is — a microprocessor specifically 
designed to provide the simplest and most efficient 
solution to many application requirements. 


customer benefits 

■ Simpler interfacing 

• Bidirectional TR 1ST ATE® 8-bit data bus 

• TTL-compatible input/output interface 


■ Si-gate N-channel ion-implant process 

■ Direct Memory Access (DMA) and multiprocessor 
capabilities 

• Handshake bus-access control on chip 

■ Simplified programming 

• Multiple addressing modes — program-counter- 
relative, immediate data, indexed, auto-indexed, 
and implied 

* Direct control output 

• Three user-accessible control-flag outputs 

■ Simpler I/O hardware 

• Separate serial-data input and output ports 

• Two sense inputs 

• niror*t in tor-far* inn tn c+anrJarrl momnr\/ nor+c 

■ Simplified timing hardware 

• On-chip clock generator 

■ Interface flexibility 

• Capability to interface with memories or peri- 
pherals of any speed 

■ Large system capability 

• Address capability to 65k bytes of memory 

■ Simplified power requirements 

• Single 5-volt supply 

• Low power 

■ Lower cost 

• Plastic package 


block and connection diagrams 



INSTRUCTION 
DECODE AND 
CONTROL 


INSTRUCTION 

REGISTER 


ACCUMULATOR 


EXTENSION 

REGISTER 
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applications 


absolute maximum ratings (Note d 


■ Test Systems and Instrumentation ■ Process Controllers Voltage at Any Pin -0.5V to +7. OV 

■ Machine Tool Control ■ Terminals 0 0 

. Small Business Machines . Traffic Controls Operating Temperature Range 0Cto+70C 

• Word Processing Systems . Laboratory Controllers Storage Temperature Range -65°C to +150°C 

■ Educational Systems ■ Sophisticated Games 


■ Multiprocessor Systems ■ Automotive Lead Temperature (Soldering, 10 seconds) 300°C 


dc electrical characteristics (t a = o°c to +70°c, vcc = +5v ± 5 %) 


Parameter 

Conditions 

Min. 

Max. 

Units 

INPUT SPECIFICATIONS 

All Input Pins Except Vcc ar| d GND 
Logic "1" Input Voltage 


2.0 

vcc 

V 

Logic "0" Input Voltage 


-0.5 

0.8 

V 

Input Capacitance 

(All pins except Vcc anc * GND) 



10 

pF 

Supply Current 
>CC 

T A = 25°C 
outputs unloaded 


45 

mA 


t a = o°c 

outputs unloaded 


50 

mA 

OUTPUT SPECIFICATIONS 


"TRI-STATE®" Pins (NWDS, NRDS, 
DB0-DB7, AD00-AD11) 

Logic "1" Output Voltage 

lOUT = -lOOjtiA 

Logic "0" Output Voltage 

lOUT = 2.0mA 

NADS, FLAG 0-2, SOUT, NENOUT 
Logic "1" Output Voltage 

•OUT = -100/uA' 

Logic "1" Output Voltage 

•OUT = -1 m A 

Logic "0" Output Voltage 

lOUT = 2.0mA 

NBREQ (Note 2) 

Logic "0" Output Voltage 

•OUT = 2.0mA 

Logic "1" Output Current 

0 < VouT^ v cc 

XOUT 

Logic "1" Output Voltage 

•OUT = -100/uA 

Logic "0" Output Voltage 

• OUT = 1.6mA 


Vcc-1 


1.5 


o 

■4— > 

o 

r 3' 

T3 

C 

o 

o 

E 

0 

CO 

c 

o 

CO 

2 
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ac electrical characteristics Ha = o°c to +7o°c, vcc = +5V ± 5%, i ttl Load (Note 3)] 

Parameter 

Conditions 

Min. 


■H 

fx 


0.1 

4.0 

MHz 

R = 240ft ± 5% (figure 2B) 

C = 300pF ± 10% 

2.0 

4.0 

MHz 

Tc (Note 4) 


500 


ns 

Microcycle 


1 


MS 

External Clock Input (see figure 2A) 

TWO 


120 


ns 

Twi 


120 


ns 

XOUT/ADS Timing Relationship 
(see figure 3) 

TH (ADS) 


100 

225 

ns 

Address and Input/Output Status 
(see figures 5 and 6) 

T D 1 (ADS) 



3T C /2 

ns 

TW (ADS) 


(T C /2) - 50 


ns 

Ts (ADDR) 


(T C /2) -165 


ns 

TH (ADDR) 


50 


ns 

T S (STAT) 


(T C /2) -150 


ns 

T H (STAT) 


50 


ns 

T H (NBREQ) 


0 


ns 

Data Input Cycle (see figure 5) 

T D (RDS) 


0 


ns 

T W (RDS) 


Tq + 50 


ns 

T S (RD) 


175 


ns 

T H (RD) 


0 


ns 

tacc (RD) 


2Tq - 200 


ns 

Data Output Cycle (see figure 6) 

T D (WDS) 


T C - 50 


ns 

Tw (WDS) 


TC 


ns 

Ts (WD) 


(T C /2) - 200 


ns 

T H (WD) 


100 


ns 

Input/Output Cycle Extend 
(see figure 7) 

T S (HOLD) 


200 


ns 

T D1 (HOLD) 


130 

275 

ns 

T D2 (HOLD) 



350 

ns 

T W (HOLD) 



OO 

ns 

T H (HOLD) 


0 


ns 

Bus Access (see figure 4) 

T D (NENOUT) 



150 

ns 

TQ2 (ADS) 


Tc/2 

3T C /2 

ns 

T H (NENIN) 


0 


ns 

Output Load Capacitance 

XOUT 



30 

mm 

All Other Output Pins 



75 

pF 

Note 1 : Maximum ratings indicate limits beyond which damage may occur. Continuous operation at these limits is not intended and should be 
limited to those conditions specified under electrical characteristics. 

Note 2: NBREQ is an input/output signal that requires an external resistor to Vqc 

Note 3: All times measured from valid Logic "0" level = 0.8 V or valid Logic "1" level = 2.0 V. 

Note 4: Tq is the time period for two clock cycles of the on-chip or external oscillator (Tq = 2/f x ). Refer to paragraph titled Timing Control 
for detailed definition. 

Note 5: All times measured with a 50% duty cycle on the external clock. 
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functional description 

SC/MP is a self-contained general-purpose microprocessor 
designed for ease of implementation in stand-alone, DMA 
(Direct Memory Access), and multiprocessor applications. 
Communications between SC/MP and external memory/ 
peripheral devipes are effected via a 12-bit dedicated 
address bus and an '8-bit bidirectional data bus. During 
the address interval of each input/output cycle, SC/MP 
employs both busses to provide a 16-bit address output: 
the 12 least significant address bits are sent out over - the 
12-bit address bus and the 4 most significant address bits 
are sent out over the 8-bit data bus along with 4 status 
bits. Separate strobe outputs from SC/MP (NADS, 
NWDS, NRDS) indicate when valid address information 


is present on the two busses, and when valid input/ 
output memory or peripheral data are present on, the 
8-bit bus. To further extend flexibility of application, 
serial data input/output ports are also provided so that 
serial data transfers can be effected under program 
control. The remaining input/output signals shown in 
figure 1 are dedicated to general-purpose control and 
status functions, including initialization, bus manage- 
ment, microprocessor halt, interrupt request, input/ 
output cycle extension, and user-specified hardware/ 
software interface functions. A detailed description of 
each input/output signal is provided in table 1. 


4 MSB 
ADDRESS 




BIT 

ADDRESS 


BUS 
ACCESS 


DATA 

I/O 



8-BIT DATA I/O 


FIGURE 1. SC/MP-II Detailed Block Diagram 




a 

o 

(0 

m 

lit 

o 

o 

oc 

Q. 

o 

oc 
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GC 

o 

(ft 

(ft 

Ul 

o 

o 

cc 

a 

o 

cc 

0 

1 



TABLE 1. 

Input/Output Signal Description 

Signal 

Mnemonic 

Functional Name 

Description 

NRST 

Reset Input 

Set high for normal operation. When set low, aborts in-process 
operations. When returned high, internal control circuit zeroes 
all programmer-accessible registers; then, first instruction is 
fetched from memory location 0001 1 6- 

CONT 

Continue Input 

When set high, enables normal execution of program stored in 
external memory. When set low, SC/MP operation is suspended 
(after completion of current instruction) without loss of internal 
status. 

NBREQ 

Bus Request Input/Output 

Associated with SC/MP internal allocation logic for system bus. 

Can be used as bus request output or bus busy input. Requires 
external load resistor to Vcc- 

NENIN 

Enable Input 

Associated with SC/MP internal allocation logic for system bus. 

When set low, SC/MP is granted access to system busses. When 
set high, places system busses in high-impedance (TRI-STATE®) 
mode. 

NENOUT 

Enable Output 

Associated with SC/MP internal allocation logic for system bus. 

Set low when NENIN is low and SC/MP is not using system 
busses (NBREQ-high). Set high at all other times. 

NADS 

Address Strobe Output 

Active-low strobe. While low, indicates that valid address and 
status output are present on system busses. 

NRDS 

Read Strobe Output 

Active-low strobe. On trailing edge, data are input to SC/MP from 

8-bit bidirectional data bus. High-impedance (TRI-STATE®) 
output when input/output cycle is not in progress. 

NWDS 

Write Strobe Output 

Active-low strobe. While low, indicates that valid output data are 
present on 8-bit bidirectional data bus. High-impedance (TRI- 
STATE®) output when input/output cycle not in progress. 

NHOLD 

Input/Output Cycle Extend 
Input 

When set low prior to trailing edge of NRDS or NWDS strobe, 
stretches strobe to extend input/output cycle; that is, strobe is 
held low until NHOLD signal is returned high. 

SENSE A 

Sense/Interrupt Request 

Input 

Serves as interrupt request input when SC/MP internal IE 
(Interrupt Enable) flag is set. When IE flag is reset, serves as user- 
designated sense condition input. Sense condition testing is 
effected by copying status register to accumulator. 

SENSE B 

Sense Input 

User-designated sense-condition input. Sense-condition testing is 
effected by copying status register to accumulator. 

SiN 

Serial Input to E Register 

Under software control, data on this iine are right-shifted into E 
register by execution of SIO instruction. 

SOUT 

Serial Output from E 

Register 

Under software control, data are right-shifted onto this line from 

E register by execution of SIO instruction. Each data bit remains 
latched until execution of next SIO instruction. 

FLAGS 

0, 1, 2 

Flag Outputs 

User-designated general-purpose flag outputs of status register. 

Under program control, flags can be set and reset by copying 
accumulator to status register. 

AD00- 
AD1 1 

Address Bit 00 through 

Address Bit 1 1 

Twelve TRI-STATE® address output lines. SC/MP outputs 12 
least significant address bits on this bus when NADS strobe is low. 

Address bits are then held valid until trailing edge of read (NRDS) 
or write (NWDS) strobes. After trailing edge of NRDS or NWDS 
strobe, bus is set to high-impedance (TRI-STATE®) mode until 
next NADS strobe. 



NOTE; 

The 8-bit bidirectional data bus is set to the high-impedance (TRI-STATE®) mode except when it is actually in 
use by SC/MP (NADS, NRDS, or NWDS low). During the addressing interval of each input/output cycle (NADS 
low), SC/MP provides address and status outputs over the bus; during the ensuing data-transfer interval (NRDS or 

NWDS low), 8-bit input or output data bytes are routed over the bus. 
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TABLE 1. Input/Output Signal Description (Continued) 


Signal Mnemonic/ 

Pin Designation 

Output at NADS Time 

Input at 
NRDS Time 

Output at 

NWDS Time 

Functional Name 

Description 

. DBO 

Address Bit 12 

Fourth most significant bit of 16-bit 

i 


i 

i 



address. 





DB1 

Address Bit 13 

Third most significant bit of 16-bit 







address. 





DB2 

Address Bit 14 

Second most significant bit of 16-bit 







address. 

Input 

data 

OutpL 

it data 

DB3 

Address Bit 15 

Most significant bit of 16-bit address. 

are expected 

are valid 

DB4 

R-Flag 

When high, data input cycle is start- 

on the eight 

on the eight 



ing; when low, data output cycle is 

(DB0-DB7) 

(DB0-DB7) 



starting. 

lines. 


lines. 


DB5 

1-Flag 

When high, first byte of instruction 







is being fetched. 





DB6 

D-Flag 

When high, indicates delay cycle is 







starting; that is, second byte of DLY 







instruction is being fetched. 

} 


i 

r 

DB7 

H-Flag 

When high, indicates that Halt 

Note: The DBO through DB7 



Instruction has been executed. (In 

(AD12-HFLG) lines are a 



some system configurations, the H- 

high-impedance (open circuit) 



Flag output is latched and, in 

load when SC/MP does not 



conjunction with the CONTinue 

have access to the input/ 



input, provides a programmed halt.) 

output bus. 




DRIVERS AND RECEIVERS 

Equivalent circuits for SC/MP drivers and receivers are 
shown below. All inputs have static charge protection 
circuits consisting of an RC filter and voltage clamp. 
These devices still should be handled with care, as the 
protection circuits can be destroyed by excessive static 
charge. 


TIMING CONTROL 

All necessary timing signals are provided by a three-stage 
inverter ring oscillator contained on the SC/MP chip. 
Two control pins, XI N and XOUT, permit the frequency 
of the oscillator to be controlled by any of the following 
methods: 


RECEIVER 


( 

NRST ! I 

CONT ' _ .J 

S,N — t 

1 I I 

4 > GND 



SENA 
SEN B 


NENIN r> 
NH0LD l T 


NBREQCt> 


XIN[^> 


[p| = INPUT 


PROTECTION = 


T= 10ns 




J-S. NWDS 
NRDS 


NADS 
NENOUT 
1 FLG 0-2 
SOUT 


tp>DQ -07 


ADDRO-11 


-Cj>X0UT 


GND 


1. By leaving the XOUT pin unterminated and driving 
the XI N pin with an externally generated TTL clock 
that conforms to the parameters shown in figure 2A. 
For this method, the frequency of the oscillator is 
equal to the frequency of the external clock input. 

2. By connecting a resistor-capacitor feedback network 
between the XI N and XOUT pins and GND as shown 
in figure 2B. 

3. By connecting a crystal with low-pass filter network 
between the XIN and XOUT pins and GND as shown 
in figure 2C (for above 1 megahertz) or figure 2D (for 
1 megahertz or below). For this method, the frequency 
of the oscillator is equal to the resonant frequency of 
the crystal and the low-pass filter prevents unwanted 
harmonic oscillations. 

In addition to illustrating appropriate frequency-control 
networks for the on-chip oscillator, figures 2A through 
2D also show how an optional driver may be used, to 
derive a system clock from the oscillator signal present 
at the XOUT pin. For reference purposes, the timing 
relationship between the XOUT signal and the NADS 
strobe is shown in figure 3. 


SC/MP-II Driver and Receiver Equivalent Circuits 


In the discussions that follow, instruction execution and 
input/output timing are described in terms of microcycles. 
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The time interval of a microcycle is four times the period of the oscillator; that is: 
period of one microcycle = 2Tq 

T C = 2<-±-) = 2(-i-) = 2(j— I— -) 


Tq = time period for two cycles of on-chip or external oscillator 
f G sc = frequency of on-chip oscillator 

f res = resonant frequency of crystal connected between XIN and XOUT pins 
fX|N i frequency of external clock applied to XIN pin 


A. External Clock Input 


C. Crystal with Low-Pass Filter (Above 1 MHz) 




OPTIONAL 
- SYSTEM 
CLOCK 



Typical Oscillator Frequency 
vs RC Time Constant 



CLOCK PERIOD (1/f|MHz> 


FIGURE 2. Frequency Control Networks for On-Chip Oscillator 


Suggested values for Crystal with Low-Pass Filter Network. 


Crystal 

R P 

Cl 

R 1 

2MHz 

lOOkft 

56 pF 

Ikfi 

3.58MHz 

100k£2 

27pF 

1kJ2 

4MHz 

100kf2 

27pF 

IkH 


XTAL is parallel resonant with maximum series resonance equal 
to 1 kfl. 


D. Crystal with Low-Pass Filter (1 MHz or Below) 



X I 
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4. The contents of the status register can be copied into 
the accumulator to enable status modification or condi- 
tional-branch testing. When the status register is copied 
into the accumulator, the contents of the status register 
are not altered but the original contents of the accumu- 
lator are lost. 

5. The contents of the accumulator can be copied into 
the status register to change the outputs of the status 
register, except for status bits 4 and 5 (Sense A and B 
inputs to SC/MP). Since these are read-only bits, they 
are not affected by data movements internal to SC/MP. 
Copying the accumulator into the status register does 
not alter the contents of the accumulator. 

NOTE: 

The flag 0, 1, and 2 outputs of the status register 
serve as latched flags; in other words, they are set 
to the specified state when the contents of the 
accumulator are copied into the status register, and 
they remain in the specified state until the contents 
of the status register are modified again under 
program control. 

STATUS REGISTER 

The function of each bit in the status register is described 
briefly below. 


7 

6 

5 

4 

3 

2 

1 

0 

CY/L 

OV 

SB 

s A 

IE 

F2 

Fl 

’ F 0 


User Flag 0 — User-assigned general-purpose status bit for 
implementation as software status bit or in system 
control applications. This status bit is available as an 
external output from SC/MP. 

User Flag 1 — Same as User Flag 0. 

User Flag 2 — Same as User Flag 0. 

Interrupt Enable Flag — Internal status bit that is set 
and reset under program control. When set, SC/MP 
recognizes external interrupt requests received via Sense 
A input. When reset, inhibits SC/MP from recognizing 
interrupt requests. 

Sense A — General-purpose status input for sensing 
external conditions. When IE flag is reset, this bit can be 
tested by copying status register to accumulator. When 
IE flag is set, this bit serves as interrupt request input 
causing SC/MP to automatically branch to user-generated 
interrupt-service routine in response to high input. 

Sense B — Same as Sense A except that it is not tested 
for interrupt status. 

NOTE: 

Sense A and B inputs are read-only bits. Thus, they 
are not affected when the contents of the accumu- 
lator are copied into the status register. 

Overflow (OV) — This bit is set if an arithmetic over- 
flow occurs during an add (ADD, ADI, or ADE) or a 
complement-and-add instruction (CAD, CAI, or CAE). 
It is not affected by the decimal-add instructions (DAD, 
DAI, or DAE). 

Carry/Link (CY/L) — This bit is set if a carry from the 
most significant bit occurs during an add, complement- 
and-add, or decimal-add instruction. Thus, it serves as a 
carry input to the next add instruction. In addition, it is 
included in the Shift Right with Link (SRL) and Rotate 
Right with Link (RRL) instructions. 


CONTROL 

The operation of the SC/MP microprocessor consists of 
repeatedly accessing or fetching instructions from the 
program stored in external memory and executing the 
operations specified by the instructions. These two steps 
are carried out under the control of an internal micro- 
program. (SC/MP is not user-microprogrammable.) The 
microprogram is similar to a state table specifying the 
series of states of system control signals necessary to 
carry out each instruction. Microprogram storage is 
provided in the instruction decode and control logic, 
and microprogram routines are implemented to fetch 
and execute instructions. The fetch routine first incre- 
ments the program counter, and then causes the instruc- 
tion address to be transferred from the program counter 
to the system busses via the output address register. The 
microprogram next initiates an input data transfer. When 
the instruction operation code is subsequently placed on 
the 8-i>it data bus (single-byte instruction or first byte 
of double-byte instruction), the operation code is loaded 
into the instruction register. The operation code is then 
partially decoded to determine whether the instruction 
contains a second byte. If it does, a second input data 
transfer is effected to load the next byte in the data 
input/output register. 

After the complete instruction is stored in the instruc- 
tion and/or data input/output register(s), the instruction 
decoder transforms the instruction operation code into 
the address of the appropriate instruction-execution 
routine contained in the internal microprogram. The 
microprogram then branches to the specified internal 
address to initiate execution of the instruction. The 
resulting execution routine comprises one or more 
microinstructions that implement the required functions. 
For- example, the first microcycle of an Extension 
Register Add Instruction (ADE) causes the contents of 
the extension register to be gated onto the read bus, 
transferred to the write bus via the bus control logic, 
and then written into the data input/output register. 
The next microcycle causes the contents of the accumu- 
lator to be gated onto the read bus, the contents of the 
read bus to be added to the contents of the data input/ 
output register via the ALU, and the resultant output of 
the ALU to be written into the accumulator via the 
write bus. The final step of the execution routine is a 
jump back to the fetch routine to access the next 
instruction. 

INITIALIZATION 

Since SC/MP may power up in a random condition, the 
following power-up and initialization procedure is 
recommended. 

1. Apply power (GND and Vqc) and set NRST low. 

NOTE: 

Allow ample time (typically, 250 ms) for the 
oscillator and the internal clocks to stabilize. In 
systems where NRST is set low after turning on 
power, NRST must remain low for a minimum of 
4 Tq. While NRST is low, any in-process opera- 
tions are aborted automatically. When NRST is 
low, strobes and address and data busses are in the 
Non-I/O state (high-Z state). 
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2. Set NRST high. If the rise time of this input is too 
slow, the processor, first, will initialize and execute a 
few instructions and, then, will reinitialize. If the applica- 
tion is such that multiple initialization is undesireable, 
NRST should be brought high at a minimum rate of 2 
volts per microcycle. 

NOTE: 

This causes the SC/MP internal control circuit to 
set the contents of all programmer-accessible 
registers to zero. Thus, when SC/MP is granted 
access to the system busses following initialization, 
the first instruction is fetched always from memory 
location 0001 -J6- The NBREQ output goes low, 
indicating the start of this input/output cycle; this 
Occurs at a time within 13 Tq after NRST is set 
high. Normal execution of the program continues 
as long as NRST remains high. 

parallel data transfers 

Parallel data transfers occur during each instruction 
fetch and during the ensuing read/write cycle associated 
with execution of the memory-reference instructions. 
This class of instruction could perhaps more properly be 
called the "Input/Output Reference Class" in the case of 
the SC/MP microprocessor, since all data transfers, 
whether with memory, peripheral devices, or a central 
processor data bus, occur through the execution of these 
instructions. This unified bus structure is in contrast 
with many other microprocessors and minicomputers 
that have one instruction type (input/output class) for 
communication with peripheral devices and another 
instruction type (memory reference class) for communi- 
cation with memories. The advantage of the approach 
taken by SC/MP is that a wider variety of instructions 
(the entire memory-reference class) is available for 
communications with peripherals. Thus, the LD and ST 
(Load and Store) instructions can be used for basic 
transfers, the ILD and DLD (increment/decrement and 
load) instructions can be used for indexing peripheral 
registers, and the remaining memory reference instruc- 
tions can be used, as required, for "one-step" retrieval 
and processing of peripheral input data. 

BUS UTILIZATION 

The bus utilization of SC/MP is shown in table 2. 

NBREQ, NENIN, and NENOUT are active and bus 
access is controlled as shown in figure 4. If NENIN is 
returned high during an input/output cycle, the input/ 
output cycle is repeated when NENIN is again returned 
low. 

During an ILD or DLD instruction, SC/MP does not 
relinquish the bus between the loading of the data and 
the storing of the modified data. If NENIN is brought 
high after the data have been loaded, the load portion of 
the cycle is not repeated when NENIN is returned low. 

BUS ACCESS 

Before SC/MP can initiate parallel data transfers with 
memory or peripheral devices, it must have access to the 
system address and data busses. Three of the SC/MP 
input/output signals are associated with bus control: 
NBREQ, NENIN, and NENOUT. For simple stand-alone 
applications, the NENOUT signal can be ignored and the 
NENIN signal can be tied to GND to allow the SC/MP 
microprocessor to have continual access to the system 


busses. The NBREQ input/output line then goes low 
during each input/output cycle as shown in figures 5 and 
6 to indicate when SC/MP is actually using the system 
busses. 

NOTE: 

The NBREQ input/output line must be tied to 
Vcc v ' a an external load resistor to allow normal 
operation of the SC/MP microprocessor. 

For DMA and multiprocessor applications, the NBREQ, 
NENIN, and NENOUT signals can be interconnected in 
various configurations to allow bus access to be granted 
to requesting devices according to user-specified priori- 
ties. Figure 4 illustrates the general sequence in which 
these signals are processed by SC/MP to gain access to 
the system busses and to indicate when the busses are 
actually being used. 

INPUT/OUTPUT CYCLE 

Once SC/MP has control of the system busses, the actual 
input/output cycle begins. As shown in figures 5 and 6, 
the functions of memory addressing, data reading, and 
data writing are implemented, respectively, by the address 
strobe (NADS), the read strobe (NRDS), and the write 
strobe (NWDS). Note that the NBREQ signal is reset 
high at the end of the input/output cycle to indicate 
that the system busses are now free for use by the 
highest-priority requesting device. 

The first operation that SC/MP performs for each input/ 
output cycle is to load the 12 least significant address 
bits onto the 12-bit address bus, and the 4 most signifi- 
cant address bits along with 4 status bits onto the 8-bit 
data bus. At the same time, SC/MP sets the NADS output 
low to indicate that the address and the status informa- 
tion are valid. The low-order address on the 12-bit bus is 
then held valid for the duration of the input/output 
cycle; the high-order address and the status information 
on the 8-bit bus remain valid only while NADS is low. 
While valid, the status bits have the following signifi- 
cance: 

RFLG — When high, indicates that input/output cycle is 
read cycle; when low, indicates that input/output cycle is 
write cycle. 

IF LG — Set high to indicate that instruction operation 
code (single-byte instruction or first byte of double- 
byte instruction) will be output from memory following 
NADS. 

DFLG — Set high only when second byte of Delay 
Instruction is to be read from memory following NADS. 
Execution of the Delay Instruction then starts at trailing 
edge of NRDS. Upon completion, SC/MP provides NADS 
output to initiate next input/output cycle if bus access 
is granted. Time in microcycles from leading edge of 
delay flag to leading edge of subsequent NADS output is 
computed from the following formula: 

Delay = [9 + 2(AC) + 2 disp + 2^ disp] microcycles 
where 

(AC) = unsigned contents of accumulator 

disp = unsigned displacement value contained in 
second byte of Delay Instruction 

The time derived from the above formula does not 
include the four microcycles required to fetch the first 
byte of the Delay Instruction. Thus, when the Delay 
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Instruction is used for software timing, total instruction 
execution time equals [13 + 2(AC) + 2 disp + 2§ disp ] 
microcycles. 

NOTE: 

When Halt Instruction is executed, instruction 
decode and control logic inhibits incrementing of 
program counter for one input/output cycle. Thus, 
Halt Instruction is read from memory a second 
time to enable generation of HFLG output, but no 


further processing of Halt Instruction occurs. In 
effect, this procedure ensures HFLG is output in 
advance of the next instruction to be fetched from 
memory. 

HFLG — Set high only during addressing interval of read 
cycle that follows Halt Instruction. HFLG may be used 
to cause user-provided external logic to set the CONT 
input low, and thereby to effect a programmed halt. 
Since HFLG read cycle precedes the next instruction 



nenin°high(6) 


A. NBREQ and NENIN Processing Sequence 




TO (NENOUT) H KHh 

— \® ®r 



To (NENOUT) 


[-*— Th (NENIN) 



f^TOj (ADS^I 



B. NBREQ, NENIN, and NENOUT Timing 

Note 1 : NENOUT is always high while SC/MP is actually using bus; that is, NENIN input and NBREQ output are low. 

Note 2: When SC/MP is not using bus (NBREQ output or NENIN input high), NENOUT is held in same state as NENIN input. 

Note 3: NENOUT goes low to indicate that SC/MP was granted access to bus (NENIN low) but is not using bus. 

Note 4: NENOUT goes high in response to high NENIN input. 

Note 5: SC/MP generates bus request; bus access not granted because NENIN high. 

Note 6: NENIN goes low. Bus access now granted and input/output cycle actually initiated. If NENIN is set high while SC/MP has access to 
the bus, the address and data ports will go to the high-impedance (Tri-State®) state, but NBREQ will remain low. When NENIN is subsequently 
set low, the input/output cycle will begin again. 

Note 7: Input/output cycle completed. NENOUT goes low to indicate that SC/MP granted access to bus but not using bus. If NENIN had been 
set high before completion of input/output cycle, NENOUT would have remained high. 

FIGURE 4. Bus Access Control 
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NBREQ 


Th (NBREQ)- 



[-♦T S (AODR) 


I ADDRESS 
| AND STATUS 


[-♦th (stat) 


[-♦Td (RDS) 


•tacc(RD)- 


-Hl -♦Th (ADDR) 


I — H h«-TH(RD) 

! !/H 


(Ts (RD)^-j 


Note: Timing is valid when NENIN is low before NBREQ is set low by SC/MP; see figure 4 for NADS timing when NENIN is 
set low after NBREQ. 


FIGURE 5. SC/MP Data Input Timing 



-T Di (A0S) 


! \ / \ 

|-^-Ts (ADDR) j 


T S (STAT) 


[-♦Th (STAT) 


ADDRESS 
AND STATUS 


Th (NBREQ)- 



■TH (ADDR) 


WRITE DATA VALID 


FIGURE 6. Data Output Timing 
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fetch, termination of programmed halt enables fetch of 
first instruction that follows Halt Instruction. 

After resetting the NADS output, SC/MP generates an 
NRDS or NWDS strobe, respectively, to initiate a data- 
input (read) or data-output (write) operation. For a read 
operation, input data are strobed into SC/MP from the 
8-bit bus on the trailing edge of the NRDS strobe. For a 
write operation, SC/MP places valid output data on the 
8-bit bus on the leading edge of the NWDS strobe. After 
resetting the NRDS or NWDS strobe to complete the 
data transfer, SC/MP then resets the NBREQ signal to 
indicate that the system busses are free for use by 
another controller. 


INPUT/OUTPUT CYCLE EXTENSION 

As shown in figure 7, the NHOLD signal may be set low 
prior to the trailing edge of the NRDS or NWDS strobe 
to cause SC/MP to lengthen the input/output cycle by 
holding the strobe active until after the NHOLD signal 
is returned high. Since there is no restriction on the 
maximum duration of the NHOLD signal, it can be used 
in a variety of applications ranging from accommodation 
of memories/peripherals with long access times to single- 
cycle control of the operating program for software 
debug purposes. 

Figure 8 illustrates a typical circuit that may be used to 
generate an NHOLD signal of repeatable duration. The 
circuit shown employs a DM74165 8-Bit Parallel In/ 
Serial Out Shift Register to allow selection of an input/ 
output cycle extend time that ranges from Tc/2 to 
2Tc in increments of Tc/2. Functional operation of the 
circuit is controlled by the NADS strobe and XOUT 
signals. Each time that the NADS strobe goes low, the 
data present at the A through H terminals are loaded 
into the shift register in parallel. When the NADS strobe 
subsequently returns high, the data are then shifted out 
serially on the positive-to-negative transitions of XOUT. 


Thus, the NHOLD output of the circuit is set low on the 
leading edge of each NADS strobe and, as shown in the 
chart that accompanies the circuit diagram, it remains 
low for a time period ranging from three clock cycles 
minimum (B, C, D, and E inputs = Logic "1") to seven 
clock cycles maximum (B, C, D, and E inputs = Logic 
" 0 "). 

It is important to note that instruction execution time 
is increased whenever an input/output cycle is extended 
via the NHOLD signal. For purposes of computing the 
increase in instruction execution time, it is necessary to 
distinguish between the terms Input/Output Cycle 
Delay Period and Input/Output Cycle Extend Time. The 
term Input/Output Cycle Delay Period refers to the time 
that the NRDS/NWDS strobe is actually "stretched" to 
provide the required memory or peripheral access time. 
The term Input/Output Cycle Extend Time refers to the 
additional number of microcycles required by the 
internal SC/MP microprogram to complete the extended 
input/output cycle; that is: 

Input/Output Cycle Input/Output Cycle 

Delay Period Extend Time 

Tr/2 through 2Tr (> 0 < 1 ucvcle) 1 jucycle 

5Tq/ 2 through ATq (> 1 < 2 pcycles) 2 jucycles 

9Tq/ 2 through 6Tc (> 2 < 3 pcycles) 3 pcycles 

etc. etc. 

The total increase in instruction execution time, there- 
fore, is equal to the Input/Output Cycle Extend Time 
multiplied by the total number of input/output cycles 
associated with the instruction. For example, a DLD 
Instruction is normally executed in 22 microcycles. 
Since this instruction employs three read input/output 
cycles and one write input/output cycle, an Input/Output 
Cycle Extend Time of one microcycle would increase 
total DLD Instruction execution time to 26 microcycles. 




Note 1 : In order to extend the input/output cycle, NHOLD must remain low until the point where NRDS/NWDS would have made a 
low-to-high transition with NHOLD inactive. Dashed line indicates the trailing edge of NRDS/NWDS when NHOLD is not active. 

FIGURE 7. NHOLD Timing 
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INPUT/OUTPUT CYCLE EXTEND 
TIME SELECT INPUTS 



(FROMSC/MP) 


Data Inputs 

B C D E 

NHOLD Duration 
(in clock cycles) 

Input/Output Cycle 

Required Memory 
Access Time 

[t A cc (RD)] 

Delay Period 

Extend Time 
in Microcycles 

1111 

3 

0 

0 

2T C - 200 

1110 

4 

T C /2 

1 

(5Tc/2) - 200 

110 0 

5 

TC 

1 

3T C - 200 

10 0 0 

6 

3T C /2 

1 

(7Tc/2) - 200 

0 0 0 0 

7 

2T C 

1 

1 

4Tc - 200 


FIGURE 8. Typical NHOLD Control Circuit 


serial data transfers 

Serial input/output data transfers can be used efficiently 
with very slow input/output peripherals such as X-Y 
plotters, teletypewriters, slow-speed printers, and so 
forth. Such transfers can be effected in any of the 
following manners: 

1. By assigning serial input/output functions to the 
extension register via the SIO (Serial Input/Output) 
Instruction. When this instruction is executed, the 
contents of the extension register are shifted right one 
bit. At the same time, data present on the SIN line are 
shifted into bit position 7 of the extension register and 
the original contents of bit position 0 are shifted into a 
flip-flop to provide a latched output of the SOUT line. 
The SOUT data are then held latched until the next SIO 
instruction is executed. 

2. By using one of the status flags as an output data bit 
and one of the sense lines as an input data bit. 

3. By implementing external logic such that only one 
line of the 8-bit data input/output bus is used. 

For synchronous systems, serial data input/output timing 
may be provided by program loops that employ the 
delay instruction, or by using one or more of the transfer 
instructions (see table 2) to test the output of an external 
timing circuit. For asynchronous systems, one of the 
sense inputs can be used for testing bit-received/ready 
status and a pulsed flag output can be provided, under 
program control, for peripheral indexing each time that 
a data bit is actually shifted in or out. 

Systems that have several input/output devices must be 
multiplexed; device selection can then be accomplished 
using the status flag outputs of SC/MP, or by using 


parallel input/output, commands to load an external 
latch. Systems that do not require serial input/output 
capability can employ the SIN and SOUT lines as a sense 
input and flag output, respectively. 

interrupts 

When the internal interrupt enable (IE) flag is set under 
program control, the Sense A line is enabled to serve as 
an interrupt request input; when the IE flag is reset, 
SC/MP is inhibited from detecting interrupts. Thus, while 
the IE flag is set, the Sense A input is tested prior to the 
fetch phase of each instruction as shown in figure 9. 
Upon detection of an interrupt request (Sense A high), 
the following events occur automatically. 

1. The status register IE flag is reset to prevent SC/MP 
from responding to any further interrupt requests. 
Interrupt request capability can then be reenabled during 
or at the end of the ensuing user-generated interrupt 
service routine via the IEN (Enable Interrupt) Instruc- 
tion or by copying the accumulator into the status 
register. 

2. The contents of the program counter are exchanged 
with the contents of the pointer register 3. 

3. The contents of the program counter are incremented 
by one to address the first instruction of the user- 
generated interrupt service routine. 

The interrupt system must be armed before interrupts 
are enabled. This is accomplished as follows: 

1. First, the Interrupt Enable Bit in the Status Register 
is set true by executing either an Enable Interrupt 
Instruction (IEN) or a Copy Accumulator to Status 
Register Instruction (CAS). 
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2. Second, one additional instruction is fetched and 
executed. 

A return from interrupt is accomplished by executing 
two instructions: Enable Interrupt (IEN) immediately 
followed by Exchange Pointer 3 with Program Counter 
(XPPC3). 

microprocessor halt 

The CONT input to SC/MP is provided to enable 
suspension of operation without loss of internal status. 
Processing of the CONT input is shown in figure 9. Since 
this is an asynchronous input, it can be controlled by 
external timing logic, or as stated previously, the HALT 
flag output that appears on the 8-bit data bus (during 
the read cycle that follows execution of a Halt Instruc- 
tion) can be used with an external circuit to effect a 
programmed halt condition. Note that when an interrupt 
request is detected while the CONT input is low, the first 
instruction of the user-generated interrupt service routine 
is automatically executed. Thus, the first instruction of 
the interrupt service routine can be used to reset the 
externa! CONT input logic and, thereby, to terminate 
the microprocessor halt condition if so desired. 

After execution of an instruction, the CONT input must 
be high for a minimum time of 2 Tq (1 microcycle) in 
order to fetch and execute the next instruction. 


eight general categories. A listing of the complete 
instruction set is provided in table 2; typical instruction 
execution times are given in table 3, and notations and 
symbols used as shorthand expressions of instruction 
capability are defined in table 4. 

ADDRESSING 

During execution, instructions and data defined in a 
program are stored into and loaded from specific 
memory locations, the accumulator, or selected registers. 
Because SC/MP, memory (read/write and read-only), 
and peripherals are on a common data bus, any instruc- 
tion used to address memory may be used to address the 
peripherals. The formats of the instruction groups that 
reference memory are shown below. 

7, , , , 3 J 2 I 1 , 0 7 ,,,,,,, 0 

opcode m ptr disp Memory Reference Instructions 

o dc ode ntr Hkn Memory Increment/Decrement 

M Instructions and Transfer Instructions 

Memory-reference instructions use the PC-relative, in- 
dexed, or auto-indexed methods of addressing memory. 
The memory-increment/decrement instructions and the 
transfer instructions use the PC-relative or indexed 

rv>o+H nrlr n-f orirlrocclnn 
1 1 iu li hjuj vi uwi vjjii iy. 

The various methods of addressing memory and peri- 
pherals are shown below. 


Immediate addressing is an addressing format specific to 
the immediate instruction group. 


INSTRUCTION 

FETCH 

^ TIME ^ 


INTERRUPT 
SYSTEM 
_ ARMED 


RESET INTERRUPT ENABLE 
EXECUTE XPPC 3 


INCREMENT PC 
FETCH INSTRUCTION 
EXECUTE INSTRUCTION 


FIGURE 9. 

Microprocessor Halt and Interrupt Request Input Processing 


instruction set 

The SC/MP instruction set provides the general-purpose 
user of microprocessors a powerful programming capa- 
bility along with above-average flexibility and speed. The 
instruction set consists of 46 instructions, which comprise 


Type of 


Operand Formats 

Addressing 

m 

ptr 

disp 

PC-relative 

0 

0 

-128 to +127 

Indexed 

0 

1, 2, or 3 

-128 to +127 

Immediate 

1 

0 

-128 to +127 

Auto-indexed 

1 

1, 2, or 3 

-128 to +127 


For PC-relative, indexed, and auto-indexed memory- 
reference instructions, another feature of the addressing 
architecture is that the contents of the extension register 
are substituted for the displacement if the instruction 
displacement equals -128 (-X'80). 

NOTE: 

All arithmetic operations associated with address 
formation affect only the 12 low-order address 
bits; no carry is provided to the 4 high-order bits. 

For systems employing memories of 4k or less, the 
high-order bits can be ignored as they are set to 
0000 following initialization. For systems employ- 
ing larger memories, the high-order bits must be 
set to the starting address of the desired 4k block 
of memory. For example: 

000l2enables memory locations IOOO16 " 1 FFF15 
to be addressed. 

OOIO 2 enables memory locations 2000-|@ - 2FFF-|g 
to be addressed and so forth. 

PC-Relative Addressing - A PC-relative address is formed 
by adding the displacement value specified in the operand 
field of the instruction to the current contents of the 
program counter. The displacement is an 8-bit twos- 
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complement number, so the range of the PC-relative 
addressing format is — 1 28 -jo to +1 27 io locations from 
the current contents of the program counter. 

Immediate Addressing — Immediate addressing uses the 
value in the second byte of a double-byte instruction as 
the operand for the operation to be performed (see 
below). 

For example, compare a Load (uD) instruction to a Load 
Immediate (LDI) instruction. The Load instruction uses 
the contents of the second byte of the instruction in 
computing the effective address of the data to be 
loaded. The Load Immediate instruction uses the con- 
tents of the second byte as the data to be loaded. 

Indexed Addressing — Indexed addressing enables the 
programmer to address any location in memory through 
the use of the pointer register and the displacement. 
When indexed addressing is specified in an instruction, 
the contents of the designated pointer register are added 
to the displacement to form the effective address. The 
contents of the pointer register are not modified by 
indexed addressing. 

Auto-Indexed Addressing — Auto-indexed addressing 
provides the same capabilities as indexed addressing 
along with the ability to increment or decrement the 


designated pointer register by the value of the displace- 
ment. If the displacement is less than zero, the pointer 
register is decremented by the displacement before the 
contents of the effective address are fetched or stored. 
If the displacement is equal to or greater than zero, the 
pointer register is used as the effective address, and the 
pointer register is incremented by the displacement after 
the contents of the effective address are fetched or 
stored. 


system implementation 

Figures 10 through 12 illustrate typical SC/MP system 
configurations. In figure 10, SC/MP is shown intercon- 
nected to three memory devices to form a stand-alone 
4-device system that provides 256 words of read/write 
memory and 2,048 words for program storage. Figure 1 1 
shows SC/MP interconnected to an external controller 
for Direct Memory Access (DMA) operation, and figure 
12 illustrates a multiprocessor application using SC/MP's 
built-in logic to control bus access. 




CO 

c 

o 

CO 

Z 


FIGURE 11. SC/MP-II Interconnected for Direct Memory Access (DMA) Operation 
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NENIN) NENOUTi NENIN 2 NEN 0 UT 2 NENINfl NENOUTn 

SC/MP #1 SC/MP #2 SC/MP #N 


VSM'.V- w.\v\ \wiwv\WM 

Was . address and control 



NENOUT1/NENIN2 


NENOUT2/NENINN 


! 1_r 


— *sr s- 


FIGURE 12. Multiprocessor System Using SC/MP-!! Suiltin Logic for Bus Control 


TABLE 2. Bus Utilization of Each Instruction 


INSTRUCTION 

t 

0 

1 

2 

SCL. CCL. CSA, RR, RRL, 
SR.SRL, and SIO 

1 

1 

1 

LDE, ANE, ORE, XRE, 
CAS, IEN, and DINT 

1 

t 

1 

XAE, XPPC, and ADE 

1 

t 

1 

CAE, XPAH, and XPAL 

1 

1 

1 

DAE 

1 

1 

1 

HALT 

1 

1 

1 

O 

JP, JZ, and JNZ 



P 

(No jump) 

1 

1 

V 

JMP, JP, JZ, and JNZ 

1 

1 

V 

(Do jump) 



E 

ADI 

1 

1 

H 

LDI, ANI, ORI, and XRI 

1 


M 




H , 

CAI 

1 

1 

1 

DAI 


1 

1 

ST 

1 

1 

1 

LD, AND. OR, XOR 

1 

1 

t 

ADD 

1 

1 

1 

CAD 

1 

1 

1 

DAD 


1 

1 

DLD and ILD 

1 

1 

1 

DLY (minimum) 





■TIME IN MICROSECONDS v 

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 




LEGEND: 

f 1 BUS UTILIZATION INTERVAL 

READ CYCLE WITH H-FLAG 
OUTPUT 

Hi OPERAND STORE 

-*-*» BUS NOT RELEASED DURING 
THIS TIME 


h I I 

I I I I I 
f P° I F 1 I I 

t « I T I I I 

1 N j H | I I 

I °l h-4-^ 


8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

NS 10450 
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DOUBLE-BYTE INSTRUCTIONS 


TABLE 3. SC/MP Instruction Summary 


MNEMONIC 


DESCRIPTION 


OBJECT FORMAT 



Memory Reference Instructions 







LD 

Load 


11000 

n 

sa 

disp 


(AC)-(EA) 

18 

ST 

Store 


IKIilill 




(EA)-(AC) 

18 

AND 

AND 


110 10 




(AC)-(AC) A(EA) 

18 

OR 

OR 


110 11 




(AC)-(AC) V(EA) 

18 

XOR- 

Exclusive-0 R 


11100 




(ACMAC)-V-(EA) 

18 

DAD 

Decimal Add 






(ACMAC)iq + (EA)io + (CY/L);(CY/L) 

23 

ADD 

Add 


11110 




(ACMAC) + (EA) + (CY/L);(CY/L),(OV) 

19 

CAD 

Complement and Add 


jjftllBI 




(ACMAC) + ~(EA) + (CY/L);(CY/L),(OV) 

20 


Memory Increment/Decrement Instructions 


mm 

IE 





ILD 

Increment and Load 


10 10 10 

sa 

disp 


(AC). (EAMEA) + 1 

22 

DLD 

Decrement and Load 


10 1110 



(AC). (EAMEA) - 1 

22 


Immediate Instructions 


76543210 

76543210 




LDI 

Load Immediate 


11000100 

data 


(AC)*- data 


ANI 

AND Immediate 


11010100 


(ACMAC) A data 


ORI 

OR Immediate 


110 11 

1 00 


(ACMAC) V data 

EH 

XRI 

Exclusive-OR Immediate 


11100100 


(ACMAC)-V-data 

KH 

DAI 

Decimal Add Immediate 


1110 1 

1 00 


(ACMAC) io + dataio + (CY/L);(CY/L) 

15 

ADI 

Add Immediate 


11110100 


(ACMAC) + data + (CY/L);(CY/L),(OV) 

11 

CAI 

Complement and Add Immediate 


11111100 


(ACMAC) + -data + (CY/L);(CY/L),(0V) 

12 


Transfer Instructions 


765432 

1 0 

7 654 3 2 1 0 




JMP 

Jump 


100100 

ptr 

disp 


(PC)-EA 

11 

JP 

Jump if Positive 


100101 



If (AC) > 0 , (PC)-EA 

9. 11 

JZ 

Jump if Zero 


100110 



If (AC) = 0, (PC)-EA 

9, 11 

JNZ 

Jump if Not Zero 


100111 



If (AC) #0, (PC)-EA 

9, 11 


Double-Byte Miscellaneous Instructions 


76543210 

76543210 




DLY 

Delay 


10001111 

disp 


count AC to -1 , 

13 to 


OPERATION 


MICRO- 

CYCLES 


delay 


131,593 


microcycles 


SINGLE-BYTE INSTRUCTIONS 


MNEMONIC 

DESCRIPTION 

OBJECT FORMAT 

OPERATION 

MICRO- 

CYCLES 


Extension Register Instructions 

76543210 



LDE 

Load AC from Extension 


01000000 


(AC)— (E) 

6 

XAE 

Exchange AC and Extension 


00000001 


(AC)— (E) 

7 

ANE 

AND Extension 


01010000 


(ACMAC) A (E) 

6 

ORE 

OR Extension 


01011000 


(AC)— (AC) V (E) 

6 

XRE 

Exclusive-OR Extension 


01 100000 


(ACMAC)-V-(E) 

6 

DAE 

Decimal Add Extension 


01 101000 


(AC)— (AC) to + (E) 10 + (CY/L) ;(C Y/L) 

11 

ADE 

Add Extension 


01 1 10000 


(AC)— (AC) + (E) + (CY/L);(CY/L),(OV) 

7 

CAE 

Complement and Add Extension 


01111000 


(AC)— (AC) + -(E) + (CY/L) ;(C Y/L), (OV) 

8 


Pointer Register Move Instructions 

76543210 




Exchange Pointer Low 


o 

o 

o 

o 

ptr I 

(AC)— (PTR 7;0 ) 

8 


Exchange Pointer High 


001 101 


(AC)— (PTR 15:8 ) 

8 


Exchange Pointer with PC 


0 0 1111 


(PC)— (PTR) 

7 


Shift, Rotate, Serial I/O Instructions 

76543210 



SIO 

Serial Input/Output 


0001 1001 


(EjMEi.i), SI N— *■( E 7 ) , (E 0 )-SOUT 

5 

SR 

Shift Right 


00011100 


(ACiMACj.i),0-(AC 7 ) 

5 

SRL 

Shift Right with Link 


00011101 


(ACjMACj.i), (CY/LMACy) 

5 

RR 

Rotate Right 


0 0 0 1 1 1 

1 0 


(ACjMACj-i ), (AC 0 MAC 7 ) 

5 

RRL 

Rotate Right with Link 


00011111 


(ACjMACj.i ), (AC 0 MCY/LMAC 7 ) 

5 


Single-Byte Miscellaneous Instructions 

76543210 



HALT 

Halt 

1 

00000000 


Pulse H-flag 

8 

CCL 

Clear Carry/Link 

1 

00000010 


(CY/L)— 0 

5 

SCL 

Set Carry/Link 

1 

0000001 1 


(CY/L)— 1 

5 

DINT 

Disable Interrupt 

1 



(IE)— 0 

6 

IEN 

Enable Interrupt 


00000101 


(IE)— 1 

6 

CSA 

Copy Status to AC 


000001 

1 0 


(AC)— (SR) 

5 

CAS 

Copy AC to Status 


000001 1 1 


(SR)— (AC) 

6 

NOP 

No Operation 




None 

5 
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TABLE 4. Instruction Execution Time 


MICROCYCLES 



Note: If slow memory is being used, the appropriate delay should be added for each read or write cycle. 

TABLE 5. Symbols and Notations Used to Express Instruction Execution 


SYMBOL AND 
NOTATION 

MEANING 

AC 

8-bit Accumulator. 

CY/L 

Carry/Link Flag in the Status Register. 

data 

Signed, 8-bit immediate data field. 

disp 

Displacement; represents an operand in a nonmemory reference instruction or an address 


modifier field in a memory reference instruction. It is a signed twos-complement number. 

EA 

Effective Address as specified by the instruction. 

E 

Extension Register; provides for temporary storage, variable displacements and separate serial 
input/output port. 

i 

Unspecified bit of a register. 

IE 

Interrupt Enable Flag. 

m 

Mode bit, used in memory reference instructions. Blank parameter sets m = 0, @ sets m = 1. 

OV 

Overflow Fiag in the Status Register. 

PC 

Program Counter (Pointer Register 0), during address formation, PC points to the last byte of 
the instruction being executed. 

ptr 

Pointer Register (ptr = 0 through 3). The register specified in byte 1 of the instruction. 

P tr n:m 

Pointer register bits; n:m = 7 through 0 or 15 through 8. 

SIN 

Serial Input pin. 

SOUT 

Serial Output pin. 

SR 

8-bit Status Register. 

( ) 

Means "contents of." For example, (EA) is contents of Effective Address. 

[ ] 

Means optional field in the assembler instruction format. 

~ 

Ones complement of value to right of ~. 


Means "replaces." 


Means "is replaced by." 


Means "exchange." 

@ 

When used in the operand field of the instruction, sets the mode bit (m) to 1 for auto- 
incrementing/auto-decrementing indexing. 

10+ 

Modulo 10 addition. 

A 

AND operation. 

V 

Inclusive-OR operation. 


Exclusive-OR operation. 

> 

Greater than or equal to. 

= 

Equals. 

* 

Does not equal. 
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ISP-8A/600 single-chip 8-bit n-channel microprocessor (SC/MP-II) 


40-Lead Ceramic Dual-in-Lirte Package (D) 
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Preliminary 


INS8900 Single-Chip 16-Bit 
N-Channel Microprocessor 


General Description 

The INS8900 is a single-chip 16-bit microprocessor 
housed in a standard hermetically sealed 40-pin ceramic 
dual-in-line package. The INS8900 is fabricated using 
N-channel silicon gate MOS technology. The INS8900 is 
intended for use in applications where the convenience 
and efficiency of 16-bit word length is desired while 
maintaining the low cost inherent in single-chip fixed 
instruction microprocessors. The INS8900 is a true 
16-bit central processor unit: it makes use of 16-bit 
instruction words and 16-bit data words, and features a 
powerful, efficient, and flexible set of 46 instructions. 
All instructions use a single-word 16-bit format, thus 
reducing memory accesses and program storage require- 
ments. A unique feature of the INS8900 is the ability 
to operate on both 8-bit and 16-bit data words: this 
extends the inherent efficiency and power of a 16-bit 
processor to 8-bit applications. 


Features 

• 46 Instruction Types 

• All Instructions Single Word 

• Multiple Addressing Modes 
— Program-Counter Relative 
— Base Page 

— Indexed 

— Direct and Indirect 

• Four General-Purpose Accumulators 

• Byte and Word Processing 

• Common Memory and Peripheral Addressing 

• Six Hardware-Vectored Priority Interrupts 

• 10-Word On-Chip Stack 

• Three Control Flag Outputs 

• Three Sense Inputs 

• Four I/O Control Strobe Signals 

• Single-Phase 2 MHz Clock 

• Low-Power Schottky Compatible Outputs 


INS8900 Minimum System Block Diagram 
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INS8900 Single-Chip 16-Bit N-Channel Microprocessor 








Absolute Maximum Ratings 





Voltage at Any Pin with Resepct to 

Most Negative Supply (Vgg) .-0.3 V to +20 V 

Operating Temperature Range 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (soldering, 10 seconds) +300°C 





Electrical Characteristics 





(T A = 0°c to +70° C, Vss = o V, V DD = + 1 2 V ± 5%, Vqc = +5 V ± 5%, V B B = -8 V ± 5%) 




Symbol 

Parameter 

Conditions 

Min 

Max 

Units 

OUTPUT SPECIFICATIONS 


D00-D15, F11-F14, ODS, IDS, NADS 

(These are low-power Schottky-compatible push-pull outputs.) 


■■ 



VOH 

Logic "1" Output Voltage 

•out = -500 juA 



V 

VOL 

Logic "0" Output Voltage 

NHALT, CONTI N (low-power Schottky outputs) 

IOUT = 900 juA 

H 

0.4 

V 

VOH 

Logic “V Output Voltage 

■OUT = -250 juA 



V 

v OL 

Logic "0” Output Voltage 

■OUT = 600 /uA 

■ 

0.4 

V 

INPUT SPECIFICATIONS 


D00-D15, NIR2-NIR5, EXTEND, JC13-JC15, NINIT, 
CONTIN, NHALT (low-power Schottky inputs) 





V|H 

Logic "1" Input Voltage 


2.4 

vcc + 1 

V 

V|L 

Logic “0” Input Voltage 


-1.0 

+0.8 

V 

«L 

Input Leakage Current (except NHALT, CONTIN, JC13-JC15) 

VsS^ v in<Vcc + 1 


40 

MA 

1 1 L 

Logic "0" Input Current, NHALT, CONTIN (Note 2) 

V|N = 0.4 V 


-7.0 

mA 

IlL 

Logic "0” Input Current, JC13-JC15 (Note 2) 

BPS (This is an MOS level input.) 

V | |\j = 0.4 V 


-3.0 

mA 

V|H 

Logic "1" Input Voltage 


Vdd- 1 

Vdd + 1 

V 

V|L 

Logic "0" Input Voltage 


-1.0 

+0.8 

V 

IlH 

Logic "1" Input Current (Note 3) 

CLKX (This is an MOS level input.) 

V|N= 13.6 V 


750 

MA 

VCIL 

Clock "0" Voltage 


-1.0 

+0.8 

V 

VCIH 

Clock "1" Voltage 


v dd - 1 

vdd + i 

V 

C|N 

Input Capacitance 



20 

pF 

■dd 

Average Supply Current (Vdd) (Note 4) 

tp = 500 ns, T A = 25° C 


100 

mA 

'cc 

Average Supply Current (Vcc) (Note 4) 

tp = 500 ns, T A = 25° C 


10 

mA 

•bb 

Average Supply Current (V B b) 

> 

00 

i 

ii 

00 

00 

> 


-200 

juA 
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Tming Specifications 


Symbol 

Parameter 

Conditions 

Min 

Max 

Units 


CLKX 





t r » tf 

Rise and Fall Times (Note 5) 

(Referenced to 10% and 90% amplitude) 

i 

5 

30 

ns 

tp 

Clock Period 


500 

650 

ns 

tCLK- tNCLK 

Pulse Width (Referenced to 50% amplitude) 


tp/2 - 5% 

tp/2 + 5% 

ns 


EXTEND 






Individual Extend Duration 



2 

JUS 

tES 

Extend Setup Time (Note 6) 


70 


ns 

tEH 

Extend Hold Time (Note 6) 


120 


ns 


Propagation Delay 





tDDl 

NHALT, CONTIN (Note 7) 

C(_ = 40pF, 

1 low-power Schottky load 


200 

ns 

tDD2 

NADS, IDS, ODS, D00-D15 (Note 7) 

C|_ = 40pF, 1 INS8208 load 


200 

ns 


D00-D15 





tDS 

Input Setup Time (Note 6) 


50 


ns 

tDH 

Hold Time (Note 8) 


0 


ns 

tFW 

F11-F14 Pulse Flag (PFLG) Pulse Width 


4tp - 300 

4tp + 300 

ns 

tNW 

NINIT initialization Pulse Width 


8 


tP 

t|RW 

NIR2-NIR5 Input Pulse Width to Set Latch 


1 


tp 


Note 1: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not 
intended and should be limited to those conditions specified under DC electrical characteristics. 

Note 2: NHALT, CONTIN, and JC13-JC15 logic "0" input currents specified when the internal chip loads are putting out a logic " 1 ." 
Note 3: Pull-down transistor provided on chip. 

Note 4: Supply currents measured with 40pF and INS8208 loads. 

Note 5: Clamp diode and series damping resistor may be required to prevent clock overshoot. 

Note 6: Measured with respect to appropriate valid logic level of CLKX. 

Note 7: Delay measured from valid logic level on CLKX edge initiating change to valid output voltage level. 

Note 8: With respect to the valid "0" level on the falling edge of Input Data Strobe (IDS). 

Note 9: Typical load circuit: 




Note 11 : Typical Vqd supply current versus temperature. 



TEMP (°C) 
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*V|N MUST BE AT THE CORRECT LOGIC LEVEL AT THIS TIME. 

NOTE: SIGNALS ARE REFERENCED TO VALID LOGIC LEVELS ON CLOCK INPUT. INTERNAL CLOCK PHASES ARE SHOWN 
FOR REFERENCE ONLY; THEY ARE NOT AVAILABLE EXTERNALLY. 


Figure 3. Address Output and Data Input Timing 
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Timing Waveforms (continued) 

INTERNAL 

CLOCK PHASE 2345 678123 

CLKX 

ADDRESS 
DATA 

NADS 

OUTPUT 
DATA 

00S 

Figure 4. Data Output Timing 



INTERNAL 


CLOCK PHASE 


, EXTRA CLOCK 
H CYCLES DUE 





CLKX 

ADDRESS 

DATA 

NADS 

PACE 

OUTPUTS 

INPUT 

DATA 

OUTPUT 

DATA 

0 OS/IDS 

EXTENO 



Figure 5. Extend I/O Signal Timing 


cc 

o 

(/) 

</> 

UJ 

o 

o 

cc 

Ob 


o 


cc 

o 


s 





Figure 6. Suspend I/O Signal Timing 
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Tining Waveforms (continued) 


>11 +te CYCLES 



>8 + te CYCLES 



NHALT 


CONTiN 


-DRIVEN LOW EXTERNALLY - 



„ DRIVEN HIGH EXTERNALLY 

(OR USING INTERNAL PULLUP) 

* 

>5 + te CYCLES 



- CONTINUE DRIVEN EXTERNALLY 
INTERRUPT SERVICE STARTS 



NOTES: 

1. EXTERNALLY GENERATED TTL INPUTS OVERRIDE PACE OUTPUTS. 

2. CROSSHATCH INDICATES "DON7 CARE" INPUT STATE. 

3. te - DURATION OF EXTEND DURING PACE I/O CYCLES TIMING ASSUMES NO OTHER EXTENDS AND NO SUSPENDS. 


Figure 7. Relative Timing for Level-0 Interrupt Generation 


CONTIN 


RESUME NORMAL OPN- 
APPROX 4 CYCLES 



CONTINUE DRIVEN 
EXTERNALLY 


(EXTERNAL CIRCUITS HIGH IMPEDANCE) 


NOTES: 


1. EXTER NALLY GENERATED TTL INPUTS OVERRIDE PACE OUTPUTS. 

2. CROSSHATCH INDICATES "DON'T CARE" INPUT STATE. 

3. t« + DURATION OF EXTEND DURING PACE I/O CYCLES TIMING ASSUMES NO OTHER EXTENDS AND NO SUSPENDS. 


Figure 8. Relative Timing for Processor Stall 


The architecture of the INS8900 (shown in Figure 9) 
features a number of resources to minimize system pro- 
gram and read/write storage, increase throughput, and 
reduce the amount and cost of external support hard- 
ware. Principal resources that allow these efficiencies to 
be achieved include: 

Four 16-bit general purpose working registers available 
to the user reduce the number of memory load and store 
operations associated with saving temporary and inter- 
mediate results in system memory. 

An independent 16-bit status and control flag register 

automatically and continuously preserves system status. 
The user may operate on its contents as data, allowing 
masking, testing, and modification of several bit fields 
simultaneously. 

A ten-word (16-bit) last-in, first-out (LIFO) stack 
inherently decreases response time to interrupts while 
eliminating both program and read/write system storage 
overhead associated with storing stack information 
outside the microprocessor chip. 


Stack full/stack empty interrupts are provided to facili- 
tate off-chip stack storage in those applications where 
additional stack capacity is desirable. 

A six-level vectored priority interrupt system internal to 
the chip provides automatic interrupt identification, 
eliminating both program storage overhead and the time 
normally required to poll peripherals in order to identify 
the interrupting device. 

Three sense inputs and four control flag outputs allow 
the user to respond directly to specific combinations of 
status present in the microprocessor-based system, thus 
eliminating costly hardware, program overhead, and 
throughput associated with implementing these func- 
tions over the system data bus. 

A comprehensive set of input/output control signals 
provided by the internal control logic simplifies inter- 
faces to memory and peripherals and allows flexible 
control of INS8900 operations. 

Single-phase 2.0 MHz clock input is easily generated with 
a minimum of external components. 
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OPERAND BUS 


D15-D00. 
(30-40, 1- 5) < 


I/O DATA 
AND ADDRESS 
BUFFERS 


JUMP 

CONDITION 

MULTIPLEXER 


INSTRUCTION 

REGISTER 


MICROPROGRAM 

ADDRESS 

GENERATION 


MICROPROGRAM 

ADDRESS 

REGISTER 


ARITHMETIC 

LOGIC 

UNIT 

AND 


TEMPORARY 
REGISTER 1 


TEMPORARY 
REGISTER 2 


ACCUMULATOR 

0 


ACCUMULATOR 

1 


ACCUMULATOR 

2 


ACCUMULATOR 

3 


PROGRAM 

COUNTER 


MICROPROGRAM 

STORAGE 



CONTROL 

LOGIC 


— 

| IE2 

1 IE3 
= IE4 

UJ —ii ■ i ii 

“ IE5 
S OVF 

S CRY 

< LINK 
^ INTEN 
g BYTE 

£ Trr 

2 F12 

z F13 
« F14 


.STACK FULL/EMPTY 

<1Z> mn: 

(IB) N RJ 

tlM N»R3 

(i4) 


INTERNAL 

CLOCK 

GENERATION 



Figure 9. INS8900 Detailed Block Diagram 












INS8900 FUNCTIONAL PIN DEFINITIONS 

The functions of each of the INS8900 signals are de- 
scribed below. Voltage and timing specifications for the 
signals are provided in the table of electrical character- 
istics and the timing diagrams, respectively. 

CLKX (Input): External clock input (single-phase). 

D00-D15 (Input/Output): Data bus lines. Bidirectional 
low-power Schottky-compatible lines used for input and 
output of data and for output of 16-bit addresses on I/O 
cycles. 

NADS (Output): Address Data Strobe. The negative-true 
NADS signal is sent out at the beginning of every data 
input/output cycle and indicates that a memory or 
peripheral address has been output on the data bus lines. 
The address is stable on the data bus while the NADS 
signal is active low. 

ODS (Output): Output Data Strobe. The ODS signal 
indicates to external circuits that the data bus contains 
valid output data. 

IDS (Output): Input Data Strobe. The IDS signal 
indicates to external devices that the INS8900 is per- 
forming a data input cycle. The signal should be used by 
memory or peripheral devices to gate data onto the 
INS8900 data bus lines. 

EXTEND (Input): Extended Data Transfer. The EX- 
TEND signal is used by slower memory or peripheral 
devices to temporarily increase the time duration of data 
input/output transfers. The EXTEND signal should be 
driven high at the beginning of an ODS or IDS signal and 
held high until output data has been captured or input 
data is made available to the data bus. The EXTEND 
signal can also be used to suspend input/output opera- 
tions by applying the signal after the end of ODS or IDS. 

JC13, JC14, JC15 (Input): Jump Conditions 13, 14, and 
15. JC13, -14, and -15 are user-specified inputs that can 
be tested using the Branch-On-Condition (BOC) Instruc- 
tion. If the jump condition input specified in the BOC 
Instruction is high, a program branch is effected. The 
JC13-JC15 signals are useful for testing status of exter- 
nal devices and receiving serial data. 

F11, F12, F13, F14 (Output): General-purpose control 
flag outputs from the INS8900 Status and Control Flag 
Register. Individual flags may be set by the Set Flag 
Ihstruction (SFLG) and pulsed or reset by the Pulse Flag 
Instruction (PFLG). The F11-F14 signals may be used 
for direct control of system functions or serial data 
output. 

NIR2, NIR3, NIR4, NIR5 (Input): Interrupt Requests 
2, 3, 4, and 5. When these negative-true input signals are 
low for 1 clock period, minimum, the associated internal 
Interrupt Request Latch is set if the corresponding 
interrupt enable has been set by the user's program. The 
interrupt will be serviced after completion of the current 
instruction if the Master Interrupt Enable is set. Inter- 
rupt Requests are prioritized, with NIR5 having lowest 
priority. 

NHALT (Input/Output): Halt. When the negative-true 
NHALT signal is driven low by external logic, it effects 
a microprocessor stall or Level-0 Interrupt, depending 


on timing of the CONTI N signal. When not controlled 
by external logic, NHALT is driven low by the INS8900 
for 7/8 of a duty cycle while a programmed halt condi- 
tion exists. Programmed halt is initiated by the Halt 
Instruction and terminated by pulsing the CONTIN line 
via external logic. 

CONTIN (Input/Output): Continue. The CONTIN signal 
is used in the input mode to terminate a programmed 
halt, or to exercise microprocessor stall and Level-0 
Interrupt, or as a jump-condition input that can be 
tested using a BOC instruction. In the output mode, 
CONTIN transmits an interrupt acknowledge pulse to 
acknowledge CPU response to an active interrupt input. 

BPS (Input): Base Page Select. The BPS signal enables 
one of two base-page addressing schemes to be selected. 
When BPS is low, the first 256i 0 words of memory con- 
stitute base page (page zero). When BPS is high, the first 
128 10 memory words and the last 128 10 memory words 
constitute base page. 

NINIT (Input): Initialize. Initialize is applied after 
power supplies and clock are stable. While the negative- 
true NINIT signal is low, the INS8900 operation is 
suspended, and the IDS/ODS signals are set to the 
inactive state. After NINIT completes a low-to-high 
transition, the program counter is set to zero, the inter- 
nal stack pointer is cleared, and all flags and interrupt 
enables are set low except Level-0 Interrupt Enable, 
which is set high. All other registers contain arbitrary 
values. 

POWER SUPPLIES 
VSS : Ground. 

Vdd : +12 volts. 

Vcc‘ +5 volts. 

Vbb= -8 volts. 


DUAL-IN-LINE PACKAGE 


D04— 

1 

40 

— 005 

DOS— 

2 

39 

— D06 

D02 — 

3 

38 

— D07 

D01 — 

4 

37 

— 008 

Doo- 

5 

36 

— 009 

ms— 

6 

35 

— DIO 

ODS— 

7 

34 

— Dll 

NADS— 

8 

33 

— D12 

NHALT— 

9 

32 

— 013 

CONTIN— 

10 

31 

— D14 

JC14— 

11 

30 

— D15 

JC15— 

12 

29 

— VoD (+12 V) 

JC13— 

13 

28 

— BPS 

NIR5— 

14 

27 

— EXTEND 

NIR4 — 

15 

26 

— NINIT 

NIR3— 

16 

25 

— Vcc(+5V) 

NIR2— 

17 

24 

— CLKX 

F11 — 

18 

23 

— V B b(-8V) 

F12— 

19 

22 

— F14 

VSS (GND) — 

20 

21 

— F13 


TOP VIEW 


Figure 10. INS8900 Pin Assignment 
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INTERRUPT SYSTEM 


Table 1. Interrupt Pointer Table 


The INS8900 microprocessor provides a six-level, vec- 
tored, priority interrupt structure. This allows automatic 
identification of an interrupting device's level ancLallows 
all devices on an interrupt level to be enabled or disabled 
as a group, independent of other interrupt levels. An 
individual interrupt enable is provided in the status 
register for each level, as shown in figure 11, and a 
master interrupt enable (IEN) is provided for all 5 lower 
priority levels as a group. Negative true interrupt request 
inputs are provided to allow several interrupts to be 
wire ORed on each input. When an interrupt request 
occurs, it will set the interrupt request latch if the 
corresponding interrupt enable is true. The latch will be 
set by any pulse exceeding one clock period in duration, 
which is useful for capturing narrow timing or control 
pulses. If the master interrupt enable (IEN) is true, then 
an interrupt will be generated. During the interrupt 
sequence an address is provided by the output of the 
priority encoder and is used to access the pointer for the 
highest-priority interrupt request (IRO is highest priority, 
!R5 is lowest priority). The pointers are stored in 
locations 2-7 (see table 1) for interrupt requests 1-5 
and 0, respectively. The pointer specifies the starting 
address of the interrupt service routine for that particu- 
lar interrupt level. Before executing the interrupt service 
routine, the program counter is pushed on the stack and 
IEN is set false. The interrupt service routine may set 
IEN true after turning off the interrupt enable for the 
level currently being serviced (or resetting the interrupt 
request). [The interrupt enables may be set and reset 
using the SFLG and PFLG instructions.] 


QC 

O 

</> 

<S) 

lu 

o 

o 

cc 

CL 

o 

cc 

0 

1 



Figure 1 1 . Interrupt System 


8 

Int 0 Program 

7 

Int 0 PC Pointer 

6 

Int 5 Pointer 

5 

Int 4 Pointer 

4 

Int 3 Pointer 

3 

Int 2 Pointer 

2 

Int 1 Pointer 

1 

Not Assigned 

Loc 0 

Initialization Inst 


The non-maskable level zero interrupt (IRO) is an 
exception to this interrupt procedure. It has a program 
counter storage location pointer (The program counter 
is not stored on the stack for this particular interrupt 
in order to preserve the processor state.) which is fol- 
lowed by the level zero interrupt service routine. The 
IRO interrupt enable is cleared when a level zero inter- 
rupt occurs (IEN is unaffected) and may be set true by 
setting (non-existent) status flag 15. This allows execu- 
tion of one more instruction (typically JMP@) to return 
from the I R0 interrupt routine before another interrupt 
will be acknowledged. This interrupt level is typically 
used by a control panel, which then can always interrupt 
the application program and does not affect system 
status. 

Level zero interrupts are generated by exercising the 
NHALT and CONTIN lines as shown by the relative 
timing in figure 7. Note that the CONTIN Signal can be 
used, as an interrupt acknowledge to indicate that the 
interrupt is being processed by the INS8900. 

A processor stall may be implemented by driving the 
NHALT line low. Microprocessor operation is then 
suspended upon completion of the instruction presently 
under execution. The suspension may last indefinitely 
without loss of CPU status and may be terminated by 
use of the CONTIN Signal as shown by the relative 
timing in figure 8. 
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In DMA or multiprocessor systems it may be desirable 
to prevent I/O operations by the INS8900 when the bus 
is in use by another device. This may be done immed- 
iately following an IDS or ODS signal (a data I/O opera- 
tion) as shown in figure 6 or at any clock phase 6 regard- 
less of whether a data I/O operation is in progress (as 
shown in figure 5). 


INSTRUCTION SUMMARY 

The instruction set is divided into eight instruction 
classes as listed in table 3. The branch instructions 
provide the means to transfer control anywhere in the 
16-bit addressing space. Conditional branches are effected 
using the BOC instruction, which allows testing any one 
of 16 conditions, including status flags, the contents of 
ACO, and user inputs to the chip. Additional testing 
capability is provided by the skip instructions, which 
provide memory or peripheral to register comparisons 
without altering data. The memory data transfer instruc- 
tions provide data transfers between the accumulators 
and memory or peripheral devices. The load with sign 
extended is provided to convert 8-bit twos complement 
data to 16-bit data, allowing 16-bit address modification 
when the 8-bit data length has been selected. 

The memory data operate instructions provide opera- 
tions between the principal working register (ACO) and 
memory or peripheral data. This includes both binary 
and BCD arithmetic instructions. The register data 
transfer instructions provide a very complete set of 
transfer possibilities between the accumulators, flag 
register, and stack, and include the capability to load 
immediate data. Register data operate instructions 
provide logical and arithmetic operations between any 
two ^cumulators. They may be used for address and 
data modification and to reduce the number of (time- 
consuming) memory references in a program. The shift 
and rotate instructions allow 8 different operations 
which are useful for multiply, divide, bit scanning, and 
serial input/output operations. The miscellaneous 
instructions include the capability to set or reset (pulse) 
any of the 16 bits of the status flag register individually. 

The power of the instruction set is further enhanced by 
a flexible memory addressing scheme that provides three 
floating memory pages and one fixed page of 256 words 
each. Instructions which use both direct and indirect 
memory addressing are included in the instruction set. 
Three modes of direct memory addressing are available: 
base page, program counter relative, and index register 
relative. The direct addressing modes available are 
summarized in table 2. The mode of addressing is speci- 
fied by the XR field of the instruction shown in the 
"Instruction Format" column of table 3. 

Indirect addressing consists of first establishing an 
address in the same fashion as with direct addressing (by 
either the base page, relative to PC, or indexed [relative 
to AC2 or AC3] mode). The 16-bit contents of the 
memory location at this address is then used as the 
address of the operand, allowing any memory location 
to be addressed. The Branch Conditions of the INS8900 
are listed in table 4 and the Status and Control Flags 
are listed in table 5. 


Table 2. Direct Addressing Modes 


XR Field 

Addressing Mode 

Effective Address 

00 

Base Page 

EA = disp 

01 

Program Counter Relative 

EA = disp + (PC) 

10 

AC2 Relative (indexed) 

EA = disp + (AC2) 

11 

AC3 Relative (indexed) 

EA = disp + (AC3) 


Note 1: For base page addressing, disp is positive and in the 
range of 000 to 255 if BPS = 0, and is a signed number in the 
range of -1 28 to +1 27 if BPS = 1 . 

Note 2: For relative addressing, disp has a range of -128 to 
+127. 


INS8900 BUFFERED SYSTEM 

A block diagram of a fully buffered INS8900 system is 
illustrated in figure 13. Detailed schematics of the buf- 
fered INS8900 Microprocessor, Clock Generator, and 
Initialize Circuit are illustrated in figures 14, 15, and 16, 
respectively. The circuits as shown constitute a fully 
operational CPU module that can be used as the basis 
for a variety of systems regardless of their application. 

NOTE 

A 2.0 MHz crystal (Part No. NS209, Package Type 
HC-6U) for use with the INS8900 may be obtained 
from: 

Electro Dynamics 
5625 Foxridge 

Shawnee Mission, Kansas 66201 
(913) 262-2500 
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Table 3. INS8900 Instruction Summary 

... „ Maximum 

Miwmomc Meaning Operation Execution Tim. (Note) Instruct**. Format 


1. Branch Instructions 


BOC 

Branch On Condition (Table 4) 

(PC) ■*- (PC) + disp if cc true 

5M + Er + 1 M if branch 

EKBililM 

cc 

□ 


JMP 

Jump 

(PC) «- EA 

4M + Er 

I'MMII 

mm 

•Mira 


JMP@ 

Jump Indirect 

(PC) - (EA) 

4M + 2E r 

mME 

I 

1 


■ 

JSR 

Jump To Subroutine 

(STK) (PC), (PC) 4- EA 

5M + Er 

i'V.i.n.n 





JSR@ 

Jump To Subroutine Indirect 

(STK) •<- (PC), (PC) 4- (EA) 

5M + 2E r 

IIUMI 

I 

■ 

■ 


RTS 

Return from Subroutine 

(PC) 4 (STK) t disp 

5M + Er 

MUSE 

El 

El 


aSBSal 

RTI 

Return from Interrupt 

(PC) 4- (STK) + disp, IEN = 1 

6M + Er 

ismnn 

m 

■ 



2. Skip Instructions 


SKNE 

Skip if Not Equal 

If (ACr) * (EA), (PC) 4- (PC) + 1 

5M + 2E r + 1 M if skip 

| 1 1 1 1 r | 

r»n 

I disp | 

SKG 

Skip if Greater 

If (ACO) > (EA), (PC) 4- (PC) + 1 

7M + 2Er + 1M if skip 

1 0 

0 111 





SKAZ 

Skip if And is Zero 

If [(ACO) A (EA)] = 0. (PC! 4- (PC) + 1 

5M + 2Er + 1M if skip 

1 0 

1110 





ISZ 

Increment and Skip if Zero 

(EA) 4- (EA) + 1, if (EA) = 0, (PC) (PC) + 1 

7M + 2E r + E w + TM if skip 

1 0 

0 0 11 





DSZ 

Decrement and Skip if Zero 

(EA) 4- (EA) — 1. if (EA) = 0. (PC) +- (PC) + 1 

7M + 2E r + E w + 1M if skip 

1 0 

10 11 





AISZ 

Add Immediate, Skip if Zero 

(ACr) 4- (ACr) + disp, if (ACr) = 0, (PC) - (PC) + 1 

5M + E r + 1M if skip 

0 1 

1110 

rn 




3. Memory Data Transfer Instructions 


LD 

Load 

(ACr) 4- (EA) 

4M + 2E r 

1 1 

0 

0 


r 

xr 

1 disp | 

LD@ 

Load Indirect 

(ACO) - ((EA)) 

5M + 3E r 

1 0 

1 

0 

0 

0 





ST 

Store 

(EA) 4- (ACr) 

4M + E r + E w 

1 1 1 0 1 r 





ST@ 

Store Indirect 

((EA)) 4- (ACO) 

4M + 2E r + E w 

1 0 

1 

1 

0 

0 





LSEX 

Load With Sign Extended 

(ACO) 4- (EA) bit 7 extended 

4M + 2E b 

[ 1 0 1111 






4. Memory Data Operate Instructions 


AND 

And 

(AC0I 

4- 

(ACO) A (EA) 

4M + 2E b 

1 0 

1 

0 

1 

0 


<r 

disp 

OR 

Or 

(ACO) 

4- 

(ACO) V (EA) 

4M + 2E r 

1 0 

1 

0 

0 

1 





ADD 

Add 

(ACr) 

4- 

(ACr) + (EA), OV, CY 

4M + 2E b 

1 1 1 0 r 





SUBB 

Subtract with Borrow 

(ACO) 

4- 

(ACO) + ~ (EA) + (CY), OV, CY 

4M + 2E r 

1 0 

0 

1 

0 

0 





DECA 

Decimal Add 

(ACO! 

4- 

(ACO) + 10 (EA) + 10 (CY), OV, CY 

7M + 2E r 

1 0 

0 

0 

1 

0 






5. Register Data Transfer Instructions 


LI 

Load Immediate 

(ACr) 4- disp 

4M + Er 

0 10 10 0 

r 

disp 

RCPY 

Register Copy 

(ACdr) 4- (ACsr) 

4M + Er 

0 10 111 

dr 

sr 

000 000 

RXCH 

Register Exchange 

' (ACdr) 4 - (ACsr), (ACsr) 4- (ACdr) 

6M + Er 

0 110 11 

dr 

sr 



XCHRS 

Exchange Register and Stack 

(STK) 4- (ACr), (ACr) 4- (STK) 

6M + Er 

0 0 ff 1 1 1 


r 

00 



CFR 

Copy Flags Into Register 

(ACr) 4 (FR) 

4M + Er 

0 0 0 0 0 1 







CRF 

Copy Register Into Flags 

(FR) 4- (ACr) 

4M + Er 

0 0 0 0 1 0 







PUSH 

Push Register Onto Stack 

(STK) 4- (ACr) 

4M + Er 

0 1 10 0 0 







PULL 

Pull Stack Into Register 

(ACr) 4 (STK) 

4M + Er 

0 1 10 0 1 

1 






PUSHF 

Push Flags Onto Stack 

(STK) 4- (FR) 

4M + Er 

0 0 0 0 1 1 

00 





PULLF 

Pull Stack Into Flags 

(FR) 4 - (STK) 

4M + Er 

0 0 0 1 0 0 

00 






6. Register Data Operate Instructions 


RADD 

Register Add 

(ACdr) 4- (ACdr) + (ACsr), OV, CY 

4M + Er 

o 

1 0 1 

o 

mm 

El 

E5E51 

RADC 

Register Add With Carry 

(ACdr) 4- (ACdr) + (ACsr) + (CY), OV, CY 

4M + Er 

El 

BE 

D 


1 

■ 

■ 

mpj§ 

■ 

RAND 

Register And 

(ACdr! 4- (ACdr) A (ACsr) 

4M + Er 

EX 

EDEI 

D 

■ 


I 


■ 

9 

RXOR 

Register Exclusive OR 

(ACdr) 4- (ACdr) V (ACsr) 

4M + Er 

El 

EHEl 

□ 

■ 

1 

1 

1 


■ 

CAI 

Complement and Add Immediate 

(ACr) 4 (ACr) + disp 

5M + Er 

El 

IIII 

ED 

r 

d'sP 


Shift And Rotate Instructions 


SHL 

Shift Left 

(ACr) ♦- 

SHR 

Shift Right 

(ACr) 4- 

ROL 

Rotate Left 

(ACr) *- 

ROR 

Rotate Right 

(ACr) - 

Miscellaneous Instructions 


HALT 

Halt 

Halt 

SFLG 

Set Flag (Table 5) 

(FR), C - 

PFLG 

Pulse Flag (Table 5) 

(FR)fc ' 

NOP 

No Operation 

(PC) -( 


(ACr) shifted left n places, w/wo link 
(ACr) shifted right n places, w/wo link 
(ACr) rotated left n places, w/wo link 
(ACr) rotated right n places, w/wo link 


1, (FR) fc - i 
(PC) + 1 

= Machine cycle time - 4 clock periods 
= number of shifts 
= Extend time for read cycle 


(5 + 3n) M + E r , n 
6M + E r , n = 0 


0 

0 

0 1 

0 

0 

0 

0 1 

1 

0 

0 

0 0 

0 

0 

0 

0 0 

1 


5M + E r 
6M+E r 
4M + E r 
Eyy * Extend time for write cycle 

External interrupt response time is 7M + E R plus time to finish current instruction. 


| 0 0 0 0 0 0 00 0 

1 0000000 

0 0 11 

fc 

1 



0 0 11 

fc 

0 

| 0 1 0 1 1 1 0 0 oj 


Table 4. Branch Conditions 


Number 

Mnemonic 

Condition 

0 

STFL 

Stack full 

1 

REQ0 

(ACO) equal to zero* 1 * 

2 

PSIGN 

(ACO) has positive signal 

3 

BIT0 

Bit 0 of ACO true 

4 

BIT 1 

Bit 1 of ACO true 

5 

NREQ0 

(ACO) is non-zero^ 1 ) 

6 

BIT 2 

Bit 2 ACO is true 

7 

CONTIN 

CONTIN (continue) input is true 

8 

LINK 

LINK is true 

9 

IEN 

IEN is true 

10 

CARRY 

CARRY is true 

11 

NSIGN 

(ACO) has negative signal 

12 

OVF 

OVF is true 

13 

JC13 

JC13 input is true 

14 

JC14 

JC14 input is true 

15 

JC15 

JC15 input is true 


Not# 1 : If the selected data length is 8 bits, only bits 0-7 of 
ACO are tested. 

Not# 2 : Bit 7 is the sign bit {instead of bit 1 5) if the selected 
data length is 8 bits. 


Table 5. Status and Control Flags 


Register Bit 

Flag Name 

Function 

0 

"1" 

Not used— always logic 1 

1 

IE1 

Interrupt Enable Level 1 

2 

IE2 

Interrupt Enable Level 2 

3 

IE3 

Interrupt Enable Level 3 

4 

IE4 

Interrupt Enable Level 4 

5 

IE5 

Interrupt Enable Level 5 

6 

OVF 

Overflow 

7 

CRY 

Carry 

8 

LINK 

Link 

9 

IEN 

Master Interrupt Enable 

10 

BYTE 

8-bit data length 

11 

F1 1 

Flag 11 

12 

F12 

Flag 12 

13 

F13 

Flag 13 

14 

F14 

Flag 14 

15 

"1" 

Always logic 1, set for 
Interrupt 0 exit 



o 

o 

D 

TJ 

C 

o 

o 


E 

0 
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INS8900 Single-Chip 16-Bit N-Channel Microprocessor 




Figure 16. Initialize Circuit 


Physical Dimensions 




Order Number INS8900D 
NS Package D40D 


Manufactured under one or more of (He following U.S. patents: 3083262 , 3189758 , 3231797 , 3303356 , 3317671, 3323071. 3381071, 3408542 , 3421025, 3426423, 3440498 , 3518750, 3519897, 3557431, 3560765. 
3566218, 3571630. 3575609, 3579059, 3593069, 3597640. 3607469 , 3617859 . 3631312 , 3633052 , 3638131, 3648071, 3651565 , 3693248. 


National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 

808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371 /Telex 05-27649 

National Semiconductor (UK) Ltd. 

Larkfield industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 



National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; $nd National reserves the right, at any time without notice, to change said circuitry. 
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First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 

The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distribu- 
tors. 

It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub- 
assembly and panel components, hardware, 
production equipment and tools, test instru- 
mentation, power sources, wire and cable, and 
chemicals. 

The MASTER CATALOG is divided into four 
basic sections: 


The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 

The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers whose prod- 
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 


United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 




/VEcmicpoconpters,ina 

INTRODUCING THE /xCOM-4 FAMILY — 

A LINE OF SINGLE CHIP 4-BIT MICROCOMPUTERS 


In order to provide the power of microcomputers to the cost sensitive consumer/controller markets, NEC Microcomputers, 
Inc. offers a family of low cost, powerful 4-bit parallel single chip microcomputers. All of these devices contain on-chip 
read-only-memory (ROM) for program storage, data storage memory (RAM) and extensive input/output capability. 

The family is divided into two applications areas. The /xCOM-42 microcomputer's architecture and instruction set is designed 
to facilitate its use in Electronic Cash Register (ECR)/Scale products. The /tCOM-43/44/45 microcomputers are designed for 
general purpose controller applications and are ideal devices for industrial controls, appliance controls, games, etc. 

Both families are supported by NEC's high volume production capability, evaluation chips and evaluation kits, PDA-80 
software development system and extensive documentation. 


/i COM-42 

DESCRIPTION The mCOM- 42 (Part No. mPD 548C) is a single chip microcomputer that is ideally suited for Elec- 
tronic Cash Register (ECR), Point of Sale (POS) and Electronic Scale applications. 

Containing a 4-bit Parallel ALU, ROM for program storage and RAM for data storage, the 
juCOM-42 provides an economical and simple solution to many Vending/Calculating requirements. 
Because of its extensive instruction set and five input/output ports, the ^COM-42 is capable of 
controlling an 8 x 4 keyboard, an 8 digit display and low cost ECR-type printers. 

Finally, the on-chip RAM space can be augmented by an external mPD 5101 CMOS RAM (256 x 
4 bits) for applications requiring low power data retention. 

FEATURES Stand alone 4-bit microcomputer 

• All 72 instructions are single byte 

• 10 /usee instruction cycle 

• 1920 x 10-bit program memory (ROM) 

• 96 x 4-bit data memory (RAM) 

• 4-level stack 

• 2 interrupt request lines 

• I/O compatible with TTL 

• 10 discrete output ports (Fo — Fg) 

• Two 8 -bit output ports (Uo — U 7 , Ro — R 7 ) 

• One 4-bit input port (ko — K 3 ) 

• One 4-bit input/output port (Sq — S 3 ) 

• One single bit testable input port (K 4 ) 

• Single phase TTL level clock (200 KHz max) 

• Single supply, -10V PMOS technology 

• 42 pin plastic dual-in-line package 


BLOCK DIAGRAM 
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PIN NAMES 


RES 

Reset 

k 0 -k 3 

Input Port K 

TEST 

Input for Testing 
(Normally Vqq) 

S (T S 3 

Input/Output Port S 

IA, IB 

Interrupt Input Ports 

p <r p 9 

Output Port F 

U0-U7 

Output Port U 

R0-R7 

Output Port R 

t<4 

Input Port for 

Condition Test 

<t> 

Clock Input 



juCOM-42 PIN CONFIGURATION 


^COM-42 INSTRUCTION SET 


© 


® 

© 

CM a 

m 

— lApr«l 


ism 

1 

ACC" - ( A CC* +1 


mm 


AcC^ <A CC >+1 

Carry=1 


mFM 

Acc^^CCl- 1 

Borrow^ 1 

mm 

m* 

C-0 


iai 

1 




1 

Decimal Subtract Mode 



1 

Decimal Add Mode 


b m 

mm 

Acc <_lA CC> + l Dp l 

Carry =1 

EE* 

1 

a cc.cha C c) + [dp! + <c) 


ESI 

ira 

a CC*^ a CC* +, 3 , 2 , 1 , 0 

Carry =1 

LM 

1 

a cc*-!DP! 

DP h *-(DP h )vM2M'|Mo 


XM 

D 



XMI 

1/2 

( A CC>~(DP) 

DP h -(DPhWM2MiMo 

DP L -iDP L >+1 

(DP l )=8 

or 

(DP l )=0 

XMD 

1/2 

<a cc Mdpi 

DPhHDPh)yM2MiMo 

DP l -(DP l >-1 

(DP l )=F 

Or 

(DP|_)=7 

LI 

1 

Aar-'a^h'o 


MEM 

1 

DP*-l6~lo 


IND 

! |p 

DP L -(DP L )+1 

(DPj_)=8 or 
(DP L l=0 

DED 

B 

DP l -(DP l )-1 

<DP L )=F or 
(DP L )=7 

XDP 

1 

(DP)-(DP'I 


ZAG 

1 

OOODP L -(DP> 



© 

El 

® 

© 

XT A 

1 

(AccMTR) 


W5M 

1 

TR— I3I2H lO 


mm 

1 

Qn+1^n.Qo-^ 


mm 

1 

Qn+l'-Qn.Qo^O 


SB 

1 

[DP,Bl.B 0 ]-1 


RB 

1 

(DP,Bi,Bol-0 


mm 


Skip if (DP,Bi,B 0 ]=1 

BiB 0 =1 


MM 

Skip if (0=1 

(0=1 


mm 

Skip if (Acc) = ( Dp l 

(A C c)=lD p ) 

SEI 

1/2 

Skip if (Acc)=>3 l 2 l 1 l 0 

(Acc> 

=l 3 l 2 lilo 


KCT 

Skip if K4=1 

K4=1 

\WKsm 

1 

PC-(TR),P 6 _o 


JPA 

1 

PC6_4<-P6_4 

PC 3-0*- p 3-0 v(A CC! 



1 

p C6-0- p 6-0 


CAL 

1 

[STACK] —(PC) 

PC-1 000P 6 P5P 4 P3P2 P 1 Po 


RT 

1 

PC— [STACK] 


RTS 

2 

PC— [ST ACK] 

PC-(PC)+1 


iBEI 

1 

Enable IA port 


1301 

1 

Disable IA port 


mm 

1 

Enable IB port 



1 

Disable IB port 


OIU 

1 

U7-<H7-0 
^7-0— IQ7-O) 


ERO 

1 

Enable R port 


DRO 

1 

Disable R port 



© 



OQR 


R— (Q) 

OTR 

lU 



■01 

S-(A CC ) 

mm 

1 

S port Input Mode 

mm 

1 

A cc*-S 

mm 

1 

Acc~ K 

ESI 

1 

F,— 0 

■33M 

1 

Fi-1 

iiim 

1 

f 2 -o 

mm 

1 

F2-1 


1 

F3-0 

lygjl 

1 

F3-1 


1 

F4-0 

ma 

1 

F4-1 

Birai 

1 

F5— 0 

mm 

1 

F5-1 

TTTB 

1 

f 6 -o 

no 

1 

f 6 -i 


1 

F7-0 

EH 

1 

F7-1 

ESI 

1 

Fe-o 


1 

f 8 -i 

ESI 

1 

Fg— 0 


1 

F 9 -1 

■&$ 

1 

Fq— 0 

WEE 

1 

F 0 -1 

ESI 

1 

No Operation 


0 MNEMONIC 
® CYCLES 
® DESCRIPTION 
0 CONDITION FOR SKIP 


IE 

O 

ff) 

</) 

W 

o 

o 

DC 

Q. 

O 

DC 

0 

1 
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vec microcomputers, me. 

^.COM-43 

DESCRIPTION The juCOM-43 (Part No. juPD546C) is a 4-bit parallel microcomputer that is especially suited for a 
wide range of low cost, sophisticated controller applications. 

The juPD546C contains all the functional blocks necessary to enable its use for both industrial and 
non-industrial controller applications. These blocks include: a 4-bit parallel ALU; 2K by 8-bit 
ROM for program storage; 96 x 4-bit RAM for data storage; 35 input/output lines; a programmable 
interval timer; interrupt capability; and on-board clock generator. 

The 80 instructions of the juCOM-43 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 80 instructions include a number of multi- 
function instructions, powerful I/O instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

Thus, the mCOM-43's large ROM memory, extensive I/O, and other hardware features in combina- 
tion with its powerful instruction set opens up new areas for inexpensive yet sophisticated 
controllers. 


FEATURES • Stand alone 4-bit microcomputer for control applications 

• 80 powerful instructions capable of: binary addition; decimal addition and subtraction; and 
logical operations 

• 10 Msec instruction cycle 

• 2000 x 8-bit program memory (ROM) 

• 96 x 4-bit data memory (RAM) 

• 35 input/output lines consisting of: two 4-bit input ports, two 4-bit input/output ports, four 
4-bit output ports, one 3-bit output port. All capable of both single bit manipulation and 4-bit 
parallel processing 

• 3-level stack 

• Six 4-bit working registers 

• Hardware interrupt including enable/disable capability 

• On-chip programmable interval timer 

• On-chip clock generator 

• Open drain, TTL compatible outputs 

• Single supply, -10V PMOS technology 

• 42 pin plastic dual-in-line package 


BLOCK DIAGRAM 
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/iCOM-44 

The pCOM-44 (Part No. pPD547C) is a 4-bit parallel microcomputer that is ideally suited for a wide 
range of low cost, general purpose controller applications. 

The juPD546C contains all the functional blocks needed for a low cost, stand alone, high volume 
controller. These blocks include: a 4-bit parallel ALU; IK by 8-bit ROM for program storage; 

64 by 4-bit RAM for data storage; 35 input/output lines; interrupt capability and an on-board 
clock generator. 

The 58 instructions of the juCOM-44 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 58 instructions include a number of multifunc- 
tional instructions, powerful I/O instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

The pCOM-44 is ideally suited for consumer/industrial controller functions because of its extensive 
I/O, on-board ROM/RAM space and its powerful instruction set. 


Stand alone 4-bit microcomputer for control applications 

58 powerful instructions capable of: binary addition; decimal addition and subtraction; 

and logical operations 

10 jusec instruction cycle 

1000 x 8-bit program memory (ROM) 

64 x 4-bit data memory (RAM) 

35 Input/Output lines consisting of: two 4-bit input ports; two 4-bit input/output ports; 
four 4-bit output ports, one 3-bit output port. All capable of both single bit manipulation and 
4-bit parallel processing. 

Single level stack 
On-chip clock generator 
Open drain, TTL compatible outputs 
Single supply, -10V PMOS technology 
42 pin plastic dual-in-line package 



DESCRIPTION 


FEATURES 


BLOCK DIAGRAM 
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/i.COM-45 

DESCRIPTION The /uCOM-45 (Part No. juPO550C) is a single chip microcomputer designed for extremely low cost, 
general purpose controller/consumer/appliance applications. 

The /iPD550C contains all the system blocks necessary to build an inexpensive, yet fully functional 
controller. The blocks include: a 4-bit parallel ALU; 640 by 8-bit ROM for program storage; 

32 by 4-bit RAM for data storage; 21 input/output lines; interrupt capability and an on-board 
clock generator. 

The 58 instructions of the juCOM-45 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 58 instructions include a number of multifunc- 
tional instructions, powerful I/O instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

The juCOM-45 opens up entire new areas of controller applications because of its extremely low 
cost and powerful functions. 


FEATURES 


• Stand alone 4-bit microcomputer for consumer/control applications 

• 58 powerful instructions capable of: binary addition; decimal addition and subtraction; and 
logical operations 

• 10 m sec instruction cycle 

• 640 x 8-bit program memory (ROM) 

• 32 x 4-bit data memory (RAM) 

• 21 Input/Output lines consisting of : one 4-bit input port; two 4-bit input/output ports; two 
4-bit output ports; one 1 -bit Output port. All capable of both single bit manipulation and 4-bit 
parallel processing. 

• Single level stack 

• On-chip clock generator 

• Open drain, TTL compatible outputs capable of -35V 

• Single Supply, -10V PMOS technology 

• 28 pin plastic dual-in-line package 


BLOCK DIAGRAM 
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PIN NAMES 


CLo-CL, 

External Clock Source 

PC0-PC3 

Input/Output Pprt C 

INT 

Interrupt Input 

RES 

Reset 

PD0-PD3 

Input/Output Port D 

PE0-PE3 

Output Port E 

PF0-PF3 

Output Port F 

TEST 

.Input for Testing 
(Normally GND) 

PG0-PG3 

Output Port G 

PH0-PH3 

Output Port H 

P'O-P'3 

Output Port 1 

PA0-PA3 

Input Port A 

pb 0 -pb 3 

Input Port B 


CLi C 
PC 0 C 

PC, c 
PC 2 C 
PC 3 C 
INT C 
RES C 
PD 0 C 

PD, C 
P0 2 C 
PD3C 
PE 0 C 

PE, C 

pe 2 C 
pe 3 C 

PFoC 
PE, C 

pf 2 C 

pf 3 c 
TEST C 
<OV) GNDC 


pPD546C/ 

pPD547C 


420 
41 □ 
40 3 
39 3 
38 3 
37 3 
36 3 
35 3 
34 3 
33 3 
32 3 
31 3 
30 3 
29 3 
28 3 
27 3 
2G 3 
25 3 
24 3 
23 3 
22 3 


Ci-o 

VGGf-'OV) 

PB3 
PB 2 ■ 

PB, 

PBo 

PA 3 

pa 2 

PA, 

PA 0 

P'2 

PI, 

PIO 

PH 3 

ph 2 

PH, 

PHO 

PG 3 

pg 2 

PG, 

PGq 


mCOM-43/44/45 

PIN CONFIGURATIONS 


PIN NAMES 


CLo-CL, 

External Clock Source 

PC0-PC3 

Input/Output Port C 

pd 0 -pd 3 

Input/Output Port D 

PEq-PE 3 

Output Port E 

PF0-PF3 

Output Port F 

PGq 

Output Port G 

PA0-PA3 

Input Port A 

fNT 

Interrupt Input 

RES 

Reset 


CL,C 

1 


28 

□ 

CL 0 

PC 0 C 

2 


27 

3 

VgG^OV) 

pci C 

3 


2G 

3 

RES 

PC2C 

4 


25 

3 

INT 

PC 3 C 

5 


24 

3 

Pa 3 

PDoC 

6 


23 

3 

pa 2 

PD, C 

7 

pPD 

22 

u 

PA, 

PD 2 C 

8 

550C 

21 

□ 

PAo 

pd 3 C 

9 


20 

b 

PG 0 

PE 0 C 

10 


19 

3 

pf 3 

PE, C 

1 1 


18 

□ 

pf 2 

PE 2 G 

12 


17 

□ 

PFi 

PE3C 

13 


16 

□ 

PFo 

VsslOVlC 

14 


15 

□ 

TEST 


ju COM-43/44/45 
INSTRUCTION SETS 




Bel 

© 

HEH 


a 

1 

ICSBSHKMIlifMMi 

MM 


a 

1 

ACC* < A CC> 

MM 

CIA 

a 



■ H 

me 

a 

El 




a 

QQ 

Ac C IAccl-1 

Skip if Bofrow 

8orrow 


a 

1 

c- 0 



n 

1 

bsdhbhhhi^i 



n 

1 

(CMC') 


RAR 



,A CCn-l>’ IA CCn ) 
c- (Acco 1 - < A CC3>' tcl 



a 





a 


IIDPII- | (DPI 1-1 
skip ,1 IIDPII -F 



B 


A CC' <A CC > + KDPH 
skip if Cany 

Carry 



29 


Carry 


1 

\ 

A CC-C- ( A cc>' IIDPII MCI 



1 

1 

A CC' ( A cc >t6 



a 

\ 

A c O' lAccl'IO 



a 

i 

A CC' IAcc'yHDPII 


mm 

1 

i 

A cc- 'a's'l'o 


s 

1 

1 

IIDPII- ( A CC I 


L 

1 

1 

A CC - IIDPII 


LM 

1 

1 

Acc* l<DP)l 

DP h - (DPhIvOM^o 


X 

1 

1 

(A CC > ■•IIDPII 


XM 

1 

i 

(A CC ) HDPM 

DP h - (DP H WOMiMo 





(A CC ) |(|)P)| 


XI) 

1 

1/: i 

l>Pj • U)Pj )-\ 
skip if (L)Pj ) 1- 

(DP, , F 

XM1) 

1 

1 /.' 1 

|II>PM 

l>P H * IOPh> v OM } Mo 
l>P| ■ U>P| )-1 

(OPl > F 
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fM COM-4 FAMILY 
DEVELOPMENT TOOLS 


2V£7C microomipti^ 


The jiCOM-4 microcomputer family is fully supported with all the necessary hardware and software development tools. These tools include 
assemblers, evaluation chips and evaluation kits. 


For software development, cross-assemblers that run on our 8080A-based PDA-80 are available along with support documentation. The PDA-80 
allows the user to program PROMs directly without having to use a paper tape medium. 

For hardware and software development, evaluation kits and evaluation chips are available. The EVACHIPS (juPD555D for the juCOM-42 and 
/rPD556D for the pCOM-43/44/45) have all the functional capabilities of their production equivalents, except they do not contain on-chip 
ROM. Instead they have the ability to address external memory. In addition, they give the designer the ability to single step through his pro- 
gram in order to ease debugging. 

The evaluation kits (EVAKIT-42 and EVAKIT-43), using the appropriate EVACHIP, provide the designer with a single pc board containing: 
LED's for display of internal registers and instruction code; switches for setting breakpoints; on-board PROM sockets; and reset and single-step 
capability. The combination of EVAKIT and EVACHIP give the mCOM- 4 system designer all the tools needed for initial design/debugging and 
prototype fabrication. 


EVAKIT-42 

/LtCOM-42 PROTOTYPING BOARD 

DESCRIPTION 


EVAKIT-43 

^COM-43/44/45 PROTOTYPING BOARD 

DESCRIPTION 


The EVAKIT-42 is a single board prototyping package for both 
hardware and software debugging of the ^COM-42 one-chip micro- 
computer system. 

The heart of the EVAKIT-42 is the AtPD555D evaluation chip which 
provides the same functionality as the #tPD548C. Unlike the juCOM- 
42, the (UPD555D does not contain a read only memory, but pro- 
vides addressing capability to external memories instead. 

The EVAKIT-42 also includes sockets for 2K bytes of EEPROM 
memory, LED displays to show register contents, switches for 
breakpoint and mode selection, and control logic for single step 
operation, all residing on a single printed circuit board. 

FEATURES 


The EVAKIT-43 is a single board prototyping package for both hard- 
ware and software debugging of the juCOM-43/44/45 one-chip micro- 
computer systems. 

The heart of the EVAKIT-43 is the juPD556D evaluation chip which 
provides the same functionality as the juCOM-43 (;uPD546D). This 
includes full I/O capability, on-chip timer and clock generator. 

Unlike the juPD546, which contains on-chip ROM, the ;uPD556 pro- 
vides addressing capability to external memory instead. 

The EVAKIT-43 also includes: sockets for 2K bytes of EEPROM 
(in either 256 or 1 K byte increments); LED displays to show the 
contents of the program counter, accumulator, data pointer and 
instruction register; switches for breakpoint and mode selection; and 
control logic for single step operation. 


• Single Step Execution 

• Display of Instruction Code to be Executed 

• Display of Contents of Program Counter 

• BREAK Function at any Address 

• Display of Contents of Accumulator and S Port 

• Selection of Program Memory, On-Board PROM or External 
PROM 

MAJOR SPECIFICATIONS 


Product Name 

EVAKIT-42 

LSI's Used 

CPU /iPD555D 

PROM MPD454D (up to 16) 

Clock Frequency 

100 KHz to 200 KHz 

Program Capacity 

1920 Words (10 Bits/Word) 

Operating Temperature 

0°C to 45° C 

Power Supplies 

+7V ± 5% 0.6A (Max) 

-5V ± 5% 1.0 A (Max) 

-10V ± 5% 0.2A (Max) 

Dimension 

240 mm x 310 mm 

Connector 

100-Pin Double-Sided PC Edge 
Connector with 0.125 inch 
(3.1 75 mm) Contact Center 


FEATURES 

• Single Step Execution 

• Internal Register Display 

• BREAK Function at any Address 

• Selection of Program Memory, On-Board PROM or External 
PROM 

MAJOR SPECIFICATIONS 


Product Name 

EVAKIT-43 

LSI's Used 

CPU MPD556D 

PROM juPD454D or M PD458D 

Clock Frequency 

100 KHz to 200 KHz 

Program Capacity 

2K Bytes 

Operating Temperature 

0°C to 45° C 

Power Supplies 

+5V ± 5% 0.8A (Max) 

-5V + 5% 0.1 A (Max) 

Dimension 

251 mm x 324 mm 

Connector 

100-Pin Double-Sided PC Edge 
Connector with 0.125 inch 
(3.1 75 mm) Contact Center 
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EVACHIP-42 


DESCRIPTION 

The EVACHIP-42 (Part No, /uPD555D) is an evaluation chip for the 
juCOM-42 single chip microcomputer. Designed to be used for both 
hardware and software debugging, the EVACHIP-42 is functionally 
equivalent to the /iCOM-42, except that it does not contain on-chip 
ROM. Instead, it is able to address external memory and also has 
HOLD capability to enable single step operation of the program 
being evaluated. 

FEATURES 

• 4-Bit Parallel Processor 

• Full 72 Instruction Set of ^COM-42 

• 10 jusec Instruction Cycle 

• Capable of Addressing 1920 x 10-Bits of External Program 
Memory 

• HOLD Capability 

• Full Functionality of /iCOM-42 

• Single Supply, -1 OV PMOS T echnology 

• 64 Pin Ceramic Dual-in-Line Package 

PIN CONFIGURATION 


GND □ 

1 


64 

puo 

P 3 R 

2 


63 

P UI 

P 2 3 

3 


62 

□ U 2 

Pi □ 

4 


61 

□ U3 

p on 

5 


60 

□ U4 

A 6 □ 

6 


59 

□ U 5 

A 5 □ 

7 


58 

3 U6 

A4 □ 

8 


57 

□ U7 

A3 □ 

9 


56 

□ f 9 

a 2 y 

10 


55 

□ F8 

A1 □ 

11 


54 

□ F7 

ao g 

12 


53 

□ F6 

•O C 

13 


52 

□ f 5 

n R 

14 


51 

□ F4 

12 O 

15 

pPD 

50 

□ f 3 

13 3 

16 

49 

□ f 2 

14 3 

17 

555D 

48 

3 FI 

15 3 

18 


47 

□ fo 

*6 6 

19 


46 

□ S3 

17 3 

20 


45 

□ S2 

18 3 

21 


44 

□ SI 

19 g 

22 


43 

□ So 

HOLD 3 

23 


42 

PIA 

not 

24 


41 

□ •B 

ri n 

25 


40 

□ test 

B2 t 

26 


39 

3*3 

R3 C 

27 


38 

3*2 

R4 C 

28 


37 

□ ki 

R5t 

29 


36 

□ <o 

Re g 

30 


35 

□ K 4 

R 7 g 

31 


34 

□ res 

;-iov) vgg t 

32 


33 

30 


OC 

o 

</> 

ui 

o 

o 

(X 

a 

o 

oc 

0 

1 


PIN NAMES 


p 0- p 3 

— 

Page Output 

> 

O 

1 

> 

<D 

Address Output 

'0- '9 

Instruction Input 

HOLD 

HOLD Input 

RO - R 7 

Output Port R 

0 

Clock Input 

RES 

Reset Input 

K4 

K4 Test Input Line 

K0-K3 

K Input Port 

TEST 

IC Test Input 

1A, IB 

Interrupt Input 

so -s 3 

Input/Output Port S 

F 0 - p 9 

Output Port F 

c 

0 

l 

c 

Output Port U 


EVACHIP-43 


DESCRIPTION 

The EVACHIP-43 (Part No. jxPD556D) is an evaluation chip for the 
juCOM-43/44/45 single chip microcomputers. Designed to be used 
for both hardware and software debugging, the EVACHIP-43 is 
functionally equivalent to the yCOM-43, except that it does not con- 
tain on-chip ROM. Instead, it is able to address external memory. In 
addition, in order to facilitate debugging, the /iPD556 is capable of 
displaying the contents of the internal accumulator and data pointer 
and of being single stepped. 

When the jiPD556 is being used to evaluate #iCOM-44/45 designs, 
the external memory capacity should be restricted to that of the 
respective on-chip ROM and the instructions used should be 
restricted to the 58 comprising the ajCOM- 44/45 instruction set. 

FEATURES 


• 4-bit Parallel Processor 

• Full 80 Instruction Set of /iCOM-43 

• 10 /usee Instruction Cycle 

• Capable of Addressing 2K x 8-Bits of External Program Memory 

• Single Step Capability 

• Full Functionality of mCOM-43 

• Single Supply, -10V PMOS Technology 

• 64 Pin Ceramic Dual-in-Line Package 

PIN CONFIGURATION 


(OV) vssC 

1 


64 

□ CLO 

testC 

2 


63 

□ CLl 

PFoC 

3 


62 

3*0 

PF1 C 

4 


61 

3 n 

PF2C 

5 


60 

□ 12 

PF3C 

6 


59 

□ '3 

PGOC 

7 


58 

□ U 

PGl 3 

8 


57 

3 '5 

pG 2 g 

9 


56 

3 '6 

PG3C 

10 


55 

317 

PHoC 

1 1 


54 

□ Po 

PHlC 

12 


53 

3 pi 

PH 2 C 

13 


52 

□ P2 

PH 3 C 

14 


51 

□ P3 

pioC 

15 

/iPD 

50 

3P4 

pii E 

16 

49 

□ P5 

P 12 II 

1 7 

556D 

48 

3P6 

PAoC 

18 


47 

□ P7 

PA1 C 

19 


46 

□ P8 

pa 2 C 

20 


45 

□ P9 

PA3 C 

21 


44 

5 p io 

PBoC 

22 


43 

□ ACC/PC 

PBl g 

23 


42 

□ STEP 

PB 2 C 

24 


41 

□ BREAK 

PB3C 

25 


40 

□ p E3 

PCoC 

26 


39 

□ pe 2 

PCI C 

27 


38 

□ pei 

PC2 C 

28 


37 

3peo 

PC3d 

29 


36 

3 PD3 

intC 

30 


35 

3pd2 

RESC 

31 


34 

□ PD1 

(-10V) vggC 

32 


33 

3pdo 


PIN NAMES 




PFo-PF 3 

Output Port F 

PG 0 - PG 3 

Output Port G 

PH 0 - PH 3 

Output Port H 

Plo- p l 2 

Output Port 1 

PA 0 - PA 3 

Input Port A 

PB 0 - PB 3 

Input Port B 

p C 0 - PC 3 

Input/Output Port C 

INT 

Interrupt Input 

RES 

Reset 

PD 0 — p D 3 

Input/Output Port D 

PE 0 -PE 3 

Output Port E 

BREAK 

Hold Input 

STEP 

Single Step Input 

A CC /PC 

Display Acc/PC Input 

p o - p 10 

PC Output 

•o - >7 

Instruction Input 

CLQ-CLt 

External Clock Source 
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DESCRIPTION 


FEATURES 


SPECIFICATION 


PDA-80 PROGRAM DEVELOPMENT AID 


The PDA-80 is a self-contained microcomputer development system providing unique 
features for rapid development of juCOM-4 Family software. A full software package is 
provided for program generation. This package includes: a resident MONITOR for 
program loading and system control; an EDITOR program for generating and modify- 
ing source language programs; ASSEMBLER programs for converting source programs 
to object programs and for generating symbol tables and program listings for docu- 
mentation and debugging; and DIAGNOSTIC programs for testing the proper operation 
of the PDA-80 itself. 

The PDA-80 shortens the design cycle, thus cutting your product development costs 
and getting your product on the market fast. One of its features providing shortened 
design time is the integral EEPROM PROGRAMMER. This allows the prototype 
designer to quickly reprogram and debug his hardware without the need for time- 
wasting UV erasure. (NEC's EEPROMs are available in IK by 8 (/iPD458) or 256 by 8 
(^jPD 454) configurations with typical erase time of 60 sec and program time of 30 ms 
per byte). 

Finally, the PDA-80 is available with a full line of peripherals to further speed program 
generation and software debugging. These include hard copy consoles of either 30 or 
120 cps and the choice of either a floppy disk system or a high speed paper tape 
reader/punch. And it is also a full-blown 8080A hardware/software development 
system! 


• Integral EEPROM Programmer 

• 8080A Based 

• TTY or RS-232C Compatible 

• Up to 56K of RAM 

• Self Diagnostic Programs 

• Full Line of High Speed Peripherals Available 

• Cross Assemblers for all /iCOM-4 Family Processors 


Cabinet 15 x 17 x 8 inches (37 x 44 x 20 cm) 

Power • • ■ 100/117 Vac 60 Hz 

Operating Temperature 0to+55°C 

Humidity Range 0 to 90% 

Weight 45 pounds (20.5 Kg) 


co 

*_ 

<D 

■*-* 

3 

Q. 

£ 

o 

o 

o 

V. 

o 

5 

O 

LU 
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/ipd 808 oaf 

FAMILY 


/4PD8O8OAF 8-BIT N-CHANNEL 
MICROPROCESSOR FAMILY 


DESCRIPTION The jLtPD8080AF is a complete 8-bit parallel processor for use in general purpose 

digital computer systems. It is fabricated on a single LSI chip using N-channel silicon 
gate MOS process, which offers much higher performance than conventional micro- 
processors (1.28 jus minimum instruction cycle). A complete microcomputer system 
is formed when the //PD8080AF is interfaced with I/O ports (up to 256 input and 256 
output ports) and any type or speed of semiconductor memory. It is available in a 
40 pin ceramic or plastic package. 


FEATURES 


• 78 Powerful Instructions 

• Three Devices — Three Clock Frequencies 
juPD8080AF - 2.0 MHz 
/UPD8080AF-2 - 2.5 MHz 
juPD8080AF-1 - 3.0 MHz 

• Direct Access to 64K Bytes of Memory with 16-Bit Program Counter 

• 256 8-Bit Input Ports and 256 8-Bit Output Ports 

• Double Length Operations Including Addition 

• Automatic Stack Memory Operation with 16-Bit Stack Pointer 

• TTL Compatible (Except Clocks) 

• Multi-byte Interrupt Capability 

• Fully Compatible with Industry Standard 8080A 

• Available in either Plastic or Ceramic Package 


PIN CONFIGURATION 


A io 

V SS 

d 4 

°5 

D6 

D? 

03 

D 2 

Dl 

°0 

V BB 

RESET 

HOLD 

INT 

02 

INTE 

DBIN 

WR 

SYNC 

Vcc 


All 

a 14 

a 13 

A12 

a 15 

a 9 

a 8 

a 7 

a 6 

a 5 

a 4 

a 3 

vdd 

a 2 

A 1 

A 0 

WAIT 

READY 

HLDA 
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/xPD8080AF 

The juPD8080AF contains six 8-bit data registers, an 8-bit accumulator, four testable FUNCTIONAL 

flag bits, and an 8-bit parallel binary arithmetic unit. The /L1PD8O8OAF also provides DESCRIPTION 

decimal arithmetic capability and it includes 16-bit arithmetic and immediate operators 
which greatly simplify memory address calculations, and high speed arithmetic 
operations. 

The /uPD8080AF utilizes a 16-bit address bus to directly address 64K bytes of 
memory, is fully TTL compatible (1.9 mA), and utilizes the following addressing 
modes: Direct; Register; Register Indirect; and Immediate. 

The juPD8080AF has a stack architecture wherein any portion of the external memory 
can be used as a last in/first out (LIFO) stack to store/retrieve the contents of the 
accumulator, the flags, or any of the data registers. 

The jzPD8080AF also contains a 16-bit stack pointer to control the addressing of this 
external stack. One of the major advantages of the stack is that multiple level inter- 
rupts can easily be handled since complete system status can be saved when an inter- 
rupt occurs and then restored after the interrupt is complete. Another major advantage 
is that almost unlimited subroutine nesting is possible. 

This processor is designed to greatly simplify system design. Separate 16-line address 
and 8-line bidirectional data busses are employed to allow direct interface to memories 
and I/O ports. Control signals, requiring no decoding, are provided directly by the 
processor. All busses, including the control bus, are TTL compatible. 

Communication on both the address lines and the data lines can be interlocked by 
using the HOLD input. When the Hold Acknowledge (HLDA) signal is issued by the 
processor, its operation is suspended and the address and data lines are forced to be in 
the FLOATING state. This permits other devices, such as direct memory access chan- 
nels (DMA), to be connected to the address and data busses. 

The juPD8080AF has the capability to accept a multiple byte instruction upon an inter- 
rupt. This means that a CALL instruction can be inserted so that any address in the 
memory can be the starting location for an interrupt program. This allows the assign- 
ment of a separate location for each interrupt operation, and as a result no polling is 
required to determine which operation is to be performed. 

NEC offers three versions of the juPD8080AF. These processors have all the features 
of the juPD8080AF except the clock frequency ranges from 2.0 MHz to 3.0 MHz. 

These units meet the performance requirements of a variety of systems while maintain- 
ing software and hardware compatibility with other 8080A devices. 


CM 


AB 0-15 (THREE STATE) 



BIT 7- S-SIGN 
BIT 6- Z ZERO 
BIT 5 -0:AlWAYS"0" 

8IT 4 - ACY: AUXILIARY CARRY 
BIT 3 - 0 ALWAYS"O h 
BIT 2- P: PARITY 
BIT I - 1: ALWAYS "i" 

BIT 0 - CY: CARRY 


0B o _ 7 (THREE STATE) 


BLOCK DIAGRAM 
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/xPD8080AF 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1 , 

25-27, 

29-40 

0 
< 

1 

LO 

< 

Address Bus 
(output three- 
state) 

The address bus is used to address memory (up to 64K 8 -bit words) 
or specify the I/O device number (up to 256 input and 256 output 
devices). Ao is the least significant bit. 

2 

Vss 

Ground (input) 

Ground 

3-10 

o 

0 

1 

O 

Data Bus (input/ 
output three-state) 

The bidirectional data bus communicates between the processor, 
memory, and I/O devices for instructions and data transfers. Dur- 
ing each sync time, the data bus contains a status word that 
describes the current machine cycle. Do is the least significant bit. 

11 

VBB 

Vgg Supply Voltage 
(input) 

--5V ± 5% 

12 

RESET 

Reset (input) 

If the RESET signal is activated, the program counter is cleared. 
After RESET, the program starts at location 0 in memory. The 

INTE and HLDA flip-flops are also reset. The flags, accumulator, 
stack pointer, and registers are not cleared. (Note: External syn- 
chronization is not required for the RESET input signal which 
must be active for a minimum of 3 clock periods.) 

13 

HOLD 

Hold (input) 

HOLD requests the processor to enter the HOLD state. The HOLD 
state allows an external device to gain control of the juPD8080AF 
address and data buses as soon as the pPD8080AF has completed 
its use of these buses for the current machine cycle. It is recog- 
nized under the following conditions: 

• The processor is in the HALT state. 

• The processor is in the T 2 or Tyy stage and the READY signal 
is active. 

As a result of entering the HOLD state, the ADDRESS BUS 
(A 1 5 - A(j) and DATA BUS (D 7 — Do) are in their high imped- 
ance state. The processor indicates its state on the HOLD 
ACKNOWLEDGE (HLDA) pin. 

14 

INT 

Interrupt Request 
(input) 

The pPD8080AF recognizes an interrupt request on this line at 
the end of the current instruction or while halted. If the 
pPD8080AF is in the HOLD state, or if the Interrupt Enable 
flip-flop is reset, it will not honor the request. 

15 

<t> 2 

Phase Two (input) 

Phase two of processor clock. 

16 

INTE @ 

Interrupt Enable 
(output) 

INTE indicates the content of the internal interrupt enable flip- 
flop. This flip-flop is set by the Enable (El) or reset by the 

Disable (Dl) interrupt instructions and inhibits interrupts from 
being accepted by the processor when it is reset. INTE is auto- 
matically reset (disabling further interrupts) during T ^ of the 
instruction fetch cycle (M-|) when an interrupt is accepted and 
is also reset by the RESET signal. 

17 

DBiN 

Data Bus In 
(output) 

DBIN indicates that the data bus is in the input mode. This 
signal is used to enable the gating of data onto the pPD8080AF 
data bus from memory or input ports. 

18 

WR 

Write (output) 

WR is used for memory WRITE or I/O output control. The data 
on the data bus is valid while the WR signal is active (WR = 0). 

19 

SYNC 

Synchronizing Signal 
(output) 

The SYNC signal indicates the beginning of each machine cycle. 

20 

vcc 

Vcc Supply 

Voltage (input) 

+5V + 5% 

21 

HLDA 

Hold Acknowledge 
(output) 

HLDA is in response to the HOLD signal and indicates that the 
data and address bus will go to the high impedance state. The 

HLDA signal begins at: 

• T 3 for READ memory or input operations. 

• The clock period following T 3 for WRITE memory or 

OUTPUT operations. 

In either case, the HLDA appears after the rising edge of <p] and 
high impedance occurs after the rising edge of 02 - 

22 

<?1 

Phase One (input) 

Phase one of processor clock. 

23 

READY 

Ready (input) 

The READY signal indicates to the pPD8080AF that valid mem- 
ory or input data is available on the pPD8080AF data bus. 

READY is used to synchronize the processor with slower memory 

Or I/O devices. If after sending an address out, the pPD8080AF 
does not receive a high on the READY pin, the pPD8080AF enters 
a WAIT state for as long as the READY pin is low. (READY can 
also be used to single step the processor.) 

24 

WAIT 

Wait (output) 

The WAIT signal indicates that the processor is in a WAIT state. 

28 

vdd 

Vqd Supply Voltage 
(input) 

+ 12V ± 5% 


Note: © After the El instruction, the yPD8080AF accepts interrupts on the second instruction following the El. This 
allows proper execution of the RET instruction if an interrupt operation is pending after the service routine. 
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Operating Temperature 0°C to + 70°C 

Storage Temperature (Ceramic Package) -65° C to +150°C 

Storage Temperature (Plastic Package) - 40°C to + 125°C 

All Output Voltages (7) -0.3 to +20 Volts 

All Input Voltages 0 -0.3 to +20 Volts 

Supply Voltages Vcc, Vqd and Vss 0 . .-0.3 to +20 Volts 

Power Dissipation 1.5W 

Note: 0 Relative to Vgg. 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


/U.PD8080AF 

ABSOLUTE MAXIMUM 
RATINGS* 


*T a = 25° C 


T a = 0°C to +70°C, V DD = +12V ± 5%, V cc = +5V ± 5%, Vbb = -5V ± 5%, V S s = OV, 


unless otherwise specified. 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Clock Input Low 

Voltage 

V | LC 

Vss~ 1 


Vss + 0.8 

V 


Clock Input High 

Voltage 

V|HC 

9.0 


Vqd + 1 

V 


Input Low Voltage 

V| L 

vss - 1 


Vss + 0-8 

V 


Input High Voltage 

V|H 

3.3 


VCC + i 

V 


Output Low Voltage 

VOL 



0.45 

V 

lOL = T9 mA on all outputs 

Output High Voltage 

VOH 

3.7 



V 

l O H=-150pA © 

Avg. Power Supply 
Current (Vqd) 

•DD(AV) 


40 

70 

mA 


Avg. Power Supply 
Current (Vcc! 

'CC(AV) 


60 

80 

mA 

. 

tCY mm 

. 

Avg. Power Supply 
Current (Vbb) 

IBB(AV) 


0.01 

1 

mA 

■ 


Input Leakage 

hL 


±10 (D 

pA 

VSS<V| N <VCC 

Clock Leakage 

'CL 


±10 (5) 

MA 

v SS<VclOCK<Vdd 

Data Bus Leakage 
in Input Mode 

•dl © 


:’°°® 

pA 

mA 

Vss <V| N < Vss + 0.8V 

Vss + 0.8V <V| N < Vcc 

Address and Data Bus 
Leakage During HOLD 

IFL 

. 


+1 ° ® 

- 100 w 

pA 

VADDR/DATA = Vcc 
Vaddr/data= vss + o.45v 


DC CHARACTERISTICS 


TYPICAL SUPPLY CURRENT VS. 
TEMPERATURE, NORMALIZED (3 ) 



Notes: 0 When DBIN is high and V | |\j > V | j_| internal active pull-up resistors will 
be switched onto the data bus. 

0 Minus (-) designates current flow out of the device. 

0 Al supply/AT a = -0.45%/° C„ 


T a = 25 °c, v cc = Vdd = Vss = ov, V BB = -5V. - CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Capacitance 

Cp 


17 

25 

pF 

f c = 1 MHz 
Unmeasured Pins 
Returned to Vss 

Input Capacitance 

C|N 


6 

10 

pF 

Output Capacitance 

COUT 


10 

20 

pF 
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/tPD8080AF 

PROCESSOR STATE 
TRANSITION DIAGRAM 


Vi 

<D 

-t— • 

3 

CL 

E 

o 

o 

o 

k. 

o 


2 

o 

LLi 



WITH ENTERING HOLD STATE. 
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T a = 0°C to +70°C, Vqq = +12V ± 5%, Vqq = +5V ± 5%, VgB = -5V ± 5%, Vgs = OV, unless otherwise 
specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

t CY © 

0.48 


2.0 

Msec 


Clock Rise and Fall Time 

V, tf 

0 


50 

nsec 


01 Pulse Width 

*01 

60 



nsec 


02. Pulse Width 

*02 

220 



nsec 


Delay 01 to 02 

*D1 

0 



nsec 


Delay 02 to 01 

*D2 

70 



nsec 


Delay 01 to 02 Leading Edges 

t D3 

80 



nsec 


Address Output Delay From 02 

t DA © 



200 

nsec 

C[_ = 100 pF 

Data Output Delay From 02 

t DD © 



220 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WR, WAIT, 

HLDA) 

l DC @ 



120 

nsec 

C L = 50 pF 

DBIN Delay From 02 

t DF © 

25 


140 

nsec 

Delay for Input Bus to Enter 

Input Mode 

l DI © 



l DF 

nsec 


Data Setup Time During 01 and 
DBIN 

t DS1 

30 



nsec 


Data Setup Time to 02 During 

DBIN 

tDS2 

150 



nsec 


Data Hold Time From 02 During 
DBIN 

l DH © 

© 



nsec 


INTE Output Delay From 02 

tlE © 



200 

nsec 

Cl = 50 pF 

READY Setup Time During 02 

tRS 

120 



nsec 


HOLD Setup Time to 02 

tHS 

140 



nsec 


INT Setup Time During 02 
(During 01 in Halt Mode) 

t|S 

120 



nsec 


Hold Time from 02 (READY, 

INT, HOLD) 

*H 

0 



nsec 


Delay to Float During Hold 
(Address and Data Bus) 

tFD 



120 

nsec 


Address Stable Prior to WR 

tAW © 

© 



nsec 

Cl = 100 pF: Address, 
Data 

C L = 50 pF: WR, 
HLDA, DBIN 

Output Data Stable Prior to WR 

X D\N @ 

© 



nsec 

Output Data Stable From WR 

l WD © 

© 



nsec 

Address Stable from WR 

l WA © 

© 



nsec 

HLDA to Float Delay 

t HF © 

© 



nsec 

WR to Float Delay 

%F © 

© 



nsec 

Address Hold Time after DBIN 
during HLDA 

l AH © 

-20 



nsec 


/1PD8080AF 

AC CHARACTERISTICS 
MPD8080AF 


Notes: (T) Data input should be enabled with DBIN status. No bus conflict can then occur and data hold time 
is assured. tQ^i = 50 ns or tQp, whichever is less. 


Load Circuit, 


+ 5V 


OUTPUT 



©> 

0 

+-> 

=3 

Q. 

E 

o 

o 

o 

k_ 

o 

O 

111 


Actual tcy = t D 3 + t r0 2 + t 0 2 



A CAPACITANCE (pf) 

Factual - c spec> 
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AC CHARACTERISTICS 
MPD8080AF-2 


(0 

k_ 

0 

■*-> 

3 

Q. 

E 

o 

o 

o 

k_ 

o 


T a = 0°C to +70° C, Vqq = +12V ± 5%, Vqc = +5V ± 5%. V BB = -5V ± 5%, V B S = 0V, unless otherwise 
specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

'CY @ 

0.38 


2.0 

^sec 


Clock Rise and Fall Time 

'r.'f 

0 


50 

nsec 


01 Pulse Width 

'01 

60 



nsec 


02 Pulse Width 

'02 

175 



nsec 


Delay 01 to 02 

'D1 

0 



nsec 


Delay 02 to 01 

'D2 

70 



nsec 


Delay 01 to 02 Leading Edges 

'D3 

70 



nsec 


Address Output Delay From 02 

'DA © 



175 

nsec 

C L = 100 pF 

Data Output Delay From 02 

'DD © 



200 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WR, WAIT, 

HLDA) 

'DC © 



120 

nsec 

C L = 50 pF 

DBIN Delay From 02 

'DF © 

25 


140 

nsec 

Delay for Input Bus to Enter 

Input Mode 

'Dl © 



'DF 

nsec 


Data Setup Time During 01 and 
DBIN 

'DS1 

20 



nsec 


Data Setup Time to 02 During 

DBIN 

'DS2 

130 



nsec 


Data Hold Time From 02 During 
DBIN 

'DH © 

/T\ 

ky 



nsec 


INTE Output Delay From 02 

ME© 



200 

nsec 

C L = 50 pF 

READY Setup Time During 02 

'RS 

90 



nsec 


HOLD Setup Time to 02 

'HS 

120 



nsec 


INT Setup Time During 02 
(for all modes) 

'IS 

100 



nsec 


Hold Time from 02 (READY, 

INT, HOLD) 

'H 

0 



nsec 


Delay to Float During Hold 
(Address and Data Bus) 

'FD 



120 

nsec 


Address Stable Prior to WR 

*AW © 

© 



nsec 

Cl = 100 pF: Address, 
Data 

C L = 50 pF: WR, 

HLDA, DBIN 

Output Data Stable Prior to WR 

'DW © 

© 



nsec 

Output Data Stable From WR 

'WD © 

(2) 



nsec 

Address Stable from WR 

'WA © 

© 



nsec 

HLDA to Float Delay 

'HF © 




nsec 

WR to Float Delay 

'WF © 

© 



nsec 

Address Hold Time after DBIN 
during HLDA 

'AH © 

-20 



nsec 


Notes Continued: 

The following are relevant when interfacing the pPD808QAF to devices having V|^ = 3.3V. 

a. Maximum output rise time from 0.8V to 3.3V = 100 ns at C|_ = SPEC. 

b. Output delay when measured to 3.0V = SPEC +60 ns at C|_ = SPEC. 

c. If Cj_ # SPEC, add 0.6 ns/pF if Cl > CSPEC/ subtract 0.3 ns/pF (from modified delay) if 

Cl < CsPEC- 


O 

LU 

z 
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T a = 0°C to +70° C, Vqq = +12V ± 5%, VqC = +5V ± 5%, VgB = -5V ± 5%, Vgg = 0V, unless otherwise 
oecified. 


AC CHARACTERISTICS 
MPD8080AF-1 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

*CY @ 

0.32 


2.0 

Msec 


Clock Rise and Fall Time 

l r . if 

0 


25 

nsec 


01 Pulse Width 

101 

50 



nsec 


02 Pulse Width 

*02 

145 



nsec 


Delay 01 to 02 

*D1 

0 



nsec 


Delay 02 to 01 

*D2 

60 



nsec 


Delay 01 to 02 Leading Edges 

*D3 

60 



nsec 


Address Output Delay From 02 

*DA © 



150 

nsec 

C L = 50 pF 

Data Output Delay From 02 

l DD © 



180 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WR, WAIT, 

HLDA) 

*DC © 



110 

nsec 

C L = 50 pF 

DBIN Delay From 02 

*DF © 

25 


130 

nsec 

Delay for Input Bus to Enter 

Input Mode 

*DI © 



l DF 

nsec 


Data Setup Time During 01 and 
DBIN 

*DS1 

10 



nsec 


Data Setup Time to 02 During 

DBIN 

*DS2 

120 



nsec 


Data Hold Time From 02 During 

DBIN 

*DH © 

© 



nsec 


INTE Output Delay From 02 

t IE © 



200 

nsec 

C L = 50 pF 

READY Setup Time During 02 

*RS 

90 



nsec 


HOLD Setup Time to 02 

*HS 

120 



nsec 


INT Setup Time During 02 
(for all modes) 

*IS 

100 



nsec 


Hold Time from 02 (READY, 

INT, HOLD) 

*H 

0 



nsec 


Delay to Float During Hold 
(Address and Data Bus) 

*FD 



120 

nsec 


Address Stable Prior to WR 

l AW © 

© 



nsec 

C|_ = 50 pF: Address, 
Data 

C L = 50pF: WR, 
HLDA, DBIN 

Output Data Stable Prior to WR 

*DW © 

© 



nsec 

Output Data Stable From WR 

*WD © 

© 



nsec 

Address Stable from WR 

*WA © 

© 



nsec 

HLDA to Float Delay 

tHF © 

© 



nsec 

WR to Float Delay 

*WF © 

© 



nsec 

Address Hold Time after DBIN 
during HLDA 

*AH © 

-20 



nsec 


Notes Continued: 


Device 

*AW 

MPD8080AF 

2 icy - iD3 - V02 - 140 

MPD8080AF-2 

2 l CY - l D3 - V02 - 130 

MPD8080AF-1 

2 t CY “ l D3 -tr02- 110 


0 > 

v_ 

0 

■*-> 

D 

CL 

E 

o 

o 

o 


o 


Device 

tDW 

#iPD8080AF 

iCY-tD3-tr02- 12 O 

MPD8080AF-2 

*CY ~ tD3 - f r 02 ~ 1?0 

/UPD8080AF-1 

t CY-tD3~ t r02- 150 


(7) If not HLDA, t WD “ l WA _ *D3 + l r02 + 10 ns. If HLDA, tyyp = tyy/^ = tyyp. 
® tHF = *D3 + *r02 ~ 50 ns * 

® l WF = tD3 + l r02 - 10 ns - 
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TIMING WAVEFORMS © © 



Notes: © 

<D 

<D 

© 

© 

© 


Data in must be stable for this period during DBIN • T3. Both tQgj and tQS2 must be satisfied. 

Ready signal must be stable for this period during T2 or Tyy. (Must be externally synchronized.) 

Hold signal must be stable for this period during T2 or Tyy when entering hold mode, and during T3, T4, T5 and Tyyn when in hold mode. 
(External synchronization is not required.) 

Interrupt signal must be stable during this period of the last clock cycle of any instruction in order to be recognized in the following instruction. 
(External synchronization is not required.) 

This timing diagram shows timing relationships only; it does not represent any specific machine cycle. 

Timing measurements are made at the following reference voltages: CLOCK "1" «= 8.0V, " 0 " = 1.0V; INPUTS "1" = 3.3V; "0" = 0.8V; 
OUTPUTS "1 '' = 2.0V, "0" » 0.8V. 


/1PD8O8OAF 






/XPD8080AF 


The instruction set includes arithmetic and logical operators with direct, register, 
indirect, and immediate addressing modes. 

Move, load, and store instruction groups provide the ability to move either 8 or 16 
bits of data between memory, the six working registers and the accumulator using 
direct, register, indirect, and immediate addressing modes. 

The ability to branch to different portions of the program is provided with direct, 
conditional, or computed jumps. Also the ability to call and return from subroutines 
is provided both conditionally and unconditionally. The RESTART (or single byte 
call instruction) is useful for interrupt vector operation. 

Conditional jumps, calls and returns execute based on the state of the four testable 
flags (Sign, Zero, Parity and Carry). The state of each flag is determined by the result 
of the last instruction executed that affected flags. (See Instruction Set Table.) 

The Sign flag is set (High) if bit 7 of the result is a "1"; otherwise it is reset (Low). The 
Zero flag is set if the result is "0"; otherwise it is reset. The Parity flag is set if the 
modulo 2 sum of the bits of the result is "0” (Even Parity); otherwise (Odd Parity) it 
is reset., The Carry flag is set if the last instruction resulted in a carry or a borrow out 
of the most significant bit (bit 7) of the result; otherwise it is reset. 

In addition to the four testable flags, the /uPD8080AF has another flag (ACY) that is 
not directly testable. It is used for multiple precision arithmetic operations with the 
DAA instruction. The Auxiliary Carry flag is set if the last instruction resulted in a 
carry or a borrow from bit 3 into bit 4; otherwise it is reset. 

Double precision operators such as stack manipulation and double add instructions 
extend both the arithmetic and interrupt handling capability of the ^PD8080AF. 

The ability to increment pnd decrement memory, the six general registers and the 
accumulator are provided as well as extended increment and decrement instructions to 
operate on the register pairs and stack pointer. Further capability is provided by the 
ability to rotate the accumulator left or right through or around the carry bit. 

Input and output may be accomplished using memory addresses as I/O ports or the 
directly addressed I/O provided for in the mPD 8080AF instruction set. 

The special instruction group completes the mPD 8080AF instruction set: NOP, HALT 
stop processor execution; DAA provides decimal arithmetic capability; STC sets the 
carry flag; CMC complements it; CMA complements the contents of the accumulator; 
and XCHG exchanges the contents of two 16-bit register pairs directly. 


INSTRUCTION SET 


Data in the mPD 8080AF is stored as 8-bit binary integers. All data/instruction trans- DATA AND INSTRUCTION 
fers to the system data bus are in the following format: FORMATS 


D 7 

°6 

d 5 

d 4 

d 3 

d 2 

Dl 

D 0 


MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be 
stored in successive locations of program memory. The address of the first byte is used 
as the address of the instruction. 


One Byte Instructions 


d 7 

d 6 

d 5 

d 4 

d 3 

d 2 

Dl 

\°° 

Two Byte Instructions 

d 7 

d 6 

d 5 

d 4 

d 3 

d 2 d-i dq 

d 7 

06 D 5 

d 4 

d 3 d 2 

Dl 

D 0 

Three Byte Instructions 

□ 7 

D6 

d 5 

□4 

d 3 |d 2 

Dl 

D 0 

d 7 

d 6 I d 5 

d 4 d 3 |d 2 

Dl 

D 0 | 

d 7 | d 6 |d 5 | d 4 [ d 3 | d 2 | d-i 

DO | 


TYPICAL INSTRUCTIONS 


OP CODE Register to register, memory 

reference, arithmetic or logical 
rotate, return, push, pop, enable, 
or disable interrupt instructions 


OP CODE Immediate mode or I/O instruc- 
tions 

OPERAND 


OP CODE 


Jump, call or direct load and 
store instructions 


LOW ADDRESS OR OPERAND 1 


HIGH ADDRESS OR OPERAND 2 


CO 

© 
•4— • 

3 

Q. 


£ 


o 

o 

o 

i— 

o 


2 

O 

LU 
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CO 

v_ 

CD 

-t— > 

D 

Q. 


E 

o 

o 

o 

V— 

o 


o 

LLi 

z 


INSTRUCTION SET TABLE 


MNEMONIC 1 

DESCRIPTION 

°7 

INSTRUCTION CODE 2 
05 O4 °3 02 0 1 

Do 

Clock 

Cycles 3 

NDIS 

ZERO £ 

O 

PARITY 

CARRY 

MNEMONIC 1 DESCRIPTION 

Dy 

INSTRUCTION CODE 2 

Dg D5 D4 O3 D2 D| 

Do 

n 

SIGN 

ZERO -n 

> 

PARITY O 

CARRY 1 

MOVE 

LOAD REGISTER PAIR 

MOV d,s 

Move register to register 

0 

1 

d 

d 

d 

s . 

s 

s 

5 





LXt B,D16 

Load immediate register 









MOV M,s 

Move register to memory 

0 

1 

1 

1 

0 

s 

s 

s 

7 






pair BC 

0 

0 0 0 

0 

0 

0 

1 

10 


MOV d,M 

Move memory to register 

0 

1 

d 

d 

d 

1 

1 

0 

7 





LXI D.D16 

Load immediate register 









MVI d,D8 

Move immediate to register 

0 

0 

d 

d 

d 

1 

1 

0 

7 






pair DE 

0 

0 0 1 

0 

0 

0 

1 

10 


MVI M,D8 

Move immediate to memory 

0 

0 

1 

1 

0 

1 

1 

0 

10 





LXI H.D16 

Load immediate register 



































INCREMENT/OECREMENT 








LXI SP.016 

Load immediate Stack 


























0 

0 1 1 







INR d 

Increment reqister 




d 

d 


0 

0 

5 















DCR d 

Decrement register 

0 

0 

d 

d 

d . 

1 

0 

1 

5 








PUSH 
































DCR M 

Decrement, memory 

0 

0 

1 

1 

0 

1 

0 

1 

10 

• 




PUSH B 

Push register pair BC 



































ALU - 

REGISTER TO ACCUMULATOR 







PUSH D 

Push register pair DE 


























1 

1 0 1 

0 

1 





ADDS 

Add register to A 

1 

0 

0 

0 

0 

s 

s 

s 

4 

• 


• 

• 

PUSH H 

Push register pair HL 









ADCs 

Add register to A with 















on stack 

1 

11 0 

0 

1 

0 

1 

11 



carry 






s 

s 

s 


e 


• 

• 

PUSH PSW 

Push A and flags on stack 

1 

1 1 1 

0 

1 

0 

1 




























SBB s 

Subtract register from A 














POP 


























ANA s 

AND register with A 

1 

0 

1 

0 

0 

s 

s 

s 

4 




0 

POP B 

Pop register pair BC off 









XR A s 

Exclusive OR Register 















stack 

1 

1 0 0 

0 

0 

0 

1 

10 



with A 

1 

0 

1 

0 

1 

s 

s 

s 

4 




0 

POP D 

Pop register pair DE off 









ORA s 

OR register with A 

1 

0 

1 

1 

0 

s 

5 

s 

4 




0 


stack 

1 

1 0 1 

0 

0 

0 

1 

10 


CMP s 

Compare register with A 

1 

0 

1 

1 

1 

s 

s 

s 

4 




• 

POP H 

Pop register pair HL off 



































ALU 

MEMORY TO ACCUMULATOR 







POP PSW 

Pop A and flags off stack 

1 

1 1 1 

0 

0 

0 

1 

10 • • • 

• 

ADD M 

Add memory to A 

1 

0 

0 

0 

0 

1 

1 

0 

7 




• 

DOUBLE ADD 



























carry 

1 

0 

0 

0 

1 

1 

1 

0 

7 




• 

DAD B 

Add BC to HL 

0 

0 0 0 

1 

0 

0 

1 

10 

• 

SUB M 

Subtract memory from A 

1 

0 

0 

1 

0 

1 

1 

0 

7 




• 

DAD D 

Add DE to HL 

0 

0 0 1 

1 

0 

0 

1 

10 

• 

SBB M 

Subtract memory from A 














DAD H 

Add HL to HL 

0 

0 1 0 

1 

0 

0 

1 

10 

• 


with borrow 

1 

0 

0 

1 

1 

1 

1 

0 

7 




• 

DAD SP 

Add Stack Pointer to hl 

0 

0 i i 

i 

0 

0 

i 

10 

* 


























XRA M 

Exclusive OR memory 














INCREMENT REGISTER PAIR 


with A 

1 

0 

1 

0 

1 

1 

1 

0 

7 




0 











ORA M 

OR memory with A 

1 

0 

1 

1 

0 

1 

1 

0 

7 




0 

INX 8 

Increment BC 

0 

0 0 0 

0 

0 

1 

1 

5 


CMP M 

Compare memory with A 

1 

0 

1 

1 

1 

1 

1 

0 

7 




• 


Increment DE 

0 

0 0 1 

0 

0 

1 

1 

5 



















0 

0 1 0 


0 






ALU - 

MMEOIATE TO ACCUMULATOR 







INX SP 

Increment Stack Pointer 

0 

0 1 1 

0 

0 

1 

1 

5 


ADI D8 

Add immediate to A 

t 

1 

0 

0 

0 

1 

1 

0 

7 



• 

. 

DECREMENT REGISTER PAIR 

ACI D8 



























j 

J 

Q 

Q 

1 

J 

1 

Q 






DCX B 

Decrement BC 

0 

0 0 0 

1 

0 

1 

1 

5 




1 

1 

0 

1 

0 


1 







OCX D 

Decrement DE 

0 

0 0 1 

1 

0 

1 

1 

5 

















DCX H 

Decrement HL 

0 

0 1 0 . 

1 

0 

1 

1 

5 



with borrow 

1 

1 

0 

1 

1 

1 

1 

0 

7 



• 

. 

DCX SP 

Decrement Stack Pointer 

0 

0 1 1 

1 

0 

1 

1 

5 


ANI D8 

AND immediate with A 

1 

1 

1 

0 

0 

1 

1 

0 

7 




0 



REGISTER INDIRECT 
































with A 

1 

1 

1 

0 

1 

1 

1 

0 

7 




0 

STAX B 

Store A at ADDR in BC 

0 

0 0 0 

0 

0 

1 

0 

7 


OR t D8 

OR immediate wiih A 

1 

1 

1 

1 

0 

1 

1 

0 

7 




0 

STAX D 

Store A at ADDR m DE 

0 

0 0 1 

0 

0 

1 

0 

7 


CPI 08 

Compare immediate with A 

1 

1 

1 

1 

1 

1 

1 

0 

7 




• 

LDAX B 

Load A at ADDR in BC 

0 

0 0 0 

1 

0 

1 

0 

7 


















Load A at ADDR in DE 



































— 


— 

— 

— 

— 




— 

— 

— 




DIRECT 

































carry (8*bit) 

0 

0 

0 

0 

0 

1 

1 

1 

4 




. 

STA ADDR 

Store A direct 

0 

0 1 1 

0 

0 

1 

0 

13 


RRC 

Rotate A right, LSB to 














LDA ADDR 

Load A direct 

0 

0 1 1 

1 

0 

1 

0 

13 



carry 18-bitl 

0 

0 

0 

0 

1 

1 

1 

1 

4 




* 

SHLD ADDR Store HL direct 

0 

0 1 0 

0 

0 

1 

0 

16 


RAL 

Rotate A left through 














LHLD ADDR Load HL direct 

0 

0 1 0 

1 

0 

1 

0 

16 



























RAR 

Rotate A right through 














MOVE REGISTER PAIR , 









































XCHG 










| JUMP 

register pairs 

1 

1 1 0 

1 

0 

1 

1 

4 


















Exchange top of stack 









JMP ADOR 

Jump unconditional 

1 

1 

0 

0 

0 

0 

1 

1 

10 






and HL 

1 

1 1 0 

0 

0 

1 

1 

18 


JNZ ADDR 

Jump on not zero 

1 

1 

0 

0 

0 

0 

1 

0 

10 





SPHL 

HL to Stack Pointer 

1 

1 1 1 

1 

0 

0 

1 

5 


JZ ADDR 

Jump on zero 

1 

1 

0 

0 

1 

0 

1 

0 

10 





PCHL 

HL to Program Counter 

1 

1 1 0 

1 

0 

0 

1 

5 



























JC ADDR 

Jump on carry 

1 

1 

0 

1 

1 

0 

1 

0 

10 





INPUT /OUTPUT 


Jump on parity odd 
























JPE ADDR 

Jump on parity even 

1 

1 

1 

0 

1 

0 

1 

0 

10 





IN A 

Input 

1 

1 0 1 

1 

0 

1 


10 


JP ADDR 

Jump on positive 

1 

1 

1 

1 

0 

0 

1 

0 

10 





OUT A 

Output 

1 

1 0 1 

0 . 

0 

1 


10 


JM ADDR 

Jump on minus 

1 

1 

1 

1 

1 

0 

1 

0 

10 





El 

Enable interrupts 

1 

1 1 1 

1 

0 

1 


4 



























j CALL 

RST A 

Restart 

1 

1 A A 

A 

1 

1 


11 


CALL ADDR 

Call unconditional 

1 

1 

0 

0 

1 

1 

0 

1 

17 





MISCELLANEOUS 


























CZ ADDR 

Call on zero 

1 

1 

0 

0 

1 

1 

0 

0 

11/17 





CMA 

Complement A 

0 

0 1 0 

1 

1 

1 

1 

4 


CNC ADDR 

Call on no carry 

1 

1 

0 

1 

O' 

1 

0 

0 

11/17 





STC 

Set carry 

0 

0 1 1 

0 

1 

1 

1 

4 

1 

CC ADDR 

Call on carry 

1 

1 

0 

1 

1 

1 

0 

0 

11/17 





CMC 

Complement carry 

0 

0 1 1 

1 

1 

1 

1 

4 

Cy 

CPO ADDR 

Call on parity odd 

1 

1 

1 

0 

0 

1 

0 

0 

11/17 





DAA 

Decimal adjust A 

0 

0 1 0 

0 

1 

1 

1 

4 • • • 

• 

CPE ADDR 

Call on parity even 

1 

1 

1 

0 

1 

1 

0 

0 

11/17 





NOP 

No operation 

0 

0 0 0 

0 

0 

0 

0 

4 


CP ADDR 

Call on positive 

1 

1 

1 

1 

0 

1 

0 

0 

11/17 





HLT 

Halt 

0 

1 1 1 

0 

1 

1 

0 

7 


CM ADDR 


1 

1 

1 

1 

1 

1 

0 

0 

11/17 






























Notes: 










| RETURN 

^ Operand Symbols used 


^ddd or sss — 

000 B - 

001 c 

-010 D - oil E - 100 H - 

















A = 

8-bit address or expression 


101 L — 1 10 Memory 

- Ill 

A. 



RET 

Return 



0 

0 


0 

0 

1 

10 















RNZ 

Return on not zero 

1 

1 

0 

0 

0 

0 

0 

0 

5/11 





d = 

destination register 


3 Two possible cycle times 15/11) indicate 


RZ 

Return on zero 



0 

0 


0 

0 

0 

5/11 





PSW = 

Processor Status Word 


instruction cycles dependent on 




Return on no carry 


1 

0 

1 

0 

0 

0 

0 

5/11 





SP = 

Stack Pointer 


flags. 







RC 

Return on carry 

1 

1 

0 

1 

1 

0 

0 

0 

5/11 





D8 = 

8-bit data quantity, expression, or 










Return on parity odd 


1 


0 

0 

0 


0 

5/11 






constant, always B2 of instruction 


= flag affected 







Return on parity even 


1 


0 


0 


0 

5/11 





D16 = 

16-bit data quantity, expression, 0 

r 

- flag not affected 





RP 










5/ 1 1 






constant, always B3B2 of instruct 

on 

0 = flag reset 







Return on minus 


1 

1 

1 


0 

0 

0 

5/11 





ADDR = 

16-bn Memory address expression 


1 = flag set 
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One to five machine cycles (M-| — M5) are required to execute an instruction. Each 
machine cycle involves the transfer of an instruction or data byte into the processor 
or a transfer of a data byte out of the processor (the sole exception being the double 
add instruction). The first one, two or three machine cycles obtain the instruction 
from the memory or an interrupting I/O controller. The remaining cycles are used to 
execute the instruction. Each machine cycle requires from three to five clock times 
(T 1 — T5). During (p-\ • SYNC of each machine cycle, a status word that identifies the 
type of machine cycle is available on the data bus. 


/U.PD8080AF 

INSTRUCTION CYCLE 
TIMES 


Execution times and machine cycles used for each type of instruction are shown 
below. 


INSTRUCTION 

MACHINE CYCLES EXECUTED 

CLOCK TIMES 
(M IN/MAX) 

RST X and PUSH RP 

PCR5 © SPW3 © SPW3 © 

11. 

All CALL Instructions 

PCR5 © PCR3 © PCR3 © SPW3 © SPW3 © 

11/17 

All Conditional 
RETURN Instructions 

PCR5© SPR3 @ SPR3 @ 

5/11 

RET Instructions 

PCR4 © SPR3 @ SPR3 @ 

10 

XTHL 

PCR4 © SPR3 © SPR3 © SPW3 © SPW5 © 

18 

DAD RP 

PCR4 © PCX3 © PCX3 © 

10 

INR R; INX RP, DCR R; 
DCX RP; PCHL; 

MOV R, R; SPHL 

PCR5 © 

5 

All JUMP Instructions 

and LXI RP 

PCR4 © PCR3 © PCR3 © 

10 

POP RP 

PCR4 © SPR3 © SPR3 © 

10 

LDA 

PCR4 © PCR3 © PCR3 @ BBR3 © 

13 

STA 

PCR4 © PCR3 © PCR3 © BBW3 © 

13 

LHLD 

PCR4 © PCR3 © PCR3 © BBR3 © BBR3 © 

16 

SHLD 

PCR4 © PCR3 © PCR3 © BBW3 © BBW3 © 

16 

STAX B 

PCR4 © BCW3 © 

7 

STAX D 

PCR4 © DEW3 © 

7 

LDAX B 

PCR4 © BCR3 © 

7 

LDAX D 

PCR4©DER3© 

7 

MOV R, M; ADD M; 

ADC M; SUB M; SB B M; 
ANA M; XRA M; 

ORA M; CMP M 

PCR4 © HLR3 © 

7 

INR M and DCR M 

PCR4 © HLR3 © HLW3 © 

10 

MVI M 

PCR4 © PCR3 © HLW3 © 

10 

MVI R; ADI; ACI; SUI; 
SBI; ANI; XRI; ORI; CPI 

PCR4 © PCR3 © 

7 

MOV M, R 

PCR4 © HLW3 © 

7 

El; Dl ADD R; 

ADC R; SUB R; 

SBB R; ANA R; XRA R; 
ORA R; CMP R; RLC; 
RRC; RAL; RAR; 

DAA; CMA; STC; 

CMC; NOP; XCHG 

PCR4 © 

4 

OUT 

PCR4 © PCR3 © ABW3 © 

10 

IN 

PCR4 © PCR3 © ABR3 © 

10 

HLT 

PCR4 © PCX3' © 

7 


Machine Cycle Symbol Definition 



Status word defining type of machine XX 

cycle (See Status Word Chart) 

Number of clocks for this machine cycle 
R = Read cycle — data into processor 
W = Write cycle — data out of processor 
X = No data transfer 
PC = Program Counter used as address 


HL = Registers H and L used as address 
BC = Registers B and C used as address 
DE = Registers D and E used as address 
SP = Stack Pointer used as address 
BB = Byte 2 and 3 used as address 
AB = Byte 2 used as address 


Underlined (XXYZ(n)) indicates machine cycle is executed if condition is True. 





o 

o 

o 

k. 

o 


O 

LU 

Z 
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fjL? D8080AF 


STATUS INFORMATION 
DEFINITION 


SYMBOLS 

DATA BUS BIT 

DEFINITION 

INTA CD 

DO 

Acknowledge signal for INTERRUPT 
request. Signal should be used to gate 
a restart or CALL instruction onto 
the data bus when DBIN is active. 

WO 

Dl 

Indicates that the operation in the 
current machine cycle will be a 

WRITE memory or OUTPUT function 
(WO = 0). Otherwise, a READ 
memory or INPUT operation will be 
executed. 

STACK 

D 2 

Indicates that the address bus holds 
the pushdown stack address from the 

Stack Pointer. 

HLTA 

□3 

Acknowledge signal for HALT 
instruction. 

OUT 

d 4 

Indicates that the address bus contains 
the address of an output device and 
the data bus will contain the output 
data when WR is active. 

Mi 

D5 

Provides a signal to indicate that the 

CPU is in the fetch cycle for the first 
byte of an instruction. 

INP © 

D6 

Indicates that the address bus contains 
the address of an input device and the 
input data should be placed on the data 
bus when DBIN is active. 

MEMR © 

d 7 

Designates that the data bus will be 
used for memory read data. 


Note: © These three status bits can be used to control the flow of data onto the 
/1PD8O8OAF data bus. 



1748 


©IC MASTER 1978 




(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 

0.10 

D 

0.5 + 0.1 

0.019 ±0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 
0.010 „„„„ 

- 0.002 


fi? D8080AF 

PACKAGE OUTLINE 
juPD808QAFC/D 



/iPD8080AFD 

(Ceramic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 

0.100 

D 

0.50 ± 0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900 ± 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 

0.6 

L 

13.5 

0.531 

M 

0.3010.1 

0.01210.004 


SP808OAF-8-77-GN-CAT 
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MICROPROCESSOR 


/J.PD8080A 


SEcm%m0mM 

8-BIT N-CHANNEL MICROPROCESSOR 


DESCRIPTION The juPD8080A is a complete 8-bit parallel processor for use in general purpose digital 
computer systems, which offers higher performance than conventional 8080A micro- 
processors. It is fabricated on a single LSI chip using N-channel silicon gate MOS 
process. 

This processor is designed to greatly simplify system design. Separate 16-line address 
and 8-line bidirectional data busses are employed to allow direct interface to memories 
and I/O ports. Control signals, requiring no decoding, are provided directly by the 
processor. All busses, including the control bus, are TTL and CMOS compatible. 

The /iPD8080A has the capability to accept a multiple byte instruction upon an inter- 
rupt. This means that a CALL instruction can be inserted so that any address in the 
memory can be the starting location for an interrupt program. This can be accom- 
plished without auxilliary circuit because INTA is active for all three bytes of the CALL 
instruction. Another important feature is that the decimal adjust accumulator instruc- 
tion operates correctly after subtraction as well as after addition; thus BCD subtrac- 
tion can be performed at the same speed as BCD addition. 


FEATURES 


• Software and Pin Compatible with Industry Standard 8080A 

• Clock Frequency — 2.0 MHz 

• Equivalent to the juPD8080AF with Enhancements 

• Direct BCD Subtraction as well as Addition 

• MOV r, r Executes in 4 Clock Cycles 

• Interrupt Acknowledge is Active for 3 Byte Instructions such as CALL 

• Available in a 40-pin Ceramic Package 


PIN CONFIGURATION 


w 

k. 

CD 

+-> 

=3 

Q. 

E 

o 

o 

o 

V- 

o 


O 

LU 

2 


AlOd 

GNDC 

D 4 C 

D5C 

D6C 

°7C 

D3C 

d 2 [! 

Di Q 

D 0 [= 

-5 V C 
RESET C 
HOLD C 
I NT C 
< P 2 C 
INTE C 
DBIN C 
WR C 
SYNC C 
+5V C 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 




juPD 

8080A 


40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 


=]Al1 

=3A 14 

□ a 13 
=3A 12 
ZJA 1S 

=JA 9 

□ A 8 

□ A? 

□ a 6 

□ a 5 

□ a 4 

□ a 3 

ZJ+12V 

□ a 2 

□ A 1 

□ A 0 

□ WAIT 

□ READY 

□ 01 

□ HLDA 


Rev/1 
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BIT 7 -S: SIGN DB 0 _ 7 (THREE STATE) 

BIT 6 -2: ZERO 
BIT 5 - SUB: SUBTRACT 
BIT 4 - ACY: AUXILIARY CARRY 
BIT 3-1: ALWAYS "1" 

BIT 2 -P: PARITY 
BIT 1 - 1: ALWAYS ”1" 

BIT 0-CY: CARRY 

Operating Temperature. . . . 

Storage Temperature ..... 

All Input or Output Voltages 

Vcc- V DD and Vss 

Power Dissipation 

Note: © Relative to VgB 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


. . . - 10°C to +70° C 
. . . -65°C to +1 50° C 
-0.3 to +20 Volts © 
-0.3 to +20 Volts © 
1.5W 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


T a = -10°C to 70° C, Vqd = +12V ± 5%, Vcc = +5V ± 5%, VgB - -5V ± 5%, Vss = GND, 
unless otherwise specified. - 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Input Low 

Voltage 

V ILC 

vss - 1 


00 

o 

h 

> 

V 


Clock Input High 

Voltage 

VlHC 

9.0 


VDD + 1 

V 


Input Low Voltage 

V|L 

VSS - 1 


Vss + 0.8 

V 


Input High Voltage 

V|H 

3.0 


v cc + 1 

V 


Output Low Voltage 

v OL 



0.45 

V 

'OL = +9 m A on all outputs 

Output High Voltage 

VOH 

3.7 

3.5 



V 

V 

lOH = -150 pA © 

'OH * -TO mA 

Avg. Power Supply 
Current (V^q) 

'DD(AV) 


55 

75 

mA 

- 

tCY fnin 

Avg. Power Supply 
Current (Vcc) 

l CC (AVI 


50 

70 

mA 

Avg. Power Supply 
Current (Vqb) 

'BB(AV) 


0.01 

1 

mA 

Input Leakage 

IlL 



±10 © 

fiA 

Vss< V(N < Vcc 

Clock Leakage 

'CL 



±10 © 

pA 

Vss^VCLOCK^ Vqd 

Data Bus Leakage 
m Input Mode 

'dl © 



:> 

pA 

PA 

V|N = Vcc 

V IN = V SS + 0.45V 

Address and Data Bus 
Leakage During HOLD 

'FL 



.!> 

PA 

VADOR/DATA = Vcc 
VADDR/DATA = Vss + 0.45V 


Notes: © There are no internal pull-up resistors on the inputs. 
@ Minus (-) designates current flow out of the device. 


DC CHARACTERISTICS 



m 

v_ 

CD 
-*— > 
D 
Q. 

£ 

o 

o 

o 

V- 

o 

:> 

O 

LU 

Z 
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/tPD8080A 

CAPACITANCE T a ■ 25°C; Vcc - Vdd = OV; V B B = -BV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Capacitance 

C 0 


17 

25 

pF 

f c = 1 MHz 

Input Capacitance 

C|N 


6 

10 

pF 

Unmeasured Pins 

Output Capacitance 

COUT 


10 

20 

pF 

Returned to Vss 


TYPICAL SUPPLY CURRENT VS. 
TEMPERATURE, NORMALIZED ® 



0 +25 +50 +75 

AMBIENT TEMPERATURE (°C) 

Note: ® A I supply MT a = -0.45%/° C. 


PACKAGE OUTLINE 
/iPD8080AD 




ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.100 ±0.004 

D 

0.50 ± 0.1 

0.0197 ±0.004 

E 

48.26 ± 0.2 

1.900 ± 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 + 0.1 

0.6 ± 0.004 

L 

+ 0.2 

135 

- 0.25 

+ 0.008 

0.531 

- 0.010 

M 

0.30 ±0.1 

0.012 ±0.004 
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/i.PD 8080 A 


T a = -10°C to 70° C; Vqd = +12V ± 5%; VCC = + 5V t 5%; VgB = -5V ± 5%; Vgs = 0V, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

*CY © 

0.48 


2.0 

MS 


Clock Rise and Fall Time 

t r . If 

0 


50 

ns 


<t> 1 Pulse Width 


60 



ns 


02 Pulse Width 

*02 

220 



ns 


Delay 01 to 02 

*D1 

0 



ns 


Delay 02 to 01 

*D2 

70 



ns 


Delay 01 to 02 Leading Edges 

*D3 

80 



ns 


Address Output Delay From 02 

*DA © 



200 

ns 

C L = 100pf 

Data Output Delay From 02 

*DD (D 



220 

ns 

Signal Output Delay From 01 , or 02 (SYNC, WR, 
WAIT, HLDA) 

*DC © 



120 

ns 

C L = 50 pf 

DBIN Delay From 02 

*DF © 

25 


140 

ns 

Delay for Input Bus to Enter Input Mode 

*01 © 



*DF 

ns 


Data Setup Time During 01 and DBIN 

*DS1 

30 



ns 



*DS2 

© 





Data Hold Time From 02 During DBIN 

*DH © 

50 



ns 


INTE Output Delay From 02 

*IE ® 



200 

ns 

C L = 50 pf 

READY Setup Time During 02 

*RS 

120 



ns 


READY Setup Time to 01 High 

*RS01 

240 



ns 


HOLD Setup Time to 02 

*HS 

140 



ns 


INT Setup Time During 02 (for all modes) 

<IS 

120 



ns 


Hold Time From 02 (READY, INT, HOLD) 

*H 

0 



ns 


Delay to Float During Hold (Address and Data Bus) 

*FD 



120 

ns 


Address Stable Prior to WR 

*AW © 

© 



ns 

C[_ = 100 pf: Address, 
Data 

C[_ = 50 pf: WR, 

HLDA, DBIN 

Output Data Stable Prior to WR 

*DW © 

© 



ns 

Output Data Stable From WR 

*WD © 

© 



ns 

Address Stable From WR 

*WA © 

© 



ns 

HLDA to Float Delay 

*HF © 

© 



ns 

WR to Float Delay 

*WF © 

0 



ns 

Address Hold Time After DBIN During HLDA 

*AI-f © 

-20 



ns 


Notes: (T) Data input should be enabled with DBIN status. No bus conflict can then occur and 
data hold time is assured, tpn = 50 ns or tpF- whichever is less. 


(2) Load Circuit 


+5V 


JUPD8080A 

OUTPUT 



(D Actual t CY = tp3 + t r0 2 + x <t>2 + M<j>2 + *D2 + V01 > *CY Min. 


TYPICAL A OUTPUT DELAY VS. A CAPACITANCE 



A CAPACITANCE <pf) 

(Cactual-Cspec) 


AC CHARACTERISTICS 



(4) The following are relevant when interfacing the mPD 8080A to devices having 
V|h = 3.3V. 

a. Maximum output rise time from 0.8V to 3.3V = 100 ns at C|_ = SPEC. 

b. Output delay when measured to 3.0V = SPEC + 60 ns at C|_ = SPEC. 

c. If Cl * SPEC, add 0.6 ns/pF if Cl > CsPEC> subtract 0.3 ns/pF (from modified 
delay) if Cl < CSPEC- 

(§) No restrictions. 

(D tAW = 2 *CY ~ *03 ~ V2 - 140 
(D *DW = ICY ~ t D3 ~ *r<t> 2 ~ 1 70 

(|) lfnotHLDA,tyyQ = twA = t D3 +t r02 + 1Ons - lfHLD A,twD = t WA = t WF- 
(D *HF = *D3 + *r02 ~ 50 ns. 

© l WF = fD3 + V02 ~ 10 ns - 




CO 


d> 


Dl 

Q. 

E 

o 

o 

o 


o 


6 1C MASTER 1978 


1753 


MICROPROCESSOR 




1754 ©IC MASTER 1978 


MICROPROCESSOR 


NEC Microcomputers 


TIMING WAVEFORMS (D © 



© Data in must be stable for this period during DBIN T 3 . tgg^ must be satisfied. 

( 5 ) Ready signal must be stable for this period during T 2 . (Must be externally synchronized.) 

© Hold signal must be stable for this period during T 2 when entering hold mode, and during T 3 , T 4 and T 5 when in hold mode. 

(External synchronization is not required.) 

@ Interrupt signal must be stable during this period of the last clock cycle of any instruction in order to be recognized on the following instruction. 
(External synchronization is not required.) 

© This timing diagram shows timing relationships only; it does not represent any specific machine cycle. 

(§) Timing measurements are made at the following reference voltages: CLOCK "1" = 8.0V, "0" = 1.0V; 

INPUTS "1" « 3.0V; "0" = 0.8V; OUTPUTS "1" = 2.0V, "0" = 0.8V. 


fi PD8080A 






ft? D8080A 

INSTRUCTION SET TABLE 













FLAGS* 








FLAGS 















> 










>- 














0 


tr 








, 0 


CC 











Clock 


CC 

CC 

X 








Clock 0 fF. 

CC 


MNEMONIC 

DESCRIPTION 


INSTRUCTION CODE 2 


Cycles 3 

to 

N 

Q- 

0 

MNEMONIC* 

DESCRIPTION 

INSTRUCTION CODE 1 


Cycles 3 w n 

Q_ 




D7 D6 D5 D4 O3 D2 0-] 

Do 








D7 D6 D5 D4 D3 D2 D-] 

Do 




MOVE 

LOAD REGISTER PAIR 

MOV d,s 

Move register to register 

0 

1 

d 

d 

d 

s 

s 

s 

4 





LXI B,D16 

Load immediate register 









MOV M,$ 

Move register to memory 

0 

1 

1 

1 

0 

s 

s 

s 

7 






pair BC 

0 0 0 

0 0 

0 

0 

1 

10 



MOV d,M 

Move memory to register 

0 

1 

d 

d 

d 

1 

1 

0 

7 





LXI D,D16 

Load immediate register 









MVI d.D8 

Move immediate to register 

0 

0 

d 

d 

d 

1 

1 

0 

7 






pair DE 

0 0 0 

1 0 

0 

0 

1 

10 



MVI M,D8 

Move immediate to memory 

0 

0 

1 

1 

0 

1 

1 

0 

10 





LXI H,D16 

Load immediate register 
pair HL 

Load immediate Stack 






10 




INCREMENT/DECREMENT 









LXI SP,D16 






























10 




Increment register 















1 

w w 































OCR d 

Decrement register 

0 

0 

d 

d 

d 

1 

0 

1 

5 

10 

• 

• 

• 




PUSH 








INR M 
























OCR M 

Decrement memory 

Q 

0 

1 

1 

0 

1 

0 

1 

10 

• 

• 

• 


PUSH B 

Push register pair BC 


























1 1 0 

0 0 

1 

0 

1 

11 




ALU - REGISTER TO ACCUMULATOR 







PUSH D 

Push register pair DE 


























1 1 0 

1 0 

1 

0 

1 

11 



ADDs 

Add register to A 

1 

0 

0 

0 

0 

s 

s 

s 

4 

• 

• 

• 

• 

PUSH H 

Push register pair HL 









ADCs 

Add register to A with 















on stack 

1 1 1 

0 0 

1 

0 

1 

11 




carry 

1 

0 

0 

0 

1 

s 

s 

s 

4 

• 



• 

PUSH PSW 

Push A and flags on stack 

1 1 1 

1 0 

1 

0 

1 

11 



sues 

SSB s 

Subtract register from A 
Subtract register from A 





































1 1 




























ANA s 

AND register with A 

1 

0 

1 

0 

0 

s 

s 

s 

4 

• 



0 

POP B 

Pop register pair BC 









XRAs 

Exclusive OR register 















off stack 

1 1 0 

0 0 

0 

0 

1 

10 




with A 

1 

0 

1 

0 

1 

$ 

s 

s 

4 

• 



0 

POP D 

Pop register pair DE 









ORAs 

OR register with A 

1 

0 

1 

1 

0 

s 

s 

s 

4 

• 



0 


off stack 

1 1 0 

1 0 

0 

0 

1 

10 



CMP s 

Compare register with A 

1 

0 

1 

1 

1 

s 

s 

s 

4 

• 



• 

POP H 

Pop register pair H L 
off stack 

Pop A and flags off stack 






10 

10 • • 



ALU - MEMORY TO ACCUMULATOR 

POP PSW 

1 1 1 

1 0 

0 

0 

1 

• 

• 

ADD M 

Add memory to A 

1 

0 

0 

0 

0 

1 

1 

0 

7 

• 

• 

• 

• 


DOUBLE ADD 







ADC M 

Add memory to A with 

carry 
























1 

0 

0 

0 

1 

1 

1 

0 

7 

• 



• 

DAD B 

Add BC to HL 

0 0 0 

0 1 

0 

0 

1 

11 


• 

SUB M 

Subtract memory from A 

1 

0 

0 

1 

0 

1 

1 

0 

7 

• 



• 

DAD D 

Add DE to HL 

0 0 0 

1 1 

0 

0 

1 

11 


• 

SBB M 

Subtract memory from A 














DAD H 

Add H L to H L 

0 0 1 

0 1 

0 

0 

1 

11 


• 

ANA M 

with borrow 

AND memory with A 

1 

0 

0 

1 

1 

1 

1 

0 

7 

• 



• 

DAD SP 

Add Stack Pointer to HL 

0 0 1 

1 1 

0 

0 

1 

11 


• 













0 











XRA M 

Exclusive OR memory 















INCREMENT REGISTER PAIR 

























































ORA M 

OR memory with A 

1 

0 

1 

1 

0 

1 

1 

0 

7 

• 



0 

INX B 

Increment BC 

0 0 0 

0 0 

0 

1 

1 

5 



CMP M 

Compare memory with A 

1 

0 

1 

1 

1 

1 

1 

0 

7 

• 



• 

INX D 

Increment DE 

0 0 0 

1 0 

0 

1 

1 

5 


















INX H 

INX SP 

Increment HL 

Increment Stack Pointer 









ALU - IMMEDIATE TO ACCUMULATOR 

0 0 1 

1 0 

0 

1 

1 

5 



ADI D8 

Add immediate to A 

1 

1 

0 

0 

0 

1 

1 

0 

7 

• 

• 

• 

• 


DECREMENT REGISTER PAIR 






ACI D8 

Add immediate to A with 

carry 
























1 

1 

0 

0 

1 

1 

1 

0 

7 

• 



• 

DCX B 

Decrement BC 

0 0 0 

0 1 

0 

1 

1 

5 



SUI D8 

Subtract immediate from A 

1 

1 

0 

1 

0 

1 

1 

0 

7 

• 



• 

OCX D 

Decrement DE 

0 0 0 

1 1 

0 

1 

1 

5 



SBI D8 

Subtract immediate from 














DCX H 

Decrement HL 

0 0 1 

0 1 

0 

1 

1 

5 



ANI D8 

A with borrow 

AND immediate with A 

1 

1 

0 

1 

1 

1 

1 

0 

7 

• 



• 

DCX SP 

Decrement Stack Pointer 

0 0 1 

1 1 

0 

1 

1 

5 


























XRI D8 

Exclusive OR immediate 















REGISTER INDIRECT 








with A 

OR immediate with A 
























ORI D8 

1 

1 

1 

1 

0 

1 

1 ■ 

0 

7 

• 



0 

STAX B 

Store A at ADDR in B 

0 0 0 

0 0 

0 

1 

0 

7 



CPI D8 

Compare immediate with A 

1 

1 

1 

1 

1 

1 

1 

0 

7 

• 



• 

STAX D 

Store A at ADDR in D 

0 0 0 

1 0 

0 

1 

0 

7 





























ALU - 

ROTATE 










LDAX D 

Load A at ADDR in D 

0 0 0 

1 1 

0 

1 

0 

7 



RLC 

Rotate A left, MSB to 
carry (8- bit) 

Rotate A right, LSB to 
















DIRECT 








RRC 














STA ADDR 

Store A direct 

0 0 1 

1 0 

0 

1 

0 

13 




carry (8-bit) 

0 

0 

0 

0 

1 

1 

1 

1 

4 




• 

LDA ADDR 

Load A direct 

0 0 1 

1 1 

0 

1 

0 

13 



RAL 

Rotate A left through 














SHLD ADDR 

Store HL direct 

0 0 1 

0 0 

0 

1 

.0 

16 




carry (9-bit) 

0 

0 

0 

1 

0 

1 

1 

1 

4 




• 

LHLD ADDR 

Load HL direct 

0 0 1 

0 1 

0 

1 

0 

16 



RAR 

Rotate A right through 

























carry (9-bit) 

0 

0 

0 

1 

1 

1 

1 

1 

4 




• 


MOVE REGISTER PAIR 


































JUMP 












XCHG 

Exchange DE and HL 
register pairs 

































JMP ADDR 

Jump unconditional 

1 

1 

0 

0 

0 

0 

1 

1 

10 





XTHL 

Exchange top of stack 









JNZ ADDR 

Jump on not zero 

1 

1 

0 

0 

0 

0 

1 

0 

10 






and HL 

1 1 1 

0 0 

0 

1 

1 

17 



JZ ADDR 

Jump on zero 

1 

1 

0 

0 

1 

0 

1 

0 

10 





SPHL 

HL to Stack Pointer 

1 1 1 

1 1 

0 

0 

1 

4 



JNC ADDR 

Jump on no carry 

1 

1 

0 

1 

0 

0 

1 

0 

10 





PCHL 

HL to Program 









JC ADDR 

JPO ADDR 

Jump on carry 

Jump on parity odd 

1 

1 

0 

1 

1 

0 

1 

0 

10 

10 






Counter 

1 1 1 

0 1 

0 

0 

1 

5 

























JPE ADDR 

Jump on parity even 

1 

1 

1 

0 

1 

0 


0 

10 






INPUT/OUTPUT 







JP ADDR 

Jump on positive 

Jump on minus 

1 

1 

1 

1 

0 

0 


0 

10 















JM ADDR 

1 

1 

1 

1 

1 

0 

1 

0 

10 





IN A 

OUT A 

Input 

1 1 0 

1 1 

0 

1 

1 

10 


















Output 

1 1 0 

1 0 

0 

1 


10 





CALL 












El 

Enable interrupts 

1 1 1 

1 1 

0 

1 

1 

4 


















Dl 


































CALL ADDR 
CNZ ADDR 

Call unconditional 

Call on not zero 

1 

1 

0 

0 

1 

1 

0 

1 

17 

11/17 





RST A 

Restart 

1 1 A 

A A 

1 

1 

1 

11 

























CZ ADDR 

Call on zero 

1 

1 

0 

0 

1 

1 

0 

0 

11/17 






MISCELLANEOUS 







CNC ADDR 


1 

1 

0 

1 

0 

1 

0 

0 

11/17 















CC ADDR 

Call on carry 

1 

1 

0 

1 

1 

1 

0 

0 

11/17 





CMA 

Complement A 

0 0 1 

0 1 

1 

1 

1 

4 



CPO ADDR 

Call on parity odd 

1 

1 

1 

0 

0 

1 

0 

0 

11/17 





STC 

Set carry 

0 0 1 

1 0 

1 

1 

1 

4 


1 

CPE ADDR 

Call on parity even 

1 

1 

1 

0 

1 

1 

0 

0 

11/17 





CMC 

Complement carry 

0 0 1 

1 1 

1 

1 

1 

4 

Cv 

CP ADDR 

Call on positive 

1 

1 

1 

1 

0 

1 

0 

0 

11/17 





DAA 

Decimal adjust A 

0 0 1 

0 0 

1 

1 

1 

4 • • 

• 

• 

CM ADDR 

Call on minus 

1 

1 

1 

1 

1 

1 

0 

0 

11/17 





NOP 

No-operation 

0 0 0 

0 0 

0 

0 

0 

4 





n 














Halt 


1 0 

1 

1 

0 

7 






un 

1 





















RET 

Return 

1 


0 

0 

1 

0 

0 

1 

11 





* Operand Symbols used 


001 c - 010 D - Oil 

E 


RNZ 

Return on not zero 

1 


0 

0 

0 

0 

0 

0 

5/11 





A * 8-bit address or expression 

100 H- 101 

- 

110 Memory - 111 A. 



RZ 

Return on zero 

1 


0 

0 

1 

0 

0 

0 

5/11 





$ = source register 









RNC 


1 


0 


0 

0 

0 

0 

5/11 





d = destination register 

3 Two possible cycle times (5/1 1 ) indicate 



RC 

Return on carry 

1 


0 

1 

1 

0 

0 

0 

5/11 





PSW * Processor Status Word 

SP = Stack Pointer 

instruction cycles dependent on condition 



RPO 

Return on parity odd 

1 


1 

0 

0 

0 

0 

0 

5/11 





D8 * 8-bit data quantity, expression, or 









RPE 

Return on parity even 

1 


1 

0 

1 

0 

0 

0 

5/11 





constant, always Bo of instruction 

4 • * flag affected 






RP 


1 


1 

1 

0 

0 

0 

0 

5/11 





D16 * 16-bit data quantity, expression, or = flag not affected 





RM 

Return on minus 

1 


1 

1 

1 

0 

0 

0 

5/11 





constant, always B3B2 of instruct ton 0 * flag reset 

ADDR * 16-bit Memory address expression 1 « flag set 
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INSTRUCTION SET 


The instruction set includes arithmetic and logical operators with direct, register, indirect, and immediate addressing modes. These 
instructions operate exactly like the mPD 8080AF except as noted. 

In addition to the four testable flags, the mPD 8080A has two more flags (ACY, SUB) that are not directly testable. They are used for 
multiple precision arithmetic operations, particularly with the DAA instruction. The Auxiliary Carry flag is set if the last instruction 
resulted in a carry or a borrow from bit 3 into bit 4; otherwise it is reset. The Subtract flag is set if the last instruction resulted in a 
subtract operation being performed; it is reset if an add operation was performed. Also, arithmetic flags are not affected by logical 
instructions. 

DATA AND INSTRUCTION FORMATS 


Data in the juPD 8080A is stored as 8-bit binary integers. All data/instruction transfers to the system data bus are in the following format: 

1 °7 1 °6 1 P 5 1 D 4 ID 3 1°2 |diTpq| 

MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be stored in successive locations of program memory. 

The address of the first byte is used as the address of the instruction. 


One Byte Instructions 


°7 

D6 


d 4 

°3 

d 2 

Dl 

D 0 

Two 

Byte 

Instructions 




K 

D6 

d 5 

d 4 

03 


Df 

f 5 ^ 

l°7 

d 6 

d 5 

d 4 

O3 

d 2 

Dl 

K 

Three Byte Instructions 

foT 1 

D6 

D 5 

d 4 . 

d 3 

D 2 

Df 

,D 0 

1 D 7 

°6 

Db 

d 4 

d 3 

d 2 

Dl 

[Do 


d 6 

D 5 

d 4 

d 3 

°2 

D, 

[Do 


TYPICAL INSTRUCTIONS 

OP CODE Register to register, memory 

reference, arithmetic or logical 
rotate, return, push, pop, enable, 
OP CODE or disable interrupt instructions 
Immediate mode or I/O instruc- 
OPERAND tjons 

Jump, call or direct load and 
store instructions 

OP CODE 

LOW ADDRESS OR OPERAND 1 
HIGH ADDRESS OR OPERAND 2 


INSTRUCTION CYCLE TIMES 

One to five machine cycles (Mi — M5) are required to execute an instruction. Each machine cycle involves the transfer of an instruction 
or data byte into the processor or a transfer of a data byte out of the processor (the sole exception being the double add instruction). The 
first one, two or three machine cycles obtain the instruction from the memory or an interrupting I/O controller. The remaining cycles are 
used to execute the instruction. Each machine cycle requires from three to five clock times (T-j — T5). During <p-\ SYNC of each machine 
cycle, a status word that identifies the type of machine cycle is available on the data bus. 

Execution times and machine cycles used for each type of instruction are shown below. 



INSTRUCTION 

MACHINE CYCLES EXECUTED 

CLOCK TIMES 

(MIN/MAX) 

RST X a no Push rp 

PCRS © SPW3 © SPVH3 © 

11 

All CALL Instructions 

PCR5 © PCR3 © PCR3 © SPW3 © SPW3 © 

11/17 

AM RET Instructions 

PCRS © SPR3 © SPR3 © 

5/n 

XTHL 

PCR5 © SPR3 @ SPW3 © SPR3 © SPW3 © 

17 

DAD RP 

PCR5© PCX3© PCX3 0 

11 

INR R; INX RP, 

DCR R; DCX RP; 

PCHL . 

PCRS© 

5 

All JUMP Instructions 
and LXI RP 

PCR4 © PCR3 © PCR3 © 

10 

POP RP 

PCR4 © SPR3 © SPR3 @ 

10 

LDA 

PCR4 © PCR3 © PCR3 © B8R3 © 

13 

STA 

PCR4 © PCR3 © PCR3 © BBW3 © 

13 

LHLD 

PCR4 © PCR3 © PCR3 © BBR3 © BBR3 © 

16 

SHLD 

PCR4 © PCR3 © PCR3 © BBW3 © 8BW3 © 

16 

STAX B 

PCR4 © BCW3 @ 

7 

STAX D 

PCR4 © DEW3 © 

7 

LDAX B 

PCR4 © BCR3 © 

7 

LDAX D 

PCR4 © DER3 © 

7 

MOV R. M ADD M. 

ADC M; SUB M; SB B M; 
ANA M; XRA M; 

ORA M; CMP M 

PCR4 © HLR3 © 

7 

INR M and OCR M 

PCR4 © HLR3 © HLW3 © 

10 

MV1 M 

PCR4 © PCR3 © HLW3 © 

10 

MVI R; ADI; ACI: SUI; 
SBI; ANI; XRI; ORI; CPI 

PCR4 © PCR3 © 

7 

MOV M, R 

PCR4 © HLW3 © 

7 

MOV R,R, El; Dl ADD R 
ADC R; SUB R. 

SBB R; ANA R; XRA R; 
ORA R; CMP R; RLC; 
RRC; RAL; RAR; 

DAA; CMA; STC; 

CMC; NOP; XCHG. SPHL 

PCR4 © 


OUT 

PCR4 © PCR3 © ABW3 © 

10 

IN 

PCR4 © PCR3 © ABR3 © 

10 

HLT 

PCR4 © PCX3 © 

7 


Machine Cycle Symbol Definition 


Y Z (n)*H Status word defining type of machine XX- 

■'■■■■ I cycle (See Status Word Chart) 

f Number of clocks for this machine cycle 
-j B = Read cycle - data into processor 
W = Write cycle - data out of processor 
1 w - No data transfer 


HL = Registers H and L used as address 
BC = Registers B and C used as address 
DE = Registers D and E used as address 
SP = Stack Pointer used as address 
BB = Byte 2 and 3 used as address 
AB = Byte 2 used as address 


Underlined (XX YZ@) indicates machine cycle is executed if condition is Tn 
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Notes: (?) T — State (one clock time) 

( 5 ) Mn — Machine cycle 

S IE — End of instruction cycle 
S-l — Status information 

§ SKP — Skip signal (internal) 

HLD F/F (internal) is reset when HLD signal returns to zero. 
HLT F/F (internal) is set when HALT instruction is executed. 
(8) RESET F/F (internal) is set when reset signal is activated. 

TYPE OF MACHINE CYCLE 


PROCESSOR STATE 
TRANSITION DIAGRAM 


STATUS WORD CHART 


/<£ / 4? /yy /y y /jy y/ 

/<£ / y yyyy /V yyyyyyyyy^y&yyy&y 

I 1® f© f® 1 © f © f© f® | ® f® f® f © 


//<// 


N) STATUS WORD 


1111 
"0 0 O - 0 


SP8080 A-8-7 7-G N-C AT 
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SEC ilCroGORptolft ^PB8214 


PRIORITY INTERRUPT CONTROLLER 


DESCRIPTION The juPB8214 is an eight-level priority interrupt controller. Designed to simplify 

interrupt driven microcomputer systems, the juPB8214 requires a single +5V power 
supply and is packaged in a 24 pin plastic Dual-in-line package. 

The /iPB8214 accepts up to eight interrupts, determines which has the highest priority 
and then compares that priority with a software created current status register. If the 
incoming request is of a higher priority than the interrupt currently being serviced, an 
interrupt request to the processor is generated. Vector information that identifies the 
interrupting device is also generated. 

The interrupt structure of the microcomputer system can be expanded beyond eight 
interrupt levels by cascading ptPB8214s. The n PB8214's interrupt and vector informa- 
tion outputs are open collector and control signals are provided to simplify expansion 
of the interrupt structure. j 

1 

i 

FEATURES • Eight Priority Levels 

• Current Status Register and Priority Comparator . 

• Easily Expanded Interrupt Structure 

• Single +5 Volt Supply 







PIN NAMES 


Inputs | 

R 0 R 7 

Request Levels (R^ Highest Priority) 

V r 2 

Current Status 

SGS 

Status Group Select 

ECS 

Enable Current Status 

INTE 

Interrupt Enable 

CLK 

Clock (INT F-F) 

ELR 

Enable Level Read 

ETLG 

Enable This Level Group 

1 Outputs: j 

A —A 

0 2 

Request Levels Open 

INT 

Interrupt (Act. Low) Collector 

ENLG 

Enable Next Level Group 
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fx PB821 4 



BLOCK DIAGRAM 



General FUNCTIONAL 

The juPB8214 is an LSI device designed to simplify the circuitry required to DESCRIPTION 

implement an interrupt driven microcomputer system. Up to eight interrupting 

devices can be connected to a/iPB8214, which will assign priority to incoming 

interrupt requests and accept the highest. It will also compare the priority of the 

highest incoming request with the priority of the interrupt being serviced. If the 

serviced interrupt has a higher priority, the incoming request will not be accepted. 

A system with more than eight interrupting devices Can be implemented by inter- 
connecting additional jkPB8214s. In order to facilitate this expansion, control 
signals are provided for cascading the controllers so that there is a priority estab- 
lished among the controllers. In addition, the interrupt and vector information 
outputs are open collector. 

Priority Encoder and Request Latch 

The priority encoder portion of the £tPB8214 accepts up to eight active low 
interrupt requests (Rq— R 7). The circuit assigns priority to the incoming requests, 
with R7 having the highest priority and Ro the lowest. If two or more requests 
occur simultaneously, the )UPB8214 accepts the one having the highest priority. 

Once an incoming interrupt request is accepted, it is stored by the request latch and 
a three-bit code is output. As shown in the following table, the outputs, (Aq— Aq) 
are the complement of the request level (modulo 8) and directly correspond to the 
bit pattern required to generate the one byte RESTART (RST) instructions 
recognized by an 8080A. Simultaneously with the Aq— Aq outputs, a system 
interrupt request (INT) is output byahe )UPB8214. It should be noted that incoming 
interrupt requests that are not accepted are not latched and must remain as an 
input to the juP B8214 in order to be serviced. 

©1C MASTER 1978 
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FUNCTIONAL 

DESCRIPTION 

(CONT.) 


RESTART GENERATION TABLE 


PRIORITY 

REQUEST 

RST 

d 7 D 6 °5 °4 d 3 d 2 D ^ D 0 

1 

1 

a 2 

A 1 

A o 



1 

1 

1 

LOWEST 

1 

HIGHEST 

R 0 

7 

1 

1 

1 

1 

1 

1 

1 

1 

*1 

6 

1 

1 

1 

1 

0 

1 

1 

1 

R 2 

5 

1 

1 

1 

0 

1 

1 

1 

1 

R3 

4 

1 

1 

1 

0 

0 

1 

1 

1 

R 4 

3 

1 

1 

0 

1 

1 

1 

1 

1 

r 5 

2 

1 

1 

0 

1 

0 

1 

1 

1 

R 6 

1 

1 

1 

0 

0 

1 

1 

1 

1 

r 7 

0* 

1 

1 

0 

0 

0 

1 

1 

1 


'CAUTION: 


RST 0 will vector the program counter to location 0 (zero) 
Invoke the same routine as the "RESET" input to 8080A. 


and 



Current Status Register 

The current status register is designed to prevent an incoming interrupt request from 
overriding the servicing of an interrupt with higher priority. Via software, the priority 
level of the interrupt being serviced by the microprocessor is written into the current 
status register on Bq— B2. The bit pattern written should be the complement of the 
interrupt level. 

The interrupt level currently being serviced is written into the current status register 
by driving ECS (Enable Current Status) low. The /JPB8214 will only accept interrupts 
with a higher priority than the value contained by the current status register. Note 
that the programmer is free to use the current status register for other than as above. 
Other levels may be written into it. The comparison may be completely disabled by 
driving SGS (Status Group Select) low when ECS is driven low. This will cause the 
juPB8214 to accept incoming interrupts only on the basis of their priority to each 
other. 

Priority Comparator 

The priority comparator circuitry compares the level of the interrupt accepted by the 
priority encoder and request latch with the contents of the current status register. 

If the incoming request has a priority level higher than that of the current status 
register, the I NT output is enabled. Note that this comparison can be disabled by 
loading the current status register with SGS=0. 

Expansion Control Signals 

A microcomputer design may often require more than eight different interrupts. The 
MPB8214 is designed so that interrupt system expansion is easily performed via the 
use of three signals: ETLG (Enable This Level Group); ENLG (Enable Next Level 
Group); and ELR (Enable Level Read). A high input to ETLG indicates that the 
/uPB8214 may accept an interrupt. In a typical system, the ENLG output from one 
/iPB8214 is connected to the ETLG input of another piPB8214, etc. The ETLG of 
the pPB82l4 with the highest priority is tied high. This configuration sets up 
priority among the cascaded juPB8214's. The ENLG output will be high for any 
device that does not have an interrupt pending, thereby allowing a device with lower 
priority to accept interrupts. The ELR input is basically a chip enable and allows 
hardware or software to selectively disable/enable individual //PB8214's. A low on 
the ELR input enables the device. 
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Interrupt Control Circuitry 

The /IPB8214 contains two flip-flops and several gates which determine whether an 
accepted interrupt request to the juPB8214 will generate a system interrupt to the 
8080A. A condition gate drives the D input of the interrupt flip-flop whenever an 
interrupt request has been completely accepted. This requires that: the ETLG 
(Enable This Level Group) and INTE (Interrupt Enable) inputs to the juPB8214 are 
high; the ELR input is low; the incoming request must be of a higher priority than 
the contents of the current status register; and the /iPB8214 must have been enabled 
to accept interrupt requests by the clearing of the interrupt disable flip-flop. 

Once the condition gate drives the D input of the interrupt flip-flop high, a system 
interrupt (INT) to the 8080A is generated on the next rising edge of the CLK input 
to the pPB8214. This CLK input is typically connected to the 02 (TTL) output of an 
8224 so that 8080A set-up time specifications are met. When INT is generated, it 
sets the interrupt disable flip-flop so that no additional system interrupts will be 
generated until it is reset. It is reset by driving ECS (Enable Current Status) low, 
thereby writing into the current status register. 

It should be noted that the open collector INT output from the /LtPB8214 is active 
for only one clock period and thus must be externally latched for inputting to the 
8080A. Also, because the INT output is open collector, when /iPB8214's are 
cascaded, an INT output from any one will set all of the interrupt disable flip- 
flops in the array. Each juPB8214's interrupt disable flip-flop must then be 
cleared individually in order to generate subsequent system interrupts. 


D 0 — 
Dl — — 
D 2 — 
D3 — 
d 4 _ 

d 5 — 

d 6 — 

d 7 — 
02 (TTL)-T 


INTERRUPT 

REQUESTS 


INTE - 

1*5- 

Rl- 
R2- 

R3- 
R 4 - 

*5- 

5e- 

R 7 - 


8080A DATA BUS 


15 


16 


17 


18 


19 


20 


21 


22 


23 


ENABLE 
CURRENT- 
STATUS 

(FROM I/O PORT DECODER) 


-7,6 Vpc 


Ao 

Al 

a 2 


CLK 

INTE INT 

50 

51 
*2 
R_3 

R4 

55 

56 yUPB 
r 7 8214 

_ ETLG 

Bp 

B] 

B2_ 

SGS 

ECS 

ELR 



GND 


IK 


10 


13 


UK 

_5 
7 


16 


18 


20 


STB 

D 0 

Dl 

D 2 

D3 


INT 

DO 0 | 

DO-] 

D0 2 

D0 3 


D 4 MPB do 

D 5 8212do 5 
D6 
D? 


do 6 

D0 7 


4 CLR 
DS 2 md 


DS-] 


INTA- 


3 [2 
GND 


23 


10 


15 


17 


19 


21 


3' 


-D 0 

-Dl 

D 2 

d 3 

d 4 

d 5 

De 

D? 


OK 
INT 
TO 8080A 


/tPB8214 

FUNCTIONAL 

DESCRIPTION 

(CONT.) 



TYPICAL juPB8214 
CIRCUITRY 


Operating Temperature 0°Gto+70°C 

Storage Temperature -65 C to +125 C 

All Output and Supply Voltages -0.5 to +7 Volts 

All Input Voltages - 1.0 to +5.5 Volts 

Output Currents 100 mA 


ABSOLUTE MAXIMUM 
RATINGS* 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied,. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


QC 

o 

(ft 

(ft 

III 

o 

O 

DC 

CL 

O 

DC 

0 

1 
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DC CHARACTERISTICS T a = 0°C to +70°C, Vqc = 5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.© 

MAX. 

Input Clamp Voltage (all inputs) 

v c 



- 1.0 

V 

IC=“ 5mA 

Input Forward Current: ETLG input 

if 


-.15 

-0.5 

mA 

Vp=0.45V 

all other inputs 



-.08 

-0.25 

mA 


Input Reverse Current: ETLG input 

|R 



80 

/jA 

Vr=5.25V 

all other inputs 




40 

juA 


Input LOW Voltage: all inputs 

VlL 



0.8 

V 

VCC=5.0V 

Input HIGH Voltage: all inputs 

V|H 

2.0 



V 

VCC=5.0V 

Power Supply Current 

'cc 


90 

130 

mA 

© 

Output LOW Voltage: all outputs 

VOL 


.3 

.45 

V 

IOL = 10 m A 

Output HIGH Voltage: ENLG output 

VOH 

2.4 

3.0 


V 

l0H = ~ 1mA 

Short Circuit Output Current: ENLG output 

'OS 

-20 

-35 

-55 

mA 

vos=ov, V C C=5.0V 

Output Leakage Current: INT and Aq-A 2 

<CEX 



100 

fiA 

VcEX=5.25V 


CAPACITANCE <D T a = 25°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.© 

MAX. 

Input Capacitance 

C|N 


5 

10 

pF 

V B |AS=2.5V 

V C C=5V 

f=1mHz 

Output Capacitance 

cqut 


7 



12 

PF 



AC CHARACTERISTICS T a = 0°C to +70° C, Vqc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.® 

MAX. 

CLK Cycle Time 

tCY 

80 

50 


ns 

Input pulse 

amplitude: 2.5 Volts 

Input rise and fall 

times: 5 ns between 

1 and 2 Volts 

Output loading of 

15 mA and 30 pF. 

Speed measurements 

taken at the 1.5 Volts 

levels. 

CLK, ECS, INT Pulse Width 

tPW 

25 

15 


ns 

INTE Setup Time to CLK 

t|SS 

16 

12 


ns 

INTE Hold Time after CLK 

t(SH 

20 

10 


ns 

ETLG Setup Time to CLK 

tETCS© 

25 

12 


ns 

ETLG Hold Time After CLK 

tETCH © 

20 

10 


ns 

ECS Setup Time to CLK 

tECCS © 

80 

50 


ns 

ECS Hold Time After CLK 

tECCH ® 

0 



ns 

ECS Setup Time to CLK 

»ECRS® 

110 

70 


ns 

ECS Hold Time After CLK 

tECRH© 

0 




ECS Setup Time to CLK 

tECSS© 

75 

70 


ns 

ECS Hold Time After CLK 

tECSH© 

0 



— 

ns 

SGS and Bo— B 2 Setup Time to CLK 

tDCS© 

70 

50 


ns 

SGS and Bo— B 2 Hold Time After CLK 

tDCH '© 

0 



ns 

Ro— R 7 Setup Time to CLk 

tRCS© 

90 

55 


ns 

Rq— R 7 Hold Time After CLK 

tRCH© 

0 



ns 

INT Setup Time to CLK 

RCS 

55 

35 


ns 

CLK to INT Propagation Delay 

n 1 


15 

25 

ns 

Rq— R 7 Setup Time to INT 

IRIS© 

10 

0 


ns 

Rq— R 7 Hold Time After INT 

tRIH© 

35 

20 


ns 

Ro— R 7 to Aq— A 2 Propagation Delay 

tRA 


80 

100 

ns 

ELR to Ao— A 2 Propagation Delay 

tELA 


40 

55 

ns 

ECS to Aq-A 2 Propagation Delay 

tECA 


100 

120 

ns 

ETLG to Ao— A 2 Propagation Delay 

tETA 


35 

70 

ns 

SGS and Bo— B 2 Setup Time to ECS 

tDECS© 

15 

10 


ns 

SGS and B 0 -B 2 Hold Time After ECS 

tDECH © 

15 

10 


ns 

RO— TT 7 to ENLG Propagation Delay 

tREN 


45 

70 

ns 

ELTG to ENLG Propagation Delay 

tETEN 


20 

25 

ns 

ECS to ENLG Propagation Delay 

tECRN 


85 

90 

ns 

ECS to ENLG Propagation Delay 

tECSN 


35 

55 

ns 


Notes: 


(T) Typical values are for T a =25 C, Vqq=5.0V 

(2) Bq— B 2 > SGS, CLK, Ro~ R 4 grounded, all other inputs and all outputs 
open. 

© This parameter is periodically sampled and not 100% tested. 

© Required for proper operation if INTE is enabled during next clock pulse. 

(5) These times are not required for proper operation but for desired 
change in interrupt flip-flop. 

(6) Required for new request or status to be properly loaded. 
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TIMING WAVEFORMS 
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CLOCK GENERATOR AND DRIVER FOR 
8080A PROCESSORS 


DESCR IPTION The /iPB8224 is a single chip clock generator and driver for 8080A processors. 

The clock frequency is determined by a user specified crystal and is capable of 
meeting the timing requirements of the entire 8080A family of processors. MOS 
and TTL level clock outputs are generated. 


Additional logic circuitry of the /XPB8224 provides signals for power-up reset, an 
advance status strobe and properly synchronizes the ready signal to the processor. 
This greatly reduces the number of chips needed for 8080A systems. 

The /1PB8224 is fabricated using NEC's Schottky bipolar process. 


FEATURES 


• Crystal Controlled Clocks 

• Oscillator Output for External Timing 

• MOS Level Clocks for 8080A Processor 

• TTL Levei Clock for DMA Activities 

• Power-up Reset for 8080A Processor 

• Ready Synchronization 

• Advanced Status Strobe 

• Reduces System Package Count 

• Available in 16-pin Cerdip and Plastic Packages 


PIN CONFIGURATION 


RESET C 

1 

~ ° 16 

RESIN C 

2 

15 

RDYIN C 

3 

14 

READY C 

4 

juPB 13 

SYNC C 

5 

8224 12 

<P2 (TTL) C 

6 

11 

STSTB 

7 

10 

GND C 

8 

9 


□ 

□ 

□ 

□ 


□ 

□ 


Vcc 

XTAL 1 
XTAL 2 
TANK 
OSC 
^1 
02 
V DD 



PIN NAMES 


RESIN 

Reset Input 

RESET 

Reset Output 

RDYIN 

Ready Input 

READY 

Ready Output 

SYNC 

Sync Input 

STSTB 

Status STB 
Output 

01 

I Processor 
/ Clocks 

02 

XTAL 1 

) Crystal 

J Connections 

XTAL 2 

TANK 

Used With 

Overtone 

Crystal 

osc 

Oscillator 

Output 

02 (TTL) 

02 CLK 
(TTL Level) 

v cc 

+5V 

VDD 

+ 12V 

GND 

OV 
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Clock Generator 

The clock generator circuitry consists of a crystal controlled oscillator and a 
divide-by-nine counter. The crystal frequency is a function of the 8080A 
processor speed and is basically nine times the processor frequency, i.e.: 

Crystal frequency = 9 

tCY 

where tCY is the 8080A processor clock period. 

A series resonant fundamental mode crystal is normally used and is connected 
across input pins XTAL1 and XTAL2. If an overtone mode crystal is used, an 
additional LC network, AC coupled to ground, must be connected to the 
TANK input of the /IPB8224 as shown in the following figure. 



The formula for the LC network is: 


ft PB8224 

FUNCTIONAL DESCRIPTION 



where F is the desired frequency of oscillation. 

The output of the oscillator is input to the divide-by-nine counter. It is also 
buffered and brought out on the OSC pin, allowing this stable, crystal controlled 
source to be used for derivation of other system timing signals. The divide-by- 
nine counter generates the two non-overlapping processor clocks, 01 and 02, 
which are buffered and at MOS levels, a TTL level 02 and internal timing signals. 

The 0i and 02 high level outputs are generated in a 2-5-2 digital pattern, with 0i 
being high for two oscillator periods, 02 being high for five oscillator periods, and then 
neither being high for two oscillator periods. The TTL level 02,02 (TTL), is normally used 
for DMA activities by gating the external device onto the 8080A bus once a Hold 
Acknowledge (HLDA) has been issued. 

Additional Logic 


In addition to the clock generator circuitry, the juPB8224 contains additional logic 
to aid the system designer in the proper timing of several interface signals. 

The STSTB signal indicates, at the earliest possible moment, when the status 
signals output from the 8080A processor are stable on the data bus. STSTB is 
designed to connect directly to the /UPB8228 System Controller and automatically 
resets the /iPB8228 during power-on Reset. 

The RESIN input to the /XPB8224 is used to automatically generate a RESET 
signal to the 8080A during power initialization. The slow rise of the power 
supply voltage in an external RC network is sensed by an internal Schmitt 
Trigger. The output of the Schmitt Trigger is gated to generate an 8080A com- 
patible RESET. An active low manual switch may also be attached to the RC 
circuit for manual system reset. 

The RDYIN input to the jiPB8224 accepts an asynchronous "wait request" 
and generates a READY output to the 8080A that is fully synchronized to 
meet the 8080A timing requirements. 

©1C MASTER 1978 


<D 

■ 4 -. 

3 

CL 

E 

o 

o 

o 



O 

ill 

2 


1765 


MICROPROCESSOR 


NEC Microcomputers 


ft PB8224 


BLOCK DIAGRAM 



ABSOLUTE MAXIMUM 
RATINGS* 


Operating Temperature . . 
Storage Temperature .... 
All Output Voltages (TTL) 
All Output Voltages (MOS) 

All Input Voltages 

Supply Voltage Vqc ■ • • • 
Supply Voltage Vqq • - ■ ■ 
Output Currents 


• . . . 0°C to +70° C 
. — 65°C to +150°C 
. . —0.5 to +7 Volts 
—1.0 to +13.5 Volts 
..—1.5 to +7 Volts 
. . —0.5 to +7 Volts 
—0.5 to +13.5 Volts 
100 mA 


COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is hot 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 



DC CHARACTERISTICS T « - 0 ° c ,o ,7o°c ; v cc - r 5V . 5 % : v DD - »i 2V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 



MIN 

TYP 

MAX 



Input Current Loading 

•f 



-0.25 

mA 

V F = 0.45V 

Input Leakage Current 

*R 



10 

mA 

V R = 5.25V 

Input Forward Clamp Voltage 

v c 



-1.0 

V 

lc ~ -5 mA 

Input "Low" Voltage 

V|L 



0.8 

V 

v cc = 5.0V 

Input "High" Voltage 

V|H 

2.6 



V 

Reset Input 



‘ 2.0 




All Other Inputs 

RESIN Input Hysteresis 

V|H-V|L 

0.25 



V 

Vcc = 5.0V 

Output "Low" Voltage 

v OL 



0.45 

V 

<0J. C>2>. Ready, Reset. STSTB 
•OL ” 2.5 mA 





0.45 

V 

All Other Inputs 







IqL = 1 5 mA 

Output 'High" Voltage 

v OH 






<*>1, <t>2 


9.4 



V 

•oh = _10 ° 

READY. RESET 


3 6 



V 

Iqh = -100 mA 

All Other Outputs 


2.4 



V 

•oh = -1 mA 

Output Short Circuit Current 

*SC ® 

-10 


-60 

mA 

> 

O 

O 

> 

(All Low Voltage Outputs Only) 






Vcc = 5.0V 

Power Supply Current 

•cc 



115 

mA 


Power Supply Current 

•dd 




15 

mA 



Note: (?) Caution. and 4>2 drivers do not have short circuit protection 

T a = 25° C; f = 1 MHz; V CC = 5V; V DD = 12V; V B | AS = 2.5V 


CAPACITANCE© 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN ] TYP I MAX 

Input Capacitance 

C IN 

8 

PF 
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T a = 0°C to +70°C; V CC = +5V ±5%; V OD = +12V ±5% 


PARAMETER 

SYMBOL 

LIMITS CD 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

01 Pulse Width 

*01 

2tCY 

~ f- ^Ons 



ns 

C[_ = 20 pF to 50 pF 

0 2 Pulse Width 

t02 

5 -^-35ns 

9 



01 to 02 Delay 

l D1 

0 



02 to 0i Delay 

l D2 

2»CY .. 

— — -14 ns 

9 



01 to 02 Delay 

*D3 

2, CY . 

9 


2tpY 

20 ns 

01 and 02 Rise Time 

*R 



20 

01 and 0 2 Fall Time 

tF 



20 

02 to 0 2 (TTL) Delay 

*D02 

-5 


+15 

ns 

0 2 TTL, CL = 30 pF 

Rl = 300U 

R 2 = 600S2 

02 to STSTB Delay 

mss 

6trY 

— “SO ns 


6»CY 

9 

ns 

STSTB, CL = 15 pF 

Rl = 2K 

R 2 = 4K 

STSTB Pulse Width 

l PW 

^5 ns 

9 



ns 

RDYIN Setup Time 

to STSTB 

l DRS 

4tcY 
50 ns ^2- 



RDYIN Hold Time 

After "STSB 

tDRH 

4tcY 

9 




READY or RESET 

to 02 Delay 

l DR 

4 -r— 



ns 

Ready and Reset 

CL = lOpF 

Rl = 2K 

R 2 = 4K 

Crystal Frequency 

f CLK 


9 

*CY 


MHz 


Maximum Oscillating 

Frequency 

f MAX 



27 

MHz 



Note: (T) t(;y represents the processor clock period 



TEST CIRCUIT 



Voltage Measurement Points: 0i , 02 Logic "0" = 1 .0V, Logic "1 " = 8.0V. 

All other signals measured at 1.5V. 


ftPB8224 

AC CHARACTERISTICS 


TIMING WAVEFORMS 
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CRYSTAL REQUIREMENTS 


PACKAGE OUTLINE 
juPB8224C/D 


Tolerance 

Resonance 

Load Capacitance 

Equivalent Resistance 

Power Dissipation (Min) 

Note: (T) With tank circuit use 3rd overtone mode. 


. . 0.005% at 0°C— 70°C 
Series (Fundamental) 0 

20-35 pF 

75-20 ohms 

4 mW 



1 1 tM 

MILLIMETERS 

INCHES 

A 

19.4 MAX. 

0.76 MAX. 

B 

0.81 

0.03 

C 

2.54 

0.10 

D 

0 5 

0.02 

E 

17.78 

0,70 

F 

1.3 

0.051 

G 

2.54 MIN. 

0,10 MIN 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.05 MAX. 

0.16 MAX 

J 

4.55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

*0.10 

0,25 

0.05 

001 



item 

MILLIMETERS 

INCHES 

A 

19.9 MAX . 

0.784 MAX 

B 

1 06 

0.042 

C 

2.54 

0.10 

D 

0 46 • 0.10 

0.018 ‘ 0.004 

E 

17.78 

0 70 

F 

1 5 

0.059 

G 

2 54 MIN 

0.10MIN 

H 

0 5 MIN 

0 019 MIN 

i 

4.58 MAX 

0.181 MAX 

j 

5.08 MAX 

0 20 MAX 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

„ +0 10 

0 25 0.05 

+ 0 0039 

00098 

0.0019 
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8080 A SYSTEM CONTROLLER 
AND BUS DRIVER 

The juPB8228/8238D is a single chip controller and bus driver for 8080A based DESCRIPTION 

systems. All the required interface signals necessary to connect RAM, ROM and I/O 
components to a juPD8080A are generated. 

The //PB8228/8238D provides a bi-directional three-state bus driver for high TTL 
fan-out and isolation of the processor data bus from the system data bus for increased 
noise immunity. 

The system controller portion of the juPB8228/8238D consists of a status latch for 
definition of processor machine cycles and a gating array to decode this information 
for direct interface to system components. The controller can enable gating of a 
multi-byte interrupt onto the data bus or can automatically insert a RESTART 7 onto 
the data bus without any additional components. 

Two devices are provided. The /iPB8228D for small systems without tight write 
timing constraints and the /iPB8238D for larger systems. 


• System Controller for 8080A Systems 

• Bi-Directional Data 8us for Processor Isolation 

• 3.60V Output High Voltage for Direct Interface to 8080A Processor 

• Three State Outputs on System Data Bus 

• Enables Use of Multi-Byte Interrupt Instructions 

• Generates RST 7 Interrupt Instruction 

• /uPB8228 for Small Memory Systems 

• iiP B8238 for Large Memory Systems 

• Reduces System Package Count 

• Schottky Bipolar Technology 


ST STB C 

1 


28 

3 v cc 

hldaC 

2 


27 

□ l/OW 

WR C 

3 


26 

□ MEMW 

DBIN C 

4 


25 

3 

17or 

DB4 C 

5 


24 

3 

MEMR 

D4 C 

6 


23 

□ 

INTA 



juPB 




DB7 C 

7 

8228/ 

22 

J 

BUSEN 

D7 C 

8 

8238 

21 

3 

D6 

DB3 C 

9 


20 

3 

DB6 

D3 £ 

10 


19 

3 

D5 

DB2 C 

11 


18 

3 

DB5 

D2 C 

12 


17 

3 

D1 

DBO C 

13 


16 

3 

DB1 

GND C 

14 


15 

3 

DO 


NC: No Connection 


PIN NAMES 


D7-D0 

Data Bus (Processor Side) 

DB7-DB0 

Data Bus (System Side) 

I/OR 

I/O Read 

iTow 

I/O Write 

MEMR 

Memory Read 

MEMW 

Memory Write 

DBIN 

DBIN (From Processor) 

INTA 

Interrupt Acknowledge 

HLDA 

HLDA (From Processor) 

WR 

WR (From Processor) 

BUSEN 

Bus Enable Input 

STSTB 

Status Strobe (From /uPB8224) 

v cc 

+5V 

GND 

0 Volts 


FEATURES 


PIN CONFIGURATION 


co 

v. 

<D 

•+-> 

3 

Q 

E 

o 

o 

o 

3b- 

o 


o 

LU 


z 
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FUNCTIONAL Bi-Directional Bus Driver 

DESCRIPTION The eight bit, bi-directional bus driver provides buffering between the processor data 
bus and the system data bus. On the processor side, the juPB8228/8238D exceeds the 
minimum input voltage requirements (3.0V) of the /iPD8080A. On the system side, 
the driver is capable of adequate drive current (10 mA) for connection of a large 
number of memory and I/O devices to the bus. Signal flow in the bus driver is con- 
trolled by the gating a rray and its outputs can be forced into a high impedance state 
by use of the BUSEN input. 

Status Latch 

The Status Latch in thejuPB8228/8238D stores the status information placed on the 
data bus by the 8080A at the beginning of each machine cycle. The information is 
latched when STSTB goes low and is then decoded by the gating array for the 
generation of control signals. 

Gating Array 

The Gating Array generates "active low" control signals for direct interfacing to system 
components by gating the contents of the status latch with control signals from the 
8080A. 

MEM/R, I/OR and INTA are generate d by gating the DBIN signal from the processor 
with the content s of the status latch. I/OR is used to enable an I/O input onto the 
system data bus. MEM/R is used to enable a memory input. 

INTA is normally used to gate an interrupt instruction onto the system data bus. When 
used with the j/PDSOSOA processor, the /iPB8228/8238D will decode an interrupt 
acknowledge status word during all three machine cycles for a multi-byte interrupt 
instruction. For 8080A type processors that do not generate an interrupt acknowledge 
status word during the second and third machine cycles of a mul ti-byte interrupt 
instruction, the jiPB8228/8238 will internally generate an INTA pulse for those 
machine cycles. 

The juPB8228/8238D also provides the designer the ability to place a single interrupt 
instruction onto the bu s with out adding additional components. By connecting the 
+12 volt supply to the INTA output (pin 23) of the //PB8228/8238D through a 1 K 
ohm series resistor, RESTART 7 will be gated onto the processor data bus when DBIN 
is active during an interrupt acknowledge machine cycle. 

MEM/W and l/OW are gener ated b y gating the WR signal from the processor with the 
conten ts of the status latch. I/OW indicates that an output port write is about to 
occur. MEM/W indicates that a memory write will occur. 

The data bus output buffers and control signal buffe rs can be asynchronously forced 
into a high impedance state by placing a hi gh on the BUSEN pin of the £iPB8228/ 

8238. Normal operation is performed with BUSEN low. 


BLOCK DIAGRAM 
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Operating Temperature 

Storage Temperature 

All Output or Supply Voltages 

All Input Voltages 

Output Currents . 


. . 0°C to +70° C 
-65°Cto+150°C 
-0.5 to +7 Volts 
-1.5 to 5.5 Volts 
100 mA 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


T a = 0°C to 70° C, V CC = 5V ± 5% 


parameter 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Clamp Voltage, All Inputs 

v C 



-1.0 

V 

Vcc = 4.75V; Ice = -5 mA 

Input Load Current, STSTB 

'F 



500 

M A 

V CC = 5.25V 

Vp = 0.45 V 

D 2 and Dg 



750 

mA 

Do. D-|, D 4 , D 5 , and D 7 



250 

mA 

All Other Inputs 



250 

mA 

Input Leakage Current, STSTB 

•r 



100 

mA 

V C c = 5.25V 

V R = 5.0V 

DBo through DB 7 



20 

mA 

All Other Inputs 



100 

mA 

Input Threshold Voltage, All Inpdts 

Vth 

0.8 


2.0 

V 

Vcc = 5V 

Power Supply Current 

•cc 



190 

mA 

V C c = 5.25V 

Output Low Voltage, Do through D 7 

v OL 



0.45 

V 

Vcc = 4 -75V; Iql = 2 mA 

All Other Outputs 




0.48 

V 

Iql = 10 mA 

Output High Voltage, Do through D 7 

v OH 

3.6 



V 

Vcc = 4.75V; Iqh = -10 mA 

All Other Outputs 


2.4 



V 

•oh = -1 mA 

Short Circuit Current, All Outputs 

•os 

15 


90 

mA 

V C C = 5V 

Off State Output Current, 

•O(off) 



100 

MA 

Vcc = 5.25V ;V 0 = 5.0V 

All Control Outputs 




-100 

mA 

V 0 = 0.45V 

INTA Current 

•iNT 



5 

mA 

(See Figure below) 


+ 12V 



INTA TEST CIRCUIT 


T a = 25°C 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

CONDITIONS 

Input Capacitance 

C||\| 



12 

pF 

V BIAS = 2.5V, 

Output Capacitance 
Control Signals 

c OUT 



15 

pF 

Vcc = 5.0V, 

I/O Capacitance 
(D or DB) 

C|/0 



15 

PF 



f = 1 MHz 


NOTE: This parameter is periodically sampled and not 100% tested. 


ftPB8228/8238 

ABSOLUTE 
MAXIMUM RATINGS* 


DC CHARACTERISTICS . 


CAPACITANCE 
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fJL PB8228/8238 

AC CHARACTERISTICS 


T a = 0°C to 70° C, V cc = 5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 1 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAXi 

Width of Status Strobe 

tpw 

22 



ns 


Setup Time, Status Inputs 
d 0-°7 

tss 

8 



ns 


Hold Time, Status Inputs D 0 -D 7 

*SH 

5 



ns 


Delay from STSTB to any 
Control Signal 

*DC 

20 


60 

ns 

C L = 100 pF 

Delay from DBIN to Control 
Outputs 

tRR 



30 

ns 

C L « 100 pF 

Delay from DBIIM to Enable/ 
Disable 8080A Bus 

'RE 



45 

ns 

C L = 25 pF 

Delay from System Bus to 

8080A Bus during Read 

tRD 



30 

ns 

C L = 25 pF 

Delay from W S' to Control 
Outputs 

*WR 

5 


45 

ns 

C L = 100 pF 

Delay to Enable System Bus 
DB 0 -DB 7 after STSTB 

*WE 



30 

ns 

C L = 100 pF 

Delay from 8080A Bus D 0 -D 7 
to System Bus DB 0 -DB 7 during 
Write 

*WD 

5 


40 

ns 

C L = 100 pF 

Delay from System Bus Enable 
to System Bus DB 0 -DB 7 

‘E 



30 

ns 

C L = 100 pF 

HLDA to Read Status Outputs 

*HD 



25 

ns 


Setup Time. System Bus 

Inputs to HLDA 

*DS 

10 



ns 


Hold Time, System Bus 

Inputs to HLDA 

*DH 

20 



ns 

C L = 100 pF 



For D0-D7: Rj * 4 Kft, R 2 = 

Cl * 25 pF. For all other outputs: 

Rl = 500ft, R2=1 Kn. C L =100pF. 


OUTPUT 

PIN 



TIMING WAVEFORMS 


TEST CIRCUIT 
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/XPD371 


MAGNETIC TAPE CASSETTE/ CARTRIDGE 
CONTROLLER 


DESCRIPTION The NEC juPD371 is a high performance N-Channel LSI tape cassette/cartridge 

controller designed to interface between most cassette or cartridge tape drives and 
most microprocessors or minicomputers. 

The juPD371 converts 8-bit parallel data into serial phase encoded data to be written on 
tape and converts phase encoded data read from tape into 8-bit parallel data, calculates 
the CRC during write operations, verifies the CRC during read operations, informs the 
processor program when to send data bytes during write operations and when to read 
bytes during read operations, converts tape drive status signals into register bit levels 
which may be read by the processor program and converts software commands into 
signals which may be understood by the tape drive(s). 

The/iPD3.71 read and write data paths are completely separate to allow read-after-write 
data verification. 

ThejuPD371 places no limitation on the selection of tape speed since the/uPD371 
maximum data transfer rate is considerably faster than that of the fastest cassette or 
cartridge drive. 

FEATURES • Compatible with ANSI, ECMA and ISO standard 

• Also compatible with most other standards 

• Hardware CRC generation and verification 

• Read- after- write capability 

• High speed file search 

• Multiple drive capability 

• May read or write on one drive while rewinding or file searching on another 

• Maximum Data Transfer rate of 375K bits/sec equivalent to 468 IPS at 800 BPI 
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Operating Temperature 0°Cto+70°C ABSOLUTE MAXIMUM 

Storage Temperature . -40°C to +125°C RATINGS* 

All Output Voltages -1 to +8 Volts 0 

All Input Voltages -1to+8Volts0 

Clock Voltages -1 to +16 Volts 0 

Supply Voltage Vqd . - 1 to +16 Volts 0 

Supply Voltage Vcc - 1 to +8 Volts 0 

Supply Voltage Vgg - 10 to 0 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25°C 

Note: 0 Vbb = -5V ± 5%. All voltages measured with respect to GND. 


T a = o — 70°c v DD = +i 2 v ± 5% v cc = +5V ± 5% v BB = -5V ± 5% v ss = ov DC CHAR ACTE R ISTICS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

1 , 

Input High Voltage 

V| H 

+3.0 


V CC 

V 


Input Low Voltage 

V|L 

0 


+0.8 

V 


Output High Voltage 

V 0H 

+3.5 



V 

'oh = _1 mA 

Output Low Voltage 

v OL 



+0.4 

V 

Iql = + 1T mA 

Clock Input High Voltage 

v OH 

+9 


V DD 

V 


Clock Input Low Voltage 

v OL 

0 


+0.65 

V 


Input Leakage Current 

1 LIH 



+10 

mA 

V, =+3.0V 

Input 

Leakage 

Current 

DBq — DBy 

1 LI L 1 



-10 

ma 

V, = +0. 8V 

All Except DBq — 
DB 7 (~25K 

Internal Pull-ups) 

1 LI L 2 



-1.0 

mA 

V| = +0.4V 

Clock Input Leakage Current 

'loh 



+20 

MA 

V 0 = +9.0V 

Clock Input Leakage Current 

'lol 



-20 

[iA 

Vq = +0.65V 

Output Leakage Current 

'loh 



+10 

ma 

V 0 = +3.5V 

Output Leakage Current 

'lol 



-10 

mA 

V 0 = +0.4V 

Power Supply Current (Vqq) 

'dd 


+20 


mA 


Power Supply Current (Vqq) 

'cc 


+30 


mA 


Power Supply Current (V BB ) 

>BB 



-2 

mA 



T a - 25°C, V DD - Vqq - V ss - 0V, V BB = — 5V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Capacitance 

Co 



35 

PF 

fc = 1 MHz. All pins 
except measuring pin 
are grounded. 

Input Capacitance 

C IN 



10 

pF 

Output Capacitance 

C OUT 

. 



20 

PF ' 


CAPACITANCE 


CO 

0 
•«— > 
3 
CL 

E 

o 

o 

o 

*_ 

o 

o 

LU 

z 
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MPD371 

AC CHARACTERISTICS 


TIMING WAVEFORMS 



Tg = 0 — 70° C, V DD = +12V ± 5%, Vcc = +5V ± 5%, VfiB = -5V ± 5%, Vss = CU 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

<cv 

480 


5000 

ns 


Clock Rise and Fall Times 

V tf 

0 


50 

ns 


01 Pulse Width 

t 01 

60 



ns 


02 Pulse Width 

t 02 

220 



ns 


01 to 02 Delay 

*D1 

0 



ns 


02 to 01 Delay 

X D2 

70 



ns 


Delay 01 to 02 Lead Edges 

X D3 

80 



ns 


Data Out Delay from 01 

*001 



480 

ns 

1TTL & CL = 30 pF 

Data Out Delay from 01 

*OD2 



260 

ns 

1TTL & CL = 30 pF 

RSq — RS 2 to Output Delay 

*ACC1 



300 

ns 

1TTL & CL = 30 pF 

DS, W/R to Output Delay 

*ACC2 



200 

ns 

1TTL & CL = 30 pF 

DBq — DB 7 to 02 Setup 
Time 

*isi 

250 



ns 


RSq — RS 2 to 02 Setup 
Time 

*IS2 



350 



ns 


DS, W/R to 02 Setup Time 

*IS3 

150 



ns 


Input Hold Time from 02 

tlH 

30 



ns 




Note: Timing Measurement Levels: 

Clock High/Low Voltage = 9.0V/0.65V 
Input High/Low Voltage = 3.0V/0.8V 
Output High/Low Voltage = 2.0V /0.8V 
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1 1 

FUNCTION 

InoJ 

SYMBOL | 

NAME 

RESET 


40 ] RST | Reset 

A logic one at this pin causes a general reset of the mPD371. 

REGISTER SELECT COMMANDS 
AND DATA BUS 


11 

W/R 


W/R, DS and RSq — RS 2 control Data Bus transfers between the mPD 371 and 
the processor as follows: 

Writing into a mPD 371 register: 

When W/R is a logic one, information the processor places on DBq — DB 7 
is written into theMPD371 WRITE REGISTER selected by RSq — RS 2 . The 
information is strobed into the register by a logic one at DS. 

Reading from a /iPD371 register: 

When W/R is a logic zero, information from the mPD 371 READ REGISTER 
selected by RSq — RS 2 is placed on DBq - DB 7 to be read by the processor. 
The information remains on DBo - DB 7 as long as DS is a logic one. 

12 

DS 


13- 15 

RSq — R $2 


.3-10 

r- 

co 

Q 

1 

o 

CO 

Q 

Data Bus 




INTERRUPT REQUEST 


24 

REQ 


The mPD 371 may be operated with either interrupt or polling techniques. If 
the interrupt technique is chosen, REQ should be connected to the interrupt 
request input of the processor. There are three sources of interrupt: R EAD 
BUFFER FULL, WRITE BUFFER EMPTY and GAP DETECTION. 

TIMING 

The user must provide four timing signals to the pPD371 — one for write 
operations and three for read operations. Each is defined in terms of T, where 

T is the period between successive data transitions in the phase encoded data 
written onto or read from tape. 

39 

WCK 


WCK determines the WRITE DATA (WD, pin 36) transfer rate. WCK should 
have a period of 0.5T. 

DT is a pulse provided by the yuPD371 to be used in the generation of the three 
read timing signals — SG, DO, and GAP. DT occurs at each data transition in 
the data read from tape. 

The internal read data sample gate is closed following each data transition and 
is reopened by a positive transition at SG 0.75T Msec after each DT pulse. 

A positive transition should be made at DO whenever a DT pulse stream ceases 
for a period of 1 ,5T Msec. A positive transition should be made at GAP when- 
ever a DT pulse stream ceases for a period of 4T Msec. 

01 and 02 are MOS level (1 2V) clock pulses. The timing of 01 and 02 is shown 
in the Timing Diagram. 

16 

DT 


34 

SG 


38 

DO 


38 

GAP 


20 

01 


23 

02 





WRITE DATA 


LJ6 

WD 


Phase encoded data to be written on tape leaves the mPD 371 at pin 36. 

TAPE DRIVE COMMAND 

AND STATUS 


37 

Cl 


Ci, C 2 and C 3 are general purpose tape drive commands. 

Ci, C 2 and C 3 are set and reset by the software manipulation of bits 5, 6 and 7, 
respectively, in Write Register 3. Since C-|, C 2 and C 3 are defined by software, 
they may be configured for any purpose. Typical uses for Ci, C 2 and C 3 are 
WRITE ENABLE, FORWARD and REVERSE. 

27 

C2 


28 

c 3 





29 

Si 


Si, S 2 and S 3 are general purpose tape drive status inputs. Their logic levels 
are indicated by bits 3, 4 and 7 of Read Register 1 , respectively. Typical tape 
drive status signals are WRITE PERMIT, CASSETTE IN PLACE and SIDE. 

The mPD 37 1 can adapt to any tape drive status signal set with a slight change 
in software. 

26 

S2 


25 

s 3 





DUAL TAPE DRIVE SYSTEM 
COMMAND AND STATUS 


17 

UA 

Unit 

Address 

Selects Drive 0 v>Aten low and Drive 1 when high. 

19 

RW 0 

Rewind 0 

Rewind Command for Drive 0. 

18 

RWt 

Rewind 1 

Rewind Command for Drive 1. 

30 

MKq 

Marker 0 

EOT/BOT status from Drive 0. 

31 

MKi 

Marker 1 

EOT/BOT status from Drive 1. 

READ DATA ' 


32 

RD(+) 

Read 

Data (+) 

A positive pulse from the tape drive at each positive transition in the read data. 

33 

RD(-) 

Read 

Data (-) 

A positive pulse from the tape drive at each negative transition in the read data. 

MISCELLANEOUS 


1 

MBH 


MBH must be tied to the Vcc (+5V) supply. 

42 

AWL 


AWL is a logic low output under all normal operating conditions of the mPD371. 

! POWER SUPPLY VOLTAGES 


2 

V DD 


+12V 

41 

V CC 


+5V 

22 

V SS 


Ground 

21 

00 

00 

> 


-5V 


Note: (T) Refer to diagram on following page. 
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PIN IDENTIFICATION 
(CONT.) 



TAPE DRIVE INTERFACE 


Write Dat3 


Drive Command 1 
Drive Command 2 
Drive Command 3 


i 


I 


TO 

TAPE DRIVE 


Drive Status 1 
Drive Status 2 
Drive Status 3 


I TAPE DRIVE 
> COMMAND 
[ AND STATUS 


Drive Address (1/0) 
Rewind Command Drive 0 
Rewind Command Drive 1 
Drive 0 EOT/BOT Status 
Drive 1 EOT/BOT Status 


Read Data 
Positive Transitions 
Read Data 
Negative Transitions 


l FROM 
f TAPE DRIVE 


Must be High (+5V) 


^ MISC 


r 


PACKAGE OUTLINE 
juPD371 


: i — 

■! [ 

J-, i l 

i ' v 

r i\ 

♦JTTTTTTTTTTTrTTTWn: 

B-jp-. _ _^r-D i HC t _dgrz J 

0°-15°— j 



ITEM 

MILLIMETERS 

INCHES 

A 

53.5 MAX 

2.1 MAX 

B 

1.35 

0.05 

C 

2.54 

0.10 

D 

50.80 

2.0 

F 

1.27 

0.05 

G 

2.54 MAX 

0.10 MIN 

H 

1.0 MIN 

0.04 MIN 

1 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.21 MAX 

K 

15.24 

0.60 

L 

13.50 

0.53 

M 

0.3 

0.012 
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/*PD37l 

From the point of view of the processor program, thejtPD371 makes the tape drive ADDRESSABLE INTERNAL 

(or multiple drive system) appear as ten addressable registers. The program controls REGISTERS 

the drive(s) and transmits data to be written on tape by manipulating bits in the six 

pPD371 Write Registers. The program senses the status of the drive(s) and reads data 

stored on tape by reading bits from the four jitPD371 Read Registers. 


REGISTER ADDRESS 

REGISTER 

NAME 

BIT NUMBERS 

W/R 

rs 2 

RS-i 

RS 0 

7 

6 

5 

4 

3 

2 

1 

0 


10 0 0 


10 0 1 


10 10 


10 11 


WRITE REGISTERS 


WRq 


WRi 


WR2 


wr 3 


RST 

MBL 

SRS 

WME 

WCR 

X * 

WMD 

GNT 


WRR 

RRR 

X 

RRE 

RRD 

GRE 

GRD 

X 


wd 7 

wd 6 

wd 5 

wd 4 

WD 3 

wd 2 

WD-] 

WDq 


c 3 

c 2 

Cl 

RRI 

RW 

X 

X 

X 


110 1 WR 5 

X 

X 

X 

RME 

RMD 

X 

X 

X 



11 1 o WRe 

X 

X 

X 

X 

X 

X 

X 

UA 

READ REGISTERS 

0000 RR 0 

AWH 

AWL 

C2 

C 3 

RDF 

GRQ 

WRQ 

RRQ 



0 0 0 1 RR 1 

s 3 

MK 

MKF 



S2 

Si 

RW 

Cl 

UA 



0010 rr 2 

rd 7 

rd 6 

rd 5 

rd 4 

rd 3 

rd 2 

RDi 

RD 0 



0011 rr 3 

WD 

GPF 

REC 

CRE 

DOE 

COR 

NBR 

NAR 


X = NOT USED 
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ADDRESSABLE 
INTERNAL REGISTER 
BIT 

IDENTIFICATION 



Lid 

SYMBOL 

NAME 

WRITE REGISTER 0 

0 

GNT 

Gap Noise Tolerance 

1 

WMD 

Write Mode Disable 

2 

- 

Not used 

3 

WCR 

Write CRC 

4 

WME 

Write Mode Enable 

5 

SRS 

Status Reset 

6 

MBL 

Must Be Low 

7 

RST 

Reset 

WRITE REGISTER 1 

0 

- 

Not used 

1 

GRD 

Gap Request Disable 

2 

GRE 

Gap Request Enable 

3 

RRD 

Read Request Disable 

4 

RRE 

Read Request Enable 

5 

- 

Not used 

6 

RRR 

Read Request Reset 

7 

WRR 

Write Request Reset 

WRITE REGISTER 2 

1 

o 

WDo - 
WD7 

Write Buffer Register 

WRITE REGISTER 3 

0 


Not used 

1 


Not used 

2 

- 

Not used 

3 

RW 

Rewind 

4 

RRI 

Rewind Reset Inhibit 

5 

Cl 

Command One 

6 

C2 

Command Two 

7 

C3 

Command Three 

WRITE REGISTER 4 

— 


Not used 

WRITE REGISTER 5 

0 

- 

Not used 

1 

- 

Not used 

2 

- 

Not used 

3 

RMD 

Read Mode Disable 

4 

RME 

Read Mode Enable 

5 

- 

Not used 

6 

- 

Not used 

7 

- 

Not used 


IbitJ 

SYMBOL 

NAME 

r 

WRITE REGISTER 6 j 

0 

UA 

Unit Address 

1 - 7 

- 

Not used 

READ REGISTER 0 | 

0 

RRQ 

Read Request 

1 

WRQ 

Write Request 

2 

GRQ 

Gap Request 

3 

RDF 

Read Flag 

4 

c 3 

Command 3 

5 

C 2 

Command 2 

6 

AWL 

Always Low 

7 

AWH 

Always High 

READ REGISTER 1 

0 

UA 

Unit Address 

1 

Cl 

Command 1 

2 

RW 

Rewind 

3 

Si 

Status 1 

4 

S2 

Status 2 

5 

MKF 

Marker Flag 

6 

MK 

Marker 

7 

S3 

Status 3 

READ REGISTER 2 

0-7 

RD 0 - 

RD 7 

Read Buffer Register 

READ REGISTER 3 

0 

NAR 

Noise After Record 

1 

NBR 

Noise Before Record 

2 

COR 

Command Overrun 

3 

DOE 

Drop Out Error 

4 

CRE 

CRC Error 

5 

REC 

Record Detection 

6 

GPF 

Gap Flag 

7 

WD 

Write Data 
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sec microc8mpiters,inc. /iPD372 

FLOPPY DISK CONTROLLER 

The juPD372D is a single LSI floppy disk controller chip which contains the circuitry DESCRIPTION 

to read, write, track seek, load and unload the head, generate and detect CRC 

characters, and perform all other floppy disk operations. It is completely compatible 

with the IBM, Minifloppy*™, hard sector, and other formats and controls up to 

4 floppy disk drives. The juPD372D may be interfaced directly to a host processor; 

or to a controller processor first, which in turn is interfaced to the host. These 

processors do not necessarily have to be of the 8080A type. 

Data transfers to and from the juPD372D are done through addressable internal 
registers. These internal regsiters allow a large variety of system architectures to be 
configured; they provide status information on the drive, as well as perform data 
transfers between the drive and the processor. 

The juPD372D issues interrupts to the processor upon detection of an address mark 
and then when each subsequent data byte is available during either reading or writing. 

An 8-bit bi-directional data bus and 5 register select lines provide access to the 9 
internal registers' contents. An internal interval timer is provided which facilitates 
performing such drive timing functions as: stepping rate, head settling time, track 

settling time, etc. , 

*TMshugart Associates. 


• Compatible with IBM 3740 format FEATURES 

• Also compatible with other formats including Minifloppy and hard sector 

• Controls up to four floppy disk drives 

• Can perform overlap seeks 

• Input and output TTL compatible (except for 01 and 02) 

• Interfaces to most microprocessors including 8080A 

• Standard power supplies (+12V, +5V and -5V) 

• Controls most floppy disk drives including: 

CALCOMP 140, 142 ORBIS 74, 76/77 

CDC BR803 PERSCI 70, 75 

INNOVEX 210, 410 REMEX RFS 7400 

PERTEC FD400 SHUGART SA400 (Minifloppy) 

POTTER DD4740 WANGCO 82 (Minifloppy) 

SHUGART SA900, SA800 GSI MDD50 (M inifloppy) 

GSI 110 


RST £ 

1 


42 

□ " 2 

W/R C 

2 


41 

□ "1 

DS C 

3 


40 

□ V DD 

RS 2 C 

4 


39 

□ v cc 

RSi C 

5 


38 

□ db 7 

RSoC 

6 


37 

□ db 6 

IDX □ 

7 


36 

□ db 5 

WFT Q 

8 


35 

□ db 4 

TOOC 

9 


34 

□ DB 3 

RCK C 

10 


33 

□ DB2 

RD C 

1 1 

/uPD 

32 

□ OB, 

RYA C 

12 

372 

31 

□ OBq 

WCK C 

13 


30 

□ UA 0 

RYB C 

14 


29 

J UA, 

CKS C 

15 


28 

D UBo 

AWL [I 

16 


27 

□ ub. 

reqC 

1 7 


26 

dl SOS 

WD C 

18 


25 

CD sid 

HLD C. 

19 


24 

□ WE 

v ssC 

20 


23 

CD WFR 

V BB C 

21 


22 

CD LCT 


PIN CONFIGURATION 


C/3 

<D 
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□ 
Q 


E 

o 

o 

o 

k_ 
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O 
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©1C MASTER 1978 


Rev/2 


1781 


MICROPROCESSOR 


NEC Microcomputers 


M PD372 

ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 



Temperature Under Bias 
Storage Temperature . . 
A If Output Voltages .. 
All Input Voltages . . . 

Clock Voltage 

Supply Voltage Vqq . 
Supply Voltage Vpp • • 
Supply Voltage Vbb ■ • 


. . . 0°C to +70° C 
-40°C to +125°C 
. -1.0 to +8 Volts® 
. -1.0 to +8 Volts® 
- 1.0 to +16 Volts® 
-1.0 to +16 Volts® 
. - 1.0 to +8 Volts® 
. . - 10 to +0 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


*T a = 25° C 

Note: ® Vbb = - 5V±5% 


T g = — 70°C, V DD = +12V ± 5%, V cc = +5V ± 5%, V gg = -5V ± 5%, V gs = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

High Level Input 
Voltage 

V .H 

+3.0 


< 

o 

o 

V 


Low Level Input 
Voltage 

V .L 

0 


+0.8 

V 


High Level Output 
Voltage 

X 

o 

> 

+3.5 



V 

'oh = —i ’0 mA 

Low Level Output 
Voltage 

V 0 L1® 



+0.5 

V 

l 0L = +1 .7 mA 

V 0 L2® 



+0.5 

V 

l QL = +3.3 mA 

High Level Clock 
Voltage 

V 0H 

+9 


< 

O 

o 

V 


Low Level Clock 
Voltage 

_i 

-©• 

> 

0 


+0.8 

V 


High Level Input 
Leakage Current 

1 LIH 



+10 

juA 

Vj = +3.0V 

Low Level Input 
Leakage Current 

'lil 



-10 

)UA 

V ( = +0.8 V 

High Level Clock 
Leakage Current 

! L0H 



+10 

mA 

V^ = +9.0V 

Low Level Clock 
Leakage Current 

! L0L 



-10 

mA 

V . = +0.8V 

0 

High Level Output 
Leakage Current 

'loh 



+10 

mA 

V Q = +3.5V 

Low Level Output 
Leakage Current 

'lol 



-10 

mA 

V Q = +0.5 V 

Power Supply 
Current (Vp D ) 

'dd 


+20 


mA 


Power Supply 
Current (V^) 

'cc 


+23 


mA 


Power Supply 
Current (V gg ) 

'bb 



-2 

mA 



Notes: 0 CKS, REQ, UAg, UA V UB Q , UB 1 , DBq— DB ? . 
0 WD, HLD, LCT.WE, WFR, SOS, SID. 
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T a - o -70'C, Vp D - +1 2 V !5%.Vcc-+5V .5%,V bb --5V - 5 %. v 3s - ov AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Clock Period 

tcy 

480 


2000 

ns 


Clock Rise and Fall Times 

h. tf 

0 


50 

ns 


01 Pulse Width 

l 0 l 

60 




ns 


.02 Pulse Width 

'02 

90 



ns 


01 to 02 Delay 

JDI 

0 



ns 


02 to 01 Delay 

*d 2 

70 



ns 


Delay 0 i to 02 Leading Edges 

'd 3 

100 



ns 


Data Out Delay from 0 i 

todi 



90 

ns 

1 TTL and Cj = 30 pF 

Data Out Delay 
from 02 

© 

'OD2 



200 

ns 

1 TTL and Cj = 30 pF 

© 



200 

ns 

2 TTL and Cj = 50 pF 

WD Delay Time 

iOD 3 



120 

ns 

2 TTL and Cj = 50 pF 

Data Out Delay from 

ds • wTr • rs 2 

1 od 4 



200 

ns 


Data Setup Time to 0i 

'IS, 

150 



ns 


Data Setup Time to 02 

t IS 2 

120 



ns 


Data Hold Time from 0 i 

t IH 1 

10 



ns 


Data Hold Time from 02 

'IH 2 

10 



ns 


WD pulse width 

'WD 

tQ3-40 

'D 3 


ns 


Input pulse width Q 

l W 

'CY + 1 50 



ns 



Notes: © CKS, AWL, REQ, UAg, UA.,, UBq, UB 1 
© H LD, LCT, WFR, WE, SOS, SID. 

© IDX, RYA, RYB, RST, WFT, T q0 , WCK, RCK. 



(?) The logic condition which places pPD372 information on DBq 7 
is DS - W/R ■ RS 2 . Care must be taken to insure that this condition 
is not met inadvertently if DS, W/R and RS 2 are allowed to change 
state asynchronously. 


TIMING WAVEFORMS 



m n 
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READ CLOCK (RCK) AND 
READ DATA (RD) 
REQUIRED BY//PD372 


-200 ns 


Raw Data 
from Floppy 
Drive 


1 US 

2 jus 

3 ps 4 ps 

5 MS 

6 MS 

1 

Missing 

1 Early 1 

1 

1 


1.4 

LH iJ 


u 


(Pin 10) HCK | 1 f' | 


1 r 

1 

I 



(Pin 11) RD ___j 

RD must be Stable 

L. 

r 

t 

| m < tcY - 150 ns 



X 3C 

1 X 1 X 

K If 


-^-T 1-*- 

^-T2-^ 


>2 tcY + 100 ns 


Notes: (J) tQy = </>1 Clock Period 
(g) Ti > tcY + 160 ns 
(3) T2 > tcY + 160 ns 


OC 

O 

(/) 

</> 

Ld 

O 

O 

OC 

CL 

O 

cc 

o 

3E 


PIN IDENTIFICATION 


* 


1 E!" 

INPUT/ 

OUTPUT 

CONNECTION 

FUNCTION 

1 

NO. 

SYMBOL 

NAME 

1 

RST 

Reset 

Input 

Processor 

Initializes internal registers, counters 
and F/F's 

2 

W/R 

Register Write/ 

Read Select 

W/R = 1 implies DBg 7 data written 
into //PD372 registers 

3 

DS 

Data Strobe 

DBq.^ Write and read strobe 

4-6 

RS 0 

RS-] 

RS 2 

Register Select 

Internal Register Select 

7 

IDX 

Index 

FDD 

Pulse Signal that indicates start of 

Disk track 

8 

WFT 

Write Fault 

Write Fault Signal 

9 

TOO 

Track 00 

Indicates that Head is positioned on 

T rac k 00 

10 

RCK 

Read Clock 


11 

RD 

Read Data 


12 

RYA 

Ready A 

Indicates that FDD A is Ready 

13 

WCK 

Write Clock 

Processor 


14 

RYB 

Ready B 

FDD 

Indicates that FDD B is Ready 

15 

CKS 

Clock States 

Output 



16 

AWL 

Always Low 

Always a logic zero 

17 

REQ 

Request 

Processor 

Interrupt Request 

18 

WD 

Write Data 

FDD 

Serial Write Data (Clock & Data 

Bits) 

19 

HLD 

Head Load 

Command which causes R/W head 

to contact disk 

22 

LCT 

Low Current 

Command to lower write current 
for inner tracks 

23 

WFR 

Write Fault Reset 

Signal to reset write fault latch 

24 

WE 

Write Enable 


25 

SID 

Step In or Direction 

R/W head step control 

26 

SOS 

Step Out or Step 

R/W head step control 

27-30 

UAq, UAt 
UBq, UBi 

FDD Select 

FDD Unit Select 

31-38 

DB 0 -7 

Data Bus 

Input/ 

Output 

Processor 

Bi-directional data bus 
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INTERNAL REGISTER IDENTIFICATION 


a 

o 

(/> 

0 ) 

UJ 

o 

o 

K 

a. 

o 

a 

o 


BIT 

SYMBOL 

NAME 

FUNCTION 

WRITE REGISTER 0 

0 


Not Used 


1 

WFR 

Write Fault Reset 

Resets Pin 23 to Zero 

2 

LCT 

Low Current 

Sets Pin 22, Should be Zero for TRKS > 43 

3 

HLD 

Head Load 

Sets Pin 19, Loading FDD Head 

4 


Not Used 


5 


Not Used 


6 

MBL 

Must Be Low 


7 

RST 

Reset 

Software Reset, Same Effect as Pin 1 

WRITE REGISTER 1 

0 

UA 0 

Unit A() Select 

Device Select Pin 30 

1 

UAi 

Unit Ai Select 

Device Select Pin 29 

2 

UAS 

Unit A Strobe 

Strobe for Enabling UAo and OA-] to be Loaded 

3 

CBs 

Clock Bit 3 

Enables Clock Pulse #3 to be Written 

4 

CB 4 

Clock Bit 4 

Enables Clock Pulse #4 to be Written 

5 

CB 5 

Clock Bit 5 

Enables Clock Pulse #5 to be Written 

6 


Not Used 


7 

CBS 

Clock Bit Strobe 

Enables Clock Bits to be Loaded 

WRITE REGISTER 2 i 

0 

WDo 

Write Data Bit 0 


1 

WD i 

Write Data Bit 1 


2 

WD2 

Write Data Bit 2 


3 

WD 3 

Write Data Bit 3 


4 

WD 4 

Write Data Bit 4 


5 

wd 5 

Write Data Bit 5 


6 

WD6 

Write Data Bit 6 


7 

WD 7 

Write Data Bit 7 


WRITE REGISTER 3 

0 

CCW 

Cyclic Check Words 

One During R/W, Zero for CRC Reset 

1 

CCG 

Cyclic Check Generator Start 

Starts CRC Generator in Write Mode 

2 

WER 

Write Enable Reset 

Resets Pin 24 to Zero 

3 

IXS 

Index Start 

Enable Index Hole Detection 

4 

WES 

Write Enable Set 

Sets Pin 24 to One 

5 

STT 

Start 

Enables Read and Write Operations to Occur 

6 

WCS 

Write Clock Set 

Write Clock Selected 

7 

RCS 

Read Clock Set 

Read Clock Selected 

WRITE REGISTER 4 

0 

UB 0 

Unit Bo Select 

Device Select Pin 28 

1 

UBi 

Unit Bi Select 

Device Select Pin 27 

2 

UBS 

Unit B Strobe 

Strobe for Enabling UBo, UBi to be Loaded 

3 


Not Used 


4 


Not Used 


5 

SOS 

Step Out or Step 

Sets Pin 26 to One 

6 

SID 

Step In or Direction 

Sets Pin 25 to One 

7 

STS 

Step Strobe 

Enables SOS and SID to be Loaded 

| WRITE REGISTER 5 

0-7 


This Register Not Used 




WRITE REGISTER 6 

0 

DRR 

Data Register Reset 

Resets DRQ (RRo Bit 0) 

1 

IRR 

Index Request Reset 

Resets IRQ (RRo Bit l) 

2 

TRR 

Timer Request Reset 

Resets TRQ (RRq Bit 2) 

3 


Not Used 


4 


Not Used 


5 


Not Used 


6 


Not Used 


7 


Not Used 
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INTERNAL REGISTER IDENTIFICATION (CONT.) 


IbitJ 

SYMBOL 

NAME 

FUNCTION | 

READ REGISTER 0 

0 

DRQ 

Data Request 

Read Data Byte from RR 2 or Write Data Byte 
into WR 2 

1 

IRQ 

Index Request 

Set by Physical Index Pulse 

2 

TRQ 

Timer Request 

Set by Every 512th Write CLK Pulse 

3 

ERR 

Error 

Logical OR of WFT + RYA + COR 

4 

UB 0 

Drive Bq Selected 


5 

UBi 



6 

RYB 

Drive B Ready 

Ready Signal from Pin 14 

7 

ALH 

Always High 

Always Contains a Logical One 

READ REGISTER 1 

0 

UA 0 

Drive Aq Selected 

1 

1 

UAi 



2 

WFT 

Write Fault 

Indicates Status of Pin 8 

3 

RYA 

Drive A Ready 

Indicates Status of Pin 12 

4 

COR 

Command Overrun 

Processor Did Not Respond in Time to a DRQ 

5 

DER 

Data Error 

CRC Error During Read 

6 

TOO 

Track Zero 

Indicates Status of Pin 9 

7 

WRT 

Write Mode 

Indicates which Clock WCK or RCK has been 

Selected 

READ REGISTER 2 

0 

RDo 

Read Data Bit 0 


1 

RDi 

Read Data Bit 1 


2 

RD 2 

Read Data Bit 2 


3 

rd 3 

Read Data Bit 3 


.4 

RD 4 

Read Data Bit 4 


5 

rd 5 

Read Data Bit 5 


6 

rd 6 

Read Data Bit 6 


7 

RD 7 

Read Data Bit 7 



Data is transferred to the juPD372's internal addressable registers by signals W/R 
(Write=1, Read=0), DS (Data Strobe) and RSo~ RS 2 (Register Select 0, 1 and 2). 
Timing constraints for these signals are shown in the Timing Diagram. Diagram below 
shows register allocations and functional content. 


REGISTER 

NAME 

BIT NUMBERS 

n 

6 

5 

B 

3 

2 

1 

0 


WRITE REGISTERS 


REGISTER ADDRESS 

W/R 

RS2 

RSi 

RSo 


1 0 0 0 WR 0 

RST 

MBL 


X J HLD 

LCT 

WFR 

X 



10 0 1 WRi 

CBS 

X 

cb 5 

cb 4 

cb 3 

UAS 

UAi 

UA 0 



10 10 wr 2 

WD7 j wd 6 

wd 5 

WD4 

WD3 

wd 2 

WDi 

WDq 



1011 WR3 

RCS j WCS 

STT 

WES 

TXS 

WER 

CCG 

CCW 



110 0 WR4 

STS 

SID 

SOS 

X 

X 

UBS 

UBi 

UB 0 



1110 WR 6 

X 

X 

X 

X 

X 

TRR 

IRR 

DRR 


READ REGISTERS 

0000 RR0 

ALH j RYB 

UBi 

UB 0 

ERR TRQ 

IRQ 

DRQ 



0001 RRl 

WRT j Too 

DER 

cor 

RYA 

WFT 

UAi 

UAo 


0010 rr 2 

RD7 

rd 6 

rd 5 

rd 4 

RD 3 

rd 2 

RDi 

RDq 


ADDRESSABLE 
INTERNAL REGISTERS 



O 

in 

z 
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SYNCHRONOUS 

RECEIVER/TRANSMITTER 

DESCRIPTION The/LiPD379 Synchronous Receiver/Transmitter is an MOS LSI monolithic circuit that 
performs all the receiving and transmitting functions associated with Basic and High 
Level Data Link Control Procedures. This circuit is fabricated using N-channel AL-Gate 
MOS technology, allowing all inputs and outputs to be directly TTL compatible. The 
operation mode, baud rate and synchronous character are changeable through the use 
of external control. The /uPD379 is packaged in a 42 pin Dual-in-line ceramic package. 

FEATURES • Suitable for Synchronous Basic and High Level Data Link Control Procedures 
(BiSync or SDLC) 

• Full or Half Duplex Operation 

• Fully Double Buffered Transmit and Receive 

• Directly TTL Compatible 

• Three-State Data Outputs 

• Programmable Sync Word 

• Detection/Rejection of Flag, Abort and Idle Patterns 

• Zero Insertion and Rejection 

• Indication of Overrun and Underrun Errors 

• 800K Bits/Sec Operating Speed 
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Basic Sync Mode Transmission 

The Sync character may be 16 in hexadecimal or it may be set to any other pattern FUNCTIONAL 

in the Closed Mode. When the mode control register is loaded with MSi = high and DESCRIPTION 

MS2 = low, the juPD379 enters the Basic Sync mode from the Closed Mode. The Sync 
character is continuously transmitted until a transmission data character is loaded. 

After a data character is loaded, it is serialized and transmitted out from the TO 
(Transmitter Output) line. If an underrun occurs, Sync character(s) are again trans- 
mitted automatically until the next data character is loaded. Transmission data is sent 
out from LSB (TDi ) first to MSB (TDs) last on the TO line. 

Basic Sync Mode Receive 

The Rl (Receiver Input) line first searches for Sync characters. Once an 8-bit Sync 
character has been detected, the following received bits are treated as data characters 
and outputted on lines RD-| — RDs in parallel. 

When device operation is started, the receiver section should be first brought into 
Closed mode or should be reset in order to ensure synchronization. 

SDLC Mode Transmission 

Until a data character is loaded, tine Flag pattern (7E in hexadecimal) is automatically 
transmitted continuously. After a data character is loaded, it is serialized and trans- 
mitted out from LSB (TDi) to MSB (TDs) on the TO line. In transmitting data 
characters, a dummy bitO is automatically inserted immediately following five (5) 
successive 1's. This is called Zero-Insertion and is performed in order to maintain 
synchronization with the receiver and to avoid duplication of Flag pattern in data 
characters. (Zero-Insertion may be prohibited optionally with the ZIP command, if 
necessary.) If an underrun occurs while data characters are being transmitted, an Abort 
pattern (FF in hexadecimal) and then a Flag pattern are automatically transmitted. 

After that, the Flag pattern is again automatically transmitted until the next data 
character is loaded. 

If a low level is placed on the CFT (Closing Flag Transmit) line while a data character 
is being transmitted, a Closing Flag will be transmitted immediately following trans- 
mission of the current data character. 

SDLC Mode Receive 

First, the Flag pattern is searched for on the R I line. Once a Flag pattern is detected, 
inserted zero's are rejected from ail the following characters except Flag, Abort (7 to 
14 successive 1's) and Idle (1 5 successive 1's) patterns, and then deserialized and out- 
put on the RDi — RDs lines in parallel. 

If an overrun occurs, all the following data inputs are neglected and the ]uPD379 goes 
back to the first stage to search for the next Flag pattern. 

Closed Mode 

When there is a change of mode, it must pass through the closed mode. In the closed 
mode, the following input signals may be used: 

CS, SYNC, TCBL, MSI, MS2, MR l, TDi - TD8 

After leaving the closed mode, Sync characters are transmitted synchronously with the 
rising edge of TC. The receiver operates synchronously with the falling edge of RC, 
after RR = 1. 

The following timing diagram shows how mode changes may be accomplished. 


CS 


MSi 


MS 2 


MRL 


\ 




r 

1 


\ 

_y 







..... 


r vj 

H 

? 


CLOSED 

MODE 


to 

v. 

0 
-t— > 

13 

Q. 

E 

o 

o 

o 

i— 

o 

2 

o 

LU 

2 
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BLOCK DIAGRAM 


TDgTD-j TD g TO s TD 4 TOj TDj TO, 



oc 

o 

(/) 

0) 

Ul 

o 

o 

ff 

0. 

o 

oc 

0 

1 


ABSOLUTE MAXIMUM 
RATINGS* 


AC CHARACTERISTICS 


Temperature Under Bias 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages . . . 
Supply Voltage Vqc ■ ■ 
Supply Voltage Vqq . . 
Supply Voltage Vgg . . 


0°C to +70°C 
-40°C to +125°C 
. 0V to +8.0V © 
. 0V to +8.0V © 
. 0V to +8.0V® 
0V to +16. 0V © 
. -10.0V to 0V 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is s stress rating only 3nd functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 

Note: (T) VgB = -5 ± 5% 


T a = 0°C to +70°C, V DD = 12V + 5%, Vqc = 5V ± 5%, VgB = -5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Frequency 

fc 

DC 


800 

KHz 

TC, RC 

Pulse Width 

tpw 





TC, RC 

250 



ns 

MRL 

250 



ns 

TCBL 

250 



ns 

SNTR/CFT 

250 



ns 

ZIP 

400 



ns 

RR 

250 



ns 

DRR 

Setup Time 

*SET UP 

250 



ns 


Hold Time 

tHOLD 

150 



ns 


Rise Time 

t r 



150 

ns 


Fall Time 

tf 



150 

ns 


Pulse Interval 

tec 

100 



ns 


Output Delay 

Time 

tpdl 


180 

270 

ns 

Cl = 20 pf 

1 TTL Load 

tpd2 


410 

600 

ns 

Fan Out 

N 



1 


Standard TTL Load 
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1 "5 

FUNCTION 

NO. 

SYMBOL 

BASIC SYNC MOOE | SOLCMODE 

1 

NC 

No Connection 

2 

v OD 

+12V Power Supply 

3 

CS 

Chip Select — When "1", the following inputs are disabled and the outputs are put into the high 
impedance state: (Input Disabled) RR, DRR, SYNC/ZIP, SNTR/CFT, TCBL, MRL; (Output-High 
Impedance) CFR, ABTR, SYNR/IDLR, RDi - RDg, DR, OE, TCBE, CYNT/ABTT 

4 

RR 

Receiver Reset - Receiver portion is reset with a "0" and operation is stopped 

RD-| — RDg "1" 

CFR, ABTR. SYNR/IDLR. AR, OE ”0" 

5 

DRR 

Data Received Reset — Resets DR flag to "0" 

6 

RC 

Receiver Clock — Receiver clock input. Trailing edge of clock is located in the center of receiver input 

bits mo. 

7 

R1 

Receiver Input — Received data serial input 

8 

CFR 

(Normally “0") 

Closing Flag Received — Goes high whenever a Flag 
has been received during data reception. Goes tow 
on the rising edge of DR or OE commands 

9 

ABTR 

("0" Constant) 

Abort Received — Becomes ”1 " when 7 — 14 con- 
tinuous ”1 "s are received, after receiving the flag. 

Goes low on the rising edge of DR or OE commands. 

10 

SYNR 

Sync Character Received — Goes high when syn- 
chronization has occurred, or whenever the con- 
tents of the Sync Character Buffer and the contents 
of the Receiver Character Buffer coincide. Goes 
low when DR goes high and the RDi — RDg out- 
puts are different from the Sync Character. 

Idle Pattern Received — Becomes "1" (Idle) when 
it receives 1 5 consecutive "1 "s. Goes low on the 
rising edge of DR or OE outputs. 

IDLR 

11 - 18 

RDg — RDi 

Receiver Data Outputs — Received character output terminal (RDi'.LSB RDg’.MSB) 

19 

DR 

Data Received — Goes high when the received charac 
Register to the Receiver Buffer Register 

DR does not go high for the first Sync Character 
input, it is reset when DRR is driven low. 

er has been transferred from the Receiver Shift 

DR does not go high for Flag, Abort or Idle Pat- 
terns. It is reset when (1) DRR = "0", (2) On the 
rising edge of OE, (3) Seven (7) successive "1"s 
have been received. 

20 

OE 

Overrun Error — OE = "I" shows that DR was still h 
receiving shift register to the receiving buffer register 

OE is reset if DR is low when the received character 
is transferred from the Receiver Shift Register to 
the Receiver Buffer Register 

gh when the received character is moved from the 

It is reset on the rising edge of DR 

21 

V B8 

-5V Power Supply 

22 

V SS 

Ground 

23 

TCBE 

Transmitter Character Buffer Register Empty — TCB 
empty. 

TCBE is reset when TCBL is driven low 

: = “1" when the transmitter character buffer is 

It is reset when : (1 1 TCBL = "0", (2) When CFT = 

"0" in the data transmission mode, (3) One-half 
bit before ABTT goes high. 

24 

SYNT 

SYNC Character Transmit — SYNT - "1" when a 
synchronous character is being transmitted. It is 
reset when: (1) SNTR = "0", (2) when transmis- 
sion of data commences 

Abort Pattern Transmit — ABTT = “1" when an 

Abort Pattern is being transmitted 

ABTT 

25 

TO 

Transmitter Output — Transmitter data output. TO = “Y‘ in the closed mode. 

26 -33 

TD, -TD 8 

Transmitter Data Inputs — Transmitter character input. (TDi = LSB, TDg = MSB) 

34 

SYNC 

SYNC Character — In the Closed Mode, the SYNC J Zero Insertion Prohibit — When ZIP is ckiven 
line is used to select a SYNC character to be loaded j low, zero-insertion will be prohibited for all subse- 
into the SYNC Character Buffer. The selected j quent data characters until a Closing Flag or an 

SYNC character is loaded into the buffer on the j Abort Pattern is transmitted, 

rising edge of TCBL and is selected as follows: j 

(1 ) When SYNC » "0”, the character placed on the j 

TDi “ td 8 « n P uts is loaded. (2) When SYNC = j 

"1", 16 Hexadecimal is loaded. { 

ZIP 

35 

SNTR 

SYNC Character Transmit Reset — When SNTR is j Closing Flag Transmit — During transmission, CFT 
driven low, SYNT is reset to “0". 1 low causes the following operations to occur: 

| (1) TCBE Output is reset to "0”, (2) The Closing 
j Flag will be transmitted after the end of transmission 
| of the current data character. 

CFT 

36 

TCBL 

Transmitter Character Buffer Load - (1 ) In the closed Mode: the SYNC Character Buffer is loaded on the 
rising edge of TCBL. If the SYNC input is low. the buffer is loau, with the data on the TDi — TDg inputs; 
if SYNC is high, the buffer is loaded with (161 Hex. (2) In the Basil, o .7 or SDLC Modes: When TCBL 
is driven low (a) TCBE is reset to "0" and (b) the data character on the TDi — TDg inputs is loaded into 
the Transmitter Character Buffer. The loaded character is latched on the rising edge of TCBL. 

37 

TC 

Transmitter Clock — Clock input for transmission. 

38 

ms 2 

Mode Select 2 

Mode Select 1 

Used to select one of three modes. 

MSi MS 2 MODE 

L L Closed Mode 

L H Closed Mode 

H L Basic Synchronous Mode 

H H SDLC Synchronous Mode 

In the closed mode TO and RDi — RDg are high, all other outputs are low. 

39 

MSt 

40 

MRL 

Mode Control Register Load — When MRL is low, the operational mode is selected by the current status 
of MSi anc * M$2- When MRL goes high, the operational mode is latched based upon the status of MSi 
and MS 2 . 

41 

v cc 

+5V Power Supply 

42 

NC 

No Connection 
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RECEIVER SECTION 




fiPD 379 

TIMING WAVEFORMS 
(CONT.) 


T a = OPC to +70°Q V DD = 12V + 59^ V cc = 5V ± 5%, V B0 = -5V ± 5% 


Parameter 

Symbol 

Limits 

Unit 

Test Conditions 

Min 

Typ 

Max 

Input High Voltage 

V,H 

3.0 


< 

o 

o 

V 

With Built-in 
pull-up resistors 

Input Low Voltage 

v IL 



03T 

V 

Output Leakage Current 

•OL 

-io 


Jo 

/uA 

V D = 0.4 to 3.5V 
(CS)= 3.5 V 

Output High Voltage 

VoH 

3.5 



V 

l 0 H = — 100jpA 

Output Low Voltage 

V 0 L 



0.4 

V 

Iol = 1.6mA 

Input Low Current 

hu 



-1.4 

mA 

V| L =0.4V 

Vqq Supply Current 

•dd 


15 

20 

mA 


Vcc Supply Current 

Ice 


40 

65 

mA 


Vbb Supply Current 

Ibb 


-0.2 

-2.0 

mA 


Fan-out 

N 



1 


Standard TTL Load 


Parameter 

Symbol 

Limits 

Unit 

Test Conditions 

Min 

Typ 

Max 

Input Capacitance 

C IN 



20 

pf 

f = 1 MHz 

Output Capacitance 

C OUT 



20 

pf 

f = 1 MHz 



ITEM 

MILLIMETERS 

INCHES 

A 

53.5 MAX 

2.1 MAX 

B 

1.35 

0.05 

c 

2.54 

0.10 

D 

50.80 

2.0 

F 

1.27 

0.05 

G 

2.54 MAX 

0.10 MIN 

H 

1.0 MIN 

0.04 MIN 

1 

4.2 MAX 

0.17 MAX 

j 

5.2 MAX 

0.21 MAX 

K 

15.24 

0.60 

L 

13.50 

0.53 

M 

0.3 

0.012 
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CAPACITANCE 


PACKAGE OUTLINE 
jliPD379D 


m 

<D 

Q. 

E 

o 

o 

o 

■ l— 

o 

5 

O 

UJ 

z 
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vfcmicmputei^inc. ^ PD758 


PRINTER CONTROLLER 


The pPD758 is a digital LSI device designed to control SEIKO 101 Series drum-type DESCRIPTION 
impact printers. It can be used with either single or double printer systems. The 
juPD758, ideally suited for low-cost Electronic Cash Register (ECR) systems, frees the 
processor from direct control of the printer and simplifies the peripheral circuitry. 

Using a few of the possible 18 instructions, the controlling processor need only load 
the juPD758 with the characters to be printed, and issue the appropriate print 
instruction. The pPD758 then assumes control of the printer, keeping track of the 
printer drum position and generating hammer drive signals at the approproate time. 

The pPD758 also has separate output drives that are under software control. These 
are typically used to drive the STAMP input to the printer and to provide discrete 
drives for BUZZER and CASH BOX functions of the ECR system. 

• Usable with SEIKO 101 Series Printers (CR 101T [d] , EP101S) and equivalents FEATURES 

• ECR Printer and Line Feed Control Capability 

• 18 Powerful Instructions 

• Controls up to 18 columns 

• Controls up to 16 characters 

• Input/Output TTL Compatible 

• N-Ch MOS 

• 42 Pin Plastic DIP 

• Power Supplies, +12V, +5V and -5V 
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ft PD758 

BLOCK DIAGRAM 



ABSOLUTE MAXIMUM Operating Temperature -10°C to +70°C 

RATINGS* Storage Temperature -40°C to +125° C 

.... . n . ..... - . — 

aii input ana uutput voltages - i to +/ volts ^ 

Clock Voltage -1 to +7 Volts® 

Supply Voltage Vqq -1 to +15 Volts 

Supply Voltage Vqq -1 to +7 Volts 

Supply Voltage Vgg -2to-8Volts 

Note: © Relative to Vgg. 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


o> 

v_ 

0 
+- • 
3 
CL 


£ 


o 

o 

o 

v_ 

o 


DC CHARACTERISTICS 


O 

LU 

Z 


T a = -10 to +70° C, Vqd = +12V ± 5%, V cc = +5V ± 5%, V ss = 0V, V BB = -5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS | 

UNIT 

TEST 

CONDITIONS 

MIN. | TYP. | 

MAX. 

Input High Voltage 

V|H 

+3.0 


V CC 

V 


Input Low Voltage 

V|L 

-0.5 


+0.8 

V 


Output High Voltage 

VOH 

+3.5 



V 

lOH = -0 mA 

Output Low Voltage 

VOL 



+0.5 

V 

lOL = -7 mA 

High Level Clock 
Voltage 

V 0 H 

+3.0 


V CC 

V 


Low Level Clock 
Voltage 

V 0 L 

-0.5 


+0.8 

V 


High Level Inpqt 
Leakage Current 

1 LIH 



+10 

mA 

V, = +3.0V 

Low Level Input 
Leakage Current 

•lil 



-10 

mA 

V| = +0.8V 

High Level Output 
Leakage Current 

>loh 



+10 

mA 

V 0 = +3.5V 

Low Level Output 
Leakage Current 

•lol 



-10 

/LtA 

Vq = +0.5V 

Supply Current 

>BB 



-300 

ma 

V BB = -5.25V 

Supply Current 

•dd 


17 


mA 


Supply Current 

>cc 


27 


mA 
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/i PD758 

T a = -10 to +70° C, V DD = +12V ± 5%, V C C = +5V ± 5%, Vsg = OV, V BB = ~5V ± 5% CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

C IN 



10 

PF 

f = 1 MHz 

Output Capacitance 

C OUT 



10 

PF 

f = 1 MHz 



TIMING WAVEFORMS 


INPUT 

(FROM PRINTER] 


T P 


R P 



T a = -10 to + 70 ° C, V DD = +12V ± 5%. V C C = +5V ± 5%, v S s = ov, V B b = -5V ± 5% AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

Clock Rise and Fall 

Time 

t r . tf 



50 

ns 


Clock Pulse Width 

t0W 

0.45 


2.0 

MS 


Output Delay Time 

t A1 



430 

ns 

1T 2 L& Cl = 100 pF 

*A2 



700 

ns 

1T 2 L& C L = 100 pF 

Input Setup Time 

t|S 

400 



ns 


Input Hold Time 

t|H 

40 



ns 


Pulse Width for T p 
Input 

tpw 

2 



clock period 


Rp Input Setup 

Time 

tps 

0 



clock period 


Rp Input Hold Time 

tPH 

3 




clock period 




E 

o 

o 

o 

V- 

o 


o 

Hi 

z 
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fx PD758 


INSTRUCTION TABLE 


INST. 


BUSY 

D/I 

R/W 

DB | 

NO. 


3 

2 

1 

0 

1 

CHECK DBO FOR BUSY 

FLAG STATUS 

© 

Li. 

CO 

X© 

0 

X 

X 

X 

BF 

2 

STORE DATA (dddd) INTO 

BUFFER REGISTER 

0 

0 

1 

d® 

d 

d 

d 

3a 


1 

0 

1 

X 

X 

X 

X 

3b 

3c 

NO OPERATION 

1 

1 

1 

1 

: 

0 

1 

X 

1 

X 

X 

X 

X 

3d 


0 

1 

i 

0 

0 

0 

0 

4 

PRINT BUFFER REGISTER 
CONTENTS TO JOURNAL 

0 

1 

i 

0 

0 

0 

1 

5 

PRINT BUFFER REGISTER 
CONTENTS TO RECEIPT 

0 

1 

i 

0 

0 

1 

0 

6 

PRINT BUFFER REGISTER 
CONTENTS TO JOURNAL AND 
RECEIPT 

0 

1 

i 

0 

0 

1 

1 

7 

FAST FEED AND STAMP RECEIPT 

0 

1 

i 

0 

1 

0 

0 

8 

PRINT STORED DATA ONTO 
JOURNAL AND FEED ONE LINE 

0 

1 

i 

0 

1 

0 

1 

9 

PRINT STORED DATA ONTO 
RECEIPT AND FEED ONE LINE 

0 

1 

i 

0 

1 

1 

0 

10 

PRINT STORED DATA ONTO 
RECEIPT AND JOURNAL AND 

FEED BOTH ONE LINE 

0 

1 

i 

0 

1 

1 

1 

T1’ 

DRIVE CASH BOX OUTPUT 

X 

1 

i 

1 

0 

0 

0 

12 

DRIVE BUZZER OUTPUT FOR 
FOUR CHARACTER PERIODS 

X 

1 

i 

1 

0 

0 

1 

13 

RESET BUZZER OUTPUT 

X 

1 

i 

1 

0 

1 

0 

14 

DRIVE BUZZER OUTPUT UNTIL 
RESET 

X 

1 

i 

1 

0 

1 

1 

15 

DRIVE STAMP OUTPUT 

0 

1 

i 

1 

1 

0 

0 

16 

FEED JOURNAL ONE LINE 

0 

1 

i 

1 

1 

0 

1 

17 

FEED RECEIPT ONE LINE 

0 

1 

i 

1 

1 

1 

0 

18 

FEED BOTH RECEIPT AND 
JOURNAL ONE LINE 

0 

1 

i 

1 

1 

1 

1 


Notes: (T) BF = Busy Flag 

(5) X = Don't Care 

® d = Data 


PACKAGE OUTLINE 
MPD758C 



E 



ITEM 

MILLIMETERS 

INCHES 

A 

56.0 MAX 

2.2 MAX 

B 

2.6 MAX 

0.1 MAX 

C 

2.54 

0.1 

D 

0.5 ± 0.1 

0.02 ± 0.004 

E 

50.8 

2.0 

F 

1.5 

0.059 

G 

3.2 MIN 

0.126 MIN 

H 

0.5 MIN 

0.02 MIN 

I 

5.22 MAX 

0.20 MAX 

J 

5.72 MAX 

0.22 MAX 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

0.3 ±0.1 

0.01 ± 0.004 
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/XPD764 


PRINTER CONTROLLER 


The /iPD764 is a digital LSI device designed to control SEIKO CR-330 or M-310 rolling DESCRIPTION 

contact printers. The //PD764, which is ideally suited for low-cost Electronic Cash Register 
(ECR) systems, frees the processor from direct control of the printer and simplifies the 
peripheral circuitry. 

The processor need only load the /tPD764 with the characters to be printed and issue the 
appropriate print command. The /uPD764 then assumes control of the printer — positioning 
the print wheels, initiating the rolling contact print process, feeding paper and feeding 
ribbon automatically without further processor intervention. 

• Compatible with SEIKO CR-330 and M-310 Printers. FEATURES 

• Simple Interface to 4-Bit, 8-Bit and 16-Bit Microprocessors. 

• 23 Powerful Instructions. 

• 4-Bit Data Bus for Print Data and Instruction Inputs. 

• 16 Digit Data Buffer. 

• 16 Trigger Magnet Drive Outputs for the M-310 and 10 for the CR-330. 

• Single Phase Clock Input. 300, 400 or 500 kHz Selectable. 

• Input/Output and Clock TTL Compatible. 

• N-Channel MOS. 

• Single +5V Power Supply. 



tm 6 

tm 7 

tm 8 

TMg 

P 0 (TM 10 ) 

(TMi i ) 

P 2 <TM 12 )| 
P3 <TM 13 ), 
P4 (TM 14 )' 
P 5 (TM 15 ) 
RR 


RESET 

MD 


Rll 

Rl 0 

JS 0 

JSt 


Note: (T) P() ~~ P"| 5 for CR-330 Printer 

TM-jq — TM-j 5 for M-310 Printer 
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/tPD764 

PIN IDENTIFICATION 



| PIN 

INPUT/ 

OUTPUT 

FUNCTION 

NO. 

SYMBOL 

7-2 

42-39 

TM q — TMg 

0 

Trigger Magnet Drive 

8 , 10 , 11 

9 

DBq, DB 2 , DB 3 
DB 1 

I/O 

1 

Data Bus 

12 

d> 

1 

Single Phase Clock (TTL Level) 

13 

JP 

0 

Journal Print Drive 

14 

RP 

0 

Receipt Print Drive 

16, 15 

ID 0 - ID-] 

1 

Instruction /Data Selector 

17 

es 

1 

Chip Select (Active Low) 

18 

R/W 

1 

Read/Write Control — “0" = Read, "1" = Write 

19, 20 

° 0 - Oi 

0 

Output F/F 

23 

JSo 

0 

Journal Stop Plunger Drive 

22 

JSi 

0 

Journal Stop Plunger Hold Current Control 

24 

Rio 

0 

Receipt Issue Plunger Drive 

25 

Rli 

0 

Receipt Issue Plunger Hold Current Control 

26 

WM 

0 

Journal Wind Motor Drive 

27 

MD 

0 

Motor Drive 

28 

RESET 

1 

Reset Input (Active Low) 

Og, 0-| : Reset to ''O’'. 

</>: Set to 300 kHz Mode 

DBg — DB 3 : Set to Hi-Z State 

Instruction Register: cleared 

Busy Flag: cleared 

Character Counter: Set to F in Hexidecimal 

Pg — P-j : Set as Input Port 

P 2 — P 5 : Set as Output Port (Output all "0”) 

29 

SS 

1 

Stop Signal from Printer 

30 

TP 

1 

Timing Pulse from Printer 

31 

ST 

0 

Stamp Plunger Drive 

32 

RR 

0 

Red Ribbon Select Control 

36-33 

P2-P5 

or 

TMi 2 — TMi 5 

0 

0 

4-Bit Parallel Output Port when reset or specified 
with an instruction. 

Trigger Magnet Drive (for M-310 Printer) when 
specified with an instruction. 

38,37 

P 0 -Pl 

or 

TM 10 — TMi 1 

1 

0 

2-Bit Parallel Input Port when reset or specified 
with an instruction. 

Trigger Magnet Drive (for M-310 Printer) when 
specified with an instruction. 


BLOCK DIAGRAM 


(TMi q TMi 5 ) 

<PQ IP 2 P 4 


D 83 

DB 2 

DB 1 

DB 0 


R/W 

CS 

ID 0 

IDt 


RESET 



<t> WM Rio JSo RP 
RR ST Rli JSi JP 


O 0 Oi GND V C c<+5V) 


Note: (T) P() P 1 5 f° r CR-330 Printer 

TM 10 — TMi 5 for M-310 Printer 


TP 

SS 

MD 
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NO. 

MNEMONIC 

FUNCTION 

DB 

ID 1 

3 

2 

1 

0 

1 

0 

1 

RS 

Receipt — Stamp 

0 

0 

0 

1 

1 

1 

2 

RFF 

Receipt — Fast Feed 

0 

0 

1 

0 

1 

1 

3 

RFPS 

Receipt — Fast Feed, Print and 
Stamp 

0 

0 

1 

1 

1 

1 

4 

JPF 

Journal — Print and Paper Feed 

0 

1 

0 

0 

1 

1 

5 

JP 

Journal — Print 

0 

1 

0 

1 

1 

1 

6 

JF 

Journal — Feed 

0 

1 

1 

0 

1 

1 

7 

RPF 

Receipt — Print and Feed 

1 

0 

0 

0 

1 

1 

8 

RP 

Receipt — Print 

1 

0 

0 

1 

1 

1 

9 

RF 

Receipt — Feed 

1 

0 

1 

0 

1 

1 

10 

JRPF 

Journal and Receipt — Print and 
Feed 

1 

1 

0 

0 

1 

1 

11 

JRP 

Journal and Receipt — Print 

1 

1 

0 

1 

1 

1 

12 

JRF 

Journal and Receipt — Feed 

1 

1 

1 

0 

1 

1 

13 

RR 

Set Red Ribbon 

0 

0 

0 

1 

0 

1 

14 

RTM 

Set Pq — P-j as Input Port and 

P 2 — P 5 as Output Port 

0 

0 

1 

0 

0 

1 

15 

STM 

Set Pq - P 5 as TMi q - TMi 5 

0 

0 

1 

1 

0 

1 

16 

SFM 

Set to 0 = 400 kHz Operation Mode 

0 

1 

0 

0 

0 

1 

17 

SFH 

Set to 0 = 500 kHz Operation Mode 

0 

1 

0 

1 

0 

1 

18 

RSO 

Reset Output F/F 0 (Oq) 

0 

1 

1 

0 

0 

1 

19 

STO 

Set Output F/F 0 (Oq) 

0 

1 

1 

1 

0 

1 

20 

RSI 

Reset Output F/F 1 (Of ) 

1 

0 

1 

0 

0 

1 

21 

ST1 

Set Output F/F 1 (0-| ) 

1 

0 

1 

1 

0 

1 

22 

RSB 

Reset Output F/Fs 0 and 1 
(Oq and 0 -| ) 

1 

1 

1 

0 

0 

1 

23 

STB 

Set Output F/Fs 0 and 1 
(Oq and O-j ) 

1 

1 

1 

1 

0 

1 


INSTRUCTION SET 





PACKAGE OUTLINE 
MPD764C 


ITEM 

MILLIMETERS 

INCHES 

A 

56.0 MAX 

2.2 MAX 

B 

2.6 MAX 

0.1 MAX 

C 

2.54 

0.1 

D 

0.5 ±0.1 

0.02 ± 0.004 

E 

50.8 

2.0 

F 

1.5 

0.059 

G 

3.2 MIN 

0.126 MIN 

H 

0.5 MIN 

0.02 MIN 

1 

5.22 MAX 

0.20 MAX 

J 

5.72 MAX 

0.22 MAX 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

0.3 ±0.1 

0.01 ± 0.004 


co 

<D 

3 

Q. 


E 

o 

o 

o 

k_ 

o 


O 

LLf 

2 
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/1PD764 

ABSOLUTE MAXIMUM 
RATINGS* 


Operating Temperature 
Storage Temperature . . 
All Inputs and Outputs 
VCC = 


- 10°C to +70° C- 
-40°C to +125°C 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25°C 


DC CHARACTERISTICS T a = ~ 10 to +70 ° c 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

V| H 

+2.2 



V 


Input Low Voltage 

V|L 



+0.6 

V 


Output High Voltage 

v OH 

Vcc -2.45 



V 

■oh = " 10 ° FA 

Output Low Voltage 

v OL1 



0.4 

V 

*OL = +1-1 mA 

V QL2 



0.6 

V 

•OL = +1 - 7 mA 

High Level Input 
Leakage Current 

■lih 


■ 

+10 

ma 

V| =+2.2V 

Low Level Input 

Leakage Current 

•li l 


■ 

-10 

m a 

V| = +0.6V 

High Level Output 
Leakage Current 

Iloh 


■ 

+10 

mA 

v O = Vqc -2.45V 

Low Level Output 

Leakage Current 

'lol 


■ 

-10 

ma 

Vq = +0.4V 

Supply Current 

■cc 


45 


mA 




AC CHARACTERISTICS T a = -io to +?o°c 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clock Cycle Time. 

icy 

2 


5 

MS 


Clock Rise and Fall 

Time 

tr- If 



70 

ns 


Clock Pulse Width 

Vw 

0.45 



4 

MS 


Output Delay Time 

t A1 



430 

ns 


*A2 



800 

ns 

1T2l&C L = 100 pF 

*A3 



2.0 

Ms 


Input Setup Time 

‘ISl 

400 



ns 


^ IS2 

400 



ns 


Input Hold Time 

t IH 1 

40 



ns 


t IH 2 

100 



ns 


Pulse Width for 

Tp Input 

*TP 

5 



tCY 


SS Input Pulse 

Width 

tss 

5 



ICY 


RESET Input Pulse 

Width 

t RES 

5 



icy 
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CLOCK 


INPUT 


DBq- 3, CS 
R/W, ID 0 -j 


pq.Pi 


f DB 0,2,3 


OUTPUT 


l 


OTHERS 



Note: (T) If a Read instruction is performed just following an instruction that sets Busy Flag, 
the output delay of DBg (Busy) is X/\2 as follows. 



PRINT INSTRUCTION SET READ INSTRUCTION 


INPUT 


INPUT 


INPUT 


T P 


SS 


RESET 



©1C MASTER 1978 


TIMING WAVEFORMS 



SP764-8-77-GN-CAT 

1803 


MICROPROCESSOR 






NEC Microcomputers 


vfCRmnGi^Hters.iK 


fiP B8212 


EIGHT-BIT INPUT/OUTPUT PORT 


DESCRIPTION The /iPB8212 input/output port consists of an 8-bit latch with three-state output 

buffers along with control and device selection logic. Also included is a "service request 
flip-flop for the control and generation of interrupts to the microprocessor. 

The device is multimode in nature and can be used to implement latches, gated buffers 
or multiplexers. Thus, all of the principal peripheral and input/output functions of a 
microcomputer system can be implemented with this device. 


FEATURES • Fully Parallel 8-Bit Data Register and Buffer 

• Service Request Flip-Flop for Interrupt Generation 

• Low Input Load Current — 0.25 mA Max. 

• Three State Outputs 

• Outputs Sink 15 mA 

• 3.65V Output High Voltage for Direct Interface to 8080A Processor 

• Asynchronous Register Clear 

• Replaces Buffers, Latches and Multiplexers in Microcomputer Systems 

• Reduces System Package Count 

• Available in 24-pin Plastic and Cerdip Packages 
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Data Latch 

The 8 flip-flops that compose the data latch are of a "D" type design. The output (Q) 
of the flip-flop follows the data input (D) while the clock input (C) is high. Latching 
occurs when the clock (C) returns low. 

The data latch is cleared by an asynchronous reset input (CLR). 

(Note: Clock (C) Overrides Reset (CLR).) 


fjL PB8212 

FUNCTIONAL DESCRIPTION 


Output Buffer 

The output of the data latch (Q) are connected to three-state, non-inverting output 
buffers. These buffers have a common control line (EN); enabling the buffer to trans- 
mit the data from the outputs of the data latch (Q) or disabling the buffer, forcing the 
output into a high impedance state (three-state). 

This high-impedance state allows the designer to connect the juPB821 2 directly to the 
microprocessor bi-directional data bus. 

Control Logic 

The pPB8212 has four control inputs: DSi, DS 2 , MD and STB. These inputs are 
employed to control device selection, data latching, output buffer state and the 
service request flip-flop. 

DSf, DS2 (Device Select) 

These two inputs are employed for device selection. When DS-j is low and DS 2 is high 
(DSi • DS 2 ) the device is selected. In the selected state the output buffer is enabled and 
the service request flip-flop (SR) is asynchronously set. 

Service Request Flip-Plop (SR) 

The (SR) flip-flop is employed to generate and control interrupts in microcomputer 
systems. It is asynchronously set by the CLR input (active low). When the (SR) flip- 
flop is set it is in the non-interrupting state. 

The output (Q) of the (SR) flip-flop is connected to an inverting input of a "NOR" 
gate. The other input of the "NOR" gate is non-inverting and is connected to the 
device selection logic (DSi * DS 2 ). The output of the "NOR" gate (INT) is active 
low (interrupting state) for connection to active low input priority generating circuits. 


MD (Mode) 

This input is employed to control the state of the output buffer and to determine the 
source of the clock input (C) to the data latch. 

When MD is in the output mode (high) the output buffers are enabled and the source 
of clock (C) to the data latch is from the device selection logic (DSi * DS 2 ). 

When MD is in the input mode (low) the output buffer state is determined by the 
device selection logic (DSi * DS 2 ) and the source of clock (C) to the data latch is 
the STB (Strobe) input. 



STB (Strobe) 

STB is employed as the clock (C) to the data latch for the input mode (MD = 0) and 
to synchronously reset the service request flip-flop (SR). 

Note that the SR flip-flop triggers on the negative edge of STB which overrides CLR. 

Operating Temperature 0°Cto+70°C ABSOLUTE MAXIMUM 

Storage Temperature — 65°C to +150°C RATINGS* 

All Output or Supply Voltages —0.5 to +7 Volts 

All Input Voltages -1.0 to +5.5 Volts 

Output Currents 125mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 

©1C MASTER 1978 
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BLOCK DIAGRAM 
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Notes: © CLR resets data latch sets SR flip-flop. (No effect on output buffer) 
© Internal SR flip-flop 
© Previous data remains 

DC CHARACTERISTICS T a = o 0 cto7o°c ; v C c = +5v±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Load Current ACK, DS 2 , 
CR, Dl t — Dig Inputs 

if 


-0.14 

-0.25 

mA 

Vp = 0.45V 

Input Load Current MD Input 

if 


-0.25 

—0.75 

mA 

Vp = 0.45V 

Input Load Current U5i Input 

■f 


-0.26 

-1.0 

mA 

Vp = 0.45V 

Input Leakage Current ACK, 

DS, CR, Dli — Dig Inputs 

|r 



10 

pA 

Vr = 5.25V 

Input Leakage Current MD 

Input 

|r 



30 

pA 

Vr = 5.25V 

Input Leakage Current C5i 
Input 

|r 



40 

pA 

Vr = 5.25V 

Input Forward Voltage Clamp 

Vc 


-0.85 

-1.3 

V 

Iq = -5 mA 

Input "Low" Voltage 

Vil 



0.85 

V 


Input "High" Voltage 

VlH 

2.0 



V 


Output "Low" Voltage 

VOL 


0.26 

0.45 

V 

lOL = 15 m A 

Output "High" Voltage 

VOH 

3.65 

4.0 


V 

IQH = -1 mA 

Short Circuit Output Current 

'sc 

-15 

-38 

-75 

mA 

< 

o 

‘n 

o 

< 

Output Leakage Current High 
Impedance State 

'0 



20 

pA 

Vo = 0.45V/5.25V 

Power Supply Current 

•cc 


103 

130 

mA 
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T a = 0°C to +70°C; V cc = +5V±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Pulse Width 

t pw 

30 



■ 

ns 

Input Pulse 

Amplitude = 2.5 V 

Input Rise and Fall 
Times = 5 ns 

Between IV and 2V 
Measurement made 
at 1 ,5V with 1 5 mA 

Data To Output Delay 

tpd 


20 

30 

ns 

... 

Write Enable To Output Delay 

*we 



40 

ns 

Data Setup Time 

tset 

15 



ns 

Data Hold Time 

th 

20 



ns 

Reset to Output Delay 

t r 



40 

ns 

Set To Output Delay 

ts 



30 

ns 

Output Enable/Disable Time 

te/td 



45 

ns 

(3) 

ana .su pr 

Test Load 

Clear To Output Delay 

*c 



55 

ns 

<2> 


Notes: (D Rl = 300S2/10KJ2; R2 = 6000/1 KH 
(5) Rt = 3000; R 2 = 6000 


1&PB8212 

AC CHARACTERISTICS 
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1 R 

1 

R 

2 

TEST CIRCUIT 


Note: © Including Jig and Probe Capacitance 

J’lX 


r~- 


--'j 

^ 


STB or DS. • OS, 




*WE — »j 


/ 


L*- ,e h© 


/ 


t 
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sv 
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L* , PO *H 


1.5V TT 
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CAPACITANCE ® T a = 25°C; Vcc = +5V; VeiAS - 2.5V; « - 1 MHz 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

C|N 


7 

12 

pF 

DSi,MD 

Input Capacitance 

C|N 


4 

9 

pF 

DS 2 , CLR, STB, Dh - DIs 

Output Capacitance 

COUT 


6 

12 

pF 

O 

0 

1 

o 

o 

00 


Note: © This parameter is periodically sampled and not 100% tested 


TYPICAL CHARACTERISTICS INPUT CURRENT VS. INPUT VOLTAGE 



OUTPUT CURRENT VS. 



OUTPUT "LOW" VOLTAGE IVI 


< 

E 


cc 

<£ 

D 

O 


13 

o 


OUTPUT CURRENT VS. 



OUTPUT "HIGH" VOLTAGE IV) 



LOAD CAPACITANCE (pF) 



DATA TO OUTPUT DELAY 
VS. TEMPERATURE 


v cc = +5 

> 

O 












'++ 




















^ t __ 













+25 +50 

TEMPERATURE (“Cl 


WRITE ENABLE TO OUTPUT DELAY 



25 0 +25 +50 +75 +100 

TEMPERATURE (°CI 
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/i PB821 6/8226 


4 BIT PARALLEL BIDIRECTIONAL 
BUS DRIVER 


DESCRIPTION All inputs are low power TTL compatible. For driving MOS, the DO 
outputs provide a high 3.65V (VoHb and for high capacitance 
terminated bus structures, the DB outputs provide a high 55 mA (loU 
capability. 


FEATURES 


• Data Bus Buffer Driver for juCOM-8 Microprocessor Family 


• Low Input Load Current — 0.25 mA Maximum 


• High Output Drive Capability for Driving System Data Bus 

• 3.65V Output High Voltage for Direct Interface to 
juCOM-8 Microprocessor Family 

• Three State Outputs 


• Reduces System Package Count 

• Available in 16 pin packages: Cerdip and Plastic 


co 

v_ 

0 

+-» 

=3 

Q. 

E 

o 

o 

o 

1 — 

o 

2 


O 

LLI 


PIN CONFIGURATION 


cs d 


DB o 

D, 0 ^ 
D0 1 C 

08,11 

01,11 

gndC 


1 


16 

■^ V cc 

2 


15 

JDIEN 

3 


14 

Ddo 3 

4 


13 

3db 0 


8216/ 



5 

8226 

12 

Dd| 3 

6 


11 

Udo 2 

7 


10 

Hdb 2 

8 


9 

]di 2 


PIN NAMES 


db 0 db 3 

Data Bus Bi Directional 

Dl 0 di 3 

Data Input 

OOq - DO3 

Data Output 

DlEN 

Data in Enable Direction Control 

CS 

Chip Select 


Rev/2 
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/xPB821 6/8226 

Microprocessors like the 8080A are MOS devices and are generally capable of driving FUNCTIONAL 
a single TTL load. This also applies to MOS memory devices. This type of drive DESCRIPTION 

is sufficient for small systems with a few components, but often it is necessary to 
buffer the microprocessor and memories when adding components or expanding to a 
multi-board system. 

The juPD821 6/8226 is a four bit bi-directional bus driver specifically designed to buffer 
microcomputer system components. 

Bi-Directional Driver 

Each buffered line of the four bit driver consists of two separate buffers. They are 
three state in nature to achieve direct bus interface and bi-directional capability. On 
one side of the driver the output of one buffer and the input of another are tied 
together (DB), this is used to interface to the system side components such as mem- 
ories, I/O, etc. Its interface is directly TTL compatible and it has high drive (55 mA). 

For maximum flexibility on the other side of the driver the inputs and outputs are 
separate. They can be tied together so that the driver can be used to buffer a true 
bi-directional bus such as the 8080A Data Bus. The DO outputs on this side of the 
driver have a special high voltage output drive capability (3.65V) so that direct inter- 
face to the 8080A processor is achieved with an adequate amount of noise immunity 
(650 mV worst case). 

Control Gating CS, D1EN 

The CS input is used for device selection. When CS is "high" the output drivers are 
all forced to their high-impedance state. When it is "low" the device is selected 
(enabled) and the data flow direction is determined by the DIEN input. 

The DIEN input controls the data flow direction (see Block Diagrams for complete . . .* 

truth table). This directional control is accomplished by forcing one of the pair of 
buffers to its high impedance state. This allows the other to transmit its data. This is 
accomplished by a simple two gate circuit. 

The juPB821 6/8226 is a device that will reduce component count in microcomputer 
systems and at the same time enhance noise immunity to assure reliable, high 
performance operation. 


8216 8226 BLOCK DIAGRAMS 



DIEN 

CS 

RESULT 

0 

0 

Dl -* DB 

1 

0 

DB - DO 

0 

1 

^High Impedance 

1 

1 



o 

o 

o 

o 


O 


LU 

Z 


©1C MASTER 1978 


1811 


MICROPROCESSOR 



NEC Microcomputers 


/ZPB821 6/8226 


ABSOLUTE MAXIMUM Operating Temperature 0°C to 70°C 

RATINGS* Storage Temperature (Cerdip) -65°C to +150°C 

(Plastic) — 65°C to +125°C 

All Output and Supply Voltages -0.5 to +7 Volts 

All Input Voltages -1.3 to +5.5 Volts 

Output Currents 125mA 


COMMENT. Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


DC CHARACTERISTICS T a = o°cto+ 7 o°c. vcc = + 5 Vi 5 % 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN i 

TYP (T) 

MAX 

Input Load Current 

OTFN, CS 

'FI 



-0.5 

mA 

Vp = 0.45 

Input l— GaU Current All 

Other Inputs 

'F2 



—0.25 

iTi/A 

V p = U.^+LJ 

Input Leakage Current 

DlEN, CS 

•r 1 



20 

pA 

V R = 5.25V 

Input Leakage Current 

Dl Inputs 

• R2 



10 

pA 

V R = 5.25V 

Input Forward Voltage 

Clamp 

V C 



-1.3 

■ V 

Iq = -5 mA 

Input "Low" Voltage 

V|L 



0.95 

V 


Input "High" Voltage 

V|H 

2.0 



V 


Output Leakage Current 
(3-State) 

DO 

'0 



20 

mA 

Vo = 0.45/5. 25V 

DB 

<0 



100 

Power Supply Current 

8216 

•cc 



130 

mA 


8226 

•cc 



120 

mA 


Output "Low” Voltage 

VOL1 



0.45 

V 

DO Outputs Iol ~ 15 mA 

DB Outputs Iol = 25 mA 

Output "Low” Voltage 

8216 

V0L2 



0.6 

V 

DB Outputs Iol = 55 mA 

8226 

VOL2 



0.6 

V 

DB Outputs loH = 50 mA 

Output "High" Voltage 

VOH1 

3.65 



V 

DO Outputs loH = _ 1 m A 

Output "High" Voltage 

VOH2 

2.4 



V 

DB Outputs loH = -10 mA 

Output Short Circuit 

Current 

•os 

-15 

-30 


-65 

-120 

< < 

E E 

DO Outputs Vo = 0V 

DB Outputs Vqc = 5.0V 


Note: (J) Typical values are for T a = 25°C, Vqc = 5.0V. 


CC 

o 

</> 

</> 

UJ 

o 

o 

cc 

0. 

o 

cc 

0 

1 


CAPACITANCE © 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 



8 

pF 

VbIAS = 2.5V 
VQC = 5V 

T a = 25° C 

f = 1 MHz 

Output Capacitance 

COUTI 



10© 

pF 

Output Capacitance 

CQUT2 



18© 

pF 


Notes: © This parameter is periodically sampled and not 100% tested. 
© DO Output. 

(3) DB Output. 


1812 


©1C MASTER 1978 




T a = 0°C to +70°C; V C C = +5V±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP© 

MAX 

Input to Output Delay 

DC Outputs 


tPDI 



25 

ns 

Cl = 30 pF, Ri = 300S2, 
R2 = 600H @ . 

Input to Output Delay 

DB Outputs 

8216 

tpD2 



30 

ns 

C L =300 pF, Rt =900, 
R2= 1800 4 

8226 

tPD2 



25 

ns 

Output Enable Time 

8216 

tE 



65 

ns 

© © 

8226 

tE 



54 

ns 

Output Disable Time 


tD 



35. 

ns 

® © 


Notes: © Typical values are for T a = 25° C, V<x = 5.0V 

(2) DO Outputs, C L = 30 pF, R ! = 300/10 KO, R 2 = 600/1 KO, 
DB Outputs, C L = 300 pF. R-| = 90/10 KO, R 2 = 180/1 K O. 
CD DO Outputs, Cl = 5 pF, Rt = 300/10 KO, R 2 = 600/1 KO, 
DB Outputs, Cl= 5 pF, R! = 90/10 KO. R 2 = 180/1 KO. 

@ Input pulse amplitude: 2.5V 

Input rise and fall times of 5 ns between 1 and 2 volts. 
Output loading is 5 mA and 10 pF. 

Speed measurements are made at 1.5 volt levels. 



TEST CIRCUIT 


y&PB821 6/8226 

AC CHARACTERISTICS 



TIMING WAVEFORMS 






jUPB8216/8226D 

(Cerdip) 



PACKAGE OUTLINE 

ju.PB8216C/D 

MPB8226C/D 


to 

< 1 ) 

3 

Q_ 


E 

o 

o 

o 

l— 

o 


O 

UJ 
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PROGRAMMABLE COMMUNICATION INTERFACE 


DESCRIPTION ThepiPD8251 Universal Synchronous/Asynchronous Receiver/Transmitter (USART) is 
designed for microcomputer systems data communications. The USART is used as a 
peripheral and is programmed by the /xPD8080 or other processor to communicate in 
commonly used serial data transmission techniques including IBM Bi-Sync. The USART 
receives serial data streams and converts them into parallel data characters for the 
processor. While receiving serial data, the USART will also accept data characters from 
the processor in parallel format, convert them to serial format and transmit. The USART 
will signal the processor when it has completely received or transmitted a character and 
requires service. Complete USART STATUS including data format errors and control 
signals such as TxE and SYNDET is available to the processor at any time. 


FEATURES 


PIN CONFIGURATION 


• Asynchronous or Synchronous Operation 
— Asynchronous: 

5-8 Bit Characters 

Clock Rate — 1, 16 or 64 x Baud Rate 
Break Character Generation 
Select 1, 1-1/2, or 2 Stop Bits 
False Start Bit Detector 
— Synchronous: 

5-8 Bit Characters 

Internal or External Character Synchronization 
Automatic Sync Insertion 
Single or Double Sync Characters 

• Baud Rate — Synchronous — DC to 56K Baud 

— Asynchronous — DC to 9.6K Baud 

• Full Duplex, Double Buffered Transmitter and Receiver 

• Parity, Overrun and Framing Flags 

• Fully Compatible with 8080 

• All Inputs and Outputs are TTL Compatible 

• " Single +5 Volt Supply 

• Separate Device, Receive and Transmit TTL Clocks 

• 28 Pin Plastic DIP Package 

• N-Channel MOS Technology 



D 2 C 

1 

d 3 C 

2 

RxD£ 

3 

gndC 

4 

d 4 C 

5 

d 5 C 

6 

d 6 C 

7 

OiC 

8 

TxC C 

9 

WR C 

10 

C5C 

11 

c/cc 

12 

rDC 

13 

RxRDV C 

14 


28 

□ Di 

27 

□ D 0 

26 

□ V CC 

25 

□ RxC 

24 

□ DTR 

23 

□ RTS 

22 

□ DSR 

21 

□ RESET 

20 

□ CLK 

19 

□ TxD 

18 

□ TxE 

17 

□ CTS 

16 

□ SYNDET 

15 

□ TxRDY 


PIN NAMES 


d 7 -do 

Data Bus (8 bits) 

C/D 

Control or Data is to be Written or Read 

RD 

Read Data Command 

WR 

Write Data or Control Command 

CS 

Chip Enable 

CLK 

Clock Pulse (TTL) 

RESET 

Reset 

TxC 

Transmitter Clock (TTL) 

TxD 

T ransmitter Data 

RxC 

Receiver Clock (TTL) 

RxD 

Receiver Data 

RxRDY 

Receiver Ready (has character for S080) 

TxRDY 

Transmitter Ready (ready for char, from 8080) 

DSR 

Data Set Ready 

DTR 

Data Terminal Ready 

SYNDET 

Sync Detect 

RTS 

Request to Send Data 

CtS 

Clear to Send Data 

TxE 

Transmitter Empty 

V CC 

+5 Volt Supply 

GND 

Ground 
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The juPD8251 Universal Synchronous/Asynchronous Receiver/Transmitter is designed FUNCTIONAL 
specifically for 8080 microcomputer systems but works with most 8-bit processors. DESCR IPTION 
Operation of the 8251, like other I/O devices in the 8080 family, is programmed by 
system software for maximum flexibility. 

In the receive mode, a communication interface device must convert incoming serial 
format data into parallel data and make certain format checks on the data. And in the 
transmit mode, the device must format data into serial data. The device must also supply 
or remove characters or bits that are unique to the communication format in use. By 
performing conversion and formatting services automatically, the USART appears to the 
processor as a simple or "transparent" input or output of byte-oriented parallel data. 




Operating Temperature 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages. . . . 
Supply Voltages 


BASIC OPERATION 


-0°C to +70° C ABSOLUTE MAXIMUM 
-65°C to +125°C RATINGS* 

-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


COMMENT : Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may Effect device 
reliability. 

*T g = 25° C 
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DC CHARACTERISTICS T a = 0°C to 70°C; V CC = 5.0V ± 5%; GND = ov 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L 

GND -.5 


0.8 

V 


Input High Voltage 

V|H 

2.0 


VCC 

V 


Output Low Voltage 

v OL 



0.45 

V 

Iql “1.7 mA 

Output High Voltage 

v OH 

2.4 



V 

•OH = -100 juA 

Data Bus Leakage 

•dL 



-50 

mA 

v OUT = °- 45V 

10 

v OUT = V CC 

Input Load Current 

‘IL 



10 

JUA 

@5.5V 

Power Supply Current 

*CC 


45 

80 

mA 



CAPACITANCE T a = 25 °c ; v C c = gnd = ov 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Inrvirf Ponor itonro 

CiN 



in 
■ ~ 


fr- ^ 1 MU. 

Unmeasured pins returned 
to GND 

I/O Capacitance 

C|/0 



20 

PF 


PACKAGE OUTLINE 
juPD8251C 



CC 

O 

(ft 

(ft 

Ui 

o 

o 

oc 

CL 

o 

CC 

0 

1 


ITEM 

MILLIMETERS 

INCHES 

A 

38.0 MAX. 

1.496 MAX. 

B 

2.49 

0.098 

C 

2.54 

0.10 

D 

0.5 ±0.1 

0.02 ± 0.004 

E 

33.02 

1.3 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

5.22 MAX. 

0.205 MAX. 

J 

5.72 MAX. 

0.225 MAX. 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

0.25 ^ +0 n ™ 

- 0.05 

+0.004 

0 01 - 0.002 
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BUS PARAMETERS: © 

T a = 0°C to 70° C; Vcc = 5.0V t 5%; GND = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

READ | 

Address Stable before READ, (CS, C/DI 

>AR 

50 



ns 


Address Hold Time for READ, (C£, CO) 

<RA 

5 



ns 


READ Pulse Width 

IRR 

430 



ns 


Data Delay from READ 

1RD 



350 

ns 

Cl = UK) pF 

READ to Data Floating 

l DF 

25 


200 

ns 

C L * 100 pF 

C L = 15 pF 

Recovery Time Between WR ITES (2) 

tRV 

6 



*CY 

' 

WRITE 

Address Stable before WRITE 

'AW 

20 



ns 


Address Hold Time for WRITE 

'WA 

20 



ns 


WRITE Pulse Width 

'WW 

400 



ns 


Data Set-Up Time for WRITE 

'DW 

200 



ns 


Data Hold Time for WRITE 

two 

40 



“ 


OTHER TIMING 

Clock Period (3) 

'CY 

.420 


1.35 

MS 


Clock Pulse Width 

'ow 

220 


0.7tcY 

ns 


Clock Rise and Fall Time 

tR,tF 

0 


50 

ns 


TxD Delay from Falling Edge of TxC 

l DT x 



1 

MS 

C L = lOOpF 

Rx Data Set-Up Time to Sampling Pulse 

fSRx 

2 



MS 

C L = 100 pF 

Rx Data Hold Time to Sampling Pulse 

'HRx 

2 



MS 

Cl = lOOpF 

Transmitter Input Clock Frequency 

'T x 






1 X Baud Rate 


DC 


56 

KHz 


16X and 64X Baud Rate 


DC 


520 

KHz 


Transmitter Input Clock Pulse Width 

'TPW 






1 X Baud Rate 


12 



'CY 


16X and 64X Baud Rate 


1 



'CY 


Transmitter Input Clock Pulse Delay 

'TPD 






1 X Baud Rate 


15 



tCY 


16X and 64X Baud Rate 


3 



'CY 


Receiver Input Clock Frequency 

f Rx 






1 X Baud Rate 


DC 


56 

KHz 


16X and 64X Baud Rate 


DC 


520 

KHz 


Receiver Input Clock Pulse Width 

'RPW 






IX Baud Rate 


12 



'CY 


16X and 64X Baud Rate 


1 



'CY 


Receiver Input Clock Pulse Delay 

'RPD 






1 X Baud Rate 


15 



'CY 


16X and 64X Baud Rate 


3 



'CY 


TxRDY Delay from Center of Data Bit 

'Tx 



16 

'CY 

C L = 50 pF 

RxRDY Delay from Center of Data Bit 

fRx 



20 

'CY 


Internal Syndet Delay from Center of 

Data Bit 

l IS 



25 

'CY 


External Syndet Set-Up Time before 

Falling Edge of RxC 

'ES 

16 


16 

tCY 


TxEMPTY Delay from Center of Data Bit 

'TxE 



16 

ICY 

C L - 50 pF 

Control Delay from Rising Edge of 

WRITE (T.xE, DTR. RTS) 

'WC 




ICY 


Control to READ Set-Up Time (D$R, CTS) 

'CR 

16 



. 'CY 



AC timings measured at Vqh = 2.0, Vql = 0.8, and with load circuit of Figure 1. 

This recovery time is for initialization only, when MODE, SYIMC1, SYNC2, COMMAND and first DATA BYTES are written into 
the USART. Subsequent writing of both COMMAND and DATA are only allowed when TxRDY = 1. 

The TxC and RxC frequencies have the following limitations with respect to CLK. 

For IX Baud Rate, ffx or *Rx ^ 1/(30 t^y) 

For 16X and 64X Baud Rate, ff x or fp x < 1/14.5 t^y) 

Reset Pulse Width = 6 t£y minimum. 


Notes: (?) 

© 

© 

© 


2V 



Figure 1. 
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TIMING WAVEFORMS 



\ / 





DSR.CTS ^ 





- 

^ / 



READ AND WRITE TIMING 



TRANSMITTER CLOCK AND DATA 


RxC (lx BAUD) 

INTERNAL 
SAMPLING . 
PULSE 

RxD 


-‘SRX- 


jf 


■ ! RPD 




-1st DATA 8IT- 


-'SRX- 


-tHRX- 




(i6x BAUD)_ruuuTnjuinnnnnnnnnnnnjuuuuiJuuuuuumnnAJuiJL 

W 16 RxC PERIODS 

1 8 RxC PERIODS n 


INTERNAL 
SAMPLING . 
PULSE 


RECEIVER CLOCK AND DATA 


CC 

o 

CO 

0) 

Ul 

o 

o 

sc 

0. 

o 

CC 

0 

1 
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RxD | START BIT | DATA BITS ^ 

Rx RDY 


READ 


PARITY BIT| STOP' 


BIT ISTART BItI" 



Tx EMPTY 


Tx RDY f 

/I 


[ 

r 

t— P 

WRITE 1! 

n 

LU 

~u 

WRITE 1st BYTE 

WRITE 2nd BYTE „ 

WRITE 3rd BYTE 


TxD MflRx-iMr. ISTART BIT I DATA BITS ~ ~ jpARITY BItI sTOPI BIT IsTART BIT I 

|-« 1st DATA BYTE — 2nd DATA BYTE 

TxRDY AND RxRDY TIMING (ASYNC MODE) 




-SYNC CHARACTER (01101001)- 

i 1 r~ 


~ |LAST BITf 


INTERNAL SYNC DETECT 


RESET BY 

SOFTWARE 

COMMAND 


RxC 


SYNDET 

(INPUT) 



RxD 


-1st DATA BYTE 



EXTERNAL SYNC DETECT 

Note: Write and Read pulses have no timing limitation with respect to CLK. 
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| PIN 

FUNCTION 

NO. 

SYMBOL | 

NAME 

1,2, 
27. 28 
5-8 

0 

■vj 

1 

D 

O 

Data Bus Buffer 

An 8-bit, 3-state bi-directional buffer used to 
interface the 8251 to the processor data bus. 

Data is transmitted or received by the buffer in 
response to input/output or Read/Write instruc- 
tions from the processor. The Data Bus Buffer 
also transfers Control words, Command words, 
and Status. 

26 

V CC 

Vcc Supply Voltage 

+5 volt supply 

4 

GND 

Ground 

Ground 

Read/Write Control Logic 

This logic block accepts inputs from the pro- 
cessor Control Bus and generates control signals 
for overall USART operation. The Mode 
Instruction and Command Instruction registers 
that store the control formats for device func- 
tional definition are located in the Read/ 

Write Control Logic. 

21 

RESET 

Reset 

A "one" on this input forces the USART into the 
"Idle" mode where it will remain until reinitial- 
ized with a new set of control words. Minimum 
RESET pulse width is tQy, 

20 

CLK 

Clock Pulse 

The CLK input provides for internal device tim- 
ing and is usually connected to the Phase 2 (TTL) 
output of thejuPB8224 Clock Generator. 

External inputs and outputs are not referenced 
to CLK, but the CLK frequency must be 30 
times the Receiver or Transmitter clocks in the 
synchronous mode and 4.5 times for the 
asynchronous mode. 

10 

■ 

Wr 

Write Data 

A "zero" on this input instructs the ^PD8251 
to accept the data or control word which the 
processor is writing out to the USART via the 
data bus. 

13 

RD 

Read Data 

A "zero" on this input instructs the juPD8251 
to place the data or status information onto the 
Data Bus for the processor to read. 

12 

C/D 

Control/Data 

The Control/Data input, in conjunction with the 
WR and RD inputs, informs USART to accept or 
provide either a data character, control word or 
status information via the Data Bus. 

0 = Data; 1 = Control. 

11 



CS 

Chip Select 

A "zero" on this input enables the USART for 
reading and writing to the processor. 

Modem Control 

The mPD 8251 has a set of control inputs and 
outputs which may be used to simplify the 
interface to a Modem. 

22 

DSR 

Data Set Ready 

The Data Set Ready input can be tested by the 
processor via Status information. The DSR input 
is normally used to test Modem Data Set Ready 
condition. 

24 

DTR 

Data Terminal Ready 

The Data Terminal Ready output can be con- 
trolled via the Command word. The DTR output 
is normally used to drive Modem Data Terminal 
Ready or Rate Select lines. 

23 

RTS 

Request to Send 

The Request to Send output can be controlled 
via the Command word. The RTS output is 
normally used to drive the Modem Request to 

Send line. 

17 

CTS 

Clear to Send 

A "zero” on the Clear to Send input enables the 
USART to transmit serial data if the TxEN bit in 
the Command Instruction register is enabled 
(one). 


/U.PD8251 

PIN IDENTIFICATION 
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TRANSMIT BUFFER/ The Transmit Buffer/Converter receives parallel data from the Data Bus Buffer via the 
CONVERTER internal data bus, converts parallel to serial data, inserts the necessary characters or 
bits needed for the programmed communication format and outputs composite serial 
data on the TxD output. 


PIN IDENTIFICATION 



PIN 

FUNCTION 

(CONT.) 

NO. j 

SYMBOL | 

NAME 



Transmit Control Logic 

The Transmit Control Logic accepts and outputs 
all external and internal signals necessary for 
serial data transmission. 


15 

TxRDY 

Transmitter Ready 

Transmitter Ready signals the processor that the 
transmitter is ready to accept a data character. 
TxRDY can be used as an interrupt or may be 
tested through the Status information for Polled 
operation. Loading a character from the pro- 
cessor automatically resets TxRDY. 


18 

TxE 

Transmitter Empty 

The Transmitter Empty output signals the 
processor that the USART has no further char- 
acters to transmit. TxE is automatically reset 
upon receiving a data character from the pro- 
cessor. In half-duplex, TxE can be used to signal 
end of a transmission and request the processor 
to "turn the line around." The TxEn bit in the 
command instruction does not effect TxE. 

In the Synchronous mode, a "one" on this out- 
put indicates that a Sync character or charac- 
ters are about to tie automatically transmitted 
as "fillers" because the next data character has 
not been loaded. 


9 

TxC 

Transmitter Clock 

The Transmitter Clock controls the serial charac- 
ter transmission rate. In the Asynchronous 
mode, the TxC frequency is a multiple of the 
actual Baud Rate. Two bits of the Mode Instruc- 
tion select the multiple to be lx, 16x, or 64x 
the Baud Rate. In the Synchronous mode, the 

TxC frequency is automatically selected to 
equal the actual Baud Rate. 

Note that for both Synchronous and Asynchro- 
nous modes, serial data is shifted out of the 

USART by the falling edge of TxC. 


19 

TxD 

Transmitter Data 

The Transmit Control Logic outputs the 
composite serial data stream on this pin. 


8251 INTERFACE TO 8080 C 
STANDARD SYSTEM BUS 1 


A o 


C/D 


ADDRESS BUS 


CONTROL BUS 






02 

(TTL) 


I/O R 

I/O W 

RESET 


DATA BUS 


2X 




cs 


D 7 - D 0 RD 
8251 


WR RESET CLK 
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The Receiver Buffer accepts serial data input at the RxD pin and converts the data RECEIVER BUFFER 

from serial to parallel format. Bits or characters required for the specific communica- 
tion technique in use are checked and then an eight-bit "assembled" character is 
readied for the processor. For communication techniques which require less than 
eight bits, the pPD8251 sets the extra bits to "zero." 


1 PIN 

FUNCTION 

NO. 

SYMBOL | NAME 

Receiver Control Logic 

This block manages all activities related to 
incoming data. 

14 

RxRDY 

Receiver Ready 

The Receiver Ready output indicates that the 
Receiver Buffer is ready with an "assembled" 
character for input to the processor. For Polled 
operation, the processor can check RxRDY 
using a Status Read or RxRDY can be con- 
nected to the processor interrupt structure. 

Note that reading the character to the pro- 
cessor automatically resets RxRDY. 

25 

rTc 

Receiver Clock 

The Receiver Clock is the rate at which the 
incoming character is received. In the Asynchro- 
nous mode, the RxC frequency may be 1,16 
or 64 times the actual Baud Rate but in the 
Synchronous mode the RxC frequency must 
equal the Baud Rate. Two bits in the mode 
instruction select Asynchronous at lx, 16x or 

64x or Synchronous operation at lx the Baud 
Rate. 

Unlike TxC, data is sampled by the mPD 8251 
on the rising edge of RxC.(T) 

3 

RxD 

Receiver Data 

A composite serial data stream is received by 
the Receiver Control Logic on this pin. 

16 

• 

SYNDET 

Sync Detect 

The SYNC Detect pin is only used in the 
Synchronous mode. The /jPD 8251 may be pro- 
grammed through the Mode Instruction to 
operate in either the internal or external Sync 
mode and SYNDET then functions as an output 
or input respectively. In the internal Sync mode, 
the SYNDET output will go to a "one" when 
the juPD8251 has located the SYNC character 
in the Receive mode. If double SYNC 
character (bi-sync) operation has been pro- 
grammed, SYNDET will go to "one" in the 
middle of the last bit of the second SYNC 
character. SYNDET is automatically reset to 
"zero" upon a Status Read or RESET. In the 
external SYNC mode, a "zero" to "one" transi- 
tion on the SYNDET input will cause the 

MPD8251 to start assembling data character 
on the next failing edge of RxC. The length of 
the SYNDET input should be at least one RxC 
period, but may be removed once the 

MPD8251 is in SYNC. 


PIN IDENTIFICATION 

(CQNT.) 




a 

' V- 

! <D 


C 

£ 

c 

e 

c 

V. 

C 

1 

c 

LL 

2 


Note: (?) 


Examples: 


Since the /jPD 8251 will frequently be handling both the reception and transmission 
for a given link, the Receive and Transmit Baud Rates will be same. RxC and TxC 
then require the same frequency and may be tied together and connected to a single 


clock source or Baud Rate Generator. 
If the Baud Rate equals 1 10 (Async): 
RxC or TxC equals 1 10 Hz (lx) 

RxC or TxC equals 1 .76 KHz (1 6x) 
RxC or TxC equals 7.04 KHz (64x) 


If the Baud Rate equals 300: 

RxC or TxC equals 300 Hz (lx) A or S 
RxC or TxC equals 4800 Hz (16x) A only 
RxC or TxC equals 19.2 KHz (64x) A only 


■ 
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OPERATIONAL A set of control words must be sent to the pPD8251 to define the desired mode and 
DESCRIPTION communications format. The control words will specify the BAUD RATE FACTOR 
{lx, 16x, 64x), CHARACTER LENGTH (5 to 8), NUMBER OF STOP BITS 
(1, 1-1/2, 2), ASYNCHRONOUS or SYNCHRONOUS MODE, SYNDET (IN or OUT), 
PARITY, etc. 


After receiving the control words, the juPD8251 is ready to communicate. TxRDY is 
raised to signal the processor that the USART is ready to receive a character for trans- 
mission. When the processor writes a character to the USART, TxRDY is auto- 
matically reset. 


Concurrently, thepPD8251 may receive serial data; and after receiving an entire 
character, the RxRDY output is raised to indicate a completed character is ready for 
the processor. The processor fetch will automatically reset RxRDY. 


Note: The pPD8251 may provide faulty RxRDY for the first read after power-on or 
for the first read after receive is re-enabled by a command instruction (RxE). 
A dummy read is recommended to clear faulty RxRDY. But this is not the 
case for the first read after hardware or software reset after the device 
operation has once been established. 


The juPD8251 cannot transmit until the TxEN (Transmitter Enable) bit has 
been set by a Command Instruction and until the CTS (Clear to Send) input is a 
"zero". TxD is held in the "marking" state after Reset awaiting new Command 
Words. 


/iPD8251 PROGRAMMING The USART must be loaded with a group of two to four control words provided by 

the processor before data reception and transmission can begin. A Reset (internal or 
external) must immediately proceed the control words which are used to program the 
complete operational description of the communications interface. If an external 
RESET is not available, three successive 00 Hex or two successive 80 Hex command 
instructions (C/D = 1) followed by a software reset command instruction (40 Hex) 
can be used to initialize the 8251. 

There are two control word formats: 


1. Mode Instruction 

2. Command Instruction 


MODE INSTRUCTION This control word specifies the general characteristics of the interface regarding the 

SYNCHRONOUS or ASYNCHRONOUS MODE, BAUD RATE FACTOR, CHARACTER 
LENGTH, PARITY, and NUMBER OF STOP BITS. Once the Mode Instruction 
has been received, SYNC characters or Command Instructions may be inserted depend- 
ing on the Mode Instruction content. 



COMMAND INSTRUCTION 


This control word will be interpreted as a SYNC character definition if immediately 
preceded by a Mode Instruction which specified a Synchronous format. After the 
SYNC character(s) are specified or after an Asynchronous Mode Instruction, all sub- 
sequent control words will be interpreted as an update to the Command Instruction. 
Command Instruction updates may occur at any time during the data block. To 
modify the Mode Instruction, a bit may be set in the Command Instruction which 
causes an internal Reset which allows a new Mode Instruction to be accepted. 
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C/D = 1 

MODE INSTRUCTION 

C 15 = 1 

SYNC CHARACTER 1 

C/D = 1 

SYNC CHARACTER 2 

C/D = 1 

COMMAND INSTRUCTION 

C/D = 0 ^ 

4 

' DATA J 

C/D = 1 

COMMAND INSTRUCTION 

C/D = 0 

‘ 

J DATA £ 

C/D = 1 

COMMAND INSTRUCTION 


SYNC MODE 
ONLY© 


NOTE (T) The second SYNC character is skipped if MODE instruction 
has programmed the 8251 to single character Internal SYNC 
Mode. Both SYNC characters are skipped if MODE instruction 
has programmed the 8251 to ASYNC mode. 


The /iPD8251 can operate in either Asynchronous or Synchronous communication 
modes. Understanding how the Mode Instruction controls the functional operation 
of the USART is easiest when the device is considered to be two separate components, 
one asynchronous and the other synchronous, which share the same support circuits 
and package. Although the format definition can be changed at will or "on the fly”, the 
two modes will be explained separately for clarity. 


When a data character is written into the juPD8251, the USART automatically adds 
a START bit (low level or "space") and the number of STOP bits (high level or 
"mark") specified by the Mode Instruction. If Parity has been enabled, an odd or 
even Parity bit is inserted just before the STOP bits(s), as specified by the Mode 
Instruction. Then, depending on CTS and TxEN, the character may be transmitted 
as a serial data stream at the TxD output. Data is shifted out by the falling edge of 
TxC at TxC, TxC/16 or TxC/64, as defined by the Mode Instruction. 

If no data characters have been loaded into the juPD8251, or if all available characters 
have been transmitted, the TxD output remains "high" (marking) in preparation 
for sending the START bit of the next character provided by the processor. TxD may be 
forced to send a BREAK (continuously low) by setting the correct bit in the 
Command Instruction. 

The RxD input line is normally held "high" (marking) by the transmitting device. 

A falling edge at RxD signals the possible beginning of a START bit and a new 
character. The START bit is checked by testing for a "low" at its nominal center 
as specified by the BAUD RATE. If a "low" is detected again, it is considered valid, 
and the bit assembling counter starts counting. The bit counter locates the approxi- 
mate center of the data, parity (if specified), and STOP bits. The parity error flag (PE) 
is set, if a parity error occurs. Input bits are sampled at the RxD pin with the rising 
edge of RxC. If a high is not detected for the STOP bit, which normally signals the end 
of an input character, a framing error (FE) will be set. After a valid STOP bit, the input 
character is loaded into the parallel Data Bus Buffer of the juPD8251 and the RxRDY 
signal is raised to indicate to the processor that a character is ready to be fetched. If the 
processor has failed to fetch the previous character, the new character replaces the old 
and the overrun flag (OE) is set. All the error flags can be reset by setting a bit in the 
Command Instruction. Error flag conditions will not stop subsequent USART operation. 


fjL PD8251 

TYPICAL DATA BLOCK 


MODE INSTRUCTION 
DEFINITION 


ASYNCHRONOUS 

TRANSMISSION 


ASYNCHRONOUS 

RECEIVE 
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MODE 

INSTRUCTION FORMAT 
ASYNCHRONOUS MODE 


°7 

d 6 

d 5 

d 4 

d 3 

d 2 

Dl 

D 0 

s 2 

Si 

EP 

PEN 

l 2 

1-1 

b 2 

Bl 


BAUD RATE FACTOR 


0 

1 

0 

1 

0 

0 

1 

1 

SYNC 

MODE 

(IX) 

(16X) 

(64X) 


CHARACTER LENGTH 


0 

1 

0 

1 

0 

0 

1 

1 

5 

6 

7 

8 

BITS 

BITS 

BITS 

BITS 


PARITY ENABLE 
1 = ENABLE 0 = DISABLE 

EVEN PARITY GENERATION/CHECK 
1 = EVEN 0 = ODD 

NUMBER OF STOP BITS 


0 

1 

0 

1 

0 

0 

1 

1 

INVALID 

1 

BIT 

VA 

BITS 

2 

BITS 


TRANSMIT/RECEIVE 
FORMAT 
ASYNCHRONOUS MODE 


TxD 


MARKING 



f f 


u 

START 

DATA BITS 

1 i 

PARITY 

STOP 

BIT 

BIT 

BITS 


TRANSMITTER OUTPUT 


RxD 

START 

1 i 

DATA BITS 

PARITY 

Jf 

STOP 



BIT 

i ) 

BIT 

BITS 



RECEIVER INPUT 



CPU BYTE (5-8 BITS/CHAR) 

i V 

DATA CHARACTER 

u 

ASSEMBLED SERIAL DATA OUTPUT (TxD) 



u 


si 

START 

DATA CHARACTER 

PARITY 

STOP 

BIT 


BIT 

BITS 


L ( f 


1 { 


TRANSMISSION FORMAT 


SERIAL DATA INPUT (RxD) 






if 

START 


PARITY 

STOP 

BIT 

DATA CHARACTER 

BIT 

BITS 


1 l 


if 


CPU BYTE (5-8 BITS/CHAR) 0 

(f — 

DATA CHARACTER 


NOTE0: IF CHARACTER LENGTH IS DEFINED AS 5, 6, OR 7 
BITS; THE UNUSED BITS ARE SET TO "ZERO." 

RECEIVE FORMAT 
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As in Asynchronous transmission, the TxD output remains "high" (marking) 
until the juPD8251 receives the first character from the processor which is usually 
a SYNC character. After a Command Instruction has set TxEN and after Clear 
to Send (CTS) goes low, the first character is serially transmitted. Data is 
shifted out on the falling edge of TxC and the same rate as TxC. 

Once transmission has started. Synchronous Mode format requires that the serial 
data stream at TxD continue at the TxC rate or SYNC will be lost. If a data character 
is not provided by the processor before the juPD8251 Transmitter Buffer becomes 
empty, the SYNC character(s) loaded directly following the Mode Instruction will 
be automatically inserted in the TxD data stream. The SYNC character(s) are inserted 
to fill the line and maintain synchronization until new data characters are available 
for transmission. If the juPD8251 becomes empty, and must send the SYNC character(s), 
the TxEMPTY output is raised to signal the processor that the Transmitter Buffer 
is empty and SYNC characters are being transmitted. TxEMPTY is automatically 
reset by the next character from the processor. 


fj.P D8251 

SYNCHRONOUS 

TRANSMISSION 


TxEMPTY go high at the middle of the last data bit when the Transmit Register is. 
EMPTY. TxEMPTY goes low again as sync characters are transmitted. See figure below. 
FOR SINGLE SYNC CHARACTER OPERATION 


TxD 


DATA WRITE 
TxEMPTY 


TxD 

DATA WRITE 

TxEMPTY 


TxD 

DATA WRITE 


DC DATA X DATA X SYNC )( SYNC X DATA ^ DATA DC 

n__n__n__ 


— : T — rp 

CENTER OF LAST BIT 

FOR DOUBLE SYNC CHARACTER OPERATION (BISYNC) 


X DATA ) 

( SYNC1 X SYNC2 

' DATA y 

( DATA X 


_n 

_n 

_n 


— rp 

CENTER OF LAST BIT 


X DATA X SYNC1 X SYNC2 )< 

; data > 

I °ATA X~ 

n_ 

_n_ 

_n 



TxEMPTY 


_ fp fp_ 

CENTER OF LAST BIT 


In Synchronous Receive, character synchronization can be either external or internal. 
If the internal SYNC mode has been selected, and the Enter HUNT (EH) bit 
has been set by a Command Instruction, the receiver goes into the HUNT mode. 


SYNCHRONOUS 

RECEIVE 


Incoming data on the RxD input is sampled on the rising edge of RxC, and the 
Receiver Buffer is compared with the first SYNC character after each bit has been 
loaded until a match is found. If two SYNC characters have been programmed, the 
next received character is also compared. When the SYNC character(s) programmed 
have been detected, the /UPD8251 leaves the HUNT mode and is in character synchro- 
nization. At this time, the SYNDET (output) is set high. SYNDET is automatically 
reset by a STATUS READ. 

If external SYNC has been specified in the Mode Instruction, a "one" applied 
to the SYNDET (input) for at least one RxC cycle will synchronize the USART. 


Parity and Overrun Errors are treated the same in the Synchronous as in the 
Asynchronous Mode. Framing errors do not apply in the Synchronous format. 


The processor may command the receiver to enter the HUNT mode with a Command 
Instruction which sets Enter HUNT (EH) if synchronization is lost. 
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MODE INSTRUCTION 
FORMAT 
SYNCHRONOUS MODE 


TRANSMIT/RECEIVE 
FORMAT 
SYNCHRONOUS MODE 


D? 

D 6 

D 5 

d 4 

d 3 

d 2 

Dl 

D 0 

scs 

ESD 

EP 

PEN 

l 2 

Li 

0 

.d 


CHARACTER LENGTH 


0 

1 

0 

1 

0 

0 

1 

1 

5 

BITS 

6 

BITS 

7 

BITS 

8 

BITS 


PARITY ENABLE 
(1 = ENABLE) 

(0 = DISABLE) 


EVEN PARITY GENERATION/CHECK 
1 = EVEN 
0 = ODD 


-► EXTERNAL SYNC DETECT 
1 = SYNDET IS AN INPUT 
0 = SYNDET IS AN OUTPUT 


SINGLE CHARACTER SYNC 
1 = SINGLE SYNC CHARACTER 
0 = DOUBLE SYNC CHARACTER 


CPU BYTES {5-8 BITS/CHAR) 

n 

DATA CHARACTERS 

ft 


, ASSEMBLED SERIAL DATA OUTPUT (TxD) 


-i h 


DATA CHARACTERS 

f t 


SYNC 

SYNC 

CHAR 1 

CHAR 2 


TRANSMIT FORMAT 


SERIAL DATA INPUT (RxD) 


4 f- 


DATA CHARACTERS 

— f f 


SYNC 

SYNC 

CHAR 1 

CHAR 2 


CPU BYTES <5-8 BITS/CHAR) 


ft 

DATA CHARACTERS 

ft 


RECEIVE FORMAT 
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After the functional definition of the juPD8251 has been specified by the Mode COMMAND INSTRUCTION 

Instruction and the SYNC character(s) have been entered, if in SYNC mode, die FORMAT 

USART is ready to receive Command Instructions and begin communication. A 

Command Instruction is used to control the specific operation of the format selected 

by the Mode Instruction. Enable Transmit, Enable Receive, Error Reset and Modem 

Controls are controlled by the Command Instruction. 

After the Mode Instruction and the SYNC character(s), as needed, are loaded, all 
subsequent "control writes" (C/D = 1) will load or overwrite the Command Instruction 
register. A Reset operation (internal via CMD IR or external via the RESET input) 
will cause the juPD8251 to interpret the next "control write", which must immediately 
follow the reset, as a Mode Instruction. 


It is frequently necessary for the processor to examine the "status" of an active STATUS READ FORMAT 

interface device to determine if errors have occurred or to notice other conditions 
which require a response from the processor. The juPD8251 has features which 
allow the processor to "read" the device status at any time. A data fetch is issued 
by the processor while holding the C/D input "high" to obtain device Status Infor- 
mation. Many of the bits in the status register are copies of external pins. This dual 
status arrangement allows the juPD8251 to be used in both Polled and interrupt 
driven environments. Status update can have a maximum delay of a 16 clock period. 


When a parity error is detected, the PE flag is set, and is cleared by setting the PARITY ERROR 

ER bit in a subsequent Command Instruction. PE being set does not inhibit USART 

operation. 


If the processor fails to read a data character before the one following is available, OVERRUN ERROR 

the OE flag is set, and is cleared by setting the ER bit in a subsequent Command 
Instruction. Although OE being set does not inhibit USART operation, the 
previously received character is overwritten and lost. 


If a valid STOP bit is not detected at the end of a character, the FE flag is set, and FRAMING ERROR ® 

is cleared by setting the ER bit in a subsequent Command Instruction. FE being set 
does not inhibit USART operation. 

Note: 0 ASYNC mode only. 


to 

<D 

■*-» 

3 

Q 

E 

o 

o 

o 

o 

O 

lli 

z 
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COMMAND INSTRUCTION 
FORMAT 


D 7 

°6 

°5 

°4 

d 3 

d 2 

eh! 

IR 

1 RTS 1 

ER 

IsbrkI 

RxE 


TRANSMIT ENABLE 
1 = enable 
0 = disable 


DATA TERMINAL 

READY 

"high" will force DTR 
output to zero 


RECEIVE ENABLE 
1 = enable 
0 = disable 


SEND BREAK 
CHARACTER 
1 = forces TxD "low" 
0 = normal operation 


ERROR RESET 
1 - reset all error flags 
PE, OE, FE 


REQUEST TO SEND 
"high" wiii force RTS 
output to zero 


INTERNAL RESET 
"high" returns 8251 to 
Mode Instruction Format 


ENTER HUNT MODE 
1 = enable search for Sync 
Characters 


STATUS READ FORMAT 


D? 

°6 

°5 

d 4 

d 3 

d 2 

Dl 

DO 

DSR 

SYNDET 

FE 

OE 

PE 

TxE 

RxRDY 

TxRDY 


SAME DEFINITIONS AS I/O PINS 


PARITY ERROR 
The PE flag is set when a parity 
error is detected. It is reset by' 
the ER bit of the Command 
Instruction. PE does not inhibit 
operation of the 8251. 


OVERRUN ERROR 
The OE flag is set when the CPU 
does not read a character before 
the next one becomes available. 

It is reset by the ER bit of the 
Command Instruction. OE does 
not inhibit operation of the 8251 ; 
however, the previously overrun 
character is lost. 


FRAMING ERROR (Async only) 
The FE flag is set when a valid 
Stop bit is not detected at the 
end of every character. It is reset 
by the ER bit of the Command 
Instruction. FE does not inhibit 
the operation of the 8251 . 


Note: (T) TxRDY status bit is not totally equivalent to the TxRDY output pin, the relationship 
is as follows: 

TxRDY status bit * DB Buffer Empty 

TxRDY (pin 15) = DB Buffer Empty • CTS • T xEn 
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ADDRESS BUS 



ASYNCHRONOUS SERIAL INTERFACE TO CRT TERMINAL, 
DC to 9600 BAUD 




ADDRESS BUS \ 






CONTROL BUS \ 

ii 


n 

1 

\ DATA BUS \ 



RxD 

TxD 

DSR 

DTR 

CTS 

RTS 1 


RxC 

TxC 


ASVNC 

MODEM 


BAUD 

RATE 

GENERATOR 


PHONE 
LINE 
INTER- 
FACE ■ 


TELEPHONE 

LINE 


ASYNCHRONOUS INTERFACE TO TELEPHONE LINES 


APPLICATION OF THE juPD8251 



SYNCHRONOUS INTERFACE TO TERMINAL OR PERIPHERAL DEVICE 



LINE 

SYNCHRONOUS INTERFACE TO TELEPHONE LINES 
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ft PD8255 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 



PROGRAMMABLE PERIPHERAL INTERFACE 


The ^tPD8255 is a general purpose programmable INPUT/OUTPUT device designed 
for use with the 8080A microprocessor. Twenty-four (24) I/O lines may be pro- 
grammed in two groups of twelve (group I and group II) and used in three major 
modes of operation. In the Basic mode, (MODE 0), each group of twelve I/O pins may 
be programmed in a set of 8 and a set of 4 to be input or output, in the Strobed mode, 
(MODE 1), each group may be programmed to have 8 lines of input or output. Three 
of the remaining four pins in each group are used for handshaking strobes and inter- 
rupt control signals. The Bidirectional Bus mode, (MODE 2), uses the 8 lines of 
Port A for a bidirectional bus, and five lines from Port C for bus control signals. 

The juPD8255 is packaged in a 40 pin plastic DIP. 


• Fully Compatible with the 8080A Microprocessor Family 

• Aii inputs and Outputs TTL Compatible 

• 24 Programmable I/O Pins 

• Direct Bit SET/RESET Eases Control Application Interfaces 

• 8-2 mA Darlington Drive Outputs for Printers and Displays 

• LSI Drastically Reduces System Package Count 

• Standard 40 Pin Dual-ln-Line Plastic Package 



pa 4 

PAc 

pa 6 

pa 7 

WR 

RESET 

D 0 

Dl 

D 2 

d 3 

d 4 

d 5 

d 6 

d 7 

V CC 

PB? 

PB 6 

pb 5 

pb 4 

pb 3 


PIN NAMES 


D7-D0 

Data Bus (Bi-Directional) 

RESET 

Reset Input 

CS 

Chip Select 

RD 

Read Input 

WR 

Write Input 

Ao, At 

Port Address 

PA 7 -PAo 

Port A (Bit) 

PB7-PB0 

Port B (Bit) 

PC7-PC0 

Port C (Bit) 

V CC 

+5 Volts 

GND 

0 Volts 
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General 

The /iPD8255 Programmable Peripheral Interface (PPI) is designed for use in 8080A 
microprocessor systems. Peripheral equipment can be effectively and efficiently 
interfaced to the 8080A data and control busses with the jttPD8255. The /tPD8255 is 
functionally configured to be programmed by system software to avoid external logic 
for peripheral interfaces. 

Data Bus Buffer 

The 3-state, bidirectional, eight bit Data Bus Buffer (D0-D7) of the juPD8255 can be 
directly interfaced to the 8080A system Data Bus {D0-D7). The Data Bus Buffer is 
controlled by execution of IN and OUT instructions by the 8080A. Control Words 
and Status information are also transmitted via the Data Bus Buffer. 

Read/Write and Control Logic 

This block manages all of the internal and external transfers of Data, Control and 
Status. Through this block, the processor Address and Control busses can control the 
peripheral interfaces. 

Chip Select, CS, pin 6 

A Logic Low, V||_, on this input enables the /tPD8255 for communication with the 
8080A. 

Read, RD, pin 5 

A Logic Low, V|i_, on this input enables the /iPD8255 to send Data or Status to the 
processor via the Data Bus Buffer. 

Write, WR, pin 36 

A Logic Low, V | on this input enables the Data Bus Buffer to receive Data or 
Control Words from the processor. 

Port Select 0, A(j, pin 9 
Port Select 1, A-|, pin 8 

These two inputs are used in conjunction with CS, RD, and WR to control the selec- 
tion of one of three ports on the Control Word Register. Ao and A-| are usually 
connected to Ao and A-| of the processor Address Bus. 

Reset, pin 35 

A Logic High, V|H, on this input clears the Control Register and sets ports A, B, and 
C to the input mode, The input latches in ports A, B, and C are not cleared. 

Group I and Group H Controls 

Through an OUT instruction in System Software from the processor, a control word 
is transmitted to the juPD8255. Information such as "MODE," "Bit SET," and "Bit 
RESET" is used to initialize the functional configuration of each I/O port. 

Each group (land II) accepts "commands" from the Read/Write Control Logic and 
"control words" from the internal data bus and in turn controls its associated I/O 
ports. 

Group I — Port A and upper Port C (PC7-PC4) 

Group H— Port B and lower Port C (PC3-PC0) 

While the Control Word Register can be written into , the contents can not be read 
back to the processor. 

Ports A, B, and C 

The three 8-bit I/O ports (A, B, and C) in the /uPD8255 can all be configured to meet 
a wide variety of functional requirements through system software. The effectiveness 
and flexibility of the /uPD8255 is further enhanced by special features unique to each 
of the ports. 

Port A = An 8-bit data output latch/buffer and data input latch. 

Port B = An 8-bit data input/output latch/buffer and an 8-bit data input 
buffer. 

Port C = An 8-bit output latch/buffer and a data input buffer (input not 
latched). 

Port C may be divided into two independent 4 bit control and status ports for use 
with Ports A & B. 


FUNCTIONAL DESCRIPTION 


©IC MASTER 1978 


1831 


fJL PD8255 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 



Operating Temperature . . . . . 
Storage Temperature ....... 

All Output Voltages 0 

All Input Voltages 0 

Supply Voltages 0 

Note: 0 With respect to Vgs 


. 0°C to +70° C 

-65°C to +125°C 
-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


COMMENT : Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25°C 


T a = 0°C to +70° C, Vqc = +5V ± 5%; Vss = 0V 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

VlL 

Vss- -5 


0.8 

V 


Input High Voltage 

V|H 

2 


Vcc 

V 


Output Low Voltage 

VOL 



0.4 

V 

lOL =1-7 mA 

Output High Voltage 

VOH 

2.4 



V 

lOH = 50 p A (- 1 00 pA for D. B. Port) 

Darlington Drive Current 

>OH ® 

1 

2 

4 

mA 

Voh = 1.5V, REXT = 750S2 

Power Supply Current 

( CC 


40 

120 

mA 

V CC = + 5V. Output Open 

Input Leakage Current 

ILIH 



10 

MA 

V|N = Vcc 

Input Leakage Current 

■lil 



-10 

pA 

V| N = 0.4V 

Output Leakage Current 

iloh 



10 

UA 

v OUT = Vcc; CS = 2.0V 

Output Leakage Current 

• lol 

■ 


-10 

JfA 

VOUT = 0.4V, CS = 2.0V 


Note: (D Any set of eight (8) outputs from either Port A, B, or C can source 2 mA into 1 .5 volts. 


T a = 25° C; Vcc = Vss = 0V 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

C|N 



10 

pF 

f c = 1 MHz 

I/O Capacitance 

Cl/O 



20 

PF 

Unmeasured pins returned to Vss 
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8080 BUS PARAMETERS: 

T a = 0°C to +70°C; VCC = + 5V ± 5%. Vss - OV 


PARAMETER 

SYMBOL 

LIMITS 

MIN J TYP | MAX 

UNIT 

TEST 

CONDITIONS 

READ 

Address Stable Before READ 

'AR 

50 



ns 


Address Stable After READ 

'RA 

0 



ns 


READ Pulse Width 

'RR 

405 



ns 


Data Valid From READ 

tRD 



295 

ns 

CL = 100 pF 

Data Float After READ 

'OF 

10 


150 

ns 

ns 

CL - 100 pF 

CL = 15 pF 

Time Between READS and/or WRITES 

tRV 

850 



ns 

CD 

WRITE j 

Address Stable Before WRITE 

'AW 

20 



ns 


Address Stable After WmTE 

<WA 

20 



ns 


WRITE Pulse Width 

tww 

400 



ns 


Data Valid To WRITE (L.E.) 

'DW 

10 



ns 


Data Valid After WRITE 

'WO 

35 



ns 


OTHER TIMING 

WR = 0 To Output 

'WB 



500 

ns . 

CL = 50 pF 

Peripheral Data Before RD 

t|R 

0 



ns 


Peripheral Data After RD 

'HR 

50 



ns 


ACK Pulse Width 

'AK 

500 



ns 


STB Pulse Width 

'ST 

350 



ns 


Per. Data Before T.E. Of STB 

tPS 

60 



ns 


Per. Data After T.E. Of STB 

'PH 

150 



ns 


ACK = 0 To Output 

'AD 



400 

ns 

CL = 50 pF 

ACK = 0 To Output Float 

'KD 

20 


300 

ns 

CL = 50 pF 

CL - 15 pF 

WR = 1 To OBF = 0 

'WOB 



300 

ns 

CL = 50 pF 

ACK = 0 To <51? = 1 

'AOB 



450 

ns 

CL = 50 pF 

STB = 0 To IBF - 1 

'SIB 



450 

ns 

CL = 50 pF 

RD = 1 To IBF = 0 

'RIB 



360 

ns 

CL = 50 pF 

RD = 0 To INTR = 0 

'RIT 



450 

ns 

CL = 50 pF 

STB = 1 To INTR = 1 

'SIT 



400 

ns 

CL = 50 pF 

ACK = 1 To INTR = 1 

'AIT 



400 

ns 

CL = 50 pF 

WR = OTo INTR = 0 

'WIT 



850 

ns 

CL = 50 pF 


Notes: © Period of Reset pulse must be at least 50jjs during or after power on. 
Subsequent Reset pulse can be 500 ns min. 



AC CHARACTERISTICS 





TIMING WAVEFORMS 

MODE 0 



tww 

t * 


*DW 

tWD 


°0-t>7 X.. 


~:c ' - 

h- *AW 


tyVA 

CS. A-j, A 0 


~r 




OUTPUT TO PERIPHERAL 

i y 


— l WB H 


©1C MASTER 1978 


BASIC OUTPUT 


1833 



inc^ Microcomputers 


fjL PD8255 

TIMING WAVEFORM: 

(CONT. 

MODE 


MODE ; 








The /xPD8255 can be operated in modes ( 0 , 1 or 2 ) which are selected by appropriate MODES 
control words and are detailed below. 

• MODE 0 provides for basic Input and Output operations through each of the ports MODE 0 
A, B, and C. Output data is latched and input data follows the peripheral. No 
"handshaking" strobes are needed. 

• 16 different configurations in MODE 0 

• Two 8 -bit ports and two 4-bit ports 

• Inputs are not latched 

• Outputs are latched 

• MODE 1 provides for Strobed Input and Output operations with data transferred MODE 1 
through Port A or B and handshaking through Port C. 

• Two I/O Groups (land II) 

• Both groups contain an 8 -bit data port and a 4-bit control/data port 

• Both 8 -bit data ports can be either Latched Input or Latched Output 

• MODE 2 provides for Strobed bidirectional operation using PAo -7 as the bidirec- MODE 2 
tional latched data bus. PC 3-7 is used for interrupts and "handshaking" bus flow 

controls similar to Mode 1. Note that PBo -7 and PCo-2 may be defined as Mode 0 
or 1, input or output in conjunction with Port A in Mode 2. 

• An 8 -bit latched bidirectional bus port (PA 0 - 7 ) and a 5-bit control port (PC 3 . 7 ) 

• Both inputs and outputs are latched 

• An additional 8 -bit input or output port with a 3-bit control port 


ft. PD8255 


INPUT OPERATION (READ) 


A o 

RD 

WR 

C5 


0 

0 

0 

1 

0 

PORT A — ►DATA BUS 

0 

1 

0 

1 

0 

PORT B — ►DATA BUS 

1 

0 

0 


0 

PORT C— ►DATA BUS 


OUTPUT OPERATION (WRITE) 

Al 

A 0 

RD 1 

WR 

C3 


0 

0 

1 

0 

0 

DATA BUS -►PORT A 

0 

1 

1 

0 

0 

DATA BUS— ►PORT B 

1 

0 

1 

0 

0 

DATA BUS— ►PORT C 

1 

1 

1 

0 

0 

DATA BUS -►CONTROL 


BASIC OPERATION 


DISABLE FUNCTION 

Al 

Ao 

RD 

WR 

cs 


X 

X 

X 

X 

1 

DATA BUS — ► 
HIGH Z STATE 

X 

X 

1 

1 

0 

DATA BUS — ► 

HIGH Z STATE 


NOTES: © X means "DO NOT CARE." 

© All conditions not listed are illegal and should 
be avoided. 


CONTROL WORD 



CONTROL WORD 



BIT/RESET 


BIT SET/RESET FLAG 
0 = ACTIVE 


FORMATS 



E 

c 

E 

c 

c 

c 

1*. 

c 

1 

c 

LL 

2 
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PACKAGE OUTLINE 
MPB8255C 



juPD8255C 

(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.10 

D 

0.5 + 0.1 

0.019 ±0.004 

E 

48.26 

1.9 

F 

1.5 MIN 

0.06 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

1 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

„„ +o.i 

u. ^5 

- 0.05 

+ 0.004 

0.010 

- 0.002 
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/tP D8257 


/V£C«e re c 8inp rter s, iia 

f 

PROGRAMMABLE DMA CONTROLLER 


The juPD8257 is a programmable four-channel Direct Memory Access (DMA) controller. DESCRIPTION 
It is designed to simplify high speed transfers between peripheral devices and memories. 

Upon a peripheral request, the 8257 generates a sequential memory address, thus 
allowing the peripheral to read or write data directly to or from memory. Peripheral 
requests are prioritized within the 8257 so that the system bus may be acquired by the 
generation of a single HOLD command to the 8080. DMA cycle counts are maintained 
for each of the four channels, and a control signal notifies the peripheral when the 
preprogrammed member of DMA cycles has occurred. Output control signals are also 
provided which allow simplified sectored data transfers and expansion to other 8257 
devices for systems requiring more than four DMA channels. 


• Four Channel DMA Controller FEATURES 

• Priority DMA Request Logic 

• Channel Inhibit Logic 

• Terminal Count and Modulo 128 Outputs 

• Automatic Load Mode 

• Single TTL Clock 

• Single +5V Supply 

• Expandable 

• 40 Pin Plastic Dual-ln-Line Package 


TTor'C 

1. 


40 

i/oyvC 

2 


39 

MEMR C 

3 


38 

MEMW L 

4 


37 

MARK C 

5 


36 

READY C 

6 


35 

HLDA C 

7 


34 

\DDSTB C 

8 


33 

AEN C 

9 


32 

HRQ C 

10 

/iPD 

31 

cs C 

11 

8257 

30 

CLK C 

12 


29 

RESET C 

13 


28 

dack 2 Cl 

14 


27 

dack 3 C 

15 


26 

drq 3 C 

16 


25 

drq 2 C 

17 


24 

drqt C 

18 


23 

DRQq C 

19 


22 

GND C 

20 


21 


□ A 6 

□ A 

□ 

□ 

□ A 3 

A 2 
A 1 


5 

A 4 

TC 


'CC 


DACKq 

DACKi 


PIN CONFIGURATION 


PIN NAMES 


d 7 -d 0 

Data Bus 

a 7 a 0 

Address Bus 

I/OR 

I/O Read 

l/OW 

I/O Write 

MEMR 

Memory Read 

MEMW 

Memory Write 

CLK 

Clock Input 

RESET 

Reset Input 

READY 

Ready 

HRQ 

Hold Request (to 8080A) 

HLDA 

Hold Acknowledge (from 8080A) 

AEN 

Address Enable 

ADSTB 

Address Strobe 

TC 

Terminal Count 

MARK 

Modulo 1 28 Mark 

DRQ 3 -DRQ 0 

DMA Request Input 

dack 3 -dack 0 

DMA Acknowledge Out 

cs 

Chip Select 

v cc 

+5 Volts 

GND 

Ground 
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FUNCTIONAL 

DESCRIPTION 


BLOCK DIAGRAM 



The 8257 is a programmable, Direct Memory Access (DMA) device and when used with an 8212 
I/O port device, it provides a complete four-channel DMA controller for use in 8080 based sys- 
tems. Once initialized by an 8080 CPU, the 8257 will block transfer up to 16,364 bytes of data 
between memory and a peripheral device without any attention from the CPU, and it will do 
this on all 4-DMA channels. After receiving a DMA transfer request from a peripheral, the follow- 
ing sequence of events occur within the 8257. 

• It acquires control of the system bus (placing 8080 in hold mode). 

• Resolves priority conflicts if multiple DMA requests are made. 

• A 16 bit memory address word is generated with the aid of an 8212 in the following manner: 

The 8257 outputs the least significant eight bits (Aq-A^) which go directly onto the 
address bus. 

The 8257 outputs the most significant eight bits (Ag-A^g) onto the data bus where they 
are latched into an 8212 and then sent to the high order bits on the address bus. 

• The appropriate memory and I/O read/write control signals are generated allowing the 
peripheral to receive or deposit a data byte directly from or to the appropriate memory 
location. 

Block transfer of data (e.g., a sector of data on a floppy disk) either to or from a peripheral may 
be accomplished as long as the peripheral maintains its DMA Request (DRQ n ). The 8257 retains 
control of the system bus as long as DRQ n remains high or until the Terminal Count (TC) is 
reached. When the Terminal Count occurs, TC goes high, informing the CPU that the operation is 
complete. 

There are three different modes of operation: 

• DMA read; which causes data to be transferred from memory to a peripheral; 

• DMA write; which causes data to be transferred from a peripheral to memory; and , 

• DMA verify; which does not actually involve the transfer of data. 

The DMA read and write modes are the normal operating conditions for the 8257. The DMA 
verify mode responds in the same manner as read/write except no memory or I/O read/write 
control signals are generated, thus preventing the transfer of data. The peripheral gains control 
of the system bus and obtains DMA Acknowledgements for its requests, thus allowing it to 
access each byte of a data block for check purposes or accumulation of a CRC (Cyclic Redundancy 
Code) checkword. In some applications it is necessary for a block of DMA read or write cycles to 
be followed by a block of DMA verify cycles to allow the peripheral to verify its newly acquired 
data. 










BUS PARAMETERS 

T a = 0°C to 70°C; V C c =?V + 5%; GND = OV (j) 


PARAMETER 

SYMBOL 

LIMITS | 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX | 

READ 

Adr or CSt Setup to Rdt 

t ar 

50 



ns 


Adr or CSt Hold from Rdt 

t RA 

0 



ns 


Data Access from Rdt 

t RDE 

0 


300 

ns 

C L = 100pF 

DB-*Float Delay from Rdt 

t rdf 



150 

ns 

C|_= lOOpF 



20 



ns 

C L = 15pF 

Rd Width 

t RW 

300 



ns 


I WRITE 

CSt Setup to Wrt 

T cw 

300 



ns 


CSt Hold from Wrt 

T WC 

20 



ns 


Adr Setup to Wrt 

Taw 

20 



ns 


Adr Hold from Wrt 

Twa 

20 



ns 


Data Setup to Wrt 

Tdw 

200 



ns 


Data Hold from Wrt 

t wd 

35 



ns 


Wr Width 

T wws 

200 



ns 


i OTHER TIMING 

Reset Pulse Width 

Trstw 

300 



ns 


Power Supplyt(Vcc) Setup to Reset/ 

Trstd 

500 



MS 


Signal Rise Time 

Tr 



20 

ns 


Signal Fall Time 

Tf 



20 

ns 


Reset to First IOWR 

TRSTS 

2 



tCY 



Note: (T) All timing measurements are made at the following reference voltages unless specified 
otherwise: Input "1” at 2.0V, “0" at 0.8V, Output ”1" at 2.0V, "0" at 0.8V. 


READ TIMING 


CHIP SELECT 


ADDRESS BUS 


I/O RD 


N 

r 

J 



* t ar • 


— 

-• T ra 

> 

C 

r 



f 

k 


* t ar * 

^ t rws ^ 

♦ 

— t ra 

t RDE 1 


■* — t rdf 


o 


WRITE TIMING 


CHIP SELECT 


ADDRESS BUS 


DATA BUS 


I/O WR 


RESET TIMING 


X 


- T cw- 


X 


- t aw- 


X 


v cc 


- t DW- 




T WC 




X 


-Twa 


-Twd- 


X 


J 

Trstw 

JL J 


1 r n 
. trsts t wws 

Trstd — • 

V- 


c 


ft PD8257 

AC CHARACTERISTICS 
PERIPHERAL (SLAVE) MODE 


TIMING WAVEFORMS 
PERIPHERAL (SLAVE) MODE 



O 
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AC CHARACTERISTICS 
DMA (MASTER) MODE 



T a = 0°C to 70° C; V C C = +5V ±5%; GND = 0V 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Cycle Time (Period) 

t CY 

0.330 


4 

FS 


Clock Active (High) 

T0 

150 


.8T cy 

ns 


DRQt Setup to 0t (SI, S4) 

T QS 

120 





DRQi Hold from HLDAt 

t QH 

0 




@ 

HRQt or t Delay from 0 f (SI, S4) 

(measured at 2.0V) 

t DQ 



160 

ns 

© 

HRQt or t Delay from 6 1 (SI, S4) 

(measured at 3.3V) 

tdqi 



250 

ns 

© 

HLDAt or i Setup to 0i (SI, S4) 

Ths 

100 



ns 


AENt Delay from 01 (SI) 

t AEL 



300 

ns 

© 

AENt Delay from0t (SI) 

TaET 



200 

ns 

© 

Adr (AB) (Active) Delay from AENt (SI) 

t aea 

20 



ns 

© 

Adr (AB) (Active) Delay from 0t (SI) 

Tfaab 



250 

ns 

© 

Adr (AB) (Float) Delay from 0t (SI) 

Tafab 



150 

ns 

© 

Adr (AB) (Stable) Delay from0t (SI) 

TaSM 



250 

ns 

© 

Adr (AB) (Stable) Hold from 0t (SI) 

tah 

T ASM-50 




© 

Adr (AB) (Valid) Hold from Rdt (S1,SI) 

t ahr 

60 



ns 


Adr (AB) (Valid) Hold fromWrt (SI, SI) 

t AHW 

300 



ns 

© 

Adr (DB) (Active) Delay from 0t (SI) 

t fadb 



300 

ns 

© 

Adr (DB) (Float) Delay from 0t (S2) 

t afdb 

TsTT+20 


250 

ns 

© 

Adr {DB) Setup to Adr Stbi (SI -52) 

t ass 

1 (X) 



ns 

© 

Adr (DB) (Valid) Hold from Adr Stbt <S2) 

t AHS 

50 



ns 

© 

Adr Stbt Delay from0t (SI) 

t stl 



200 

ns 

© 

Adr Stbt Delay from 0t (S2) 

TsTT 



140 

ns 

© 

Adr Stb Width (S1-S2) 

t SW 

Tcy-TOO 



ns 

© 

Rdt or Wr (Ext)t Delay from Adr Stbt 
(S2) 

t asc 

70 



ns 

© 

Rdt or Wr (Ext)t Delay from Adr (DB) 
(Float) (S2) 

Tdbc 

20 



ns 

© 

DACKt or tDelay from 0t (S2, SI) and 
TC/Markt Delay from 0t (S3) and 
TC/Markt Delay from 0t (S4) 

Tak 



250 

ns 

©© 

Rdt or Wr ( Ext) t Delay from 0t (S2) and 
Wri Delay from 0t (S3) 

t DCL 



200 

ns 

©© 

Rdt Delay from0t (SI, SI) and 

Wrt Delay from 0t (S4) 

t DCT 



200 

ns 

©@ 

Rd or Wr (Active) from 0t (SI) 

t FAC 



300 

ns 

© _ 

Rd or Wr (Float) from 0t (SI) 

TaFC 



150 

ns 

© 

Rd Width (S2-S1 or SI) 

t RWM 

2Tqy + 
T fl -50 



ns 

© 

W? Width (S3-S4) 

t WWM 

Tcy-50 



ns 

© 

Wr (Ext) Width (S2-S4) 

Twwme 

2T cy -50 



ns 

© 

READY Set Up Time to 0t (S3, Sw) 

Trs 

30 



ns 


READY Hold Time from 0t (S3, Sw) 

t RH 

20 



ns 



Notes: (T) Load = 1 TTL 

S Load = 1 TTL + 50pF 

Load = 1 TTL + (R L = 3.3K), Vqh = 3.3V 
© Tracking Specification 
© AT AK < 50 ns 
© A T’DCL < 50ns 
© ATqcT < 50 ns 
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DMA OPERATION Internally the 8257 contains six different states (SO, SI, S2, S3, S4 and SW), the 

duration of each state is determined by the input clock. In the idle state, (SI), no DMA 
operation is being executed. A DMA cycle is started upon receipt of one or more DMA 
Requests (DRQ n ), then the 8257 enters the SO state. During state SO a Hold Request 
(HRQ) is sent to the 8080 and the 8257 waits in SO until the 8080 issues a Hold 
Acknowledge (HLDA) back. During SO, DMA Requests are sampled and DMA priority 
is resolved (based upon either the fixed or priority scheme). After receipt of HLDA, the 
DMA Acknowledge line (DACK n ) with the highest priority is driven low selecting that 
particular peripheral for the DMA cycle. The DMA Request line (DRQ n ) must remain 
high until either a DMA Acknowledge (DACK n ) or both DACK n and TC (Terminal 
Count) occur, indicating the end of a block or sector transfer (burst mode). 

The DMA cycle consists of four internal states; SI , S2, S3 and S4. If the access time 
of the memory or I/O device is not fast enough to return a Ready command to the 
8257 after it reaches state S3, then a Wait state is initiated (SW). One or more than 
one Wait state occurs until a Ready signal is received, and the 8257 is allowed to go 
into state S4. Either the extended write option or the DMA Verify mode may 
eliminate any Wait state. 


If the 8257 should lose control of the system bus (i.e., HLDA goes low) then the 
current DMA cycle is completed, the device goes into the SI state, and no more 
DMA cycles occur until the bus is reacquired. Ready setup time (tRc), write setup 
time (tow). read data access time (tRD) and HLDA setup time (tQs) should all be 
carefully observed during the handshaking mode between the 8257 and the 8080. 

During DMA write cycles, the I/O Read (I/O R) output is generated at the beginning 
of state S2 and the Memory Write (MEMW) output is generated at the beginning of 
S3. During DMA read cycles, the Memory Read (MEMR) output is generated at the 
beginning of state S2 and the I/O Write (I/O W) goes low at the beginning of state S3. 
No Read or Write control signals are generated during DMA verify cycles. 


DMA OPERATION 
STATE DIAGRAM 



RESET 



Notes: 0 HRQ is set if DRQ n is active. 

(2) HRQ is reset if DRQ n is not active. 
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ABSOLUTE MAXIMUM Operating Temperature 0°C to +70°C 

RATINGS* Storage Temperature . . . -65°C to +150°C 

Voltage on Any Pin -0.5 to +7 Volts ® 

Power Dissipation 1 Watt 



Note: ® With Respect to Ground 


COMMENT : Stress above those listed under “Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T a = 25° C 


DC CHARACTERISTICS 


CAPACITANCE 


PACKAGE OUTLINE 


T a = 0°C to +70°C; V cc = +5V ± 5%; GND = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Low Voltage 

V IL 

-0.5 


0.8 

Volts 


Input High Voltage 

V IH 

2.0 


V cc + °.5 

Volts 


Output Low Voltage 

V OL 



0.45 

Volts 

Iql = 1-6 mA 

Output High Voltage 

I 

o 

> 

2.4 


V CC 

Volts 

IqI_I = - 150 nA for AB, 
DB and AEN 

Iqh = _ 80 nA for others 

HRQ Output High Voltage 

V HH 

3.3 


< 

o 

o 

Volts 

Iqj_j = - 80 fiA 

V cc Current Drain 

'cc 



120 

mA 


Input Leakage 

'l L 



10 

HA 

V IN = V CC 

Output Leakage During Float 

'OFL 



10 

/iA 

V OUT® 


Note: ® V cc >V 0UT > GND + 0.45V 
T a = 25°C; V cc = GND = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

C IN 



10 

pF 

f c = 1 MHz 

I/O Capacitance 

C i/0 



20 

pF 



Unmeasured pins 
returned to GND 



ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.10 ± 0.004 

D 

0.5 ± 0.1 

0.019 ±0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 
0.010 „„„„ 

- 0.002 
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/XPD8253 


PROGRAMMABLE INTERVAL TIMER 


DESCRIPTION 

The NEC /IPD8253 is a fully programmable, multi-mode, 16-bit counter/timer. It is designed as a general purpose device capable 
of interfacing directly to an 8080 microprocessor system as an array of I/O ports. The /tPD8253 can generate accurate time 
delays under the control of system software. It contains three independent 16-bit counters which can be clocked at rates from 
DC to 2 MHz. 


FEATURES 

• Three Independent 16-Bit Counters 

• DC to 2 MHz 

• Programmable Counter Modes 

• Count Binary or BCD 

• Single +5V Supply 

• 24 Pin Dual-ln-Line Package 

• +5V NMOS Technology 


^cmicroGimipiiteRMne. 


PIN CONFIGURATION 




/LtPD8255A 


PROGRAMMABLE PERIPHERAL INTERFACE 


DESCRIPTION 

The NEC /iPD8255A is a programmable peripheral interface device having 24 programmable I/O pins. It is directly compatible 
with the 8080 microprocessor system, and normally no extra logic is required to interface to the 8080A. The system software 
can individually program each of the 24 I/O pins into two groups of twelve for the three major modes of operation. 

FEATURES PIN CONFIGURATION 


in 

' V_ 

d> 

■I— > 

3 

Q. 

E 

o 

o 

o 

.V. 

' o 


• Completely TTL Compatible 

• Fully Compatible with NEC/iP Families 

• Direct Bit Set/Reset Capabilities Easing Control 
Application Interface 

• 40 Pin Dual-ln-Line Package 

• Reduces System Package Count 

• Capabilities to Drive Darlington Pairs 


pa 3 

pa 2 

PAt 

PA 0 

HU 

CS 

GND 

Al 

A 0 

PC 7 

PC 6 

PCs 

PC 4 

PC 0 

PC, 

PC 2 

PC 3 

PB 0 

PB, 

PBj 


2 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 

15 

16 
1 7 
18 

19 

20 




jjPD 

8255A 


40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 


PA 4 

PA 5 

PA 6 

PA? 

WR 

RESET 

DO 

D, 

°2 

D 3 

d 4 

d 5 

0 6 

D? 

v cc 

PB? 

PB 6 

PB 5 

pb 4 

pb 3 


2 

o 

in 
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/J.PD8259 


PROGRAMMABLE INTERRUPT CONTROLLER 


DESCRIPTION 

The NEC juPD8259 is a programmable interrupt controller which can handle up to eight vectored priority interrupts in an 8080 
microprocessor system. It can be cascaded to extend the vectored priority interrupt capability to 64 without extra circuitry. It is 
system software programmable with a selection of priority algorithms available which can be dynamically changed at any time. 


FEATURES 


PIN CONFIGURATION 


• Eight Level Priority Controller 

• Expandable to 64 Levels 

• Programmable Interrupt Algorithms 

• Individual Request Mask Capability 

• Single +bV Supply 

• Static Circuitry (No Clock) 


CSC 

wrC 

rdC 

D7C 

d 6 C 
DsC 
D 4 C 
D3 c 

d 2 c 

Dl C 
DoC 
CASO C 
CAS 1 C 
GND C 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 




UPD 

8259 


28 

□ v C c 

27 

□ Ao 

26 

□ Tnta 

25 

□ IR7 

24 

□ IR6 

23 

□ IR5 

22 

□ IR4 

21 

□ IR3 

20 

□ IR2 

19 

□ IR1 

18 

□ IRO 

17 

□ INT 

16 

□ sp 

15 

3 CAS 2 
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/tPD8085 

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSOR 

DESCRIPTION 

The NEC /uPD8085 is the next generation single chip 8-bit microprocessor. It provides full software compatibility with the 
8080A but with an improved, higher system speed. The j/PD8085's higher level of system integration allows the functions of 
the juPD8224 (clock generator) and the //PD8228 (system controller) to be incorporated into its design. Together with the 
juPD8155/8156 (2K RAM) and the jzPD8355/8755 (16K ROM/EPROM) a minimum system can be configured using just 
three IC's. The DATA BUS of the /tPD8085 multiplexes the 8-bit address bus and the 8-bit data bus to achieve greater system 
throughput. The juPD81 55/81 56 and the //PD8355/8755 memory products have on-chip address latches which provide direct 
interfacing to the juPD8085. 



FEATURES PIN CONFIGURATION 

• Single +5V Supply 

• 1.3 /is Instruction Cycle 

• On-Chip System Controller 

• 100% Software Compatibility with the ^iCOM-8 Family 

• On-Chip Clock Generator (with External Crystal 
or RC Network) 

• Four Vectored Interrupts (One is Non-Maskable) 

• Serial In/Serial Out Port 

• Decimal, Binary and Double Precision Arithmetic 

• Direct Addressing Capability to 64K Bytes of 
Memory 

microcom|iiiters,inc. HHHSf 

/U.PD8155 

/iPD8156 

2048 BIT STATIC MOS RAM WITH I/O PORTS AND TIMER 

DESCRIPTION 

The NEC jiPD8155 and )tiPD8156 2048-bit Static Random Access Memories are organized as 256 x 8 and are fully compatible 
with the juPD8085 microprocessor system. Three I/O pins allow programmable status and handshaking capabilities with the 
processor. The on-chip 14 bit counter timer is fully programmable by the system software. 

FEATURES PIN CONFIGURATION 




• 256 Words x 8 Bits Organization 

• 400 ns Access Time (No Wait States Required) 

• Multiplexed Address and Data Bus 

• Programmable 14 Bit Binary Counter/Timer 

• 1 Programmable 6 Bit I/O Port 

• 2 Programmable 8 Bit I/O Ports 
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/iPD8355 

/iPD8755 

16,384 BIT ROM WITH 1/0/16,384 BIT EPROM WITH I/O 

DESCRIPTION 

The NEC juPD8355 is a 16,384 bit Read Only Memory with I/O organized as 2048 words x 8 bits. The juPD8755 is a 
16,384 bit erasable and electrically programmable Read Only Memory. Access time for both devices is 400 ns so no wait state 
are required in the processor. There are two separately programmable, 8 bit wide I/O ports for interfacing to the processor. 

FEATURES 

• 2048 Words x 8 Bits 

• Single +5V Power Supply 

• Internal Address Latch 

• 2 General Purpose 8 Bit I/O Ports 
« Multiplexed Address and Data Bus 

• Direct Compatibility with juPD8085 and juPD8048 

PIN CONFIGURATIONS 
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/*PD8048 

/i.PD8748 

/XPD8035 

SINGLE COMPONENT 8-BIT MICROCOMPUTER 

DESCRIPTION 

The NEC /nPD8048/8748/8035 are complete, single-chip, NMOS microcomputers requiring only a single +5V power supply. There 
are three interchangeable microcomputers in this family to allow the user maximum freedom in systems implementation. In addi- 
tion, if system expansion is necessary, the juPD8048/8748/8035 are fully compatible with NEC's family of 8080A peripherals 
including memory devices. 

The on-chip features of the ptPD8048 include IK x 8 bits of Read Only Memory for firm program storage, 64 x 8 bits of Random 
Access Memory which can be used as a scratch pad, 27 I/O lines, an 8-bit counter/timer and clock, oscillator and clock driver 
circuitry requiring only an off-the-chip crystal. 

The ^iPD8035 is functionally and pin-for-pin compatible with the £iPD8048 but without the 1 K x 8 bit ROM, which is intended 
for use with external memory. 

ThejuPD8748 is also fully compatible with both the/uPD8048 and //PD8035. In this device the IK x 8 bit ROM has been 
replaced with a 1 K x 8 bit erasable, electrically programmable ROM to provide the user with the flexibility of changing the 
program memory contents. 

FEATURES PIN CONFIGURATION 

• 8 Bit Parallel Processor, ROM, RAM, I/O in Single Package 

• Interchangeable ROM and EPROM Versions 

• Single +5V Supply 

• 2.5 jusec and 5.0 nsec Cycle Versions 
All Instructions 1 or 2 Cycles 

• Over 90 Instructions: 70% Single Byte 
None Over Two Bytes 

• IK x 8 ROM/EPROM, 64 x 8 RAM, 

27 I/O Lines 

• Programmable Counter/Timer 

• Easily Expandable Memory and I/O 

• Single Level Interrupt 

• Compatible with juCOM-8 Series Peripherals 



O 

LU 

z 
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PB2901 4-BIT MICROPROCESSOR SLICE 

DESCRIPTION 

The NEC jnPB2901 is a four-bit microprocessor slice, with an expandable bus structure extending interface capabilities to all 
other members of the )tiPB2900 series family. The internal functions of the /liPB 2901 include an eight-function ALU, sixteen 
addressable registers using separate read and read/write address busses, an auxiliary register and shifting logic. 

Other members of the /iPB2900 series family are: 


ptPB2902 4-Bit Carry Look-Ahead 

/! PB2909 4-Bit Microprogram Sequencer 

H? B291 1 4-Bit Microprogram Sequencer 

/iPB2905 OC Bus Transceiver with Tri-State Receiver 

/iPB2906 OC Bus Transceiver with Parity 

ptPB29Q7 OC Bus Transceiver with Parity and Tri-State Receiver 

/iPB2915 Tri-State Bus Transceiver with Tri-State Receiver 

//PB2916 Tri-State Transceiver with Parity 

/iPB2917 Tri-State Bus Receiver with Parity and Tri-State Receiver 

juPB2918 4-Bit D-Register with Standard and Tri-State Output 


FEATURES 

• 4-Bit CPU Slice 

• Standard 40 Pin Dual-ln-Line Package 

• Register-to-Register, Read/Modify/Write 
Time of 150 ns {Worst Case) 


• 8 Function ALU 

• 16 Working Registers 

• Auxiliary Register 

• Shifting Logic 


microcomiiiitimiic. 
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SINGLE CHIP 8-BIT MICROPROCESSOR 

DESCRIPTION 


The NEC /uPDZ-80 is a third generation, N-Channel microprocessor providing many advancements over second generation micro- 
processors. The /xPDZ-80 processor offers a savings in systems throughput and reduced memory requirements through its 
expanded 158 software instruction set, while maintaining software compatibility with the 8080A. The expanded instruction 
set allows for a higher level of system operation by providing for memory-to-memory block transfers, bit manipulation and 
sampling in any register or memory location, enhanced 16-bit and BCD arithmetic, new I/O features such as I/O block transfers 
and expanHed addressing modes (indexed and relative). 


The piPDZ-80 provides all the control and refresh control signals for interfacing with most 4K static or dynamic memories. Only 
an external address decoder is needed for the static memories' chip selects. In addition, seventeen registers and 208 bits of pro- 
grammer usable Read/Write memory on-chip all contribute to the power and versatility of this device. 



FEATURES 

« 158 Instructions (Including all 78 Instructions of the 
8080 A) 

• 17 Internal Register 

• Three Modes of Fast Interrupt Response and a 
Non-Maskable Interrupt 

• Direct Interface with Standard Speed Dynamic or 
Static Memories 

• 1.6 ms Instruction Execution Time 

• Single +5V Supply 

• Single-Phase TTL Clock 

• TTL Compatible Tri-State Address and Data Busses 

1850 
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*12 

*13 

*14 

*15 

0 

04 

°3 

Os 

0 6 

+5V 

d 2 
0 7 
DO 
Pi 
I NT 
NMI 
HALT 
MREG 
IORQ 
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DESCRIPTION 

The 4-bit bipolar microprocessor slice is 
designed as a high-speed cascadable ele- 
ment intended for use in CPUs, peripheral 
controllers, programmable microproces- 
sors and numerous other applications. The 
microinstruction flexibility of the 2901-1 will 
allow efficient emulation of almost any dig- 
ital computing machine. 

The device, as shown in the block diagram 
below, consists of a 16-word by 4-bit 2-port 
RAM, a high-speed ALU, and the associated 
shifting, decoding and multiplexing circuit- 
ry. The 9-bit microinstruction word is or- 
ganized into 3 groups of 3 bits each and 
selects the ALU source operands, the ALU 
function, and the ALU destination register. 
The microprocessor is cascadable with full 
look-ahead or with ripple carry, has three- 
state outputs, and provides various status 
flag outputs from the ALU. Advanced low- 
power Schottky processing is used to fabri- 
cate this 40-lead LSI chip. 


BLOCK DIAGRAM 


FEATURES 

• 80ns cycle time 

• 2-address architecture 
Independent simultaneous access to 2 
working registers saves machine cycles 

• 8-function ALU 

Performs addition, 2 subtraction opera- 
tions, and 5 logic functions on 2 source 
operands 

• Flexible data source selection 

ALU data is selected from 5 source ports 
for a total of 203 source operand pairs 
for every ALU function 

• Left/right shift independent of ALU 
Add and shift operations take only 1 
cycle 

• 4 status flags 

Carry, overflow, zero, and negative 

• Expandable 

Connect any number of 2901-1’s togeth- 
er for longer word lengths 

• Microprogrammable 

3 groups of 3 bits each for source oper- 
and, ALU function, and destination con- 
trol 


PIN CONFIGURATION 



< o 

o 

43 

0 

C 

O) 

CO 
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PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-4 

A0-A3 

A Address 

The 4 address inputs to the register stack used to select 1 register whose contents are 
displayed through the A port. A 0 is the LSB. 

Active high 

17-20 

b 0 -b 3 

B Address 

The 4 address inputs to the register stack used to select 1 register whose contents are 
displayed through the B port and into which new data can be written when the clock goes 
LOW. B 0 is the LSB. 

Active high 

12-14, 

26-28, 

5-7 

l<)“U 

Instruction Control 

The 9 instruction control lines to the 2901 -1 used to determined what data sources will be 
applied to the ALU (l 012 ). what function the ALU will perform (l 345 ), and what data is to be 
deposited in the Q register or the register stack (l 6 7 s)- 

Active high 

8 

ram 3 

Shift Line 

Three-state 

16 

Q 3 

A shift line at the MSB of the Q register (Q 3 ) and the register stack (RAM 3 ). Electrically 
these lines are three-state outputs connected to TTL inputs internal to the 2901-1. When 
the destination code on i 678 indicates a left (up) shift (octal 6 or 7) the three-state outputs 
are enabled and the MSB of the Q register is available on the Q 3 and the MSB of the ALU 
output is available on the RAM 3 pin. Otherwise, the three-state outputs are off (high- 
impedance) and the pins are electrically LS-TTL inputs. When the destination code calls 
for a right (down) shift, the pins are used as the data inputs to the MSB of the Q register 
(octal 4) and RAM (octal 4 or 5). 

Active high 

9 

RAM 0 

Shift Line 

Active high 

21 

Qo 

Shift lines similar to Q 3 and RAM 3 , at the LSB of the Q register and RAM. These pins are 
tied to the Q 3 and RAM 3 pins of the adjacent device and are used to transfer data between 
devices for left and right shifts of the Q register and ALU data. 


22-25 

d 0 -d 3 

Direct Data Inputs 

A 4-bit data field which may be selected as one of the ALU data sources for entering data 
into the 2901-1. D 0 is the LSB. 

Active high 

36-39 

Y 0 -Y 3 

Data Out 

Three-state 



The 4 data outputs of the 2901-1 . These are three-state output lines. When enabled, they 
display either the 4 outputs of the ALU or the data on the A port of the register stack, as 
determined by the destination code l 678 . Y 0 is the LSB. 

Active high 

40 

OE 

Output Enable 

When OE is High, the Y outputs are disabled; when OE is Low, the Y outputs are active 
(high or low). 

Active low 

32,35 

G,"P 

Carry Generate, Propagate 

The carry generate and propagate outputs of the 2901-1. These signals are used with the 
N74S182 for carry-lookahead. See Table 7 for the logic equations. 

Active low 

34 

OVR 

Overflow 

This pin is logically the Exclusive-OR of the carry-in and carry-out of the MSB of the 
ALU. At the most significant end of the word, this pin indicates that the result of an 
arithmetic two’s complement operation has overflowed into the sign-bit. See Table 7 for 
logic equation. 

Active high 

11 

F = 0 

F = 0 

This is an open collector output which goes High (off) if the data on the 4 ALU outputs 
F 0 3 are all low. In positive logic, it indicates the result of an ALU operation is zero. 

Active high 

29 

Cn 

Carry In 

Active high 

33 

_C n + 4 

Carry Out (See Table 7 for logic equations.) 

Active high 

15 

CP 

Clock 

The Q register and register stack outputs change on the clock Low-to-High transition. 
The clock Low time is internally the write enable to the 16X4 RAM which comprises the 
“master" latches of the register stack. While the clock is Lqw, the “slave” latches on the 
RAM outputs are closed, storing the data previously on the RAM outputs. This allows 
synchronous master-slave operation of the register stack. 

Active high 
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SYSTEM DESCRIPTION 

A detailed block diagram of the bipolar 
microprogrammable microprocessor struc- 
ture is shown in Figure 1. The circuit is a 4- 
bit slice cascadable to any number of bits. 
Therefore, all data paths within the circuit 
are 4 bits wide. The two key elements in the 
Figure 1 block diagram are the 16-word by 
4-bit 2-port RAM and the high-speed ALU. 

Data in any of the 16 words of the Random 
Access Memory (RAM) can be read from the 
A port of the RAM as controlled by the 4-bit 
A address field input. Likewise, data in any 
of the 1 6 words of the RAM as defined by the 
B address field input can be simultaneously 
read from the B port of the RAM. The same 
code can be applied to the A select field and 
B select field in which case the identical file 
data will appear at both the RAM A port and 
B port outputs simultaneously. 

When enabled by the RAM write enable 
(RAM EN), new data is always written into 
the file (word) defined by the B address field 
of the RAM. The RAM data input field is 


driven by a 3-input multiplexer. This con- 
figuration is used to shift the ALU output 
data (F) if desired. This 3-input multiplexer 
scheme allows the data to be shifted up 
(left) 1 bit position, shifted down (right) 1 bit 
position, or not shifted in either direction. 

The RAM A port data outputs and RAM B 
port data outputs drive separate 4-bit 
latches. These latches hold the RAM data 
while the clock input is low. This eliminates 
any possible race conditions that could 
occur while new data is being written into 
the RAM. 

The high-speed Arithmetic Logic Unit 
(ALU) can perform 3 binary arithmetic and 5 
logic operations on the two 4-bit input 
words R and S. The R input field is driven 
from a 2-input multiplexer, while the S input 
field is driven from a 3-input multiplexer. 
Both multiplexers also have an inhibit capa- 
bility; that is, no data is passed. This is 
equivalent to a “zero” source operand. 

Referring to Figure 1, the ALU R-input mul- 
tiplexer has the RAM A port and the direct 


data inputs (D) connected as inputs. Like- 
wise, the ALU S input multiplexer has the 
RAM A port, the RAM B port and the Q 
register connected as inputs. 

This multiplexer scheme gives the capabili- 
ty of selecting various pairs of the A, B, D, Q 
and “0” inputs as source operands to the 
ALU. These 5 inputs, when taken 2 at a time, 
result in 10 possible combinations of source 
operand pairs. These combinations include 
AB, AD, AQ, AO, BD, BQ, BO, DQ, DO and 
Q0. It is apparent that AD, AQ and AO are 
somewhat redundant with BD, BQ and BO 
in that if the A address and B address are the 
same, the identical function results. Thus, 
there are only 7 completely non-redundant 
source operand pairs for the ALU. The 2901 - 
1 microprocessor implements 8 of these 
pairs. The microinstruction inputs used to 
select the ALU source operands are the l 0 , 
l 1t and l 2 inputs. The definition of l 0 , li, and l 2 
for the 8 source operand combinations are 
as shown in Table 1 . Also shown is the octal 
code for each selection. 


Afl; 

A WORD A 1 I 
ADDRESS A 2 ; 

a 3 ; 


DETAILED 2901-1 BLOCK DIAGRAM 





16 BIT BY 4 BIT 2 PORT RAM B j 

RAM VZ W0RD I— 

A3A2A1 Aq we en B 3 B 2 B 1 B 0 r- <B 3jADDRESS 



D 3 

d 2 

Dl 

°0 

CP 

0 REGISTER 

0 EN 

°3 

q 2 

Q 1 

Qo 


ALU 

DESTINATION 

DECODE 


"3 

r 2 
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S3 s 2 

Si 

So 
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MICRO CODE 

ALU SOURCE 
OPERANDS 


D 

D 

Octal 

Code 

R 

S 

L 

L 

L 

0 

A 

Q 

L 

L 

H 

1 

A 

B 

L 

H 

L 

13- 

0 

Q 

L 

H 

H 

KB 

0 

B 

H 

L 

L 

KB 

0 

A 

H 

L 

H 

KB 

D 

A 

H 

H 

L 

KM 

D 

Q 

H 

H 

H 

mm 

D 

0 


Table 1 ALU SOURCE 
OPERAND CONTROL 


The 2 source operands not fully described 
as yet are the D input and Q input. The D 
input is the 4-bit wide direct data field input. 
This port is used to insert all data into the 
working registers inside the device. Like- 
wise, this input can be used in the ALU to 
modify any of the internal data files. The Q 
register is a separate 4-bit file intended 
primarily for multiplication and division rou- 
tines but it can also be used as an accumula- 
tor or holding register for some applica- 
tions. 

The ALU itself is a high-speed 
arithmetic/logic operator capable of per- 
forming 3 binary arithmetic and 5 logic 
functions. The l 3 , l 4 , and l 5 microinstruction 
inputs are used to select the ALU function. 
The definition of these inputs is shown in 
Table 2. The octal code is also shown for 
reference. The normal technique for cas- 
cading the ALU of several devices is in a 
look-ahead carry mode. Carry generate, G, 
and carry propagate, P, are outputs of the 
device for use with a carry-look-ahead- 
generator such as the N74S1 82. A carry-out, 
C n + 4, is also generated and is available as 
an output for use as the carry flag in a status 
register. Both carry-in (Cn) and carry-out 
(C n+ 4) are active high. 

(0 

o 

*■4— > 

0 

c 

D> 

CO 


The ALU has three other status-oriented 
outputs. These are F 3 , F = 0, and overflow 
(OVR). The F 3 output is the most significant 
(sign) bit of the ALU and can be used to 


| MICROCODE 

ALU | 


Octal 

Code 

Function 

Symbol 

L L L 

0 

R Plus S 

R + S 

L L H 

1 

S Minus R 

S-R 

L H L 

2 

R Minus S 

R-S 

L H H 

3 

R OR S 

RVS 

H L L 

4 

RANDS 

R AS 

H L H 

5 

RANDS 

RAS 

H H L 

6 

R EX-OR S 

RVS 

H H H 

7 

R EX-NOR S 

msm 


Table 2 ALU FUNCTION CONTROL 


MICRO CODE 

RAM 

FUNCTION 

Q REGISTER 
FUNCTION 

Y 

OUT- 

RAM 

SHIFTER 

Q 

SHIFTER 


B 

Octal 

Code 

Shift 

Load 

Shift 

Load 

PUT 

RAM 0 

LO/RI 

RAM 3 

LI/RO 

Qo 

LO/RI 

0, 

LI/RO 


B 

0 

X 

None 


F - Q 

B 

B 

X 

X 

B 

L L 

H 

1 

X 

None 

X 

None 

B 


X 

X 


L H 

L 

■ 

None 

F - B 

X 

None 



B 

X 

B 

L H 

H 


None 

F - B 

X 

None 


B 

1 1 

B 

B 

H L 

L 

H 

Right 

(Down) 

F/2 — B 

Right 

(Down) 

O 

t 

CM 

o 

B 

B 

IN 3 

B 

IN 3 

H L 

H 

5 

Right 

(Down) 

F/2 - B 

X 

None 

F 

Fo 

IN 3 

Qo 

X 

H H 

L 

6 

Left 

(Up) 

2F - B 

Left 

(Up) 

2Q - Q 

F 

IN 0 

f 3 

IN 0 

q 3 

H H 

H 

7 

Left 

(Up) 

2F - B 

X 

None 

F 

IN 0 

f 3 

X 

q 3 


X = Don’t care. Electrically, the shift pin is a TTL input internally connected to a three-state output which 
is in the high-iffipedsnc© state. 

Table 3 ALU DESTINATION CONTROL 


determine positive or negative results with- 
out enabling the three-state data outputs. F 3 
is non-inverted with respect to the sign bit 
output Y 3 . The F = 0 output is used for zero 
detect. It is an open-collector output and 
can be wire OR’ed between microprocessor 
slices. F = 0 is high when all F outputs are 
low. The overflow output (OVR) is used to 
flag arithmetic operations that exceed the 
available two's complement number range. 
The overflow output (OVR) is high when 
overflow exists. That is, when C n+ 3 and 
C n +4 are not the same polarity. 

The ALU data output is routed to several 
destinations. It can be a data output of the 
device and it can also be stored in the RAM 
or the Q register. Eight possible combina- 
tions of ALU destination functions are avail- 
able as defined by the l 6 , l 7 , and l 8 microin- 
structon inputs. These combinations are 
shown in Table 3. 

The 4-bit data output field (Y) features 
three-state outputs and can be directly bus 
organized. An output control (OE) is used to 
enable the three-state outputs. When OE is 
high, the Y outputs are in the high- 
impedance state. 

A 2-input multiplexer is also used at the data 
output such that either the A port of the 
RAM or the ALU outputs (F) are selected at 
the device Y outputs. This selection is con- 
trolled by the l 6 , l 7 , and l 8 microinstruction 
inputs. Refer to Table 3 for the selected 
output for each microinstruction code com- 
bination. 

As was discussed previously, the RAM in- 
puts are driven from a 3-input multiplexer. 
This allows the ALU outputs to be entered 


non-shifted, shifted up (left) one position 
(X2) or shifted down (right) one position 
(^-2). The shifter has 2 ports; one is labeled 
RAM 0 and the other is labeled RAM 3 . Both of 
these ports consist of a buffer-driver with a 
three-state output and an input to the multi- 
plexer. Thus, in the shift up mode, the RAM 3 
buffer is enabled and the RAM 0 multiplexer 
input is enabled. Likewise, in the shift down 
mode, the RAM 0 buffer and RAM 3 input are 
enabled. In the no-shift mode, both buffers 
are in the high-impedance state and the 
multiplexer inputs are not selected. This 
shifter is controlled from the l 6 , l 7 , and l B 
microinstruction inputs as defined in Table 
3. 

Similarly, the Q register is driven from a 3- 
input multiplexer. In the no-shift mode, the 
multiplexer enters the ALU data into the Q 
register. In either the shift-up or shift-down 
mode, the multiplexer selects the Q register 
data appropriately shifted up or down. The 
Q shifter also has 2 ports; one is labeled Q 0 
and the other is Q 3 . The operation of these 2 
ports is similar to the RAM shifter and is also 
controlled from l 6 , l 7 , and l B as shown in 
Table 3. 

The clock input to the 2901-1 controls the 
RAM, the Q register, and the A and B data 
latches. When enabled, data is clocked into 
the Q register on the low-to-high transition 
of the clock. When the clock input is high, 
the A and B latches are open and will pass 
whatever data is present at the RAM out- 
puts. When the clock input is low, the 
latches are closed and will retain the last 
data entered. If the RAM-EN is enabled, new 
data will be written into the RAM file (word) 
defined by the B address field when the 
clock input is low. 
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SOURCE OPERANDS AND 
ALU FUNCTIONS 

There are eight source operand pairs avail- 
able to the ALU as selected by the l 0 , 1^ and 
l 2 instruction inputs. The ALU can perform 
eight functions; five logic and three arith- 
metic. The l 3 , l 4 , and l 5 instruction inputs 
control this function selection. The carry 
input, C n , also affects the ALU results when 
in the arithmetic mode. The C n input has no 
effect in the logic mode. When l 0 through l 5 
and C n are viewed together, the matrix of 
Table 4 results. This matrix fully defines the 
ALU/source operand function for each 
state. 

The ALU functions can also be examined on 
a “task" basis, i.e., add, subtract, AND, OR, 
etc. In the arithmetic mode, the carry will 


OCTAL 

GROUP 

FUNCTION 

*543» *210 



mmm 


A AQ 

4 1 

AND 

A A B 

4 5 

D A A 

4 6 


D AQ 

3 0 


A V Q 

3 1 

OR 

A V B 

3 5 

D V A 

3 6 


D V Q 

6 0 


A¥Q 

6 1 

EX-OR 

A-V B 

6 5 

D ¥A 

6 6 


D¥Q 

7 0 


A VQ 

7 1 

EX-NOR 

A-V B 


D-V A 

■EM 


D -V Q 

m 


~Q 



B 

n 

INVERT 

X 



D 

6 2 


Q 

6 3 

PASS 

B 

6 4 

A 

6 7 


D 

3 2 


Q 

3 3 

PASS 

B 

3 4 

A 

3 7 


D 

4 2 


0 

4 3 

“ZERO” 

0 

4 4 

0 

4 7 


0 

5 0 

5 1 

MASK 

X AQ 

A A B 

DA A 

5 5 

5 6 


D AQ 


Table 5 ALU LOGIC MODE 
FUNCTIONS (C n Irrelevant) 


affect the function performed while in the 
logic mode, the carry will have no bearing 
on the ALU output. Table 5 defines the 
various logic operations that the 2901-1 can 


- tf. 

perform and Table 6 shows the arithmetic 
functions of the device. Both carry-in low 
(C n = 0) and carry-in high (C n = 1) are 
defined in these operations. 



I 210 OCTAL 

0 

1 

2 

3 

4 

5 

6 

7 

C . 

'V ALU 









T 5 
A 4 

L 3 

X^Source 

ALU 

Function x^ 

A, Q 

A, B 

0, Q 

0, B 

0> A 

D, A 

D,Q 

D,0 

0 

C n = L 

R Pius S 

A + Q 

A + B 

Q 

B 

A 

D + A 

D + Q 

D 


Cn= H 

A + Q + 1 

A + B + 1 

Q + 1 

B + 1 

A + 1 

D + A + 1 

D + Q + 1 

D + 1 

1 

C n = L 

S Minus R 

Q-A-1 

B-A-1 

Q-1 

B-1 

A-1 

A-D-1 

Q-D-1 

-D-1 


X 

II 

c 

O 

Q-A 

B-A 

Q 

B 

A 

A-D 

Q-D 

-D 

2 

C n =L 

R Minus S 

A-Q-1 

A-B-1 

-Q-1 

-B-1 

-A-1 

D-A-1 

D-Q-1 

D-1 


C n = H 

A-Q 

A-B 

-Q 

-B 

-A 

D-A 

D-Q 

D 


R OR S 

A V Q 

A V B 

Q 

B 

A 

D V A 

D VQ 

D 

B3 

R AND S 

A ACT 

A A B 

0 

0 

0 

D A A 

D AQ 

0 


H AND S 

A AQ 

A AB 

Q 

B 

WM 

T5 A A 

T5 AQ 

0 


R EX-OR S 

A V Q 

A V B 

Q 

B 

■a 

D V A 

D V Q 

D 

| 

R EX-NOR S 

' 

A V Q 

A V B 

U 

H 

u 

D V A 

D vO 

T5 


+ = Plus; - = Minus, V= OR; 

Table 4 


A=and, V= ex-or 

SOURCE OPERAND AND ALU FUNCTION MATRIX 


OCTAL 

C n = 0 (LOW) 

11 

c 

O 

1 (HIGH) 

Is43» 1210 

Group 

Function 

Group 

Function 

0 0 


A + Q 


A + Q + 1 

0 1 

ADD 

A + B 

ADD plus 

A + B + 1 

0 5 


D + A 

one 

D + A + 1 

0 6 


D + Q 


D + Q + 1 

0 2 


Q 


Q + 1 

0 3 

PASS 

B 

Increment 

B + 1 

0 4 


A 


A + 1 

0 7 


D 


D + 1 

1 2 


Q-1 


Q 

1 3 

Decrement 

B - 1 

PASS 

B 

1 4 


A - 1 


A 

2 7 


D - 1 


D 

2 2 


-Q-1 


-Q 

2 3 

Ts Comp. 

-B-1 

2’s Comp. 

-B 

2 4 


-A-1 

(Negate) 

-A 

1 7 


-D - 1 


-D 

1 0 


Q-A-1 


Q-A 

1 1 

Subtract 

B-A-1 

Subtract 

B-A 

1 5 

(Ts Comp.) 

A-D-1 

(2’s Comp.) 

A-D 

1 6 


Q-D-1 


Q-D 



A-Q-1 


A-Q 



A-B-1 


A-B 



D-A-1 


D-A 



D-Q-1 


D-Q 


O') 

O 

<D 

C 

O) 

CO 


Table 6 ALU ARITHMETIC MODE FUNCTIONS 
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LOGIC FUNCTIONS FOR 
G, P, C n + 4 , AND OVR 

The four signals G, P, C n + 4, and OVR are 
designed to indicate carry and overflow 
conditions when the 2901-1 is in the add or 
subtract mode. Table 7 indicates the logic 
equations for these four signals for each of 
the eight ALU functions. The R and S inputs 
are the two inputs selected according to 
Table 1. 



FUNCTION 

P 

G 

C n + 4 

OVR 

m 

R + S 


G 3 + p 3 g 2 + p 3 p 2 g, + p 3 p 2 p 1 g 0 

ESI 


i 

S-R 

♦Same as R+S equations, but substitute R j for Rj in definitions ■+- 

2 

R-S 

♦Same as R+S equations, but substitute Sj for Sj in definitions *► 

3-7 

All logic 
operations 

High 

Low 




Table 7 LOGIC EQUATIONS 


Definitions (+ = OR) 


Po = ^0 + S( 
P, = R, + S- 
P 2 = R 2 + S; 
P3 = R3 + S; 


Go — RoS 0 
Gi = R^ 
G 2 = R 2 S 2 
G 3 = R3S3 


C 4 = G 3 + P 3 G 2 + P^Gi + P 3 P 2 P,G 0 + P 3 P 2P 1 P 1 oG n 


C 3 = G 2 + P 2 Gi + P 2 PiGo + P2PiPoCn 


DC ELECTRICAL CHARACTERISTICS o°C < +70°C, 4.75V, v C c ^ 5.25V 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

m 

Typ 

Max 

v OH 

High level output voltage 

Vec = 4.75V, l OH = 1.6mA 

2.4 




•CEX 

Output leakage current 

V CC = 4.75V, v OH = 5.25V, 



250 



for F = 0 output 

V IN = v IH orV IL 





v OL 

Low level output voltage 

VqC = 4.75V 






Y 

1 ol = 20mA 



0.5 

V 


G 

'OL = 16mA 



0.5 

V 


C n + 4 . F = 0, OVR, P,F 3 

*OL = 10 m A 



0.5 

V 


RAM 3t0 , Q 3 ,o 

1 ol = 6mA 



0.5 

V 

VlH 

High level input voltage 


2.0 



V 

V| L 

Low level input voltage 




0.8 

V 

V IC 

Input clamp voltage 

V C c = 4.75V, l ( = -18mA 



-1.5 

V 

•| 

High level input current at maximum 







input voltage 

V CC = 5.25V, V, = 5.5V 



1.0 

mA 

■iH 

High level input current 

V Qo = 5.25V, V, = 2.7V 






Clock, OE, A, B, D, 1, C n 




20 

ma 


RAM 3l0 , Q 3i0 (Note 1) 




20 

M A 

l|L 

Low level input current 

V CC = 5.25V, V, =0.5V 






Clock, DE, A, B, D, 1, C n 




50 

ma 


RAM 3 , 0 , Q 3 ,o (Note 1) 




-100 

ma 

'os 

Short circuit output current (Note 2) 

V CC = 5.25V 

-10 


-40 


'oz 

High-Z state output current Y 0 - Y 3 

V 0 = 2.4V 



50 




V 0 = 0.5V 



-50 



RAM 3i0 Q 3 ,o 

V 0 = 2.4V 



100 




V 0 = 0.5V 



-100 


o 

o 

Supply current 

V CC = 5.25 V 


165 

265 



NOTES 


1 . LO/RI and RO/LI are three-state outputs internally connected to TTL inputs. Input characteristics are 
measured with l 678 in a state such that the three-state output is OFF. 

2. Not more than 1 output should be shorted at a time. Duration of the short-circuit test should not 
exceed 1 second. 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

V CC 

Power supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 

v 0 

Off-state output voltage 

+5.5 

Vdc 

t a 

Operating temperature range 

0° to +70° 

°C 

t stg 

Storage temperature range 

-65° to +150°C 

°C 


AC ELECTRICAL CHARACTERISTICS T A = o°C to + 70 °C, v C c = 5.0V ± 5% 



PARAMETER 

| LIMITS 


UNIT 



Min 

Typ 

Max 


*CY 

Clock Times 1 

Clock cycle time 

80 

65 


ns 

tRMW 

Ready-modify-write cycle 

70 

55 


ns 

f Q 

Clock frequency to shift Q register 

25 

30 


MHz 

*CL 

Clock low period 

30 

22 


ns 

*CH 

Clock high period 

30 

13 


ns 

tH 

Hold Times 1 

Any input 

0 

-3 


ns 

tSAB 

Setup Times 1 

A, B, setup time 2 . 3 > 4 

90 

65 


ns 

t SBD 

B destination setup time 2 - 3 > 4 

t C L + 30 
tQL + 15 

tCL +15 
t C L + 5 


ns 

ns 

t SD 

D input setup time 

60 

45 


ns 

^SCn 

Cn input setup time 

50 

35 


ns 

t SI012 

ALU source control setup time 

80 

60 


ns 

t SI345 

ALU function setup time 

75 

58 


ns 

t SI678 

ALU destination control setup time 5 

t CL + 25 

tcL + 15 


ns 

l ss 

RAM 3 ,o, input setup time 

30 

20 


ns 

Q3.0 

15 

10 




1 . Setup and hold times are defined relative to the clock low-to-high edge. Inputs must be steady at all 
times from the setup time prior to the clock until the hold after the clock. The setup times allow 
sufficient time to perform the correct operation on the correct operation on the correct data so that 
the correct ALU data can be written into one of the registers. 

2. If the B address is used as a source operand, allow for the A, B source setup time; if it is used only for 
the destination address, use the B dest. setup time. 

3. Where 2 numbers are shown, both must be met. 

4. tcL is the clock low time. 
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PROPAGATION DELAYS (ns) C|_ = 15pF T A = 0° to +70°C, Vcc = 5.0V ± 5% 


To 

From Output 

Input 

Y 

f 3 

Cn +4 

G,P 

F = 0 

RL = 
470 

OVR 

SHIFT 

OUTPUTS 

RAM 

Q 

Clock 

60 

55 

45 

50 

65 

50 

65 

45 

A. B 

75 

65 

60 

70 

80 

60 

80 

— 

D (arithmetic mode) 

40 

30 

30 

40 

55 

40 

55 

— 

DO = X37, logic mode) 

40 

30 

— 

— 

55 

— 

55 

— 

Cn 

40 

25 

25 

— 

45 

30 

50 

— 

*012 

60 

50 

45 

50 

60 

45 

65 

— 

*345 

55 

40 

40 

50 

50 

45 

60 

— 

1678 

30 

— 

— 

— 

— 

— 

45 

45 

CJE Enable/Disable 

25/30 

— 

— 

— 

— 

— 

— 

— 

A bypassing 

ALU (1 = 2xx) 

45 

— 

— 

— 

— 

— 

— 

— 


TEST LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


TIMING 

INPUT 


SETUP AND HOLD TIMES 

j 3V 

jflXi 

nv 


•setup - 


DATA 

INPUT 


■ l HOLD 


PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES 
THREE-STATE OUTPUTS 


OUTPUT 



(0 

o 

<D 

c 

D) 

C 0 


NOTES 

1. C|_ includes probe and jig capacitance. 

2. All diodes 1N916 or 1N3064. 

3. R l = 2K 


1858 


signotiCE 


©1C MASTER 1978 





N2901-1 - I 


VOLTAGE WAVEFORMS (Confd) Ia = Q°C to +70° C, v C c = 5.0V ± 5% 

MINIMUM CYCLE TIMES FROM INPUTS 



Numbers Shown Are Minimum Data Stable 
Times for 2901-1, DC, in ns. 


SWITCHING WAVEFORMS FOR 16-BIT SYSTEM 



NOTES 

4. This delay is the max. tpd of the register containing A, B, D, and I. 

5. 10ns for lookahead carry. For ripple carry over 16 bits use 2 x (Cn — Cn + 4). 

6. This is the delay associated with the multiplexer between the shift outputs and shift inputs on the 
2901-ls. Normally applicable only for double length or circular shifts. 

7. Not applicable for logic operations. 
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DESCRIPTION 

The S/N3001 MCU is 1 element of a bipolar 
microcomputer set. When used with the 
S/N3002, 54/74S182, ROM or PROM mem- 
ory, a powerful microprogrammed com- 
puter can be implemented. 

The 3001 MCU controls the fetch sequence 
of microinstructions from the micropro- 
gram memory. Functions performed by the 
3001 include: 

• Maintenance of microprogram address register 

• Selection of next microinstruction address 

• Decoding and testing of data supplied via 
several input buses 

• Saving and testing of carry output data from the 
central processing (CP) array 

• Control of carry/shift input data to the CP array 

• Control of microprogram interrupts 


FEATURES 

• Schottky TTL process 

• 45ns cycle time (typ.) 

• Direct addressing of standard bipolar 
PROM or ROM 

• 512 microinstruction addressability 

• Advanced organization: 

9-bit microprogram address register 
and bus organized to address memory 
by row and column 
4-bit program latch 
2-flag registers 

• 11 address control functions: 

3 jump and test latch function 
16 way jump and test instruction 

• 8 flag control functions: 

4 flag input functions 
4 flag output functions 


PIN CONFIGURATION 


BLOCK DIAGRAM 


1 PACKAGE 


pxJ[7 
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PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-4 

PX 4 -PX 7 

Primary Instruction Bus Inputs 

Data on the primary instruction bus is tested by the JPX function to 
determine the next microprogram address. 

Active low 

5,6,8,10 

SX 0 -SX 3 

Secondary Instruction Bus Inputs 

Data on the secondary instruction bus is synchronously loaded into the 

PR-latch while the data on the PX-bus is being tested (JPX). During a 
subsequent cycle, the contents of the PR-latch may be tested by the JPR, 

JLL, or JRL functions to determine the next microprogram address. 

Active low 

7,9,11 

pr 0 -pr 2 

PR-Latch Outputs 

The PR-latch outputs (SX 0 -SX 2 ) are synchronously enabled by the JCE function. 
They can be used to modify microinstructions at the outputs of the 
microprogram memory or to provide additional control lines. 

Open Collecto ; 

12,13 

15,16 

FC 0 -FC 3 

Flag Logic Control Inputs 

The flat logic control inputs are used to cross-switch the flags (C and Z) 
with the flag logic input (FI) and the flag logic output (FO). 

Active high 

14 

FO 

' 

Flag Logic Output 

The outputs of the flags (C and Z) are multiplexed internally to form the 
common flag logic output. The output may also be forced to a logical 

0 or logical 1 . 

Active low 
Three-state 

17 

FI 

Flag Logic Input 

The flag logic input is demultiplexed internally and applied to the inputs 
of the flags (C and Z). Note: The flag input data is saved in the F-latch 
when the clock input (CLK) is low. 

Active low 

18 

ISE 

Interrupt Strobe Enable Output 

The interrupt strobe enable output goes to logical 1 when one of the 

JZR functions are selected (see Functional Description). It can be used 
to provide the strobe signal required by interrupt circuits. 

Active high 

19 

CLK 

Clock Input 


20 

GND 

Ground 


21-24 

37-39 

d 

< 

1 

0 

0 

< 

Next Address Control Function Inputs 

All jump functions are selected by these control lines. 

Active high 

25 

EN 

Enable Input 

When in the high state, the enable input enables the microprogram 
address, PR-latch and flag outputs. 


26-29 

MA 0 -MA 3 

Microprogram Column Address Outputs 

Three-state 

30-34 

ma 4 -ma 8 

Microprogram Row Address Outputs 

Three-state 

35 

ERA 

Enable Row Address Input 

When in the low state, the enable row address input independently 
disables the microprogram row address outputs. It can be used to facilitate 
the implementation of priority interrupt systems. 

Active high 

36 

LD 

Microprogram Address Load Input 

When the active high state, the microprogram address load input inhibits 
all jump functions and synchronously loads the data on the instruction 
buses into the microprogram address register. However, it does not inhibit 
the operation of the PR-latch or the generation of the interrupt strobe enable. 

Active high 

40 

V CC 

+5 Volt supply 



<Z) 


THEORY OF OPERATION 

The MCU controls the sequence of microin- 
structions in the microprogram memory. 
The MCU simultaneously controls 2 flip- 
flops (C, Z) which are interactive with the 
carry-in and carry-out logic of an array of 
CPEs. 


The functional control of the MCU provides 
both unconditional jumps to new memory 
locations and jumps which are dependent 
on the state of MCU flags or the state of the 
“PR” latch. Each instruction has a “jump 
set” associated with it. This “jump set” is the 
total group of memory locations which can 
be addressed by that instruction. 


The MCU utilizes a two-dimensional ad- 
dressing scheme in the microprogram mem- 
ory. Microprogram memory is organized 
as 32 rows and 16 columns for a total of 512 
words. Word length is variable according to 
application. Address is accomplished by a 
9-bit address organized as a 5-bit row and 4- 
bit column address. 
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ADDRESSING ORGANIZATION 
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FUNCTIONAL DESCRIPTION 

The following is a description of each of the 
eleven address control functions. The sym- 
bols shown below are used to specify row 
and column addresses. 


MNEMONIC 

IFUNCTION 

row n 

5-bit next row address 
where n is the decimal 
row address. 

colp 

4-bit next column address 
where n is the decimal 
column address. 


■43 Unconditional Address 
£? Control (Jump) Functions 

O) The jump functions use the current micro- 
C0 program address (i.e., the contents of the 
microprogram address register prior to the 
rising edge of the clock) and several bits 
from the address control inputs (AC0-AC6) 
to generate the next microprogram address. 

Flag Conditional Address 
Control (Jump Test) 

Functions 

The jump/test flag functions use the current 
microprogram address, the contents of the 
selected flag or latch, and several bits from 
the address control function to generate the 
next microprogram address. 


JUMP FUNCTION TABLE 


MNEMONIC 

NAME AND FUNCTION 

JCC 

Jump in current column. AC 0 -AC 4 are used to select 1 of 32 row ad- 
dresses in the current column, specified by MA 0 -MA 3 , as the next 
address. 

JZR 

Jump to zero row. AC 0 -AC 3 are used to select 1 of 16 column addresses 
in row 0 , as the next address. 

JCR 

Jump in current row. AC 0 -AC 3 are used to select 1 of 16 addresses in the 
current row, specified by MA 4 -MA 8 , as the next address. 

JCE 

Jump in current column/row group and enable PR-latch outputs. AC 0 - 
AC 2 are used to select 1 of 8 row addresses in the current row group, 
specified by MA 7 -MA 8 , as the next row address. The current column is 
specified by MAq-MA 3 . The PR-latch outputs are asynchronously en- 
abled. 


JUMP/TEST FUNCTION TABLE 


MNEMONIC 

NAME AND FUNCTION 

JFL 

Jump/test F-latch. AC 0 -AC 3 are used to select 1 of 16 row addresses in 
the current row group, specified by MA 8 , as the next row address. If the 
current column group, specified by MA 3 , is col 0 -col 7 , the F-latch is used 
to select col 2 or col 3 as the next column address. If MA 3 specifies column 
group col 8 -col 15 , the F-latch is used to select col 10 or coin as the next 
column address. 

JCF 

Jump/test C-flag. AC 0 -AC 2 are used to select 1 of 8 row addresses in the 
current row group, specified by MA 7 and MA 8 , as the next row address. If 
the current column group specified by MA 3 is col 0 -col 7 , the C-flag is 
used to select col 2 or col 3 as the next column address. If MA 3 specifies 
column group col 8 -col 15 , the C-flag is used to select col 10 or coin as the 
next column address. 

JZF 

Jump/test Z-flag. Identical to the JCF function described above, except 
that the Z-flag, rather than the C-flag, is used to select the next column 
address. 

JPR 

Jump/test PR-latch. AC 0 -AC 2 are used to select 1 of 8 row addresses in 
the current row group, specified by MA 7 and MA 8 , as the next row 
address. The 4 PR-latch bits are used to select 1 of 16 possible column 
addresses as the next column address. 

JLL 

Jump/test leftmost PR-latch bits. AC 0 -AC 2 are used to select 1 of 8 row 
addresses in the current row group, specified by MA 7 and MA 8 , as the 
next row address. PR 2 and PR 3 are used to select 1 of 4 column 
addresses in col 4 through col 7 as the next column address. 

JRL 

Jump/test rightmost PR-latch bits. AC 0 and AC, are used to select 1 of 4 
high-order row addresses in the current row group, specified by MA 7 
and M A 8 , as the next row address. PR 0 and PR, are used to select 1 of 4 
possible column addresses in col, 2 through col, 6 as the next column 
address. 

JPX 

Jump/test PX-bus and load PR-latch. AC 0 and AC, are used to select 1 of 

4 row addresses in the current row group, specified by MA 6 -MA 8 , as the 
next row address. PX 4 -PX 7 are used to select 1 of 16 possible column 
addresses as the next column address. SX 0 -SX 3 data is locked in the PR- 
latch at the rising edge of the clock. 
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PX-Bus and PR-Latch 
Conditional Address Control 
(Jump/Test) Functions 

The PX-bus jump/test function uses the 
data on the primary instruction bus (PX 4 - 
PX 7 ), the current microprogram address, 
and several selection bits from the address 
control function to generate the next mi- 
croprogram address. The PR-latch jump/ 
test functions use the data held in the PR- 
latch, ihe current microprogram address, 
and several selection bits from the address 
control function to generate the next mi- 
croprogram address. 

Flag Control Functions 

The flag control functions of the MCU are 
selected by the 4 input lines designated 
FC 0 -FC 3 . Function code formats are given in 
“Flag Control Function summary.” 

The following is a detailed description of 
each of the 8 flag control functions. 

Flag Input Control 
Functions 

The flag input control functions select 
which flag or flags will be set to the current 
value of the flag input (FI) line. 

Data on FI is stored in the F-latch when the 
clock is low. The content of the F-latch is 
loaded into the C and/or Z flag on the rising 
edge of the clock. 

Flag Output Control Functions 

The flag output control functions select the 
value to which the flag output (FQ) line will 
be forced. 


FLAG CONTROL FUNCTION TABLE 


MNEMONIC 

FUNCTION DESCRIPTION 

scz 

Set C-flag and Z-flag to FI. The C-flag and the Z-flag are both set to the 
value of FI. 

STZ 

Set Z-flag to FI. The Z-flag is set to the value of FI. The C-flag is 
unaffected. 

STC 

Set C-flag to FI. The C-flag is set to the value of FI. The Z-flag is 
unaffected. 

HCZ 

Hold C-flag and Z-flag. The values in the C-flag and Z-flag are 
unaffected. 


FLAG OUTPUT CONTROL FUNCTION TABLE 


MNEMONIC 

FUNCTION DESCRIPTION 

FFO 

Force FO to 0. FO is forced to the value of logical 0. 

FFC 

Force FO to C. FO is forced to the value of the C-flag. 

FFZ 

Force FO to Z. FO is forced to the value of the Z-flag. 

FF1 

Force FO to 1 . FO is forced to the value of logical 1 . 


FLAG CONTROL FUNCTION SUMMARY 


TYPE 

MNEMONIC 

DESCRIPTION 

FC, 

0 


SCZ 

Set C-flag and Z-flag to f 

0 

0 

Flag 

STZ 

Set Z-flag to f 

0 

1 

Input 

STC 

Set C-flag to f 

1 

0 


HCZ 

Hold C-flag and Z-flag 

1 

1 



MNEMONIC 

DESCRIPTION 

FFO 

Force FO to 0 

FFC 

Force FO to C-flag 

FFZ 

Force FO to Z-flag 

FF1 

Force FO to 1 



LOAD 

FUNCTION 

NEXT ROW 

NEXT COL 

LD 

MA 8 7 6.5 4 

O 

CM 

CO 

< 

5 

0 

See Address Control Function Summary j 

1 

0 X 3 X 2 X 1 Xo 

X 7 x 6 x 5 x 4 


NOTE 

f = Contents of the F-latch xn = Data on PX- or SX-bus line n (active low) 



ADDRESS CONTROL FUNCTION SUMMARY 


FUNCTION 

DESCRIPTION AC 6 $ 4 3 2 


Jump in current column 
Jump to zero row 
Jump in current row 
Jump in column/enable 
Jump/test F-latch 
Jump/test C-flag 
Jump/test Z-flag 
Jump/test PR-latch 
Jump/test left PR bits 
Jump/test right PR bits 
Jump/test PX-bus 



MAs 

NEXT ROW 

7 6 5 

4 

d 4 

d 3 

d 2 

di 

Q. 

o 

0 

0 

0 

0 

0 

m 8 

m 7 

m 6 

m 5 

m 4 

m 8 

m 7 

d 2 

d, 

do 

m 8 

d 3 

d 2 

di 

do 

m 8 

m 7 

d 2 

d, 

do 

m 8 

m 7 

d 2 

di 

do 

m 8 

m 7 

d 2 

di 

do 

m 8 

m 7 

d 2 

d, 

do 

m 8 

m 7 

1 

di 

do 

m 8 

m 7 

m 6 

di 

do 


NEXT COL 



dn = Data on address control line n 

mn = Data in microprogram address register bit n 


Pn = Data in PR-latch bit n 

xn = Data on PX-bus line n (active low) 

f,c,z = Contents of F-latch, C-flag, or Z-flag, respectively 
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STROBE FUNCTIONS 

The load function of the MCU is controlled 
by the input line designated LD. If the LD 
line is active high at the rising edge of the 
clock, the data on the primary and second- 
ary instruction buses, PX 4 -PX 7 and SXo-SX 3 , 
is loaded into the microprogram address 
register. PX 4 -PX 7 are loaded into MAo-MA 7 
and SX 0 -SX 3 are loaded into MA 4 -MA 7 . The 
high-order bit of the microprogram address 
register MA 8 is set to a logical 0. The bits 
from the primary instruction bus select 1 of 
16 possible column addresses. Likewise, 
the bits from the secondary instruction bus 
select 1 of the first 16 row addresses. 

The MCU generates an interrupt strobe 
enable on the output line designated ISE. 
The line is placed in the active high state 
whenever a JZR to col 15 is selected as the 
address control function. Generally, the 
start of a macroinstruction fetch sequence 
is situated at row„ and col 15 so the interrupt 
control may be enabled at the beginning of 
the fetch/execute cycle. The interrupt con- 
trol responds to the interrupt by pulling the 
enable row address (ERA) input line low to 
override the selected next row address from 
the MCU. Then by gating an alternative next 
row address on to the row address lines of 
the microprogram memory, the micropro- 
gram may be forced to enter an interrupt 
handling routine. The alternative row ad- 
dress placed on the microprogram memory 
address lines does not alter the contents of 
the microprogram address register. There- 
fore, subsequent jump functions will utilize 
the row address in the register, and not the 
alternative row address, to determine the 
next microprogram address. 

Note, the load function always overrides the 
address control function on AC 0 -AC 6 . It 
does not, however, override the latch enable 
or load sub-functions of the JCE or JPX 
instruction, respectively. In addition, it does 
not inhibit the interrupt strobe enable or any 
q of the flag control functions. 

H JUMP SET DIAGRAMS 

O) The following 10 diagrams illustrate the 
CO jump set for each of the 1 1 jump and jump/ 
test functions of the MCU. Location 341 
indicated by the circled square, represents 1 
current row (row 21 ) and current column 
(col 5 ) address. The dark boxes indicate the 
microprogram locations that may be select- 
ed by the particular function as the next 
address. 


JUMP SET DIAGRAMS 
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JUMP/TEST LEFT LATCH 
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N3001 T A = 0°C to +70°C, Vqc = 5.0V, ± 5% 

AC ELECTRICAL CHARACTERISTICS S3001 t a = -55°C to +125°C, v cc = 5.0V ± 10% 


PARAMETER 

N3001 

S3001 

UNIT 

Min 

Typ 1 

Max 

Min 

Typi 

Max 

toy Cycle Time 2 

60 

45 


95 

45 


ns 

t pw Clock Pulse Width 

17 

10 


40 

10 


ns 

Control and Data Input Set-Up Times: 








t SF LD, AC 0 -AC 6 (Set to “1"/“0”) 

20 

3/14 


20 

3/14 


ns 

tgK ^°’ 

7 

5 


10 

5 


ns 

t sx PX 4 -PX 7 (Set to “1’7“0”) 

28 

4/13 


35 

4/13 


ns 

t S | FI (Set to “17“0”) 

12 

-6/0 


15 

-6/10 


ns 

tsx SX 0 -SX 3 

15 

5 


35 

5 


ns 

Control and Data Input Hold Times: 








tup LD, ACo-AC 6 (Hold to “17"0") 

4 

-3/-14 


5 

-3/-14 


ns 

^HK ^°’ 

4 

-5 


10 

-5 


ns 

t HX PX 4 -PX 7 (Hold to “17“0”) 

0 

-4/-13 


25 

-4/-13 


ns 

t H! FI (Hold to'TV’O”) 

16 

6.5/0 


22 

6.5/0 


ns 

t hx SX 0 -SX 3 

0 

-5 


25 

-5 


ns 

ten Propagation Delay from Clock Input (CLK) to Outputs 


17/24 

36 

10 

17/24 

45 

ns 

(mAo-mAa, FO) (tPHL/tPLH) 








t KO Propagation Delay from Control Inputs FC 2 and FC 3 to Flag 


13 

24 


13 

50 

ns 

Out (FO) 








t-- Propagation Delay from Control Inputs AC 0 -AC 6 to Latch 


21 

32 


21 

50 

ns 

Outputs (PR 0 -PR 2 ) 








tpo Propagation Delay from Enable Inputs EN and ERA to 


17 

26 


17 

35 

ns 

Outputs (mA 0 -mA 8 , FO, PR 0 -PR 2 ) 








tp| Propagation Delay from Control Inputs AC 0 -AC 6 to 


20 

32 


20 

40 

ns 

Interrupt Strobe Enable Output (ISE) 









1. Typical values are for TA = 25°C and 5.0 supply voltage. 

2. S3001: tCY = tWP + tSF + tCO 
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DESCRIPTION 

The N3002 Central Processing Element 
(CPE) is one part of a bipolar microcom- 
puter set. The N3002 is organized as a 2-bit 
slice and performs the logical and arithmet- 
ic functions required by microinstructions. 
A system with any number of bits in a data 
word can be implemented by using multiple 
N3002s, the N3001 microcomputer control 
unit, the N74S182 carry look-ahead unit and 
ROM or PROM memory. 

FEATURES 

• 45ns cycle time (typ) 

• Easy expansion to multiple of 2 bits 

• 11 general purpose registers 

• Full function accumulator 

• Useful functions include: 

2’s complement arithmetic 
Logical AND, OR, NOT, exclusive- 
NOR 

Increment, decrement 
Shift !e?!/sh!f! right 
Bit testing and zero detection 
Carry look-ahead generation 
Masking via K-bus 
Conditioned clocking allowing non- 
destructive testing of data in accumu- 
lator and scratchpad 

• 3 input buses 

• 2 output buses 

• Control bus 


FUNCTION TRUTH TABLE 



REGISTER 

GROUP 

REGISTER 

f. 

Fz 

F, 

F 0 


Ro 

0 

0 

0 

0 


Ri 

0 

0 

0 

1 


r 2 

0 

0 

1 

0 


r 3 

0 

0 

1 

1 


r 4 

0 

1 

0 

0 

1 

r 5 

0 

1 

0 

1 


n 6 

u 

1 

1 

U 


r 7 

0 

1 

1 

i 


r 8 

1 

0 

0 

0 


r 9 

1 

0 

0 

1 


T 

1 

1 
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PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1, 2 

lo - l 1 

External Bus Inputs 

Active low 

3,4 

K0-K1 

The external bus inputs provide a separate input port for external input devices. 

Mask Bus Inputs 

Active low 

5, 6 

X, Y 

The mask bus inputs provide a separate input port from the microprogram memory, 
to allow mask or constant entry. 

Standard Carry Look-Ahead Cascade Outputs 

Active high 

7 

CO 

The cascade outputs allow high speed arithmetic operations to be performed when they 
are used in conjunction with the 74S182 Look-Ahead Carry Generator 

Ripple Carry Out 

Active low 

8 

m 

The ripple carry output is only disabled during shift right operations. 

Shift Right Output 

Three-state 
Active low 

9 

u 

The shift right output is only enabled during shift right operations. 

Shift Right Input 

Three-state 
Active low 

10 

Cl 

Carry Input 

Active low 

11 

EA 

Memory Address Enable Input 

Active low 

12-13 

o>i 

>1 

When in the low state, the memory address enable input enables the memory 
address outputs (Ao-A,). 

Memory Address Bus Outputs 

Active low 

14 

GND 

The memory address bus outputs are the buffered outputs of the memory 
address register (MAR). 

Ground 

Three-state 

14-17, 

f 0 -f 6 

Micro-Function Bus inputs 

Active high 

24-27 

18 

CLK 

The micro-function bus inputs control ALU function and register selection. 

Clock Input 


19-20 

Dq-Dt 

Memory Data Bus Outputs 

Active low 

21-22 


The memory data bus outputs are the buffered outputs of the full function 
accumulator register (AC). 

Memory Data Bus Inputs 

Three-state 

Active low 

23 

ED 

The memory data bus inputs provide a separate input port for memory data. 

Memory Data Enable Input 

Active low 

28 

vcc 

When in the low state, the memory data enable input enables the memory 
data outputs (Dq-Dt). 

+5 Volt Supply 



SYSTEM DESCRIPTION 


Microfunction Decoder and K-Bus 

Basic microfunctions are controlled by a 7- 
bit bus (F 0 -F 6 ) which is organized into 2 
groups. The higher 3 bits (F 4 -F 6 ) are desig- 
nated as F-Group and the lower 4 bits (F 0 - 
F 3 ) are designated as the R-Group. The F- 
Group specifies the type of operation to be 
performed and the R-Group specifies the 
registers involved. 

The F-Bus instructs the microfunction decoder to: 

• Select ALU functions to be performed 

• Generate scratchpad register address 

• Control A and B multiplexer 

The resulting microfunction action can be: 

• Data transfer 

• Shift operations 

• Increment and decrement 

• Initialize stack 

• Test for zero conditions 

• 2's complement addition and subtraction 

• Bit masking 

• Maintain program counter 


A and B Multiplexers 

A and B multiplexers select the proper 2 
operands to the ALU. 

A multiplexer selects inputs from one of the 
following: 

• M-bus (data from main memory) 

• Scratchpad registers 

• Accumulator 

B multiplexer selects inputs from one of the 
following: 

• l-bus (data from external I/O devices) 

• Accumulator 

• K-bus (literal or masking information from 
micro-program memory) 

Scratchpad Registers 

• Contains 11 registers (R 0 -Rg, T) 

• Scratchpad register outputs are multiplexed to 
the ALU via the A multiplexer 

• Used to store intermediate results from arith- 
metic/logic operations 

• Can be used as program counter 

signotics 


Arithmetic/Logic Unit (ALU) 

The ALU performs the arithmetic and logic 
operations of the CPE. 

CO 

Arithmetic operations are: « 

• 2’s complement addition "qj 

• Incrementing C 

• Decrementing 

• Shift left CD 

• Shift right 

Logical operations are: •> 

• T ransfer 

• AND 

• Inclusive-OR 

• Exclusive-NOR 

• Logic complement 

ALU operation results are then stored in the accu- 
mulator and/or scratchpad registers. For easy 
expansion to larger arrays, carry look-ahead out- 
puts (X and Y) and cascading shift inputs (LI, RO) 
are provided. 
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Accumulator 

• Stores results from ALU operations 

• The output of accumulator is multiplexed into 
ALU via the A and B multiplexer as one of the 
operands 

Input Buses 

M-bus: Data bus from main memory 

• Accepts 2 bits of data from main memory into 
CPE 

• Is multiplexed into the ALU via the A multi- 
plexer 

l-bus: Data bus from input/output devices 


• Accepts 2 bits of data from external input/out- 
put devices into CPE 

• Is multiplexed into the ALU via the B 
multiplexer 

K-bus: A special feature of the N3002 CPE 

• During arithmetic operations, the K-bus can be 
used to mask portions of the field being operat- 
ed on 

• Select or remove accumulator from operation 
by placing K-bus in all “1” or all “0” state re- 
spectively 

• During non-arithmetic operation, the carry cir- 
cuit can be used in conjunction with the K-bus 
for word-wise-OR operation for bit testing 

• Supply literal or constant data to CPE 


Output Buses 

A-bus and Memory Address Register 

• Main memory address is stored in the memory 
address register (MAR) 

• Main memory is addressed via the A-bus 

• MAR and A-bus may also be used to generate 
device address when executing l/OO instruc- 
instructions 

• A-bus has T ri-State outputs 

D-bus: Data bus from CPE to main memory or to 

I/O devices 

• Sends buffered accumulator outputs to main 
memory or the external I/O devices 

• D-bus has T ri-State outputs 


FUNCTION DESCRIPTION 


F 

GROUP 


K 

BUS 

NAME 

EQUATION 

DESCRIPTION 

0 

1 

XX 

— 

Rp + (AC aK) + Cl - R n , AC 

Logically AND AC with the K-bus. Add the result to R n and 
carry input (Cl). Deposit the sum in AC and R n . 



oo 

ILR 

R n + Cl -* R , AC 

Conditionally increment R n and load the result in AC. Used 
to load AC from R n or to increment R n and load a copy of the 
result in AC. 



11 

ALR 

AO + R p + Cl Rn* AO 

Add AC and Cl to R n and load the result in AC. Used to add 
AC to a register. If R n is AC, then AC is shifted left one bit 
position. 

0 

II 

XX 

— 

M + (ACaK) + Cl - AT 

Logically AND AC with the K-bus. Add the result to Cl and 
the M-bus. Deposit the sum in AC or T. 



00 

ACM 

M + Cl - AT 

Add Cl to M-bus. Load the result in AC or T, as specified. 
Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. 



11 

AMA 

M + AC + Cl - AT 

Add the M-bus to AC and Cl, and load the result in AC or T, as 
specified. Used to add memory data or incremented memory 
data to AC and store the sum in the specified register. 

0 

III 

XX 


AT L a(I L aK L ) - RO 
li v [Oh a kh) aATh! - ath 

[ AT L ' a (lL a K i_)] 

[ AT H v ( | H aK H)] - AT L 

None 



00 

SRA 

AT|_- RO 

AT H “* AT L 

L| AT H 

Shift AC or T, as specified, right one bit position. Place the 
previous low order bit value on RO and fill the high order bit 
from the data on LI. Used to shift or rotate AC or T right one 
bit. 

1 

1 

XX 

— 

Kv R n - MAR 

Logically OR R n with the K-bus. Deposit the result in MAR. 





R n + K + Cl -*■ Rp 

Add the K-bus to Rn and Cl. Deposit the result in R n . 



oo 

LMI 

Rn-MAR, Rn + CI-Rn 

Load MAR from R n . Conditionally increment R n . Used to 
maintain a macro-instruction program counter. 



11 

DSM 

11 - MAR, Rn - 1 + Cl — Rn 

Set MAR to all ones. Conditionally decrement R n by one. 
Used to force MAR to its highest address and to decrement 
Rn. 

1 

II 

XX 

— 

KVM — MAR 

Logically OR the M-bus with the K-Bus. Deposit the result in 





M + K + Cl - AT 

MAR. Add the K-bus to the M-bus and Cl. Deposit the sum in 
AC or T. 



oo 

LMM 

M - MAR, M + Cl - AT 

Load MAR from the M-bus. Add Cl to the M-bus. Deposit the 
result in AC or T. Used to load the address register with 
memory data for macro-instructions using indirect address- 
ing. 



11 

LDM 

11 - MAR 

Set MAR to all ones. Subtract one from the M-bus. Add Cl to 





M - 1 + Cl - AT 

the difference and deposit the result in AC or T, as specified. 
Used to load decremented memory data in AC or T. 
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FUNCTION DESCRIPTION (Cont'd) 


F 

GROUP 

R 

GROUP 

K 

BUS 

NAME 

EQUATION 

DESCRIPTION 

1 

III 

XX 


(AT v K) + (AT a K) + Cl - AT 

Logically OR the K-bus with the complement of AC or T, as 

specified. Add the result to the logical AND of specified 
register with the K-bus. Add the sum to Cl. Deposit the result 
in the specified register. 



oo 

CIA 

AT + Cl — AT 

Add Cl to the complement of AC or T, as specified. Deposit 
the result in the specified register. Used to form the 1 ’s or2’s 
complement of AC or T. 



11 

DCA 

AT - 1 + Cl - AT 

Subtract one from AC or T, as specified. Add Cl to the 
difference and deposit the sum in the specified register. 
Used to decrement AC or T. 

2 

1 

XX 

— 

(AC aK) - 1 + Cl - R n 

Logically AND the K-bus with AC. Subtract one from the 
result and add the difference to Cl. Deposit the sum in R n . 



oo 

CSR 

Cl - 1 - R n 

(See Note 1) 

Subtract one from Cl and deposit the difference in R n. Used 
to conditionally clear or set Rn to all 0’s or 1’s, respectively. 



11 

SDR 

AC - 1 + Cl - R n 
(See Note 1) 

Subtract one from AC and add the difference to Cl. Deposit 
the sum in R n . Used to store AC in R n or to store the 
decremented value of AC in R n . 

2 

II 

XX 


(AC a K) - 1 + Cl - AT 
(See Note 1) 

Logically AND the K-bus with AC. Subtract one from the 
result and add the difference to Cl. Deposit the sum in AC or 

T, as specified. 



oo 

CSA 

Cl - 1 - AT 
(See Note 1) 

Subtract one from Cl and deposit the difference in AC or T. 
Used to conditionally clear or set AC or T. 



11 

SDA 

AC - 1 + Cl - AT 
(See Note 1) 

Subtract one from AC and add the difference to Cl. Deposit 
the sum in AC or T. Used to store AC in T, or decrement AC, 
or store the decremented value of AC in T. 

2 

III 

XX 


(1 a K) - 1 + Cl - AT 
(See Note 1) 

Logically AND the data of the K-bus with the data bn the 1- 
bus. Subtract one from the result and add the difference to 
Cl. Deposit the sum in AC or T, as specified. 



oo 

CSA 

Cl - 1 - AT 

Subtract one from Cl and deposit the difference in AC or T. 
Used to conditionally clear or set AC or T. 



11 

LDI 

1 - 1 + Cl - AT 

Subtract one from the data on the l-bus and add the differ- 
ence to Cl. Deposit the sum in AC orT, as specified. Used to 
load input bus data or decremented input bus data in the 
specified register. 

3 

1 

XX 

— 

R n + (AC aK) + Cl - R n 

Logically AND AC with the K-bus. Add R n and Cl to the 

result. Deposit the sum in R n . 



00 

INR 

Rn + Cl -* R n 

Add Cl to R n and deposit the sum in R n . Used to increment 



11 

ADR 

AC + Rj-j + Cl — Rp 

R n- 

Add AC to R n . Add the result to Cl and deposit the sum in R n- 
Used to add the accumulator to a register or to add the 
incremented value of the accumulator to a register. 

3 

II 

XX 

— 

M + (ACaK) + CI - AT 

Logically AND AC with the K-bus. Add the result to Cl and 
the M-bus. Deposit the sum in AC or T. 



oo 

ACM 

M + Cl - AT 

Add Cl to M-bus. Load the result in AC or T, as specified. 
Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. 



11 

AMA 

M + AC + Cl - AT 

Add the M-bus to AC and Cl , and load the result in AC or T, as 
specified. Used to add memory data or incremented memory 
data to AC and store the sum in the specified register. 


NOTE 


1. 2’s complement arithmetic adds 111 ... 11 to per- 
form subtraction of 000 ... 01 . 
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FUNCTION DESCRIPTION (Cont’d) 


F R K 

GROUP GROUP BUS 


III XX 


OO INA 


OO CLR 


11 ANR 


OO CLA 


11 ANM 


OO CLA 


11 ANI 



OO CLR 


11 TZR 


II XX 


OO CLA 


11 LTM 


EQUATION 

DESCRIPTION 

AT + (1 a K) + Cl - AT 

Logically AND the K-bus with the l-bus. Add Cl and the 

contents of AC or T, as specified, to the result. Deposit the 
sum in the specified register. 

AT + Cl - AT 

Conditionally increment AC or T. Used to increment AC or T. 

1 + AT + Cl — AT 

Add the l-bus to AC or T. Add Cl to the result and deposit the 
sum in the specified register. Used to add input data or 
incremented input data to the specified register. 

Cl v (R n a AC A K) — CO 

R n A (AC a K) — R p 

Logically AND the K-bus with AC. Logically AND the result 
with the contents of R n . Deposit the final result in R n . 
Logically OR the value of Cl with the word-wise OR of the 
bits of the final result. Place the value of the carry OR on the 
carry output (CO) line. 

Cl — CO, O — R n 

Clear R n to all O’s. Force CO to Cl. Used to clear a register 
and force CO to Cl. 

Cl v(R n a AC) - CO 

R n A AC - R n 

Logically AND AC with R n . Deposit the result in R n . Force 
CO to one if the resuit is non-zero. Used to AND the accumu- 
lator with a register and test for a zero result. 

Cl v(M a AC aK) - CO 

M a (AC A K) - AT 

Logically AND the K-bus with AC. Logically AND the result 
with the M-bus. Deposit the final result in AC or T. Logically 
OR the value of Cl with the word-wise OR of the bits of the 
final result. Place the value of the carry OR on GO. 

Cl - CO, 0 - AT 

Clear AC or T, as specified, to all O’s. Force CO to Cl . Used to 
clear the specified register and force CO to Cl. 

Cl v (M a AC) - CO 

M a AC — AT 

Logically AND the M-bus with AC. Deposit the result in AC or 
T. Force CO to one if the result is non-zero. Used to AND M- 
bus data to the accumulator and test for a zero result. 

Cl v (AT a 1 a K) - CO 

AT a (| a K) - AT 

Logically AND the l-bus with the K-bus. Logically AND the 
result with AC or T. Deposit the final result in the specified 
register. Logically OR Cl with the word-wise OR of the final 
result. Place the value of the carry OR on CO. 

Cl - CO, 0 - AT 

Clear AC or T, as specified, to all O’s. Force CO to Cl. Used to 
clear the specified register and force CO to Cl. 

O 

> < 

“ L > 

V 

O 

o 

Logically AND the l-bus with AC or T, as specified. Deposit 
the result in the specified register. Force CO to one if the 
result is non-zero. Used to AND the l-bus to the accumulator 
and test for a zero result. 

Cl v (R n a K) — CO 
■ K a R n - R n 

Logically AND the K-bus with R n . Deposit the result in Rn. 
Logically OR Cl with the word-wise OR of the result. Place 
the value of the carry OR on CO. 

Cl - CO, 0 - R n 

Clear Rn to all O’s. Force CO to Cl. Used to clear a register 
and force CO to Cl. 

Cl vR n - CO 

Rn 

Force CO to one if Rn is non-zero. Used to test a register for 
zero. Also used to AND K-bus data with a register for 
masking and, optionally, testing for a zero result. 

Cl v(M aK) - CO 

K a M - AT 

Logically AND the K-bus with the M-bus. Deposit the result 
in AC or T, as specified. Logically OR Cl with the word-wise 
OR of the result. Place the value of the carry OR on CO. 

Cl -CO, 0 — AT 

Clear AC orT, as specified, to all O’s. Force CO to Cl. Used to 
clear the specified register and force CO to Cl. 

Civ M - CO 

M- AT 

Load AC or T, as specified, from the M-bus. Force CO to one 
if the result is non-zero. Used to load the specified register 
from memory and test for a zero result. Also used to AND the 
K-bus with the M-bus for masking and, optionally, testing for 
a zero result. 
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FUNCTION DESCRIPTION (Cont’d) 


F 

GROUP 

R 

GROUP 

K 

BUS 

NAME 

EQUATION 

DESCRIPTION 

5 

III 

XX 


Cl v(AT aK) - CO 

K a AT -AT 

Logically AND the K-bus with AC or T, as specified. Deposit 
the result in the specified register. Logically OR Cl with the 
word-wise OR of the result. Place the value of the carry OR 
on CO. 



oo 

CLA 

Cl - CO, 0 — AT 

Clear AC or T, as specified, to all O’s. Force CO to Cl. Used to 
clear the specified register and force CO to Cl. 



11 

TZA 

Cl v AT - CO 

AT - AT 

Force CO to one if AC or T, as specified, is non-zero. Used to 
test the specified register for zero. Also used to AND the K- 
bus to the specified register for masking and, optionally, 
testing for a zero result. 

6 

1 

XX 


Cl v(AC aK) - CO 

R n v (AC a K) R n 

Logically OR Cl with the word-wise OR of the logical AND of 
AC and the K-bus. Place the result of the carry OR on CO. 
Logically OR R n with the logical AND of AC and the K-bus. 
Deposit the result in R n . 



00 

NOP 

Cl — CO, R n - R n 

Force CO to Cl. Used as a null operation orto force CO to Cl. 



11 

ORR 

Cl vAC - CO 

R pi v AC R p| 

Force CO to one if AC is non-zero. Logically OR AC with R n . 
Deposit the result in R n . Used to OR the accumulator to a 
register and, optionally, test the previous accumulator value 
for zero. 

6 

II 

XX 


Cl v (AC a K) - CO 

M v (AC a K) - AT 

Logically OR Cl with the word-wise OR of the logical AND of 
AC and the K-bus. Place the carry OR on CO. Logically OR 
the M-bus, with the logical AND of AC and the K-bus. 
Deposit the final result in AC or T. 



00 

LMF 

Cl - CO, M - AT 

Load AC or T, as specified, from the M-bus. Force CO to Cl. 
Used to load the specified register with .memory data and 
force CO to Cl. 



11 

ORM 

Cl v AC - CO 

M v AC - AT 

Force CO to one if AC is non-zero. Logically OR the M-bus 
with AC. Deposit the result in AC orT, as specified. Used to 
OR M-bus with the AC and, optionally, test the previous 
value of AC for zero. 

6 

III 

XX 


Cl v(|a K )~ CO 

AT v (1 a |) — AT 

Logical OR Cl with the word-wise OR of the logical AND of 
the l-bus and the K-bus. Place the carry OR on CO. Logically 
AND the K-bus with the l-bus. Logically OR the result with 
AC orT, as specified. Deposit the final result in the specified 
register. 



00 

NOP 

Cl - CO, AT - AT 

Force CO to Cl. Used as a null operation or to force CO to Cl. 



11 

ORI 

Cl v 1 - CO 

1 v AT — i‘ “ 

Force CO to one if the data on the l-bus is non-zero. 
Logically OR the l-bus to AC or T, as specified. Deposit the 
result in the specified register. Used to OR l-bus data with the 
specified register and, optionally, test the l-bus data for zero. 

7 

1 

XX 


Cl v (R n a AC a K) — CO 

R n © (ACaK) - R n 

Logically OR Cl with the word-wise OR of the logical AND of 
R n and AC and the K-bus. Place the carry OR on CO. 
Logically AND the K-bus with AC. Exclusive-NOR the result 
with R n . Deposit the final result in R n . 



oo 

CMR 

Cl - CO, Rn - Rn 

Complement the contents of R n - Force CO to Cl. 



11 

XNR 

Cl v(R n A AC) - CO 

R n © AC — R n 

Force CO to one if the logical AND of AC and R n is non-zero. 
Exclusive-NOR AC with R n . Deposit the result in R n . Used to 
exclusive-NOR the accumulator with a register. 
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FUNCTION DESCRIPTION (Cont’d) 


F 

GROUP 

R 

GROUP 

K 

BUS 

NAME 

EQUATION 

DESCRIPTION 

■ 

II 

XX 


Cl v(M*AOaK) - CO 

M 0 (ACi a K) - AT 

Logically OR Cl with the word-wise OR of the logical AND of 

AC and the K-bus and M-bus. Place the carry OR on CO. 
Logically AND the K-bus with AC. Exclusive NOR the result 
with the M-bus. Deposit the final result in AC or T. 

■ 


oo 

LCM 

Cl - CO, M — AT 

Load the complement of the M-bus into AC or T, as specified. 
Force CO to Cl. 

1 


11 

XNM 

Cl v (M a AC) - CO 
M0AC- AT 

Force CO to one if the logical AND of AC and the M-bus is 
non-zero. Exclusive-NOR AC with the M-bus. Deposit the 
result in AC or T, as specified. Used to exclusive-NOR 
memory data with the accumulator. 

1 

III 

XX 


Cl v(AT a I|a K) - CO 

AT 0(1 K) — AT 

Logically OR Cl with the word-wise OR of the logical AND of 
the specified register and the l-bus and K-bus. Place the 
carry OR on CO. Logically AND the K-bus with the l-bus. 
Exclusive-NOR the result with AC or T, as specified. Deposit 
the final result in the specified register. 

I 


00 

CMA 

Cl — CO AT - AT 

Complement AC or T, as specified. Force CO to Cl. 

H H 


1 

XN! 

C! v (AT a j) - GO 

1 0 AT - AT 

Force CO to one if the logical AND of the specified register 
and the l-bus is non-zero. Exclusive-NOR AC with the l-bus. 
Deposit the result in AC or T, as specified. Used to exclusive- 
NOR input data with the accumulator. 


FUNCTION DESCRIPTION KEY 


SYMBOL 

MEANING 

l,K,M 

Data on the 1, K, and M buses, 
respectively 

Cl, LI 

Data on the carry input and left 
input, respectively 

CO.RO 

Data on the carry output and 
right output, respectively 

Rn 

Contents of register n includ- 
ing T and AC (R-Group 1) 

AC 

Contents of the accumulator 

AT 

Contents of AC or T, as specifi- 
ed 

MAR 

Contents of the memory ad- 
dress register 

L.H 

As subscripts, designate low 
and high order bit, respectively 

+ 

2’s complement addition 

- 

2’s complement subtraction 

A 

Logical AND 

V 

Logical OR 

© 

Exclusive-NOR 

- 

Deposit into 
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AC ELECTRICAL CHARACTERISTICS N3001 = t a = o°C to +70°C, v cc = 5V ± 5% 

S3001 = T a = -55° C to +125°C, V cc = 5V ± 10% 


PARAMETER 

N3002 

S3002 

UNIT 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tCY Clock Cycle Time 


45 


120 

45 


ns 

tWP Clock Pulse Width 


10 


42 

10 


ns 

tFS Function Input Set-Up Time (F 0 through F 6 ) 


-23 - 35 


70 

-23 - 35 


ns 

Data Set-Up Time: 


i 






tDS l 0 , l„ M 0 , M 1f K 0 , K, 

40 

12-29 


60 

12-29 


ns 

tSS LI, Cl 

21 

0-7 


30 

0-7 


ns 

Data and Function Hold Time: 








tFH F 0 through F 6 

4 

0 


5 

0 


ns 

tDH 1 0 , | 1( M 0 , Ml K 0 , K, 

4 

-28- -11 


5 

-28- -11 


ns 

tSH LI, Cl 

12 

-7-0 


15 

-7-0 


ns 

Propagation Delay to X, Y, RO from: 








tXF Any Function Input 


28 

52 


28 

65 

ns 

tXD Any Data Input 


o 

CM 

t 

CD 

33 


16-20 

65 

ns 

tXT Trailing Edge of CLK 


33 

48 


33 

75 

ns 

tXL Leading Edge of CLK 

13 

o 

Tf 

t 

co 

70 

13 

18-40 

90 

ns 

Propagation Delay to CO from: 








tCL Leading Edge of CLK 

16 

24-44 

70 


24-44 

90 

ns 

tCT Trailing Edge of CLK 


30-40 

56 


30-40 

100 

ns 

tCF Any Function Input 


25-35 

52 


25-35 

75 

ns 

tCD Any Data Input 


17-23 

55 


17-23 

65 

ns 

tCC Cl (Ripple Carry) 


9-13 

20 


9- 13 

30 

ns 

Propagation Delay to A 0 , A 1f D 0 , Di from: 








tDL Leading Edge of CLK 


17-25 

40 


17-25 

75 

ns 

tDE Enable Input ED, EA 


10- 12 

20 


10- 12 

35 

ns 


•note 

Typical values are for T a = 25° C and typical supply voltage. 


CARRY LOOK-AHEAD CONFIGURATION 



signnr.cs 


©IC MASTER 1978 


1875 


MICROPROCESSOR 




















MICROPROCESSOR 



S3002-I •N3002-I.XL 


TYPICAL CONFIGURATIONS 



VOLTAGE WAVEFORMS 


(0 

o 

0 

C 

O) 

CO 


A / 


FUNCTION INPUTS 


DATA INPUTS , V 

l 1 .K 0 .K 1 .M (> M 1 ' V 


CARRY AND SHIFT 
OUTPUTS X, V. RO - 


\ / 


x 


ZZZZ 




U«cc-*H 


X 


X 


DATA OUTPUTS 
A 0 .A 1 .D 0 ,D 1 — . 


zz 


zzz 


x 


X 


xz 


X 


X 
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PRELIMINARY SPECIFICATION 


8X02-1, XL 


DESCRIPTION 

The Signetics 8X02 is a low power Schott- 
ky LSI device intended for use in high per- 
formance microprogrammed systems to 
control the fetch sequence of microinstruc- 
tions. When combined with standard ROM 
or PROM, the 8X02 forms a powerful micro- 
programmed control section for computers, 
controllers, or sequential logic. 


FEATURES 

• Low power Schottky process 

• 1024 microinstruction addressability 

• N-way branch 

• 4-level stack register file (LIFO type) 

• Automatic push/pop stack operation 

• “Test and skip” operation on test input 
line 

• 3-bit command code 

• Tri-state buffered outputs 

• Auto-reset to address 0 during power-up 

• Conditional branching, pop stack, and 
push stack 


BLOCK DIAGRAM 


(12) (10) (8) (5) (3) 

(13) (11) (9) (6) (4) 

AgA 8 A? Ag A 5 A 4 A 3 A z Ai Aq 


ER 


(2) 


oor— 

i 

(1) 

ac 2 

i 

i _ 

o—i— 

(28) 

AC, 


(27) 

AC 0 

O—I— 

(25) 

CLK 

0—1 

(22) 

V CC 

o— j 

(7) 

GNDQ — j 


- jfflfflffl 

1 OUTPUT BUFFER 1 I ^ 1 


DECODE 

LOGIC 




ADDRESS REGISTER 


X* 


+1, +2 LOGIC 




ADDRESS MULTIPLEXER 


STACK 

REGISTER 

FILE 


Bg Bg B ? Bg Bg B 4 B 3 B 2 B 1 Bq 
(24) (21) (19) (17) (15) 

(23) (20) (18) (16) (14) 


n 




j— O test 
(26) 


STACK POINTER 





_i 


PIN CONFIGURATION 



PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

5-6 

8-13 

Ag-Ag 

Microprogram Address outputs 

Three-state 
Active high 

1,28,27 

o 

< 

O 

O 

< 

Next Address Control Function inputs 

Ail addressing control functions are selected by these command lines. 

Active high 

14-21 

23-24 

Bo-Bg 

Branch Address inputs 

Determines the next address of an N-way branch when used with the BRANCH 

TO SUBROUTINE (BSR) or BRANCH ON TEST (BRT) command. 

Active high 

2 

ER 

Enable input 

When in the low state, the Microprogram Address outputs are enabled. 

Active low 

25 

CLK 

Clock Input— High to Low transition for stack operations, Low to High trans- 
ition for address modification. 

— t_f~ 

26 

TEST 

Test input 

Used in conjunction with four NEXT ADDRESS CONTROL FUNCTION 
commands to effect conditional skips, branches, and stack operations. 

Active high 

7 

GND 

Ground 


22 

V CC 

+5 Volt supply 
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PRELIMINARY SPECIFICATION 


8X02-1, XL 


FUNCTIONAL DESCRIPTION 

The Slgnetics 8X02 Control Store Sequenc- 
er is an LSI device using low power Schott- 
ky technology and is intended for use in 
high performance microprogrammed appli- 
cations. When used alone, the 8X02 is cap- 
able of addressing up to IK words of mic- 
roprogram. This may be expanded to any 
microprogram size by conventional paging 
techniques. 

The Address Register consists of 1 0 D-type, 
edge-triggered flip-flops with a common 
clock. A new address is entered into the 
Address Register on the low-to-high tran- 
sition of the clock. The next address to be 
entered into the Address Register is sup- 
plied via the Address Multiplexer. 

The Address Multiplexer is a 5-input device 
that is used to select either the branch input, 
+1 adder, +2 adder, stack register file, or 
ground (all zeros) as the source of the next 
microinstruction address. The proper multi- 
plexer channel is automatically selected via 
the Decode Logic according to the Address 
Control Function Input and Test Input line. 


The +1, +2 logic is used to increment the 
present contents of the Address Register by 
1 or 2, depending on the function input 
command. Thus, the next address to the 
Control Store ROM/PROM may be either 
the current address plus 1 (N+1) or the 
current address plus 2 (N+2). If the same 
Microprogram Address is to be used on 
successive occasions, the clock to the 8X02 
must simply be disabled; therefore, no new 
address is loaded into the Address Register. 

The Stack File Register is used to provide a 
return address linkage whenever a subrou- 
tine or loop is executed. The 4X10 stack 
operates in a last-in, first-out (LIFO) mode, 
with the stack pointeralways pointing to the 
next address to be read. Operation of the 
stack pointer is automatically controlled by 
the Address Control Function Inputs. Since 
the stack is 4 words deep, up to 4 loops 
and/or subroutines may be nested. 

The branch input is a 10-bit field of direct 
inputs to the multiplexer which can be se- 
lected as the next control store address. 
Using the appropriate branch command, an 
N-way branch is possible where N is the 


address of any microinstruction within the 
1024 word microcode page. Likewise, the 
RESET command is a special case of an N- 
way branch in which the multiplexer selects 
an all zeros input, forcing the next microin- 
struction address to be zero. 

The Test Input line is used in conjunction 
with the conditional execution of 4 Address 
Control Function commands. When the 
Test Input is false (low), the sequencer 
simply increments to the next address 
(N+1). When it is true (high), the sequencer 
executes a branch as defined by the input 
command, thereby transferring control to 
another portion of the microprogram. 

All Address Output lines of the 8X02 are 
three-state buffered outputs with a common 
enable line (EN). When the Enable line is 
high, all outputs are placed in a high- 
impedance state, and external access to the 
control store ROM/PROM is possible. This 
allows a preprogrammed set of mi- 
croinstructions to be executed from exter- 
nal or built-in test equipment (BITE), vec- 
tored interrupts, and Writable Control Store 
if implemented. 


NEXT ADDRESS CONTROL FUNCTION TABLE 


MNEMONIC 

DESCRIPTION 

FUNCTION 

ACj i o 

TEST 

NEXT ADDRESS 

STACK 

STACK POINTER 

TSK 

Test and skip 

0 

0 

0 

False 

Current + 1 

N.C. 

N.C. 






True 

Current + 2 

N.C. 

N.C. 

INC 

Increment 

0 

0 

1 

X 

Current + 1 

N.C. 

N.C. 

BLT 

Branch to loop if 

0 

1 

0 

False 

Current + 1 

X 

Deer 


test input true 




True 

Stack reg file 

POP (read) 

Deer 

POP 

POP stack 

0 

1 

1 

X 

Stack reg file 

POP (read) 

Deer 

BSR 

Branch to sub- 

1 

0 

0 

False 

Current + 1 

N.C. 

N.C. 


routine if test 
input true 




True 

Branch address 

PUSH (Curr + 1) 

Incr 

PLP 

Push for looping 

1 

0 

1 

X 

Current + 1 

PUSH (Curr Addr) 

Incr 

BRT 

Branch if test 

1 

1 

0 

False 

Current + 1 

N.C. 

N.C. 


input true 




True 

Branch address 

N.C. 

N.C. 

RST 

Set microprogram 
address output to 

1 

1 

1 

X 

All O’s 

N.C. 

N.C. 


zero 









X = Don’t care 
N.C. = No change 
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PRELIMINARY SPECIFICATION 


8X02-1, XL 


FUNCTIONAL DESCRIPTION 

The following is a description of each of the eight Next Address Control Functions (AC 2 -AC 0 ) 


MNEMONIC 

TSK 


FUNCTION DESCRIPTION 


AC 2 - 0 = 000: TEST AND SKIP 
Perform test on Test Input Line. 


If test is 
False (Low): 
If test is 
True (High) 


Next Address = Current Address + 1 
Stack Pointer unchanged 
Next Address = Current Address + 2 
(i.e. Skip next microinstruction) 
Stack Pointer unchanged 


AC 2 -o = 001 : INCREMENT 
Next Address = Current Address + 1 
Stack Pointer unchanged 


AC 2 -o = -010: BRANCH TO LOOP 

IF TEST CONDITION TRUE. 
Perform test on Test Input Line. 


If test is 
False (Low): 
If test is 
True (High): 


Next Address = Current Address + 1 
Stack Pointer decremented by 1 
Next Address = Address from Stack 
Register File (POP) 

Stack Pointer decremented by 1 


AC 2 -o = 011: POP STACK 

Next Address = Address from Stack Register File (POP) 
Stack Pointer decremented by 1 


AC 2 -o = 100: BRANCH TO SUBROUTINE 
IFTEST CONDITION TRUE. 

Perform test on Test Input Line. 

If test is Next Address = Current Address + 1 

False (Low): Stack Pointer unchanged 

If test is Next Address = Branch Address Input (Bq- 9 ) 

True (High): Stack Pointer incremented by 1 

PUSH (write) Current Address + 1 - Stack Register File 

AC 2 -q = 101 : PUSH FOR LOOPING 
Next Address = Current Address + 1 
Stack Pointer incremented by 1 
PUSH (write) Current Address - Stack Register File 

AC 2 -o = 110: BRANCH ON TEST CONDITION TRUE 
Perform test on Test Input Line. 

If test is Next Address = Current Address + 1 

False (Low): Stack Pointer unchanged 

If test is Next Address = Branch Address Input (Bo- 9 ) 

True (High): Stack Pointer unchanged 


AC^ = 1 1 1 : RESET TO ZERO 
Next Address = 0 
Stack Pointer unchanged 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Power supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 

vo 

Off-State output voltage 

+5.5 

Vdc 

Ta 

Operating temperature range 

0° to +70° 

°C 

t stg 

Storage temperature range 

-65° to +150° 

°C 


fit 

O 

<0 

<0 

III 

o 

o 

DC 

0 . 

O 

m 

o 
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PRELIMINARY SPECIFICATION 


8X02-I.XL 


DC ELECTRICAL CHARACTERISTICS ta = o°C to +70°C, 4.75 < v^ 5.25V 



PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 



Typ 1 

Max 




V| H 

High level input voltage 


2 


Ml 

V 

V|L 

Low level input voltage 




P 

V 

V| 

Input clamp voltage 

Vec = 4 75v - 'l = -18mA 




V 

VOH 

High level output voltage 

VcC = 4 - 75V . 'OH = -2.6mA 

2.4 


HI 

V 

VOL 

Low level output voltage 

V C c = 4 -75V, Iql = 8mA 




V 

'l 

Input current at maximum 

Input voltage 

V cc = 5.25V, V, = 5.5V 



100 

AiA 

'IH 

High level input current 

ac 2 -ac 0 , ER.test 

V CC = 5.25V, V| = 2.7V 



40 

juA 


Bg-Bo 




20 

juA 


CLK 




60 

/iA 

'IL 

Low level input current 

AC 2 -AC 0 , ER. TEST 

VCC = 5.25V, V| = 0.4V 



-0.72 

mA 


Bg-Bg 




-0.36 

mA 


CLK 




-1.08 

mA 

'os 

Short-circuit output current 

V C C = 5.25V 

-15 


-100 

mA 

'OZH 

High-Z state output current 

v 0 ut = 2 - 7V 



20 

luA 

' OZL 

High-Z state output current 

v OUT = °- 4V 



-20 

HA 

'cc 

Supply current 

V CC = 5.25V 


165 

200 

mA 


NOTE 

1. All typical values are at = 5V, = 25°C. 


VOLTAGE WAVEFORMS 


TEST LOAD CIRCUIT 


co 

o 

© 

c 

O) 

w 


POINT V CC 



ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 


NOTES 


A. C|_ includes probe and jig capacitance. 

B. All diodes are 1N916 or 1N3064. 


C. R L = 2k.C = 15pF. 



SETUP AND 

TIMING 

INPUT f 

HOLD TIMES 

/ 3V 

M.3 V 




'SETUP-* 

DATA 

INPUT y 





r 1.3V 

' ov 



ENABLE AND DISABLE TIMES THREE-STATE OUTPUTS 






\ 
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PRELIMINARY SPECIFICATION 


8X02-1, XL 


AC ELECTRICAL CHARACTERISTICS t a = 0° -70°C, V C c = 5.ov ± 5% 






LIMITS 



PARAMETER 

TO 

FROM 




UNIT 


Min 

Typ 1 

Max 





‘hi (1) 

Test 


jj* 

0 

-10 


ns 

(0) 




0 

-24 




Control and data input setup 
times with respect to CLK (l) 
for stack related functions 
(BLT, POP, BSR, PLP) (2) 

I 

I 



1 

ns* 

tSF 1 (D 

AC0-AC2 



35 

23 



(0) 


jllilpl 

msmk 

35 

22 

H 


t s r (i) 

Test 



28 

23 



(0) 




28 

22 

■ 



Propagation delay 

Ao-A 9 

EN 

■ 



ns 

tpLZ 

Low to high Z 




12 

35 


tpHZ 

High to high Z 




16 

35 


tpZL 

High to low 



pT" ■ 

14 

25 


tpZH 

High Z to high 

Propagation delay 

Aq-A 9 

Clock 


15 

35 


tpHL 

High to low 




33 

40 


tpLH 

Low to high 




33 

40 



Clock pulse width 

1 




■ 

ns 

tpw 

High 



50 

36 

1 


tp W 

Low 

■ 


60 

42 

1 



Control and data input setup 
times with respect to CLK ( t ) 
for non-stack related functions 
(TSK, INC. BRT, RST) 

1 

I 



I 

ns 

tSF C) 

ACo-AC 2 



90 

70 



(0) 


9 

111 

90 

70 



t SK C) 

Bo-B 9 2 

II 


27 

22 



(0) 

„ 

1 

HH 

29 

24 

1 


t S | (D 

Test 

■ 

II 

60 

45 



(0) 




60 

45 




Control and data input hold 
times with respect to CLK (!) 

■ 


■ 


■ 

ns 

*HF (D 

AC<rAC 2 



1 

-7 



(0) 


II 


d 

-12- 

1 


tHK (D 

B 0 -B 9 2 


11 

sl 

-12 



(0) 


1 


11 

-10 

■ 



NOTES 

1. Typical values are to Ta = 25° C and Vcc = 5 0 volts 

2. B 0 -B 9 inputs are required to Clock ( I ) only. See TSK (1) and TSK (0). 
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8X300-1 


DESCRIPTION 

The Signetics 8X300 Microcontroller is a 
monolithic, high-speed microprocessor im- 
plemented with bipolar Schottky technolo- 
gy. As the central processing unit, CPU, it 
allows 16-bit instructions to be fetched, 
decoded and executed in 250ns. A 250ns 
instruction cycle requires maximum memo- 
ry access of 65ns, and maximum I/O device 
access of 35ns. 

Microcontroller instructions operate on 8- 
bit, parallel data. Logic is distributed along 
the data path within the Microcontroller. 
Input data can be rotated and masked be- 
fore being subject to an arithmetic or logical 
operation; and output data can be shifted 
and merged with the input data, before 
being output to external logic. This allows 1 - 
to 8-bit I/O and data memory fields to be 
accessed and processed in a single instruc- 
tion cycle. 

PROGRAM STORAGE INTERFACE 

Program Storage is typically connected to 
the A0-A12 (A12 is least significant bit) and 
10-115 signal lines. An address output on 
A0-A12 identifies one 16-bit instruction 
word in program storage. The instruction 
word is subsequently input on 10-115 and 
defines, the Microcontroller operations 
which are to follow. 

The Signetics 82S115 PROM, or any TTL 
compatible memory, may be used for pro- 
gram storage. 

I/O DEVICES INTERFACE 

An 8-bit I/O bus, called the Interface Vector 
(IV) data bus, is used by the Microcontroller 
to communicate with 2jfields of I/O devices. 
The complementary LB and RB signals 
identify which field of the I/O devices is 
selected. 

Both I/O data and I/O address information 
can be output on the IV bus. The SC and WC 
signals are typically used to distinguish 
between I/O data and I/O address informa- 
tion as follows: 

SC WC 

1 0 I/O address is being output on IV 
bus 

0 1 I/O data is being output on IV bus 

0 0 I/O data is expected on the IV, 

bus, as input to the Microcontroller 

1 1 Not generated by the Microcontrol- 

ler 

The Signetics 82SXXX series RAM, and the 
8T32/33 may be attached to the IV bus. 


FEATURES 


PIN CONFIGURATION 


• 185ns instruction decode and execute 
delay (with Signetics 8T32/33 I/O port) 

• Eight 8-bit working registers 

• Single instruction access to 1 -bit, 2-bit, 3- 
bit or 8-bit field on I/O bus 

• Separate instruction address, instruc- 
tion, and I/O data buses 

• On-chip oscillator 

• Bipolar Schottky technology 

• TTL inputs and outputs 

• Tri-state output on I/O data bus 

• +5 volt operation from 0° to 70° C 



PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

2-9, 45-49 

A0-A12: 

Instruction address lines. A high level equals 
“1.” These outputs directly address up to 
8192 words of program storage. A12 is least 
significant bit. 

Active high 

13-28 

10-115: 

Instruction lines. A high level equals “1.” 
Receives instructions from Program Storage. 
I 15 is least significant bit. 

Active high 

33-36, 

IVBO-IVB7 

Interface Vector (IV) Bus. A low level equals 

Three-state 

38-41 


“1.” Bidirectional tri-state lines to communi- 
cate with I/O devices. IVB7 is least significant 
bit. 

Active low 

42 

MCLK: 

Master Clock. Output to clock I/O devices, 
and/or provide synchronization for external 
logic 


30 

WC: 

Write Command. High level output indicates 
data is being output on the IV Bus. 

Active high 

29 

SC: 

Select Command. High level output indicates 
that an address is being output on the IV 
Bus. 

Active high 

31 

LB: 

Left Bank. Low level output to enable one of 
two sets of I/O devices (LB is the comple- 
ment of RB). 

Active low 

32 

RB: 

Right Bank. Low level output to enable one of 
two sets_of I/O devices (RB is the comple- 
ment of LB). 

Active low 

44 

HALT: 

Low level is input to stop the Microcontroller. 

Active low 

43 

RESET: 

Low level is input to initialize the Microcon- 
troller. 

Active low 

10-11 

XI, X2: 

Inputs for an external frequency determining 
crystal. May also be interfaced to logic or test 
equipment. 


50 

VR 

Reference voltage to pass transistor. 


1 

VCR 

Regulated output voltage from pass transistor. 


37 

V CC : 

5V power connection. 


12 

GND: 

Ground. 
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MICROCONTROLLER ARCHITECTURE 


A0-A12 

INSTRUCTION ADDRESS 


10-115 

INSTRUCTION DATA 


V R . 

V CR- 



IVB0-IVB7 
IV BUS 


-O RB 


-O LB 


-O WC 


-O sc 


-O MCLK 


-O HALT 


Figure 1 


R1 — General working register 
R2 — General working register 
R3 — General working register 
R4 — General working register 
R5 — General working register 
R6 — General working register 
R11 — General working register 
AUX — General working register. Con- 
tains second term for arithmetic or 
logical operations. 


OVF — The least-significant bit of this reg- 
ister is used to reflect overflow sta- 
tus resulting from the most recent 
ADD operation (see Instruction Set 
Summary). 


Instruction Register (IR) 

— Holds the 16-bit instruction word 
currently being executed. 


Program Counter (PC) 

— Normally contains the address of 
the current instruction and is incre- 
mented to obtain the next instruc- 
tion address. 

Address Register (AR) 

— A 13-bit register containing the 
address of the current instruction. 


Table 1 INTERNAL REGISTERS 

sjgnutics 
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INSTRUCTION CYCLE 

Each Microcontroller operation is executed 
in 1 instruction cycle, which may be as 
short as 250ns. The Microcontroller gener- 
ates MCLK to synchronize external logic to 
the instruction cycle. Instruction cycles are 
subdivided into quarter cycles. MCLK is an 
output during the last quarter cycle. 

During the third quarter cycle of an instruc- 
tion, an address is output on A0-A1 2, identi- 
fying the location in program storage of e 
next instruction word. This instruction word 
defines the next instruction, which must be 
input on 10-115 during the first quarter cycle 
of the next instruction cycle (see Table 2). 

Instruction Set Summary 

The 16-bit instruction word input on 10-115 
is decoded by the instruction decode logic 
to implement events that are to occur during 
the remainder of the instruction cycle. Gen- 
erally the 16-bit instruction word is decoded 
as follows: 

Bit Position 0 12 3 15 


Instruction Op«fand(«) Specification 
Class 

A detailed usage of the 13 “operand (s) 
specification” bits is given in following sec- 
tions. 

Three, operation code bits allow for 8 in- 
struction classes. The 8 instruction classes 
are summarized in Table 3. Each entry is 
referred to as an “instruction class” because 
the unique architecture of the Interpreter 
allows a number of powerful variations to be 
specified by the 1 3 operand (s) specification 
bits. A complete description of instruction 
formats and some instruction examples are 
provided in the Microprocessor Applica- 
tions manual. 

Data Processing 

The Microcontroller architecture includes 
eight 8-bit working registers, an arithmetic 
logic unit (ALU), an overflow register, and 
the 8-bit IV Bus. Internal 8-bit data paths 
connect the registers and IV Bus to the 
ALU inputs, and the ALU output to the 
registers and IV Bus. Data processing logic 
is distributed along these internal 8-bit data 
paths. Rotate and mask logic precedes the 
ALU on the data entry path. Shift and 
merge logic follows the ALU on the data 
output path. All 4 sets of logic can operate 
on 8 data bits in a single instruction cycle 
(See Figure 1). 

When less than 8 bits of data are specified 
for output to the IV bus by the ALU, the data 
field (shifted if necessary) is inserted into 
the prior contents of the IV bus latches. The 


TYPICAL SYSTEM CONFIGURATION 

+5V 



Figure 2 


INSTRUCTION 
AND IV 
BUS DATA 
INPUT 

DATA 

PROCESSING 

ADDRESS 
AND IV 

BUS CHANGING 

ADDRESS AND 
IV BUS DATA 
VALID 

MCLK = HIGH 

•— Vi cycle — 

— Vi cycle -* 

«- Vi cycle -*• 

■*— V* cycle — ► 


Table 2 INSTRUCTION CYCLE 


IV bus latches contain data input at the start 
of an instruction. This data in the IV bus 
latches will be specified in the instruction as 
a) IV bus source data or b) data from an 
automatic read when the IV bus is specified 
as a destination. Therefore, IV bus bit posi- 
tions outside an inserted bit field are un- 
modified. 

Data Addressing 

Sources and destinations of data are speci- 
fied using a 5-bit octal number. The source 
and/or. destination of data to be operated 
upon is specified in a single instruction 
word. 

Referring to Figure 1, the Auxiliary register 
(address 00) is the implied source of the 
second argument for ADD, AND or XOR 
operations. 

IVL and IVR are write-only registers used 
only as a destination. They have addresses 
and are treated as registers, but in reality 
they do not exist. When IVL is specified as a 
destination or the D field = ‘20-27 8 , then LB = 
‘low’, RB = ‘high’ are generated; when IVR is 
specified as a destination or the D field = 30- 
37 g, then RB = low, LB = ‘high’ are generat- 
ed. 

When IVL or IVR is specified as the destina- 
tion in an instruction, SC is also activated 

sHjnctics 


and data is placed on the IV bus. If IVL or IVR 
is specified as a source of data, the source 
data is all zeroes. 

INSTRUCTION SEQUENCE 
CONTROL 

The Address Register and Program Counter 
are used to generate addresses for access- 
ing an instruction. The Address Register is 
used to form the instruction address, and in 
all but 3 instructions (XEC, NZT, and JMP) 
the address is copied into the Program 
Counter. The instruction address is formed » 
in 1 of 3 ways: 

1. For all instructions but the JMP, XEC, ® 
and a satisfied NZT, the Program Coun- O) 
ter is incremented by 1 and placed in the (/) 
Address Register. 

2. For the JMP instruction, the full 13-bit 
address field from the JMP instruction is 
placed into the Address Register and 
copied into the Program Counter. 

3. For the XEC and NZT instructions, the 
high order 5- or 8-bits of the Program 
Counter are combined with 8- or 5- 
lower-order bits of ALU output (XEC or 
NZT) and placed in the Address Regis- 
ter. For the NZT instruction, it is also 
copied into the Program Counter. 


©1C MASTER 1978 


1885 


MICROPROCESSOR 





8X300-1 


INSTRUCTION SET 

The 8X300 Microcontroller has a repertoire 
of 8 instruction classes which allow the user 
to test input status lines, set or reset output 
control lines, and perform high speed 
input/output data transfers. All instruc- 
tions are 16 bits in length and each is 
fetched, decoded and executed in 250ns. 

Data is respresented as an 8-bit byte; bit 
positions are numbered from left to right, 
with the least significant bit in position 7. 

0 1 2 3 4 5 6 7 


Within the 8X300, all operations are per- 
formed on 8-bit bytes. Arithmetic opera- 
tions use 8-bit, unsigned 2’s complement 
arithmetic. 

INSTRUCTION FORMATS 

The general 8X300 instruction format is: 

0 1 2] 3 4 5 6 7 8 9 10 11 12 13 14 15 
OP Operand(s) 


All instructions are specified by a 3-bit 
Operation (Op Code) field. The operand 
may consist of the following fields: Source 


K 

O 

(A 

(A 

III 

O 

O 

a 

a 

o 

a 

o 


OPERATION 

FORMAT 

RESULT 

NOTES 

MOVE 

m 

Content of data field specified by 
{s, R/l} replaces data in field 



. 

specified by{D, R/L.} 


ADD 

1,11 

Sum of AUX and data specified by 
(s, R/l} replaces data in field spec- 
ified by {d, R/l} . 

If S and D both are 
registers, then R/L 

AND 

Ml 

Logical AND of AUX and data speci- 
fied by {s, R/l} replaces data in 
field specified by {d, R/L.} 

specifies a right rotate 
of the register specifi- 
ed by S. 

XOR 

1,11 

Logical exclusive OR of AUX and 
data specified by {s, R/l} replaces 
data in field specified by (d, R/L.} 


XMIT 

111,1V 

The literal value 1 replaces the data 
in the field specified by {s,L.} 

If S is an I/O address 
then 1 is limited to 
range 00-37. Other- 
wise 1 is limited to 
range 000-377. 

NZT 

111,1V 

If the data in the field specified by 
{s, l} equals zero, perform the 
next instruction in sequence. If the 
data specified by {s,L }is not equal 
to zero, execute the instruction at 
address determined by using the lit- 
eral 1 as an offset to the Program 
Counter. 

If S is an I/O address 
then 1 is limited to 
range 00-37. Other- 
wise 1 is limited to 
range 000-377. 

XEC 

111,1V 

Perform the instruction at address 
determined by applying the sum of 
the literal 1 and the data specified by 
(s, L } as an offset to the Program 
Counter. If that instruction does not 
transfer control, the program se- 
quence will continue from the XEC 
instruction location. 

The offset operation is 
performed by reduc- 
ing the value of PC to 
the nearest multiple of 
32 (if 1=00-37) or 256 (if 

1 = 000-377) and add- 
ing the offset. 

JMP 

a 

The address value A replaces con- 
tents of the Program Counter. 

A limited to the range 
0-177778. 


Table 3 8X300 INSTRUCTION SUMMARY 


(S) field, Destination (D) field, Rotate/ 
Length (R/L) field, Immediate (I) field, or 
(Program Storage) Address (A) field. 

The instructions are divided into 5 format 
types, based on the Op Code and the Oper- 
and(s), as shown in Figure 3. 


INSTRUCTION FORMATS 

OPERATIONS 
(REGISTER TO REGISTER) 

MOVE AND 
ADO XOR 


8 9 10 111 12 13 14 15 



OPERATIONS 

(REGISTER TO I/O. I/O TO REGISTER, I/O TO I/O) 
MOVE ADO 

AND XOR 


8 9 10 11 12 13 14 15 



XEC XMIT* 
NZT 


8 9 10 11 12 13 14 15 



XEC XMIT* 
NZT 


3 4 5 6 7 8 9 10 I 11 12 13 14 15 



Type V 

•NOTE 

If XMIT, S actually represents the destination. 

Figure 3 
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INSTRUCTION FIELDS 

Op Code Field (3-Bit Field) 

The Op Code field is used to specify 1 or 8 
8X300 instructions as shown in Table 4. 


OP CODE 
OCTAL 
VALUE 

INSTRUCTION 

0 

MOVE 

S,R/L,D 

1 

ADD 

S,R/L,D 

2 

AND 

S,R/L,D 

3 

XOR 

S,R/L,D 

4 

XEC 

l,R/L,S or l,S 

5 

NZT 

l,R/L,S or l,S 

6 

XMIT 

l,R/L,D or l,D 

7 

JMP 

A 


Table 4 OP CODE FIELD OCTAL 
ASSIGNMENTS 

S,D Fields (5-Bit Fields) 

The S and D fields specify the source and 
destination of data for the operation defined 
by the Op Code field. The Auxiliary Register 
is an implied second source for the instruc- 
tions ADD, AND and XOR, each of which 
require two source fields. That is, instruc- 
tions of the form, 

ADD X, Y 

imply a third operand, say Z, located in the 
Auxiliary Register so that the operation 
which takes place is actually X + Z, with the 
result stored in Y. 

The S and/or D fields may specify a register, 
or a 1 to 8-bit I/O field. S and D field value 
assignments in octal are shown in Table 5. 


OCTAL 

VALUE 


OCTAL 

VALUE 


00 

AUX-Auxiliary Register 

10 

OVF-Overflow register-Used only 

01 

R1 


as a source 

02 

R2 

11 

R11 

03 

R3 

12 

Unassigned 

04 

R4 

13 

Unassigned 

05 

R5 

14 

Unassigned 

06 

R6 

15 

Unassigned 

07 

IVL Register-Left Bank I/O address 

16 

Unassigned 


register. Used only as a destination. 

17 

IVR Register-Right Bank I/O ad- 
dress register. Used only as a desti- 
nation. 


Os-1 7s is used to specify 1 of 7 working registers (R1-R6, R11), the Auxiliary Register, the 
Overflow Register, or IVL and IVR write-only registers. 


a. Register Specification 


2081- 278 is used to specify the least significant bit of a variable length field within the I/O 
Port previously selected by the IVL register. The length of the field is determined by R/L. 


0 1 234567 


OCTAL 

VALUE 

20 

21 

22 

23 

24 

25 

26 
27 


♦♦♦♦♦444 

1 1 1 1 1 1 1 1 


Field 

Field 

Field 

Field 

Field 

Field 

Field 

Field 


within 

within 

within 

within 

within 

within 

within 

within 


previously 

previously 

previously 

previously 

previously 

previously 

previously 

previously 


selected Port; 
selected Port; 
selected Port; 
selected Port; 
selected Port; 
selected Port; 
selected Port; 
selected Port; 


position of LSB = 0 
position of LSB = 1 
position of LSB = 2 
position of LSB = 3 
position of LSB = 4 
position of LSB = 5 
position of LSB = 6 
position of LSB = 7 


b. Left Bank I/O Field Specification 


30s- 378 is used to specify the least significant bit of a variable length field within the I/O 
Port previously selected by the IVR Register. The length of the field is determined by R/L. 


01234567 


OCTAL 

VALUE 

30 

31 

32 

33 

34 

35 

36 

37 


mmii 

1 1 1 1 1 1 1 1 


Field 

Field 

Field 

Field 

Field 

Field 

Field 

Field 


within 

within 

within 

within 

within 

within 

within 

within 


previously 

previously 

previously 

previously 

previously 

previously 

previously 

previously 


selected Port 
selected Port 
selected Port 
selected Port 
selected Port 
selected Port 
selected Port 
selected Port 


position of LSB = 0 
position of LSB = 1 
position of LSB = 2 
position of LSB = 3 
position of LSB = 4 
position of LSB = 5 
position of LSB = 6 
position of LSB = 7 


c. Right Bank I/O Field Specification 


0) 

.O 

4-> 

0 

c 

o> 

CO 


Table 5 S AND D FIELD OCTAL ASSIGNMENTS 
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R/L Field (3-Bit Field) 

The R/L field performs one of two functions, 
specifying either a field length (L) or a right 
rotation (R). The function it specifies for a 
given instruction depends upon the con- 
tents of the S and D fields: 

A . When both S and D specify registers, the R/L 
field is used to specify a right rotation of the 
data specified by the S field. (Rotation occurs 
on the bus and not in the source register.) The 
register source data is right rotated within one 
instruction cycle time independent of the num- 
ber of bit positions specified in the R/L field. 

B . When either or both the S and D fields specify a 
variable length I/O data field, the R/L field is 
used to specify the length of that data field. 

C. R/L field assignments are shown in Table 6. 


R/L FIELD 
OCTAL 
VALUE 

SPECIFICATION 

0 

Fieid Length = 6 Bits 

1 

Field Length = 1 Bit 

2 

Field Length = 2 Bits 

3 

Field Length = 3 Bits 

4 

Field Length = 4 Bits 

5 

Field Length = 5 Bits 

6 

Field Length = 6 Bits 

7 

Field Length = 7 Bits 


Table 6 R/L FIELD OCTAL 
ASSIGNMENTS 


I Field (5/8-Bit Field) 

The I field is used to load a literal value 
(contained in the instruction) into a register, 
or a variable I/O data field, or to modify the 
low order bits of the Program Counter. 

The length of the I field is based on the S 
field in XEC, NZT, and XMIT instructions, as 
follows: 

A. When S specifies a register, the literal I is an 8- 
bit field (Type III format). 

(/3 B. When S specifies variable I/O data field, the 
O literal I is a 5-bit field (Type IV format). 

+- > 

<D 

C 

O) 

GO 


A Field (13-Bit Field) 

The A field is a 13-bit Program Storage 
address field. This allows the 8X300 to di- 
rectly address 8192 instructions. 

REGISTER OPERATIONS 

When a register is specified as the source 
and a variable I/O data field is specified as 
the destination, the low order bits of the 
results of the instructions MOVE, ADD, XOR 
are merged with the original destination 
data. 

When an I/O data field of 1 to 8 bits is 
specified as the source, and a register as the 
destination, the 8-bit result of the opera- 
tions MOVE, ADD, AND, XOR is stored in 
the register. The operations ADD, AND, 
XOR actually use the I/O data field (1 to 8 
bits) with leading zeros to obtain 8-bit 
source data for use with the 8-bit AUX data 
during the operation. 

IVL and I VR are write-only pseudo registers, 
and therefore can be specified as destination 
fields only. Operations involving IVL and 
IVR as sources are not possible. For exam- 
ple, it is not possible to increment IVR or IVL 
in a single instruction, and the contents of 
IVL or IVR cannot be transferred to a work- 
ing register, or I/O Port. 

The OVF (Overflow) Register can only be 
used as a source field; it is set or reset only 
by the ADD instruction. 

ADDRESSING DATA ON THE 
INTERFACE VECTOR 

I/O data fields are implemented via genera! 
purpose 8-bit I/O registers called Interface 
Vector (IV) Bytes. The IV registers serve to 
select IV bytes. In order for an instruction to 
access (read or write) an I/O data field, the 
address must be output to the IVL or IVR 
registers. 

Thus, two instructions are required to oper- 
ate on an Interface Vector byte. 

XMIT ADDRESS, IVL 

MOVE LB, RB 


8X300-1 

Each of the two IV registers (IVL and IVR) 
may be set to select an IV byte, therefore two 
I/O ports may be active at one time— one on 
the Right Bank (IVR) and one on the Left 
Bank (IVL). Data may be input and output in 
one instruction following the selection of IV 
bytes: 

XMIT ADDRESS1, IVL- 

XMIT ADDRESS2, IVR 

ADD LB, RB 

Once the IV byte is selected (addressed) it 
will remain selected until another address is 
output to the same IV register. Since an IV 
register (IVL, IVR) can be used only as a 
destination field of an instruction, any in- 
struction sending data to IVL or IVR can be 
used to select an IV byte. 

From the user’s standpoint, however, all IV 
byte outputs can be read by an external 
device regardless of whether they are se- 
lected or not. 

The address range of IVL and IVR isO-255io. 

INSTRUCTION DESCRIPTIONS 

The following instruction descriptions em- 
ploy MCCAP (the 8X300 Cross Assembly 
Program) programming notation. This no- 
tation varies somewhat from the instruction 
descriptions provided in Tables 3 through 5. 
Thus, for example, explicit L field definition, 
as shown in Table 3 and Table 4 is not 
required by MCCAP instructions; MCCAP 
can create appropriate variable field ad- 
dresses from information contained in Data 
Declaration statements which may be pro- 
vided by the programmed at the beginning 
of his program. 

The 8X300 instruction set is described be- 
low with examples shown in Figures 4 
through 11. 
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MOVE S,D or 
MOVE S(R),D 

Format: Type I, Type II 

Operation: (S)*^(D) 

Description 

Move data. The contents of S are transferred 
to D; the contents of S are unaffected. If 
both S and D are registers, R/L specifies a 
right rotate of the source data before the 
move. Otherwise, R/L specif ies the length of 
the source and/or destination I/O data field. 
If the MOVE is between Left Bank and Right 
Bank I/O field, an 8-bit field must always be 
moved. 

Example 

Store the least significant 3 bits of registers 
(R5) in bits 4, 5 and 6 of the I/O Port previ- 
ously addressed by the IVL register. See 
Figure 4. 


MOVE S,D or MOVE S(R),D 


MOVE R5. IV ^ 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


o 

o 

o 

0 0 10 1 

0 1 1 

o 

o 

1 0 

\ 

0 1 5 

3 

2 ! 6 1 


BINARY REPRESENTATION 
OCTAL REPRESENTATION 


SPECIFIES LSB OF I/O FIELD AS BIT 6 
SPECIFIES LEFT BANK I/O FIELD 
SPECIFIES 3-BIT I/O FIELD 
SPECIFIES REGISTER S 



0 1 2 3 4 5 6 7 
|o 1 1 0 0 1 1 o| 


/// 


X X X X 1 1 0 xl 


R5 


SELECTED LEFT BANK 10 FIELD AFTER OPERATION 



NOTE 

X's in the field denote bits unaffected by the move operation. 


Figure 4 


ADD S,D or 
ADD S(R),D 

Format: Type I, Type II 

Operation: (S) + (AUX)— ►D 
Carry — ►OVF 
Description 

Unsigned 2’s complement 8-bit addition. 
The contents of S are added to the contents 
of the Auxiliary Register. The result is stored 
in D; OVF is set to the value of the carry. If 
both S and D are registers, R/L specifies a 
right rotate of the source (S) data before the 
operation. Otherwise, R/L specifies the 
length of the source and/or destination I/O 
data fields. S and AUX are unaffected unless 
specified as the destination. 

Example 

Add the contents of R1 rotated 4 places to 
AUX and store the result in R3. See Figure 5. 





(0 

o 

<D 

C 

O) 

0 ) 
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AND S,D or 
AND S(R),D 

Format: Type I, Type II 
Operation: (S) A (AUX)-^D 
Description 

Logical AND. The AND of the source field 
and the Auxiliary Register is stored into the 
destination. If both S and D are registers, 
R/L specifies a right rotate of the source (S) 
data before the AND operation. Otherwise 
R/L specifies the length of the source and/ 
or destination I/O data fields. S and AUX are 
unaffected unless specified as a destina- 
tion. 

Example 

Store the AND of the selected right bank I/O 
field and AUX in R4. The right bank data 
field is called WSBCD and is 4 bits long and 
located in bits 2, 3, 4 and 5. See Figure 6. 


8X3Q0-I 

£ 

AND S.D or AND S(R),D 


o 


i 


2 


AND WSBCD, R4 


X \ 



1 0 0 10 0 


0 0 



BINARY REPRESENTATION 
OCTAL REPRESENTATION 


SPECIFIES REGISTER 4 
SPECIFIES 4-BIT I/O FIELD 
SPECIFIES LSB OF RB FIELD AS BIT 6 
SPECIFIES RB FIELD 




SELECTED RIGHT BANK I/O FIELD 

SELECTED FIELD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED. 


AND OPERATION 


j ° ° ° ° ° ° 1 T 1 AUX 


I 0 0 0 0 0 0 7T| R4 


Figure 6 


XOR S,D or 

XOR S(R),D 

Format: Type I, Type II 

Operation: (S) © (AUX)*-D 

Description 

Exciusive-OR. The Exclusive-OR of the 
source field and the Auxiliary Register is 
stored in the destination. If both S and D are 
registers, R/L specifies a right rotate of the 
source (S) data before the XOR operation. 
Otherwise R/L specifies the length of the 
source and/or destination I/O data fields. S 
and AUX are unaffected unless specified as 
a destination. 


Example 

Replace the selected I/O data field with the 
XOR of the field and AUX. The I/O data field 
is called STATUS and is 5 bits in length and 
located in bits 3, 4, 5, 6 and 7 of left bank. See 
Figure 7. 


XOR S,D or XOR S(R),D 



0 0 0 1 0 0 1 1 SELECTED FIELD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED 

XOR OPERATION 


0 0 0 0 1 0 1 0 


0 0 0 1 1 0 0 1 


I I I 


0 11110 0 1 


UNAFFECTED 


AUX 


SELECTED l/O-BEFORE OPERATION 


Figure 7 


1890 


sigmitics 


©IC MASTER 1978 



8X300-1 


XEC l(S) 

Format Type III, Type IV 
Operation 

Execute instruction at the address specified 
by the Address Register with lower 5 or 8 
bits replaced by (S) + I. 

Description 

Execute the instruction at the address de- 
termined by replacing the low order bits of 
the Address Register (AR) with the low order 
bits of the sum of the literal I and the con- 
tents of the source field. If S is a register, the 
low order 8 bits of AR are replaced; if S is an 
I/O data field, the low order 5 bits of AR are 
replaced, resulting in an execute range of 
256 and 32 respectively. The Program 
Counter is not affected unless the instruc- 
tion executed is a JMP or NZT (whose 
branch is taken). 

Example 

Execute one of n JMPs in a table of JMP 
instructions determined by the value of the 
selected I/O data field on the left bank. The 
table follows immediately after the XEC 
instruction and the I/O field is called IN- 
TERPT and is a 3-bit field located in bits 4, 5 
and 6. See Figure 8. 


XEC l(S) 


*♦1 (INTERPT) 


/ 


10 10 0 




BINARY REPRESENTATION 
OCTAL REPRESENTATION 


|o 0 0 0 1 1.0 1 1 001 l| ADDRESS REGISTER-BEFORE OPERATION 
0 1 2 3 4 5 6 7 


0 1 0 1 0 1 1 0 | SELECTED I/O DATA FIELD 

VA 

0 0 0 0 0 0 1 1 SELECTED FIELD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED 


0 0 0 1 0 1 0 0 
0 0 0 1 0 1 1 1 


I 

00001 101101 1l| ADDRESS REGISTER-AFTER OPERATION 


UNAFFECTED 


0000110110011 

0000110110100 


0000110110111 


INSTRUCTION 


XEC *+1 (INTERPT) 
JMP A1 


JMP TABLE 


00001 10111011 JMP A8 

JMP A4 IS EXECUTED BECAUSE I/O FIELD INTERPT • 3 


Figure 8 


XMIT l,D 

Format: Type III, Type IV 
Operation: l-^(D) 

Description 

Transmit literal. The literal field I is stored in 
D. If D is a register, an 8-bit field is trans- 
ferred; if D is an I/O data field, up to a 5-bit 
field is transferred. 

Example 

Store the bit pattern 110 in the selected I/O 
data field on the right bank. The field name 
is VALUE and is located in bits 3, 4 and 5. 
See Figure 9. 




sfgnetics 


©IC MASTER 1978 


1891 


MICROPROCESSOR 




NZT S,l 

Format: Type III, Type IV 
Operation: 

Non-Zero Transfer. If (S) # 0, PC offset by I 
— PC; otherwise PC + 1 — PC. 

Description 

If the data specified by the S field is non- 
zero, replace the low order bits of the Pro- 
gram Counter with I. Otherwise, processing 
continues with the next instruction in se- 
quence. If S is a register, the low order 8 bits 
of the PC are replaced; if S is an I/O data 
field, the low order 5 bits of the PC are 
replaced, resulting in an NZT range of 256 
and 32 respectively. 

Example 

Jump to Program Address ALPHA if the 
selected right bank I/O field is non-zero. 
The field name is OVERFLO and it is a 1-bit 
field located in bit 3. See Figure 10. 




1892 


©1C MASTER 1978 





8X300-1 


SYSTEM DESIGN USING THE 
8X300 MICROCONTROLLER 

Designing hardware around the 8X300 In- 
terpreter reduces to selecting a program 
storage devicer (ROM, PROM, etc.), select- 
ing I/O devices (IV byte, multiplexers, RAM, 
etc.), selecting clock mode (system driven 
or crystal controlled) and interfacing the 
Microcontroller to these components. 

A specific example of a control system 
using the 8X300 Microcontroller is shown in 
Figure 12. Only 8 components— four 8T32 
I/O Ports, one 82S208 RAM, two 82S215 
ROMs, and an 8X300 are required to build 
this system which contains 512 words of 
program storage, 32 TTL I/O connection 
points, 256 bytes of working storage, and 
operates at a 250ns instruction cycle time. 


Halt, Reset Signals 


HALT: 

A low level at the HALT input stops internal 
operation of the Microcont roller a t the start 
of the next instruction after HALT i s applie d 
(quarter cycle after MCLK). Since HALT is 
sampled at the start of each instruction 
cycle it i s poss ible to prevent a cy cle by 
applying HALT early in that cycle. HALT 
does not inhibit MCLK or affect any inter- 
nal registers. Normal operation begin s with 
the next complete cycle after the HALT 
input goes high. 


RESET: 

A low level at the RESET input sets the 
program c ounter a nd address register to 
zero. While RE SET is low MCLK is inhibit- 
ed. If RESET is applied during the last 2 
quarter cycles, the MCLK du ring that cycle 
may be shortened. RESET should be ap- 
plied for 1 full instruction cyc le time to as- 
sure proper operation. When RESET input 
goes high an MCLK occurs prior to the re- 
sumption of normal processing. RESET 
does not affect the other internal registers. 


SYSTEM TIMING 


In systems with fast instruction cycle times, 
most Microcontroller delays are strictly de- 
termined by internal gate propagation de- 
lays. 


EXAMPLE OF CONTROL SYSTEM 



Figure 12 
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Since some events are constrained to occur 
in certain quarter cycles, as system cycle 
times become slower, the delays will appear 
to increase due to gating with internal 
clocks. In the table of AC Electrical Charac- 
teristics, 2 columns are used: 1 to denote 
times which occur due to internal clock 
intervention and 1 to denote minimum de- 
lays for fast cycle times. 

When using Signetics 8T32 I/O Ports, selec- 
tion of instruction cycle time involves calcu- 
lating the maximum program storage ac- 
cess time. Assuming the instruction is 
available when MCLK falls, the I/O control 
lines are stable 35ns later. Signetics 8T32’s 
require another 35ns to disable a previously 
selected port and enable the desired port 
(assumes a change in bank signals). A 10ns 
margin has been added to the 8T32 enable 
for this evaluation to reflect the fact that 
most systems will have more capacitive 
loading than the 50pF test condition in the 
8T32 specification and to allow for line de- 
lays. 

The system instruction cycle time for nor- 
mal systems such as shown in Figure 12 is 
determined by Microcontroller propagation 
delays, program storage access time, and 
port output enable times. Instruction cycle 
time is normally constrained by one or more 
of the following conditions: 

1 . Instruction to LB/RB (input phase) and I/O Port 
output enable: 

TOE S V 2 cycle - 55ns (Figure 13). 

2. Program storage access time and instruction to 
LB/RB (input phase) and I/O Port output en- 
able and IV data (input phase) to address < 
instruction cycle time (Figure 14). 

3. Program storage access time and instruction to 
address < instruction cycle time (Figure 15). 

The first constraint can be used to deter- 
mine the minimum cycle time. Using the 
inequality 35ns + 35ns < y 2 cycle - 55ns 
implies y 2 cycle > 125ns or an instruction 
time of 250ns. 

Program storage access time for a 250ns 
instruction cycle can be calculated from the 
second constraint. Noting that the specifi- 
cation for IV data (input phase) to address is 
115ns: Program storage access time + 35ns 
+ 35ns + 115ns < 250ns implies program 
storage access time < 65ns. 

The third constraint can be used to verify 
the maximum program storage access time. 
Noting that the specification for instruction 
to address is 185ns: Program storage ac- 
cess time + 185ns < 250ns confirms that 
program storage access time 65ns is satis- 
factory. 
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8X300-1 


System Clock 

The Micrcontroller has an integrated oscil- 
lator which generates all necessary clock 
signals. The oscillator is designed to con- 
nect directly to a series resonant quartz 
crystal via pins XI and X2. The crystal reso- 
nant frequency, f, is related to the desired 
cycle time, T, by the relationship f = 2/T. For 
a 250ns system, f = 8.00MHz. 


CLOCKING WITH A PULSE GENERATOR 


Type: 

Fundamental mode, 
series resonant 

Impedance at 
Fundamental: 

35 ohms maximum 

Impedance at 
harmonics and 

50 ohms minimum 

spurs: 



Table 7 CRYSTAL CHARACTERISTICS 

In lower speed applications where the cycle 
time need not be precisely controlled, a 
capacitor may be connected between XI 
and X2 to drive the oscillator. Approximate 
capacitor values are given in Table 8. If 
cycle time is to be varied, XI and X2 should 
be driven from complementary outputs of a 
pulse generator. Figure 16 shows a typical 
configuration. For systems where the Inter- 
preter is to be driven from a master clock the 
XI and X2 lines may be interfaced to TTL 
logic as shown in Figure 17. 



500 

1 .1 jUS 

1000 

2.0/iS 


Table 8 CLOCK CAPACITOR VALVES 





PULSE 

L 

A 1 

8X300 

GENERATOR 

i 

MICROCONTROLLER 



x 2 


<50 



Pulse generator characteristics. 

ZOUT = 500 V OUT = 0-1 volt “ 

Risetime < 10ns < Skew < 10ns 
Complementary outputs 

NOTE: All resistors values are typical and in ohms. 

Figure 16 


CLOCKING WITH TTL 


ioon 


47a > 

*1 

8X300 

MICROCONTROLLER 

ioon < 

;s: 47n S 

X 2 


Risetime and Falltime < 10ns 
Skew between complementary 
outputs < 10ns 


Figure 17 

AC ELECTRICAL CHARACTERISTICS V cc = 5V ± 5% and 0°C ^ T A < 70°C 


1 DELAY DESCRIPTION 1 


XI falling edge to MCLK (driven from external 
pulse generator) 

MCLK to SC/WC falling edge (input phase) 

MCLK to SC/WC rising edge (output phase) 
MCLK to LB/RB (input phase) 

Instruction to LB/RB output (input phase) 

MCLK to LB/RB (output phase) 

MCLK to IV data (output phase) 

IV data (input phase) to IV data (output phase) 

Instruction to Address 

MCLK to Address 

IV data (input phase) to Address 

MCLK to IV data (input phase) 

MCLK to Halt falling edge to prevent 
current cycle 

Reset rising edge to first MCLK 

NOTE 

1. Reference to MCLK is to the falling edge when loaded with 300pF. 

2. Loading on Address lines is 150pF. 


PROPAGATION 
DELAY TIME 


CYCLE TIME 
LIMIT 


y 2 cycle + 25ns 


y 4 cycle + 35ns 
y 2 cycle + 60ns, 

y 2 cycle + 40ns 
y 2 cycle + 40ns W 

y 2 cycle - 55ns ® 

O) 

y 4 cycle -40ns (/) 

0 to 1 cycle 
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TYPICAL INSTRUCTION CYCLE TIMING 


- INSTRUCTION CYCLE - 

I 


. INST & IV BUS | DATA i ADDRESS & IV I ADDRESS & IV 

I INPUTS ACCEPTED 1 PROCESSING BUS CHANGING BUS OUTPUT STABLE 



INSTRUCTION 

ADDRESS 

(A0-A12) 


MCLK TO ADDRESS STABLE 

-INSTRUCTION TO ADDRESS STABLE- 

i i 


INSTRUCTION TO | 
LB/RB INPUT CONTROL I 


- INSTRUCTION TO IV BUS STABLE 


IV BUS TO 

» ADDRESS STABLE 

-MCLK TO IV BUS STABLE 


Figure 18 


I PROGRAM 
4— STORAGE 
ACCESS 



CROSS HATCHED 
AREA INDICATES 
IV BUS TR I STATE 
SOLID AREA 
INDICATES 
CHANGING 
DATA 
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8X300-1 


DC ELECTRICAL CHARACTERISTICS 



PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 


Min 

Typ 

Max 




V IH 

High level input voltage 






X1.X2 


.6 



V 


Ail others 


2 



V 

V IL 

Low level input voltage 






XI ,X2 




.4 

V 


All others 




.8 

V 

V|C 

Input clamp voltage 

V CC = 4.75V 



-1.5 

V 

(Note 1 ) 

1 1 = -10mA 





'IH 

High level input current 






X1,X2 

Vcc = 5 -25V 


2700 


juA 


All others 

V |H = .6V 

v cc = 5 - 25V 

V| H = 4 .SV 

. 

<1 

50 

ka 

,'IL 

Low level input current 






X1,X2 

v cc = 5 - 25V 


-2500 


H A 


IVBO-7 

V| L = -4V ' 

v cc = 525V 


-140 

-200 

UA 


10-115 

V| L = .4V 

Vqc = 525V 


-880 

-1600 

ma 


HALT, RESET 

V, l = .4V 

V CC = 5 - 25V 

V,l = .4V 


-230 

-400 

ma 

_i 

O 

> 

Low level output voltage 





A0-A12 

v cc = 4.75 V 
l n) = 4.25mA 


.35 

.55 

V 



All others 

V cc = 4.75 V 
f qj^ ~ 1 6mA 


.35 

.55 

V 

I 

o 

> 

High level output voltage 

V cc = 4.75V 

l 0H = 3mA 

2.4 



V 

'os 

Short circuit output current 






(Note 2) 

V cc = 5.25V 

-30 


-140 

mA 

< 

o 

o 

Supply voltage 


4.75 

5 

5.25 

V 

'cc 

Supply current 

V cc = 5.25V 



1.60 

mA 

■reg 

Regulator control 

v cc = 50V 

-14 


-21 

mA 

'or 

Regulator current (Note 3) 




290 

mA 

V CR 

Regulator voltage (Note 3) 


2.2 


3.2 

V 


NOTES 

1. Crystal inputs XI and X2 do not have clamp diodes. 

2. Only one output may be grounded at a time. 

3. (Limits apply for Vqq = 5V ± 5% and 0°C < T A < 70°C unless specified otherwise.) 


signotiES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc Supply voltage 

7 

V 

Logic input voltage 

5.5 

V 

Crystal input 

2 

V 

voltage 
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8T31-N/F 


DESCRIPTION 

The I/O Port is an 8-bit bidirectional data 
register designed to function as an I/O 
interface element in microprocessor sys- 
tems. It contains 8 clocked data latches 
accessible from either a microprocessor 
port or a user port. Separate I/O control is 
provided for each port. The 2 ports operate 
independently, except when both are at- 
tempting to input data into the I/O Port. In 
this case, the user port has priority. 

A master enable (ME) is provided that en- 
ables or disables the #xP bus regardless of 
the state of the other inputs, but has no 
effect on the user bus. 

A unique feature of this family is its ability to 
start up in a predetermined state. If the clock 
is maintained at a voltage less than ,8V until 
the power supply reaches 3.5V, the user port 
will always be all logic 1 levels, while the 
microprocessor port will be all logic 0 levels. 


FEATURES 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. I/O Ports 
are completely bidirectional 

• Ports are independent, with the user port 
having priority for data entry 

• User data input synchronous 

• The user data bus is available with tri- 
state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs 

• At power up, the user port outputs are 
high 

• T ri-state TTL outputs for high drive capa- 
bility 

• Directly compatible with the 8X300 Mi- 
crocontroller 

• Operates from a single 5V power supply 
over a temperature range of 0°C to +70°C 


PIN CONFIGURATION 



BLOCK DIAGRAM 
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8T31-N.F 


PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-8 

UD0-UD7: 

User Data I/O Lines. Bidirectional data lines to 
communicate with user's equipment. 

Acitve high 
three-state 

16-23 

IV0-IV7: 

Microprocessor Bus. Bidirectional data lines to 
communicate with controlling digital system. 

Active low 
three-state 

10 

BIC: 

Input Control. User input to control writing into 
the I/O Port from the user data lines. 

Active low 

9 

BOC: 

Output Control. User input to control reading 
from the I/O Port onto the user data lines. 

Active low 

11 

ME: 

Master Enable. System input to enable or dis- 
able all other system inputs and outputs. It has no 
effect on user inputs and outputs. 

Active low 

15 

WC: 

Write Command. When WC is high, stores con- 
tents of IV0-IV7 as data. 

Active high 

14 

RC 

Read Command. When RC is low, data is 
presented on IV0-IV7. 

Active low 

13 

MCLK: 

Master Clock. Input to strobe data into the 
latches. See function tables for details. 

Active high 

24 

V CC : 

5V power connection. 


12 

GND: 

Ground. 



USER DATA BUS CONTROL 

The activity of the user data bus is con- 
trolled by the BIC and BOC inputs as shown 
in Table 1. 

The user data input is a synchronous func- 
tion with MCLK. A low level on the BIC input 
allows data on the user data bus to be 
written into the data latches only if MCLK is 
at a high level. A low level on the BIC input 
allows data on the user data bus to be 
latched regardless of the level of the MCLK 
input. 

To avoid conflicts at the data latches, input 
from the microprocessor port is inhibited 
when BIC is at a (ow level. Under all other 
conditions the 2 ports operate independ- 
ently. 

MICROPROCESSOR 
BUS CONTROL 

As is shown in Table 2, the activity of the mi- 
croprocessor port is controlled by the ME, 
FtC, WC and BIC inputs, as well as the state 
of an internal status latch. BIC is included to 
show user port priority over the microproc- 
essor port for data input. 


BIC 

BOC 

— 

MCLK 

USER DATA BUS FUNCTION 

H 

L 

X 

Output Data 

L 

X 

H 

Input Data 

H 

H 

X 

Inactive 


H = High Level L = Low Level X = Don't care 


Table 1 USER PORT CONTROL FUNCTION 


BUS OPERATION 

Data written into the I/O Port from one port 
will appear inverted when read from the 
other port. Data written into the I/O Port 
from one port will not be inverted when read 
from the same port. 


ME 

RC 

WC 

MCLK 

BIC 

MICROPROCESSOR BUS 
FUNCTION 

L 

L 

L 

X 

X 

Output Data 

L 

X 

H 

H 

H 

Input Data 

X 

H 

L 

X 

X 

Inactive 

X 

X 

H 

X 

L 

Inactive 

H 

X 

X 

X 

X 

Inactive 


Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 
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DC ELECTRICAL CHARACTERISTICS v CC = 5V ± 5%, o°C < TA 


PARAMETER 

TEST CONDITIONS 


Input voltage 


VlH 

High 


V IL 

Low 


V IC 

Clamp 

l| = -5mA 


Output voltage 

V C C = 4.75V 

v OH 

High 


VOL 

Low 



Input current 1 

V cc = 5.25V 

1 IH 

High 

V, H = 5.25V 

'IL 

Low 

V, L = ,5V 


Output current 2 


'os 

Short circuit 

V CC = 4.75V 


UD bus 



IV bus 


'cc 

VCC supply current 

V CC = 5.25 V 

NOTES 


1 . The input current includes the tri-state/open collector leakage current of the output driver or, the data 
lines. 

2. Only one output may be shorted at a time. 


PARAMETER MEASUREMENT INFORMATION 


LOAD CIRCUIT FOR TRI-STATE OUTPUTS 


390!! 

V rr O — WV O 


ALL DIODES 
ARE 1N914 
OR EQUIVALENT 



r 

NOTE Cl includes fixture capacitance 


L 

• H 

SI 

OPEN 

Z 

• H 

S2 

CLOSED 

H 

• L 

SI 

CLOSED 

z 

■ L 

S2 

OPEN 

L 

Z 

SI 

CLOSED 

H 

Z 

S2 

CLOSED 


1900 


5jgnBtics 



t r < 5 ns 
tf < 5 ns 


















8T31-N.F 


AC ELECTRICAL CHARACTERISTICS o°C< Ta s 70°c, Vqc = 5V ± 5% 




INPUT 

TEST 

PARAMETER 

CONDITION 



UDX 


l PD 

User data delay 1 

MCLK 

C L = 50pF 

*OE 

User output enable 

BOC 

C L = 50pF 

t OD 

User output disable 

BIC 

BOC 

C L = 50pF 

l PD 

fj.P data delay 1 

IVBX 

MCLK 

C L = 50pF 



ME 


*OE 

IjlP output enable 

RC 

C L = 50pF 


WC 




ME 


*od 

/uP output disable 

RC 

C L = 50pF 


WC 


t w 

Minimum pulse width 

MCLK 




UDX 3 




BIC 


tsEiup Minimum setup time 2 

IVX 

ME 




RC 




WC 




UDX 3 




BIC 


tf_|OLD Minimum hold time 2 

IVX 

ME 




RC 




WC 



LIMITS 





1 . Data delays referenced to the clock are valid only if the input data is stable at the arrival 
of the clock and the hold time requirement is met. 

2. Set up and hold times given are for “normal" operation. BIC setup and hold times are 
for a user write operation. RC setup and hold times are for an I/O Port select operation. 
ME and WC setup and hold times are for a microprocessor bus write operation. 

VOLTAGE WAVEFORMS 


3. Times are referenced to MCLK 



OUTPUT ENABLE AND DISABLE TIMES 

(Tri-State Outputs) 


LOW LEVEL 
ENABLING 




WAVEFORM #1 IS FOR AN OUTPUT WITH INTERNAL CONDITIONS SUCH THAT THE 
OUTPUT IS LOW WHEN THE TRI-STATE DRIVER IS ENABLED. WAVEFORM #2 IS FOR 
THE OPPOSITE CONDITION. 
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MICROPROCESSOR 



8T32/8T33/8T35/8T36-F,N^ 


TYPES 

8T32 Tri-State, Synchronous User Port 
8T33 Open Collector, Synchronous User 
Port 

8T35 Open Collector, Asynchronous 
User Port 

8T36 Tri-State, Asynchronous User Port 

DESCRIPTION 

, The Addressable I/O Port is an 8-bit bidirec- 
tional data register designed to function as 
an I/O interface element in microprocessor 
systems. It contains 8 data latches accessi- 
ble from either a microprocessor port or a 
user port. Separate I/O control is provided 
for each port. The 2 ports operate independ- 
j ently, except when both are attempting to 
i input data into the I/O Port. In this case, the 
user port has priority. 

A unique feature of the I/O Port is the way in 
which it is addressed. Each device has an 8- 
bit, field programmable address, which is 
used to enable the microprocessor port. 
When the SC control signal is high, data at 
the microprocessor port is treated as an ad- 
dress. If the address matches the I/O Port’s 
internally programmed address, the micro- 
processor port is enabled, allowing data 
transfer through it. 

The port remains enabled until an address 
which does not match is presented, at which 
time the port is disabled (data transfer is 
inhibited). A Master Enable input (ME) can 
serve as a ninth address bit, allowing 51 2 I/O 
Ports to be individually selected on a bus, 
without decoding. The user port is accessi- 
ble at all times, independent of whether or 
not the microprocessor port is selected. 

A unique feature of this family is theirability 
to start up in a predetermined state. If the 
clock is maintained at a voltage less than .8V 
until the power supply reaches 3.5V, the 
user port will always be all logic 1 levels, 
while the port will be all logic 0 levels. 

CO 

£ ORDERING 

<D The 8T32/33/35/36 may be ordered in 
Qj preaddressed form. To order a pread- 
jy-j dressed device use the following part num- 
ber format: 

N8TYY-XXX P 

-P= F Ceramic package 
NA Plastic package 

— XXX = Any address from 000 
through 255 (decimal) - 
256 available addresses 

YY = I/O Port version (32, 33, 

35, 36) 

Astock of 8T32s and 8T36s with addresses 1 
through 10 will be maintained. A small 
quantity of addresses 1 1 through 50 will also 
be available with a longer lead time. 


FEATURES 

• A field-programmable address allows 1 
of 512 I/O Ports on a bus to be selected, 
without decoders. 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. 

• Completely bidirectional. 

• Ports are independent, with the user port 
having priority for data entry. 

• A selected I/O Port de-selects itself when 
another I/O Port address is sensed. 

• User data input available as synchronous 
(8T32, 8T33) or as asynchronous (8T35, 
8T36) function. 

• The user data bus is available with tri- 
state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs. 

• At power up, the I/O Port is not selected 
and the user port outputs are high. 

• T ri-state TTL outputs for high drive capa- 
bility. 

• Directly compatible with the 8X30C mi- 
crocontroller. 

• Operates from a single 5V power supply 
over a temperature range of 0° C to 70° C. 


BLOCK DIAGRAM 


PIN CONFIGURATION ! 




‘Switch indicates synchronous/asynchronous user write option. Switch shown for synchronous version. 
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8T32/ 8T33/8T35/8T 36- F , N A 


PIN DESCRIPTION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-8 

UD0-UD7: 

User Data I/O Lines. Bidirectional data lines to 
communicate with user's equipment. Either tri- 
state or open collector outputs are available. 

Active high 

16-23 

IV0-IV7: 

Microprocessor Bus. Bidirectional data lines to 
communicate with controlling digital system 
(microprocessor). 

Active low 
three-state 

10 

BiC: 

Input Control. User input to control writing into 
the I/O Port from the user data lines. 

Active low 

9 

BOC: 

Output Control. User input to control reading 
from the I/O Port onto the user data lines. 

Active low 

11 

ME: 

Master Enable. System input to enable or dis- 
able all other system inputs and outputs. 

It has no effect on user inputs and outputs. 

Active low 

15 

WC: 

Write Command. When WC is high and SC is 
low, I/O Port, if selected, stores contents of 
IV0-IV7 as data. 

Active high 

14 

SC: 

Select Command. When SC is high and WC is 
low, data on IV0-I V7 is interpreted as an address. 
I/O Port selects itself if its address is identical 
to idP bus data; it de-selects itself otherwise. 

Active high 

13 

MCLK: 

Master Clock. Input to strobe data into the 
latches. See function tables for details. 

Active high 

24 

VCC: 

5V power connection. 


12 

GND: 

Ground. 



USER DATA BUS CONTROL 

The activity of the user data bus is control- 
led by the BIC and BOC inputs as shown in 
Table 1. 

For the 8T32 and 8T33, user data input is a 
synchronous function with MCLK. A low 
level on the BIC input allows data on the 
user data bus to be written into the data 
latches only if MCLK is at a high level. For 
the 8T35 and 8T36, user data input is an 
asynchronous function. A low level on the 
BIC input allows data on the user data bus to 
be latched regardless of the level of the 
MCLK input. Note that when 8T35 or 8T36 
are used with the 8X300 Microcontroller 
care must be taken to insure that the Micro- 
processor bus is stable when it is being read 
by the 8X300 Microcontroller. 

To avoid conflicts at the Data Latches, 
input from the Microprocessor Port is in- 
hibited when BIC is at a low level. Under all 
other conditions the 2 ports operate in- 
dependently. 

MICROPROCESSOR 
BUS CONTROL 

As is shown in Table 2, the activity of the 
microprocessor port is controlled by the - 
ME, SC, WC and BIC inputs, as well as the 
state of an internal status latch. BIC is 
included to show user port priority over the 
microprocessor port for data input. 


BIC 

BOC 

MCLK 

USER DATA BUS FUNCTION 

8T32, 8T33 

8T35, 8T36 

H 

L 

X 

Output Data 

Output Data 

L 

X 

H 

Input Data 

Input Data 

L 

X 

L 

Inactive 

Input Data 

H 

H 

X 

Inactive 

Inactive 


H = High Level L = Low Level X = Don’t care 


Each I/O Port’s status latch stores the result 
of the most recent I/O Port select; it is set 
when the I/O Port’s internal address 
matches the Microprocessor Bus. It is 
cleared when an address that differs from 
the internal address is presented on the Mi- 
croprocessor Bus. 

In normal operation, the state of the status 
latch acts like a master enable; the micro- 
processor port can transfer data only when 
the status latch is set. 


Table 1 USER PORT CONTROL FUNCTION 


ME 

SC 

WC 

MCLK 

BIC 

STATUS 

LATCH 

I/O PORT 
FUNCTION 

L 

L 

L 

X 

X 

SET 

Output Data 

L 

L 

H 

H 

H 

SET 

Input Data 

L 

H 

L 

H 

X 

X 

Input Address 

L 

H 

H 

H 

L 

X 

Input Address 

L 

H 

H 

H 

H 

X 

Input Data and Address 

L 

X 

H 

L 

X 

X 

Inactive 

L 

H 

X 

L 

X 

X 

Inactive 

L 

L 

H 

H 

L 

X 

Inactive 

L 

L 

X 

X 

X 

Not Set 

Inactive 

H 

X 

X 

X 

X 

X 

Inactive 


Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 


sigaotiBS 


When SC and WC are both high, data on the 
Microprocessor Bus is accepted as data, 
whether or not the I/O Port was selected. 
The data is also interpreted as an address. 
The I/O Port sets its select status if its ad- 
dress matches the data read when SC and 
WC were both high; it resets its select status 
otherwise. 


(0 

o 

a> 

C- 

g> 

</5 


BUS OPERATION 

Data written into the I/O Port from one port 
will appear inverted when read from the 
other port. Data written into the I/O Port 
from one port will not be inverted when read 
from the same port. 
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MICROPROCESSOR 


8T32/8T33/8T35/8T36-F.NA 


AC ELECTRICAL CHARACTERISTICS 0°C < t a s 70°C, v C c = 5V ± 5% 


PARAMETER 


t|_|OLD Minimum hold time 


TEST 

,NPUT CONDITION 


LIMITS 


t pn User data delay (Notel ) MCLK* 

BICt 


t©E User out P ut enable 


tQD User out Put disable 


t pD fuP data delay (Note 1 ) 


tQE output enable 


*OD output disable 


t w Minimum pulse width 


*SETUP Minimum setup time 


C L = 50pF 


C L = 50pF 


C L = 50pF 


C L = 50pF 


C L = 50pF 


C L = 50pF 


(Note 2) 


(Note 2) 



* Applies for 8T32 and 8T33 only, 
f Applies for 8T35 and 8T36 only. 

o Times are referenced to MCLK for 8T32 and 8T33, and are referenced to BIC for 8T35 
and 8T36. 


1 . Data delays referenced to the clock are valid only if the input data is stable at the arrival 
of the clock and the hold time requirement is met. 

2. Set up and hold times given are for "normal" operation. BIC setup and hold times are 
for a user write operaton. SC setup and hold times are for an I/O Port select operation. 
WC setup and hold times are for an Microprocessor Bus write operation. ME setup and 
hold times are for both IV write and select operations. 
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8T32/8T33/8T35/8T36-F.NA 


DC ELECTRICAL CHARACTERISTICS o°C < Ta ^ 70°C, Vcc = 5V ± 5% 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNITS 

Min 

Typ 

Max 

V|H 

High-level input voltage 


2.0 



V 

V|L 

Low-level input voltage 




.8 

V 

VCL 

Input clamp voltage 

li = -5mA 



-1 

V 

IlH 

High-level input current 1 

Vcc = 5.25V 

V| H = 5.25V 


<10 

100 

mA 

IlL 

Low level input current 

Vcc = 5.25V 


-350 

-550 

nA 



> 

in 

II 

_i 

> 





Vol 

Low-level output voltage 

V C c = 4.75V 

Iol = 16mA 



.55 

V 

VoH 

High-level output voltage 

Vcc = 4.75V 

Ioh = -3.2mA 

2.4 



V 

los 

Short-circuit output current 2 







UD bus 

Vcc = 4.75V 

10 



mA 


IV bus 

Vcc = 4.75V 

20 



mA 

Ice 

Supply current 

Vcc = 5.25V 


100 

150 

mA 


NOTES 

1. The input current includes the Tri-state/Open Collector leakage current of the output driver 
on the data lines. 

2. Only one output may be shorted at a time. 

3. These limits do not apply during address programming. 


Absolute Maximum Ratings: 

Supply voltage 3 

Input voltage 3 


TEST LOAD CIRCUIT TEST LOAD CIRCUIT 

(OPEN COLLECTOR OUTPUTS) (TRI-STATE OUTPUTS) 


. 7V 
5.5V 








OUTPUT O- 


-o TEST 

POINT 


NOTE: C[_ includes fixture capacitance. 


VOLTAGE WAVEFORMS 


ALL DIODES 
ARE 1N914 
OR EQUIVALENT 


TEST 

POINT 


I 


-W— N— W- 


FROM 

OUTPUT 

UNDER 

TEST 


IKS’ 

-VAr 


L - H 1 

1 S1 

OPEN 

Z - H | 

1 S2 

CLOSED 

H - L | 

1 SI 

CLOSED 

Z - L | 

1 S2 

OPEN 

L - Z | 

1 SI 

CLOSED 

H -Z | 

| S2 

CLOSED 


NOTE: Cl includes fixture capacitance. 


CO 

o 


<D 

c 

o> 



CO 
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8T32/8T33/8T35/8T36-N A, F 


ADDRESS PROGRAMMING PULSE 



100ns <t r < 1,iS 


Figure 1 



ADDRESS PROGRAMMING 

The I/O Port is manufactured such that an 
address of all high levels (>2V) on the Mi- 
croprocessor Bus inputs matches the Port’s 
internal address. To program a bit so a low- 
level input (<0.8V) matches, the following 
procedure should be used: 

1. Set all control inputs to their inactive 
state (BIC = BOC = ME = V C q, SC = WC = 
MCLK = GND). Leave all Microproces- 
sor Bus I/O pins open. 

2. Raise Vcc to 7.75V ± .25V. 

3. After Vcc has stabilized, apply a single 
programming pulse to the user data bus 
bit where a low-level match is desired. 
The voltage should be limited to 18V; the 
current should be limited to 75mA. Apply 
the pulse as shown in Figure 1. 

4. Return Vcc t0 ® v - ( Note 1 )- 

5. Repeat this procedure for each bit 
uyhgro a j 0W _!eve! match is desired. 

6. Verify that the proper address is pro- 
grammed by setting the Port’s status 
latch (IV0-IV7 = desired address, ME = 
WC = L, SC = MCLK = H). If the proper ad- 
dress has been programmed, data pre- 
sented at the fdP bus will appear inverted 
on the user bus outputs. (Use normal 
Vcc and in P ut vo,ta 9 e for verification.) 


After the desired address has been pro- 
grammed, a second procedure must be 
followed to isolate the address circuitry. 
The procedure is: 


1. Set Vcc and 3,1 control inputs to 0V. 
(Vcc = BIC = BOC = ME = SC = WC = 
MCLK = 0V). Leave all Microprocessor 
Bus I/O pins open. 

2. Apply a protect programming pulse to 
every user data bus pin, one at a time. The 
voltage should be limited to 14V; the 
current should be limited to 150mA. Ap- 
ply the pulse as shown in Figure 2. 


3. Verify that the address circuitry is isolat- 
ed by applying 7 V to each user data bus 
pin and measuring less than 1 mA of input 
current. The conditions should be the 
same as in step 1 above. The rise time on 
the verification voltage must be slower 
than 100/us. 


PROGRAMMING SPECIFICATIONS 1 


PARAMETER 

TEST 

CONDITIONS 

LIMITS 

UNITS 

Min 

Typ 

Max 

Vccp Programming supply voltage 






Address 


7.5 


8.0 

V 

Protect 



0 


V 

*CCP Programming supply current 

V CCP = 8 ov 



250 

mA 

Max time Vqqp > 5.25V 




1.0 

s 

Programming voltage 






Address 


17.5 


18.0 

V 

Protect 


13.5 


14.0 

V 

Programming current 






Address 




75 

mA 

i Protect 




150 

mA 

Programming pulse rise time 






Address 


.1 


1 

MS 

Protect 


100 



MS 

Programming pulse width 


.5 


1 

ms 


NOTE . 

1. If all programming can be done in less than 1 second, V^^ may remain at 7.75V for the entire programming cycle. 
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8T32/8T33/8T35/8T36-F, N A 


VOLTAGE WAVEFORMS (Cont’d) 
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8T32/8T33/8T35/8T36-F,hfA 


APPLICATIONS 

Figure 3 shows some of the various ways to 
use the I/O Port in a system. By controlling 
the BIC and BOC lines, the device may be 
used for the input and output of data, con- 
trol, and status signals. I/O Port 1 functions 
bidirectionally for data transfer and I/O Port 
2 provides a similar function for discrete 
status and control lines. I/O Ports 3 and 4 
serve as dedicated output and input ports, 
respectively. 


8T32 APPLICATIONS 


SIGNETICS 

8T32 



SIGNETICS 

8X300 

MICROCONTROLLER 



Figure 3 
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USER CONNECTION 




PRELIMINARY SPECIFICATION 


8T39-I.XL 


DESCRIPTION 

The Bus Expander is specifically designed 
to increase the I/O capability of 8X300 sys- 
tems previously limited by fanout consider- 
ations. The bus expander serves as a buffer 
between the 8X300 and blocks of I/O de- 
vices. Each bus expander can buffer a block 
of 16 I/O ports while only adding a single 
load to the 8X300. 

FEATURES 

• 15ns max propagation delay 

• Bidirectional 

• Three-state outputs on both ports 

• Pre-programmed address range 

APPLICATIONS 

The 8T39 Bus Expander is designed to be 
used with the 8X300 microprocessor to 
allow increased I/O capability in those sys- 
tems previously limited by fanout consider- 
ations. Figure 1 shows a typical arrange- 
ment of the bus expander in an 8X300 
system. Each expander services I/O ports 
whose address is within the range of the 
expander. Other I/O ports or working stor- 
age may be directly connected to the bus as 
shown. 

The bus expander is not limited to use with 
the 8X300, but may be applied in any system 
which uses a combined address/data bus. 

8T39 ADDRESSING 

During normal operation of the 8X300 when 
an I/O port address is being sent on the IV 
Bus (SC is high), the I/O port will examine 
all eight bits of the microprocessor bus for 
an address compare. Since the 8T39 is used 
to buffer blocks of I/O ports, only the four 
most significant bits are examined by the 
8T39 for an address compare. 

Note that redundant addresses are not pro- 
grammed into separate devices. Rather, a 
discrete device (such as the 8T39-03) may 
be wired for any address requiring two 1 bits 
and two 0 bits in the address. The various 
address ranges for this same device are 
obtained by permuting the high order (DIO 
and DOO are MSB) data lines accordingly. 
Both input and output lines must be rede- 
fined in order to maintain data and address 
integrity on the extended bus. Table 1 sum- 
marizes the 8T39 addressing. 

Address functions are specified with the 
convention that bit 0 is the MSB and bit 7 is 
the LSB. The Dl microprocessor bus ad- 
dress decoding is active low. 

FUNCTIONAL DESCRIPTION 

The Bus Expander contains eight sets of 
non-inverting bidirectional tri-state drivers 
for the bus data bits, four non-inverting 


unidirectional drivers for I/O port control, 
and necessary control logic. The control 
logic is required to maintain the proper 
directional transfer of bus data as dictated 
by the states of the I/O port control signals 
and the currently enabled I/O port. Each 
bus expander is programmed during manu- 
facturing to respond to a specific block of 
I/O port addresses. Only I/O ports with 
addresses in the range of a given bus ex- 
pander may be connected to that expander. 
A bus expander may be used on either left 
bank or right bank. Multiple expanders on 
the same bank must have different address 
ranges; however, expanders with the same 
address range can be connected if they are 
on different banks. Systems may be config- 
ured with I/O ports connected directly to the 
8X300, as well as I/O ports connected 
through a bus expander; however, no un- 
buffered I/O port may have an address 
within the span of a bus expander on the 
same bank. 

Addition of bus expanders may impact sys- 
tem cycle time due to the added delay in the 
data path. For the purposes of calculating 
allowable cycle time as described in the 
8X300 data sheet, the bus expander delays 

PIN DESIGNATION 


PIN CONFIGURATION 


l,XL PACKAGE 

GND [T 


afl v cc 

007 [T 


771 DI7 

D06 [T 


Tsj DI6 

DOS [T 


25] 315 

D04 [T 


24] OI4 

D03 [T 


23] DI3 

D02 QT 


22] OI2 

GND [T 


TT| GND 

DOI [T 


20] Dll 

DOO QT 


Til dio 

wc (out) QT 


IT] WC (IN) 

sc (out) QT 


TT] sc (in) 

MCLK (OUT) QT 


TTI mclk (in) 

ME (OUT) QT 


Til ME (IN) 

I/O Port Side 

juP Side 


may be considered additive to the I/O port 
delays so that a buffered I/O port simply 
appears as a slower I/O port. 


PIN NO. 

SYMBOL 

NAME AND FUNCTION 

TYPE 

2-7,9,10 

DO0-DO7 

I/O port data bus 

Active low, 
three-state 

11 

WC(OUT) 

Write command output 

Active high 

12 

SC(OUT) 

Select command output 

Active high 

13 

MCLK(OUT) 

Master clock output 

Acitve high 

14 

ME(OUT) 

Master enable output 

Active low 

15 

ME(IN) 

Master enable input 

Active low 

16 

MCLK(IN) 

Master clock input 

Active high 

17 

SC(IN) 

Select command output 

Active high 

18 

WC(IN) 

Write command output 

Active high 

19,20,22-27 

DI0-DI7 

Microprocessor data bus 

Active low, 
three-state 

1,8,21 

GND 

Ground 


28 

V CC 

+5 volt supply 



PART TYPE 

ADDRESS PATTERN 
MSB(0) LSB(7) 

ADDRESS BLOCKS 

Octal 

8T39-00 

ooooxxxx 

0-17 

8T39-01 

0001 xxxx 

20-37, 40-57, 100-117, 200-217 

8T39-03 

0011XXXX 

60-77, 120-137, 220-237, 140-157, 240-257, 300-317 

8T39-07 

01 11 XXXX 

160-177, 260-277, 320-337, 340-357 

8T39-17 

1111XXXX 

360-377 


Table 1 8T39 ADDRESSING SUMMARY 
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WE 


SC 


WC IMCLI 


SELECT 

LATCH 




9 

L 

L 

X 

Set 


L 

L 

X 

Not set 


L 

H 

X 

X 

1 

H 

X 

L 

X 


H 

X 

H 

X 

H 

X 

X 

X 

X 


"When an address comparison is made, the select latch is 
manufactured address range of the IV Bus Expander. Othe 


FUNCTIONAL BLOCK DIAGRAM 


TO OTHER 
OAT* PATHES 



NOTES 


Selection made during manufacture 
X = Don’t care 


DATA TRANSFER 
DIRECTION 


ADDRESS* 

COMPARISON 


Dl 

Bus 

t 

o 

O 

Bus 

No 

Dl 

Bus 

- DO 

Bus 

No 

Dl 

Bus 

-DO 

Bus 

No 

Dl 

Bus 

- DO 

Bus 

No 

Dl 

Bus 

-DO 

Bus 

Yes 

Dl 

Bus 

- DO 

Bus 

No 




















PRELIMINARY SPECIFICATION 


8T39-I.XL 


ABSOLUTE MAXIMUM RATINGS 1 


PARAMETER 

RATING 

UNIT 

Vcc 

Power supply voltage 

+7 

Vdc 

V IN 

Input voltage 

+5.5 

Vdc 

Vo 

Off-state output voltage 

+5.5 

Vdc 

Ta 

Operating temperature range 

0 to +70 

°C 

t stg 

Storage temperature range 

-65 to +150 

°C 


ORDERING INFORMATION 

The Bus Expander is ordered by specifying 
the following part number: 


N8T39-XX P 



I - Ceramic Package 
XL - Epoxy Package 


I — Address Range As Determined 
From Table 1 


DC ELECTRICAL CHARACTERISTICS v cc = 5V ± 5%, 0°C ^ T A ^ 70 °c 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 


Input voltage 





V 

V IL 

Low 




.8 


VjH 

High 

-5mA at Vqq min 

2.0 




V|C 

Clamp 



-1 



Output voltage 

VCC = 4.75 V 




V 

VOL 

Low 

lOL = 16mA 

1 


.55 


v OH 

High 

1 OH = -3.2mA 

WEM 





Input current 

VCC = 5.25V 




uA 

1 IL 

Low* 

V|L = ,5V 



-250 


'IH 

High* 

V |H = 5.25V 


< 10 

100 



Short circuit output current 

V CC = 4.75V 

-40 



mA 


Supply current 

V CC = 5.25V 



200 

mA 


AC ELECTRICAL CHARACTERISTICS Vcc = 5V ± 5%, o°C ^ t a < 70°C, 6^ = 300pF2 


PARAMETER 

TO 

FROM 

TEST CONDITIONS 


LIMITS 


UNIT 

Min 

Typ 

Max 

tpd 

Propagation Delay 
Data 

DOX 

DIX 

DIX 

DOX 




15 

ns 

tpd 

Control 

Propagation Delay 

ME (out) 
MCLK (out) 

SC (out) 

WC (out) 

ME (in) 
MCLK (in) 

SC (in) 

WC (in) 




15 


toe 

Data 

Output Enable 

DIX 

DOX 

ME (in) 

SC (in) 

WC (in) 


28 


56 

ns 

tod 

Data 

Output Disable 

DIX 

DOX 

ME (in) 

SC (in) 

WC (in) 


15 



ns 

t setup 

Adverse 

Setup Time 3 

DIX 

DOX 

DIX 

ME (in) 
MCLK (in) 

SC (in) 

WC (in) 


54 



ns 

thold 

Address 

Hold Time 3 

DIX 

DOX 

DIX 

ME (in) 
MCLK (in) 

SC (in) 

WC (in) 


3 



ns 


NOTES 

1. Includes tri-state leakage. 3. All set up and hold times are referenced to the trailing edge of the clocking input 

2. Minimum clock width as 50ns. MCLK. 
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PRELIMINARY SPECIFICATION 


8T39-I.XL 


TYPICAL APPLICATIONS 


TEST LOAD CIRCUIT 


USING 2 BUS EXPANDERS 
TO GIVE 33 I/O PORTS PLUS WORKING STORAGE 



16 I/O PORTS 16 I/O PORTS BIC BOC USER 

Addresses Addresses DATA 

20, - 37, 40, - 57, 



All resistors values are typical and in ohms. 
NOTES 

1 . Cl includes probe and jig capacitance. 

2. All diodes are 1N916 or 1N3064. 


VOLTAGE WAVEFORMS 


PROPAGATION DELAY TO 
THREE-STATE OUTPUTS 



W I 

PRELIMINARY SPECIFICATION 

0 Manufacturer reserves the right to make design changes and improvements. 

C 

U) 

GO 


PROPAGATION DELAY TIMES 

INPUT 

_7 

OUTPUT 

& > 
- «pd -H 

^1.3V 

tpd “H 


J ^1.3V 

N— v OL 
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NE5018-F.N 


DESCRIPTION 

The NE5018 is a complete 8-bit digital to 
analog converter subsystem on one mono- 
lithic chip. The data inputs have input 
latches, controlled by a latch enable pin. The 
data and latch enable inputs are ultra-low 
loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most microproces- 
sors. 

The chip also comprises a stable voltage 
reference (5V nominal) and a high slew rate 
buffer amplifier. The voltage reference may 
be externally trimmed with a potentiometer 
for easy adjustment of full scale, while main- 
taining a low temperature co-efficient. 

The output of the buffer amplifier may be 
offset so as to provide bipolar as well as 
unipolar operation. 


FEATURES 

• 8-blt resolution 

• Input latches 

• Low-loading data inputs 

• On-chip voltage reference 

• Output buffer amplifier 

• Accurate to ± 1/2 LSB 

• Monotonic to 8 bits 

• Amplifier and reference both short- 
circuit protected 

• Compatible with 2650, 8080 and many 
other mP’». 

APPLICATIONS 

• Precision 8-bit D/A converters 

• A/D converters 

• Programmable power supplies 

• Test equipment 

• Measuring instruments 

• Analog-digital multiplication 


PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc+ 

Positive supply voltage 

18 

V 

Vcc- 

Negative supply voltage 

-18 

V 

VlN 

Logic input voltage 

0 to 18 

V 

VrefIN 

Voltage at Vref input 

12 

V 

VrefADJ 

Voltage at Vref adjust 

0 to Vref 

V 

VSUM 

Voltage at sum node 

12 

V 

Irefsc 

Short-circuit current 




to ground at Vref OUT 

Continuous 


lOUTSC 

Short-circuit current to ground 




or either supply at Vout 

Continuous 


Iref 

Reference input current 

5 

mA 

Pd 

Power dissipation* 




-N package 

800 

mW 


-F package 

1000 

mW 

Ta 

Operating temperature range 




SE5018 

-55 to +125 

°C 


NE5018 

0 to +70 

°C 

Tstg 

Storage temperature range 

-65 to +150 

°C 

Tsold 

Lead soldering temperature 




(10 seconds) 

300 

°C 


•NOTE 

For N package, derate at 120°C/W above 35° C 
For F package, derate at 75°C/W above 75° C 
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DC ELECTRICAL CHARACTERISTICS Vcc+ = 15V, v C c- = -15V, SE5018. -55°C < t a < 125°C. 

NE5018. 0°C < Ta < 70° C unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

SE5018 

NE5018 

UNITS 


Typ 

Max 


Typ 

Max 

Vcc+ 

Positive supply voltage 


■ 

15 



15 


V 

Vcc- 

Negative supply voltage 



-15 



-15 


V 


Resolution 


■ 

8 



8 


bits 


Relative accuracy 


W 


±0.19 



±0.19 

% 

Ts 

Settling time 

To ± 1/2LSB, 10V step 

mm 

2 



2 


A*S 

PSRR 

Power supply 

Vcc+ +12 to +18V 

■ I 

±1 



±1 


mV/V 


Rejection ratio 

Vcc- -12 to -18V 

Ml 







lcc+ 

Positive supply current 

Vcc+ = 15V 

1 

8 



8 


mA 

Ice- 

Negative supply current 

Vcc- = -15V 

— 

-10 



-10 


mA 

Iin(0) 

Logic “0” input current 

Vin = ov 

mm 

5 



5 


mA 

Vin(O) 

Logic “0" input voltage 


1 1 


0.8 



0.8 

V 

VinCD 

Logic “1" input voltage 





2.0 



V 

Tpwle 

Latch enable pulse width 


m 

400 



400 


ns 


BLOCK DIAGRAM 


to 

o 

’■+-» 

0 

C 

O) 

CO 


DB7 DBS DB5 DB4 DB3 DB2 DB1 OBO 


DIGITAL 

GNO 


V CC- 

All R valves equal 5Kil and are thermally matched. 
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EQUIVALENT SCHEMATIC 

0 - 9.961V OPERATION 

OIGITAL INPUTS 


»CC + 



CO 

o 

+-> 

<D 

C‘ 

g> 

co 
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Microprocessor-based product development 


. • * 

PRODUCT 


PROGRAM DESIGN 

Prepare detailed flow charts for 
optimum microprocessor 
operation. 


assemoiy language using buuz 
Microprocessor Lab’s editing 
capabilities. 


Software creation is made easy with the 8002 
Microprocessor Lab’s editing capabilities. TEKDOS 
maintains fiies w'niie you concentrate on entering and 
revising the program. 


ASSEMBLE 


Assemble coded programs into 
machine language using 8002 
Microprocessor Lab’s universal 
assembler processor. 


tm * 

SSSSS S 

am mm *» *M 
uk mm im mm 

mi mm m « 


3* Su 

S ml 
£? 


The software is executed and debugged on the 
prototype with the addition of the appropriate 
emulator processor. This dynamic trace capability 
enables you to trace program execution, set break- 
points, and examine memory and register contents. 


Trace and debug programs using 
8002 or 8001 program emulation 
and debugging capabilities. 


CHANGE 


8002/8001 Microprocessor Lab 
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with the 8002/8001 Microprocessor Labs 



PROTOTYPE 

Integrate hardware and software. 
Execute application program on 
prototype from 8002 or 8001 
program memory using prototype 
control probe. 


Verify system operation. Load 
program into PROM, then trace and 
debug system behavior using 
real-time prototype analyzer. 


fPfs' ■ 
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LOGIC DESIGN 

Design hardware, selecting 
microprocessor-support circuitry 
and implementing hard- 
wired logic functions. 


1917 


The real-time prototype analysis option, which enables 
you to fully debug hardware and software as a working 
unit, at operating speed, rounds out the picture. 


Build and troubleshoot wire- 
wrapped breadboard using 8002 
or 8001 emulator processor and 
prototype control probe with 
real-time prototype analyzer. 


Assembly into executable object code is accomplished 
rapidly. Corrections can be made and reassembled on 
the spot, too. 











8002 Microprocessor Lab 

• Multiple Microprocessor Support 

• A Complete Software Development System 

• Real-Time Trace Option 

The 8002 Microprocessor Lab consists of the 8002 Mainframe; the dual flexible disc unit; a system terminal ( TEKTRONIX CT8100 or 
CT8101 recommended); and two sets of assembler software for two different microprocessors, chosen from the microprocessors 
supported at time of purchase. An emulator processor module for each microprocessor the system supports, and its associated 
prototype control probe, are offered as options. 


The 8002 Microprocessor Lab is a complete software devel- 
opment system for the design of microprocessor-based prod- 
ucts. A key feature is its ability to support many microprocessor 
chips, including the Intel 8085 and 8080, Motorola 6800, Texas 
Instruments 9900, and Zilog Z-80. The system will support 
other microprocessors in the future. 

In addition to multiple microprocessor support, the 8002 offers 
a superior operating system and powerful text editor, assem- 
bler, and debugging programs; three optional levels of emula- 
tion for software debugging, partial and full emulation; and a 
real-time prototype analyzer option with all the capabilities of a 
microprocessor analyzer plus eight channels of external input. 

Software development and debugging 

In a typical design sequence, software is developed using all 
the resources of TEKDOS, the disc-operating system software 
for the 8002 Microprocessor Lab. TEKDOS performs flexible 
disc and file utility functions, data transfer functions, and 
system/ peripheral device control functions. In addition to re- 
lieving the user of these housekeeping chores, TEKDOS also 
supervises the text editor, assembler, and linker programs and 
the optional emulation support, debugging system and PROM 
programming routines. 

Program entry and editing may be accomplished module by 
module. The line-oriented text editor provides 150 60-character 
lines of buffer workspace, and offers several convenience fea- 
tures for preparing, correcting, and modifying the program 
quickly and easily. The macro assembler allows a multiple-step 
routine to be defined by a single command. At the end of each 
work session, file space is allocated by TEKDOS; duplicate 
files of important material may be readily created. When pro- 
gram entry has been completed, all program files may be 
merged with a single TEKDOS command. 

The assembler processor, with the appropriate disc inserted in 
the flexible disc drive, performs program assembly functions 
for each microprocessor supported by the 8002. 



After an error-free assembly listing has been obtained, the 
resulting object code may be executed in system emulation 
(mode 0) on the optional emulator processor. The emulator 
processor is identical to the microprocessor that will finally be 
installed in the user’s prototype. Execution is performed under 
control of the debugging system; during execution, program 
steps can be traced, software breakpoints can be set, and 
memory can be examined and changed as required. Should an 
error be discovered, that portion of the program can be cor- 
rected at the source level using the text editor. It can then be 
reassembled and executed again. This procedure continues 
until the program is clean. 


! 


I 


i 
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Partial and Full Emulation 

After the software has been partially debugged, it may be 
exercised on the prototype circuitry in the partial emulation 
mode (mode 1). During partial emulation, control may be re- 
leased from the 8002 to the prototype in stages. The devel- 
opmental software runs using 8002 memory space and pro- 
totype I/O and clock. The 8002 memory mapping feature al- 
lows memory to be gradually mapped over to the prototype by 
any combination of 128-byte address blocks. Throughout par- 
tial emulation, the user has access to prototype circuitry 
through the debugging system, which enables him, as before, 
to trace, set breakpoints, examine and change memory and 
register contents. 

In full emulation (mode 2) the program is run on the now 
stand-alone prototype, but program execution is still under 
complete control of the debugging system. All I/O and timing 
functions are directed by the prototype; all memory has been 
mapped over to the prototype; and only the prototype control 
probe is still in place, emulating the target microprocessor. 
Although the prototype is effectively freestanding, then, the 
user may still direct program activity from the 8002. 

Hardware Trace Option 

The optional real-time prototype analyzer enables the user to 
dynamically monitor the prototype address bus, data bus, and 
up to eight other locations on the prototype circuit board. Pro- 
totype activity is monitored at full speed, without stopping or 
slowing up the working microprocessor. This enables the de- 
signer to locate critical timing problems and hardware/ software 
sequence problems during partial and full emulation. 


In summary, then, each of the three emulation modes supports 
a specific phase of the product development cycle. Beginning 
with program entry, editing; and assembly, the designer pro- 
ceeds from software debugging (mode 0), to the sequential 
integration of program and circuit (mode 1), to the final integra- 
tion and test of the stand-alone product (mode 2). The real-time 
prototype analyzer enhances modes 1 and 2 by allowing the 
user to monitor and access prototype activity in real time. 

8002 CHARACTERISTICS 

The 8002 Microprocessor Lab is a modular system whose 
mainframe houses up to 20 plug-in circuit boards. The system 
includes System Processor, Debug and Front-Panel I/O; Sys- 
tem Memory; Program Memory; System Communications; and 
Assembler Processor modules. A system terminal is neces- 
sary but not supplied. 

Available as options are an Emulator Processor module and 
associated Prototype Control Probe for the microprocessor of 
choice to support three progressive levels of emulation. The 
Real-Time Prototype Analyzer module, additional 16K byte 
Program Memory modules, and ePROM Programmer modules 
for the 1702 or 2704/2708 are also available as options. Op- 
tional peripherals include the TEKTRONIX CT8100 Crt Termi- . 
nal, CT 8101 TTY Terminal, and LP8200 Line Printer. 
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8002 PHYSICAL CHARACTERISTICS 


Dimensions 

Height 24.66 cm (9.62 in) 

Width 48.31 cm (18.842 in) 

Length 57.3 cm (22.347 in) 

Weight 30 Kg (66 lb) 


8002 ENVIRONMENTAL CHARACTERISTICS 


Temperature 

Operating 

Storage 

Humidity 

Altitude 

Operating 

Storage 


0°C to +35°C (+32°F to 95°F) 
Not available. 

To 90° relative noncondensing. 

To 15,000 feet max. 

To 50,000 feet max. 


8002 ELECTRICAL CHARACTERISTICS 


AC Input Voltages 
Frequency Range 
Outputs 

Dual Supply V dc 
Single Voltage 
Line Regulation 
Dual Supply 
Single Supply 
Load Regulation 
Dual Supply 
Single Supply 
Output Ripple 
Dual Supply 
Single Supply 
Transient Response 
Dual Supply 
Single Supply 
Overload Protection 


115 V ac ±10% or 230 V ac ±10% 

60 Hz (50 Hz special order). 

-12 V dc/ +12 V dc ±5% at 3.4 A each 
+5.2 V dc ±5% at 25 A each 

±0.05% for a 10% line change. 

±0.01 % for a 10% line change. 

±0.05% for a 50% load change. 
±0.05% for a 50% load change. 

1.5 mv p-p, 0.4 mV rms. 

1.5 mv p-p, 0.4 mV rms. 

30 fis for a 50% load change. 

30 fxs for a 50% load change. 
Automatic current limit foldback. 


Adjustments 
Dual Supply 
Single Supply 


For -12 to -15l c . e . 
For +12 to +15 r^ actor y Set 
Factory Set J 


jses 

Amps 

at Volts AC 

Primary 

6 

115 


3 

230 

60 V ac second. 

0.5 


50 V ac second. 

0.5 


±12 V dc primary. 

2 

115 


1 

230 


8002 DUAL FLEXIBLE DISC CHARACTERISTICS 
Flexible Disc Unit 

The Flexible Disc Unit consists of two disc drives, a controller, 
and power supplies. The two disc drives are designated as 
drive 0 and drive 1 . Drive 0 is the default system drive. System 
programs are placed in this drive, including disc-operating 
system programs, the text editor, and the debugging routines 
peculiar to a specific Emulator Processor. Drive 1 may be used 
for storing user files, for modifying user files, or as a scratch 
data area. Drive 1 can also be designated as the system drive. 

Disc Organization 

Each disc contains 77 concentric tracks. Each quarter track, or 
block, is split into eight sectors, and each sector can contain 
128 bytes. Due to directory limitations, a maximum of 72 files 
can be contained on one disc. The disc operating system 
reserves track 0 for the disc directory; tracks one through four 
are normally automatically reserved for system programs. 

Write Protection 

Each disc has a write protect slot. If the slot is covered, the disc 
is write enabled; if the slot is not covered, the disc is write 
protected. If an attempt is made to write to a write-protected 
disc, an error message will be displayed on the appropriate 
peripheral. 


ENVIRONMENTAL CHARACTERISTICS 

Temperature 

+10°C to +35°C (+50°F to +104°F). 
Not available. 


Operating 

Storage 

Altitude 

Operating 

Storage 

Humidity 

Operating 

Storage 


To 15,000 feet max. 

To 50,000 feet max. 

20%-80% relative noncondensing. 
Not available. 


PHYSICAL CHARACTERISTICS 

Size 

Height 27 cm (10.5 in) 

Width 44 cm (17.5 in) 

Length 60 cm (23.62 in) 

Weight 38.63 Kg (85 lb) 

ELECTRICAL CHARACTERISTICS 


Line Voltage 


Line Frequency 


Voltage 

115 Vac ±10% 

230 Vac ±10% 

60 Hz 

(50 Hz Special Order) 


Current 

3.5 A 
2.0 A 


Fuses 


Amps at 

Volts AC 

#1 


4 

115 



2 

230 

#2 


Spare 


#3 


2.5 

115 



1.5 

230 

#4 


Spare 


Supplies, 




Regulated 

Current Ripple 

Regulation Within 

5 Vdc 

6 A 

1 .5 mV p-p 

±.05% for a 50% 



0.4 mV rms 

load change 

24 V dc 

4.8 A 

4.8 mV p-p 

±.05% for a 50% 



2.4 mV rms 

load change 

Stability 


±0.3% for 24 hours after warmup. 


Temperature Rating 
of Supplies 


0°-50°C full rated, derated linearly 
to 40% at 70°C. 


FLEXIBLE DISC UNIT CHARACTERISTICS 
Capacity Bits Bytes 

Per Disc 77 x 32 x 128x8 bits = 2,523,136 315,392 
Per Track 32 x 128x8 bits = 32,768 4,096 

Per Sector 1 28 x 8 bits = 1 ,204 1 28 

Access Time 1 0 ms/track 
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8001 Microprocessor Lab 


• Multiple Microprocessor Support 

• A Total Hardware Debugging Environment 

• Real-Time Trace Option 

The 8001 Microprocessor Lab consists of the 8001 Mainframe; a system terminal (TEKTRONIX CT8100 or CT8101 recommended); 
and a Microprocessor Support Package for the microprocessor selected. A support package includes an emulator ROM, an 
emulator processor, and a prototype control probe. 


The 8001 Microprocessor Lab is a total hardware debugging 
environment for the design of microprocessor-based products. 
A key feature is its ability to support many microprocessor 
chips, including the Intel 8085 and 8080, Motorola 6800, Texas 
Instruments 9900, and Zilog Z-80. The system will support 
• other microprocessors in the future. 

In addition to multiple microprocessor support, the 8001 offers 
three emulation modes for software debugging, partial and full 
emulation, as well as a real-time prototype analyzer option with 
all the capabilities of a microprocessor analyzer plus eight 
channels of external input. 

Three Emulation Modes 

In a typical design sequence, software is first developed inde- 
pendently using time-sharing, a minicomputer, or some other 
means. It is then downloaded to the 8001. At this point the 
in-prototype emulation and software/ hardware integration 
capabilities of the 8001 come into play. 

In emulation mode 0, the software runs only on the emulator 
processor. This enables the program to be debugged on a 
microprocessor identical to the one that will ultimately be used 
in the completed product. In emulation modes 1 and 2, the 
prototype control probe is connected to the emulator processor 
at one end and plugged into the empty microprocessor socket 
in prototype circuitry at the other. 

Partial emulation (mode 1) lets the user release control in 
methodical steps from the 8001 to the prototype. The devel- 
opmental software runs using 8001 memory space and pro- 
totype I/O and clock. The 8001 memory mapping feature allows 
memory to be gradually mapped over to the prototype by 
address blocks. Throughout partial emulation, the user has 
access to prototype circuitry via the powerful 8001 debugging 
system software, which enables him to trace, set breakpoints, 
examine and change memory and register contents. 


Full emulation (mode 2) lets the user exercise the program on 
the now stand-alone prototype while still maintaining complete 
control through the Microprocessor Lab. All I/O and timing 
functions are directed by the prototype; all memory has been 
mapped over to the prototype; and only the prototype control 
probe is still in place, emulating the target microprocessor. 
Although the prototype is effectively freestanding, then, the 
user may still direct program activity from the Microprocessor 
Lab. 

Hardware Trace Option 

The optional real-time prototype analyzer enables the user to 
dynamically monitor the prototype address bus, data bus, and 
up to eight other locations on the prototype circuit board. Pro- 
totype activity is monitored at full speed, without stopping or 
slowing up the working microprocessor. This enables the de- 
signer to locate critical timing problems and hardware/ software 
sequence problems during partial and full emulation. 

In summary, then, each of the three emulation modes supports 
a specific phase of the product development cycle. Beginning 
with assembled source language, the designer proceeds from 
software debugging (mode 0), to the sequential integration of 
program and circuit (mode 1), to the final integration and test of 
the stand-alone product (mode 2). The real-time prototype 
analyzer enhances modes 1 and 2 by allowing the user to 
monitor and access prototype activity in real time. 

8001 CHARACTERISTICS 

The 8001 Microprocessor Lab is a modular system whose 
mainframe houses up to 20 plug-in circuit boards. The system 
includes System Processor, Debug and Front-Panel I/O, Pro- 
gram Memory, System Communications, and System Memory 
modules. Also provided are an Emulator Processor module for 
the microprocessor of choice, its associated prototype control 
probe, and a ROM-based software module. Additional 
emulator processor packages are available as options for each 
microprocessor the system supports. A system terminal is 
necessary but not supplied. 



©1C MASTER 1978 


1921 



MICROPROCESSOR 


The Real-Time Prototype Analyzer module, additional 16K byte 
Program Memory modules, and ePROM Programmer modules 
for the 1702 or 2704/2708 are available as options. Optional 
peripherals include the TEKTRONIX CT8100 Crt Terminal, 
CT8101 TTY Terminal, and LP8200 Line Printer. 


8001 PHYSICAL CHARACTERISTICS 


Dimensions 

Height 

Width 

Length 

Weight 


24.66 cm (9.62 in) 
48.31 cm (18.842 in) 
57.3 cm (22.347 in) 
30 Kg (66 lb) 


8001 ENVIRONMENTAL CHARACTERISTICS 


Temperature 

Operating 

Storage 

Humidity 

Altitude 

Operating 

Storage 


0°C to +35°C (+32°F to 95°F) 
Not available. 

To 90° relative noncondensing. 

To 15,000 feet max. 

To 50,000 feet max. 


8001 ELECTRICAL CHARACTERISTICS 


AC Input Voltages 
Frequency Range 
Outputs 

Dual Supply Vdc 
Dual Supply Adc 
Single Voltage 
Single Current 


1 15 V ac ±10% or 230 V ac ±10% 
60 Hz (50 Hz special order). 

-12 Vdc to +12 Vdc ±5% 

3.4/3.4A 

+5.2 Vdc ±5% 

25 A 


Line Regulation 
Dual Supply 
Single Supply 
Load Regulation 
Dual Supply 
Single Supply 
Output Ripple 
Dual Supply 
Single Supply 
Transient Response 
Dual Supply 
Single Supply 
Overload Protection 
Adjustments 
Dual Supply 
Single Supply 


±0.05% for a 10% line change. 
±0.01 % for a 10% line change. 

±0.05% for a 50% load change. 
±0.05% for a 50% load change. 

1.5 mv p-p, 0.4 mV rms. 

1.5 mv p-p, 0.4 mV rms. 

30 /as for 50% load change. 

30 /as for 50% load change. 
Automatic current limit foldback. 

For -12 to -15 1 , c . 
For +12 to +15 Set 

None. J 


ises 

Amps 

at VbltsAC 

Primary 

6 

115 


3 

230 

60 V ac second. 

0.5 


50 V ac second. 

0.5 


±12 V dc primary. 

2 

115 


1 

230 
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REAL-TIME PROTOTYPE ANALYZER 

The Real-Time Prototype Analyzer, Option 46 for the 8002 and 
8001 Microprocessor Labs, is comprised of the Real-Time 
Trace Module, Data Acquisition Interface, and 8-Channel Data 
Acquisition Probe. This option provides a real-time trace of the 
user program executing on the emulator processor, plus eight 
concurrent channels from any location on the user hardware 
probe input. The emulator address bus, data bus, control bus, 
and the eight external signals in the prototype circuit may be 
monitored without stopping or slowing up the working micro- 
processor. 

The analyzer module is a separate plug-in circuit card that may 
be inserted into either the 8002 or 8001 System Mainframe. 
The P6451 Probe connects to the prototype circuitry and per- 
mits data transference from the prototype to the analyzer. Data 
from the prototype is buffered and driven by the probe to the 
data acquisition interface, and then loaded into the analyzer 
module’s real-time trace buffer. 

As the user program is executed by the emulator processor, 
48-bit data words are sequentially acquired from the prototype 
and loaded into the real-time trace buffer. Each data word 
contains 16-bit data from the address bus; 8-bit or 16-bit data 
from the data bus; 8-bit data from the test probe; 3-bit data 
identifying cycle type (read, write, I/O, memory, or instruction 
fetch); and 5-bit data used internally to identify last start/stop of 
the emulator. The analyzer will continue to acquire these se- 
quential cycles of logic input until the processor is stopped or 
the real-time trace buffer is frozen by a specified trigger occurr- 
ence. The real-time trace buffer can retain up to 128 data words 
in pre, variable center, or post trigger modes; thus enabling the 
storage of pertinent program bus transactions. 


A general-purpose delay counter times program execution in 
clock or event cycles to enable the analysis of critical timing 
measurements. Count units may be designated as bus instruc- 
tion fetches, bus cycles, real-time trace stores, microseconds, 
milliseconds, or any event trigger. As the program executes, 
the counter keeps track of the number of count units which take 
place. The current count value may be displayed after the 
processor is stopped by entering the CNT command from the 
system terminal. 

The Real-Time Prototype Analyzer offers expanded break- 
points to aid in efficient location of prototype problems. Two 
event comparators located within the analyzer module can be 
utilized to halt program execution and stop real-time trace. A 
trigger may be generated on any specific data occurrence in 
the address bus, data bus, test probe input, and instruction 
cycle type. Triggering may be immediate; delayed by counting 
the number of passes; or delayed by counting the number of 
clock select outputs (clock select may be by microseconds, 
milliseconds, emulator clocks, etc.). In addition, an output 
pulse may be generated, via the data acquisition interface, to 
trigger a logic analyzer or an oscilloscope. 




X 

c 

o 

V. 
■*— * 
XL 
0 

h 


©1C MASTER 1978 


1923 


MICROPROCESSOR 


X 

E 

o 

v_ 

0 

K 



The two event comparators (triggers) may be set to designate a 
break or halt in the program execution. These comparators 
may be used as independent breakpoints; or they may be used 
together to enable a breakpoint on a specific event combina- 
tion. The program execution can be halted when two trigger 
events occur simultaneously; when one trigger event precedes 
another; or when either trigger event occurs. When a break in 
the program execution takes place, program transactions 
stored in the real-time trace buffer may be displayed or printed. 
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Data stored in the real-time trace buffer is displayed sequen- 
tially in the order it was acquired from the prototype. Buffer 
content may be displayed in whole or in part. Optional com- 
mand parameters are available to limit the storing of data to any 
specific transaction type, such as memory reads only. If the 
total buffer contents are displayed, a blank line will separate 
data sequence associated with each program starting point. 

The Real-Time Prototype Analyzer features a convenient and 
easy-to-understand display format. With this format the ad- 
dress location, data, probe input, and control bus data of each 
acquired transaction are displayed. If the transaction was an 
instruction fetch, the instruction is also disassembled into the 
appropriate memonic readout unique to the emulator type 
being used. 

The Real-Time Prototype Analyzer functions in all emulation 
modes and operates with all commercial microprocessors 
supported by the 8002 and 8001 Microprocessor Labs. 


REAL-TIME PROTOTYPE ANALYZER 
CHARACTERISTICS 

REAL-TIME TRACE MODULE 


ELECTRICAL CHARACTERISTICS 

Voltage Current. 

+5.2 VdC 2.4 A typical. 

Dissipation Approx 12.5 W. 


ENVIRONMENTAL CHARACTERISTICS 


Ambient Air 
Temperature 
Operational 
Storage 
Humidity 
Altitude 
Storage 
Operating 


0° C to +70°C (+32°F to +158°F) 

— 55°C to +80°C (-67°F to +167°F) 
To 90% relative noncondensing. 

To 50,000 feet max. 

To 15,000 feet max. 


DATA ACQUISITION INTERFACE 


ELECTRICAL CHARACTERISTICS 


Power Typical 
+12V dc 20 mA 
-12V dc — 


+5.2 Fdc — 
Dissipation Approx 7 W. 


Max. 

400 mA with P6451 Data 
Acquisition Probe attached. 
125 mA without P6451 Data 
Acquisition Probe. 

400 mA 


PHYSICAL CHARACTERISTICS 


Dimensions 
Circuit Board 

Overall Length 
Rear Panel 

Cable Length 


10.5 cm x 12.14 cm 
(4.09 in x 4.83 in) 
12 cm (4.68 in) 

11.2 cm x 6.1 cm 
(4.36 in x 2.37 in) 
50 cm (19.5 in) 


INPUT/OUTPUT CHARACTERISTICS 


Variable Threshold 
Range 

Preset TTL Voltage 
Event Trigger Out 

Adjustments 


>+10 Vdcto <-10vdc 
+1.4 Vdc ±200 mV 
High level voltage out (when Vcc = min, 
Vi = 0.5, Ro = 50 n to GND) is >2 V dc. 
Variable threshold may be adjusted from 
>+10 Vdcto <-10 Vdc with a screw- 
driver adjustment accessible at the rear 
panel of the Microprocessor Lab. This 
voltage must be monitored with a volt- 
meter having an input impedance of at 
least 10 MQ. 


Jumpers With the internal jumper in position ‘0-3’ 

the clock threshold is designated to be 
the same as channels 0-3. In position 
‘4-7’ the jumper designates the clock 
threshold to be the same channels 4-7. 
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PROM PROGRAMMER 

The 1702 and 2704/2708 PROM Programmer options, each 
consisting of a circuit card module and supporting software, 
provide the ability to program either 1702A or 2704/2708 eras- 
able PROM chips. When the module is installed in an 8002 or 
8001 Microprocessor Lab mainframe, the PROM Programmer 
software enables communication between 8001 or 8002 pro- 
gram memory and the PROM installed in the front-panel PROM 
programming porch. 

Before programming the 1702A PROM, all bits are set to 0. 
Programming is performed by writing Is to selected bits. Ad- 
dress and data are applied to the appropriate pins and each 
address is cycled through the write sequence until the PROM is 
completely programmed. 

Programming a 2704/2708 PROM is identical to the procedure 
for the 1702 A PROM, except that bit settings are reversed. 
Programming is accomplished by setting selected bits to 0. 

After programming, the PROM can only be erased by exposure 
to an ultraviolet light source. The transparent PROM cover 
allows ultraviolet light to reset all bits to their original setting, 
high or low. The PROM can then be programmed again. 

1702A or 2704/2708 PROM Programmer software transfers 
one data byte at a time, and actual addresses are assigned. 
Data may be written from 8002 or 8001 program memory 
(WPROM); read from PROM into program memory (RPROM); 
or compared on the system terminal (CPROM). 

For a write operation (WPROM), the data for each byte to be 
written is sent to either the 1702 or 2704/2708 PROM Pro- 
grammer from the program memory module. The PROM Pro- 
grammer then executes a programming sequence for that byte. 

The RPROM command allows the programmed PROM to be 
read into program memory and dumped onto a console display. 


The CPROM compare function performs an address-by- 
address comparison between the PROM and the program 
under development. When an inequality between PROM bytes 
and memory bytes occurs, the memory address, memory byte 
content, and PROM byte content are displayed on the system 
console. A successful comparison between designated PROM 
and memory bytes is indicated by an End of Job message on 
the console. 


1702A PROM PROGRAMMER 
CHARACTERISTICS 


Power 
+5 Vdc 
+12 Vdc 
-12 Vdc 
50 Vac 
Dissipation 
Fuses 
50 Vac 

Adjustments 


Ambient Air 
Temperature 
Operational 
Storage 
Humidity 


Typical 
0.9 A 
60 mA 
40 mA 

Approx. 15 W 


Maximum 
1.2 A 
90 mA 
70 mA 
0.3 A peak 


0.5 A 250 V located on the rear panel of 
the Microprocessor Lab 
+47 V dc is adjusted with a potentio- 
meter located on the top edge PROM 
Programmer module 

0°C to +70°C (32°F to +158°F). 

-55°C to +80°C (-67°F to +167°F). 

To 90% relative noncondensing. 


Altitude 

Storage To 50,000 ft max. 

Operating To 15,000 ft max. 


2704/2708 PROM PROGRAMMER 
CHARACTERISTICS 


Power 

Typical 

Maximum 

+5.2 

1.09 A 

1.2 A 

+12 Vdc 

36 mA 

50 mA 

-12 Vdc 

70 mA 

90 mA 

30 Vac 

68 mA 

85 mA 

15 V ac 

105 mA 

150 mA 

Dissipation 

Approx. 7 W 


Ambient Air 



Temperature 



Operational 

0°C to +70°C (+32°Fto +58°F) 

Storage 

-55°C to +80°C ( 

-67°Fto +167‘ 

Humidity 

To 90% relative noncondensing. 

Altitude 



Operating 

To 50,000 ft max. 


Storage 

To 15,000 ft max. 
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Tektronix 

COMMITTED TO EXCELLENCE 
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ALABAMA 

* Hunts vi He 35801 
Suite 8. 3322 S. Memorial Parkway 
Phone. (205) 881-2912 

ARIZONA 

•Phoenix 85034 
2643 E. University Drive 
Suite 113 

Phone; (602) 244-9795 
Tucson Area Enterprise 383 

CALIFORNIA 

•Concord 94520 
2345 Stanwell Circle 
Phone (415} 689-2710 
From Oakland (415) 254-5353 
•Irvine 92714 
16601 Hale Ave 
Phone; (714) 556-8080-89 
(213) 778-5225. 6 
•Los Angeles 
21300 Erwin Street 
Woodland Hills 91367 
Phone: (213) 999-1711 
•Los Gatos 95030 
985 University Avenue 
Suite 22 

Phone; (408) 358-3491 
•San Diego 921 1 1 
7827 Convoy Court 
Suite 401 

Phone: (714) 292-7330 
•Santa Clara 95051 
3200 Coronado Dnve 
Phone: (408) 249-5500 

COLORADO 

'Denver 

Suite 4A 

14 Inverness Dr East 
Englewood 80110 
Phone: (303) 773-101 1 
Telex: (Infocom) 45-4455 

CONNECTICUT 

Milford 06460 
20 Commerce Park Road 
Phone: (203) 877-1494 


ALGERIA 

Measurelec 

Algiers 

ARGENTINA 

Coasin S.A. 

Buenos Aires, Cordoba 

AUSTRALIA 

Tektronix Australia Pty. Limited 

Sydney, Adelaide, Melbourne 

AUSTRIA 

Rohde & Schwarz-Tektronix 
Ges.m.b.H. 

Wien 

BELGIUM 

TEKTRONIX nv/sa 

Bruxelles 

BRAZIL 

Importacao, 

Industria e Comerdo 
Ambriex S.A 

Rio de Janeiro, Sao Paulo 

CANADA 

Tektronix Canada Ltd. 

Montreal, Calgary, Edmonton, Toronto, 
Ottawa, Vancouver, Halifax 

CHILE 

Equipos Industrials S A C I. 

Santiago 

COLOMBIA 

Selectronica Ltda. 

Bogota 

DENMARK 

Tektronix A/S 

Krogshojvej 

EAST AFRICA (Kenya, Tanzania 
and Uganda) 

Engineering & Sales Co., Ltd. 

Nairobi 

ECUADOR 

Proteco Coasin Cia Ltda. 

Quito 

EGYPT 

Giza Systems Engineering 
Company 

Cairo 


Tektronix, Inc. 

P.O. Box 500, Beaverton, Oregon 97077 

Telephone: (503) 644-0161 TWX: 91 0-467-8708 TEKTRONIX BEAV. Cable: TEKTRONIX 

FIELD ENGINEERING OFFICES 


FLORIDA 

•Fort Lauderdale 3331 1 
1871 West Oakland Park Blvd. 
Phone (305) 731-1220 
Also serves Puerto Rico and 
U S Virgin Islands 
From Miami: 947-6053 
•Orlando 32803 
Suite 109. 1040 Woodcock Rd. 
Phone:(305)894-3911 
From The Cape Kennedy Area: 

636-0343 
Pensacola 32503 
Suite 130, 4900 Bayou Blvd. 
Phone:(904)476-1897 

GEORGIA 

•Norcrosa 30092 
3320 Holcomb Bridge Road 
at Peachtree Industrial Blvd 
Phone. (404) 449-4770 

HAWAH 

•Honolulu 96819 
2979 Ualena Street 
Phone: (808) 845-4531 
fHonolulu Service Center 
EMC Corporation 
2979 Ualena Street 
Phone: (808) 847-1138 

ILLINOIS 

•Chicago 

5350 Keystone Ct. 

Rolling Meadows 60008 
Phone: (312) 259-7580 

INDIANA 

•Indianapolis 46219 
6121 East 30th Street 
Phone . (317) 545-2351 

KANSAS 

•Kansas City 

10580 Barkley 
Suite 62 

Overland Park 66212 
Phone: (913) 341-3344 


LOUISIANA 

•New Orleans 

3004 34th St. 

Metairie 70001 
Phone: (504) 837-8454 

MARYLAND 

Baltimore 

1526 York Road 
Lutherville 21093 
Phone: (301) 321-7000 
•Rockville 20850 
2 Research Court 
Phone: (301)948-7151 

MASSACHUSETTS 

'Boston 

482 Bedford Street 
Lexington 02173 
Phone: (617)861-6800 

MICHIGAN 

•Detroit 

25882 Orchard Lake Rd. 

Farmington Hills 48018 
Phone (313)478-5200 

MINNESOTA 

•St. Paul 55112 
3563 N. Lexington Ave. 

Phone: (612) 484-8571 

MISSOURI 

*St. Louis 

422 Anglum 
Hazelwood 63042 
Phone:(314)731-4696 

NEW JERSEY 

'Springfield 07081 
964 South Springfield Avenue 
Phone: (201) 379-1670 

NEW MEXICO 

•AJbuquerque 87108 
1258-Ortiz Drive, S.E. 

Phone: (505) 265-5541 

Southern N.M. Area: Enterprise 678 

Southern Nevada Area: ENterprise 678 


NEW YORK 

Albany 

678 Troy Road 
Latham 12110 
Phone: (518) 785-3353 

•Long island 

100 Crossways Park West 
Woodbury, L I. 11 797 
Phone: (516) 364-9060 
(212) 895-9215 
Poughkeepsie 12603 
31 Haight Avenue 
Phone: (914) 454-7540 
Rochester 14623 
1210 Jefferson Rd. 

Phone: (716) 244-2600 
•Syracuse 

1 Northern Concourse 
North Syracuse 13212 
Phone:(315)455-6661 
From New York: (800) 962-1095 

NORTH CAROLINA 

•Raleigh 27612 
Suite 104 
3725 National Dr. 

Phone: (919) 782-5624 

OHIO 

•Cleveland 44129 
5689 Pearl Road 
Phone: (216)884-6558 
•Dayton 45449 
501 Progress Rd. 

Phone: (513) 859-3681 

OKLAHOMA 

Oklahoma City 73105 
Suite 201 
800 N.E. 63rd 
Phone: (405) 848-3361 

OREGON 

Portland 

7000 S.W. Hampton St. 

Suite 121 

Tigard. Oregon 97223 
Phone: (503) 620-9100 
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fFactory Service Center 

, (v 

Tektronix Industrial Park 


Beaverton 97077 


Phone (503) 644-0161 


TWX: 910^67-8708 


PENNSYLVANIA 


•Philadelphia 


1720 Walton Road 


Blue Bell 19422 


Phone: (215) 825-6400 


From Harrisburg. Lancaster, and 

.. 

York Area call: ENterprise 1-0631 


•Pittsburgh 


3834 Northern Pike 


Monroeville 15146 


Phone: (412) 373-3250 

- 

TEXAS 


•Dallas 75240 


4455 Sigma Road 

• 

Phone: (214) 233-7791 

■ ■ 

•Houston 77036 


5755 Bonhomme 


Suite 420 


Phone . (713) 783-1910 


San Antonio 78226 

* "- 1 

331 1 Roselawn 

Phone: (512) 434-4334 

UTAH 


•Salt Lake City 841 15 

65 West 2950 South 


Phone: (801) 484-8501 


VIRGINIA 


Hampton 23666 \ 


1929 C Coliseum Dr 

- 

Phone: (804) 826-4020 

i 

WASHINGTON 

. . U , 

•Seattle 98 188 


641 industry Drive 


Phone: (206) 575-0180 


•Field Office/Service Center 

tService Center 



INTERNATIONAL FIELD OFFICES, DISTRIBUTORS AND REPRESENTATIVES 


FEDERAL REPUBLIC 
OF GERMANY 

Rohde & Schwarz 
Vertriebs GmbH 

Hamburg, Karlsruhe, Koeln, Muenchen 

FINLAND 

Into O/Y 

Helsinki 

FRANCE 

TEKTRONIX 

Orsay, Lyon, Nancy, Aix-en-Provence, 
Rennes, Toulouse 

GREECE 

Marios Dalleggio 

• Representations 

Athens 

HONG KONG 

Gilman & Co. Ltd. 

• Electrical/Electronic Dept. 

Causeway Bay 

INDIA 

Hinditron Services Private Ltd. 

Bombay, Bangalore 

INDONESIA 

C.V. Dwi Tunggal Djaja 

Jakarta 

IRAN 

Irantronix Co. Ltd. 

Tehran 

ISRAEL 

Eastronics Ltd. 

Tel Aviv 

ITALY 

Silverstar Spa, Ltd. 

Milano, Roma, Torino 

IVORY COAST 

SITEL 

Abidjan 

JAPAN 

Sony/Tektronix Corporation 

Tokyo, Osaka-shi, Nagoya 

JORDAN 

TAREQ Scientific Bureau 

Amman 


KUWAIT 

TAREQ Company 

Safat 

LEBANON 

Projects S.A.L. 

Beirut 

MALAYSIA 

Mecomb Malaysia Sdn. Bhd. 

Petaling Jaya, Selangor 

MEXICO 

Tecnicos Argostal, S.A. 

Mexico, Monterrey, Guadalajara 

MOROCCO 

SCRM 

Casablanca 

NEW ZEALAND 

W. & K. McLean Ltd. 

Auckland, Wellington, Christchurch 

NIGERIA 

Mofat Engineering Co. Ltd. 

Lagos, Ibadan 

NORWAY 

Morgenstierne & Co. A/S 

Oslo 

PAKISTAN 

Pak-Land Corporation 

Karachi 

PANAMA 

Executive Marketing Corporation 

Panama 

PERU 

Importaciones y 
Representaciones 
Electronicas S.A. 

(IRE Ingenieros) 

Lima 

PHILIPPINES 

Philippine Electronic 
Industries, Inc. 

Makati, Rizal 

PORTUGAL 

Equipamentos de 
Laboratorio Lda. 

Lisbon 


REPUBLIC OF SOUTH AFRICA 

Protea Physical & Nuclear 
Instrumentation (Pty.) Ltd. 
Transvaal, Paardenelland, Durban 

SAUDI ARABIA 

Electronic Equipment Marketing 
Establishment 

Riyadh 

SINGAPORE 

Mechanical & Combustion 
Engineering Co. Re. Ltd. 

Singapore 

SOUTH KOREA 

M-C International (Korea) Ltd. 

Seoul 

SPAIN 

C.R. Mares, S.A. 

Barcelona, Madrid 

SRI LANKA 

Maurice Roche Limited 

Colombo 

SUDAN 

Cine & Photo Supply 
Company (CPSC) 

Khartoum 

SURINAME 

Wong Sang Tsoi & Co. 

Paramaribo 

SWEDEN 

Tektronix AB 

Solna, Gothenburg 

SWITZERLAND 

Tektronix International A.G. 

Zug 

SYRIA 

General Trading Company 

Damascus 


TAIWAN 

Heighten Trading Co. Ltd. 

Taipei 

THAILAND 

G. Simon Radio fcompany Ltd. 

Bangkok 

THE NETHERLANDS 

Tektronix Holland N.V. 

Badhoevedorp 

TUNISIA 

EL ESLEK 

Tunis 

TURKEY 

Erkman Elektronik Aietler 

Istanbul 

UNITED ARAB EMIRATES 

Contact TAREQ Company. KUWAIT 

UNITED KINGDOM 

Tektronix U.K. Limited 

Harpenden. Livingston, Manchester 

URUGUAY 

Coasin Uruguaya S.R.L. 

Montevideo 

VENEZUELA 

Equilab, C.A. 

Caracas 

WEST BERLIN 

Rohde & Schwarz 
Handels-GmbH 

Berlin 

ZAMBIA 

Baird and Tatlock (Zambia) Ltd. 

Lusaka, Ndola 


Customers in the foltowing countries. 

Bulgaria, Czechoslovakia, Hungary, Poland, 

Romania, U.S.S.R. and Yugoslavia 

Contact: Rohde & Schwarz-Tektronix Ges.m.b.H & Co. KG 
Sonnleithnergasse 20, A-1 100 Wien. Austria. Phone Vienna 62 61 41, Telex Vienna 13933 

Customers in all other countries should contact: 

Tektronix, Inc., Export Marketing 
P.O. Box 500, Beaverton, Oregon 97077, U SA 


For complete information, refer to your TEKTRONIX GENERAL CATALOG or your Telephone Directory. 
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eem FILE SYSTEM -- 

| The only filing system de- 
signed specially for the elec- 
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 


1C MASTER 


The products magazine ... A 
; i00% product-oriented magazine 
including hundreds of new prod* 
nets and special features every 
month. 

UNITED COST ANO 


The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 


The electronic distributors’ 
proven method of being up to 
the minute on his cost and 
selling prices. 
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The Alternate Source Directory is an industry wide 
cross reference of those devices which manufac- 
turers claim are pin-for-pin and functional equiva- 
lents to IC’s made by other firms. It is a compilation 
of many individual references and shows literally 
thousands of alternates that aren’t implied by their 
model numbers, especially in the linear and mem- 
ory areas. Unlike the usual alternate source guides 
this directory leads you to many alternate sources 
for any particular device, not just one. It is the most 
comprehensive alternate source directory ever pub- 
lished and contains over 41,000 cross references. 




how to use 

the alternate source directory 


The second column of this Alternate Source Direc- 
tory shows devices which are replacements for 
those in the first column. Devices listed in BOLD 
FACE type have technical data in the Master Selec- 
tion Guide. This information begins on the page 
listed to the right of the BOLD FACE part numbers. 
Products preceded by a ♦ have been discontinued 
by the manufacturer. This section does include 
devices not listed in the Master Selection Guide; 
e.g., discontinued items, DTL and 54L devices. 

This list is compiled from manufacturers’ recom- 
mendations. Since there is a tendency for every 
company to only show itself as an alternate to the 
prominent manufacturers, and for the larger ones 
to ignore the little ones, not every device is refer- 
enced both ways to every other one. Therefore, if 
you are looking for alternates to a lesser known 
company’s device, take the replacements you find, 
especially if they are made by prominent companies 
and look them up to see if you can find any other 
sources. 


In order to maintain this list within some reason- 
able bounds, the A and B suffixes indicating im- 
proved versions generally have been dropped. If 
this weren’t done, for example, every higher speed 
selection conjured up by a memory manufacturer 
would result in a device that could replace many 
equal or slower competitors and this directory 
would become highly involved in slight performance 
variations. Moreover, improved performance is only 
important if your circuits take advantage of it. 

One of the difficulties with any cross reference is 
that devices meant to be alternates do not neces- 
sarily perform the same in all circuits. Thus, it will 
be necessary for you to check specifications, or 
even to check circuit performance before deciding 
which alternates are right for you. A major benefit 
of this list is that it gives you more alternatives to 
study. But if you don’t find what you need here, it 
may be possible to find additional alternates by 
locating the device in the Master Selection Guide. 
Particuarly for digital circuits, the other products 
grouped with it will normally offer similar or iden- 
tical performance. 
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Manufacturer j Replacement 

IC Master 

| Manufacturer 

! Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

Replacement 


IC Master 

Device Source 

Device 

Page 

1 Device 

1 

1 Source 

Device 

Page 

Device 

' Source 

Device 

Page 

Device 

Source 

Device 

Page 

Advanced Micro Devices 

! AM25LS258 

1 

Raytheon 

25LS258 

j 

AM27S10 

NEC Micro M PB403 

Tl SN54S38? 

1462 j 

DM8830 

QImIQOO 4 

Tl 

SN75183 

HC7331 





1 A M25LS6 1 0 Ra y theon 

25LS670 




SN74S387 


DM8832 

Tl 

DS7832 


♦AM2071 Signetics 

82S07 


AM25L02 

National 

DM2502 


1 AM27S11 

Harris 

HM7611 

1192 

LF155 

Fairchild 

^AFI 55 


AM25LS07 Motorola 

SN74LS378 


1 AM25l03 

National 

DM2503 




HM7611A 

1200 


Intersil 

LF|55 


T! 

SN54LS378 


AM25L04 

National 

DM2504 



tntet 

M3621 



Motorola 

LF155 



SN74LS378 

i 

i 

AM2502 

Intersil 

2502 




3621 



National 

LF155 

786 

AM25LS08 Motorola 

SN74LS379 



National 

DM 2502 



National 

DM54S287 

1284 


PMI 

PM 155 

871 

Tl 

SN54LS379 


i AM2503 

Intersil 

2503 




DM74S287 

1264 j 


Raytheon 

LF155 



SN74LS379 



National 

DM2503 



NEC Micro 

P.PB423 



Signetics 

LF155 


AM25LS09 Motorola 

SN74LS399 


; AM2504 

Intersil 

2504 



T! 

SN54S287 



T! 

LF155 


It 

SN54I.S399 



National 

DM2504 




SN74S287 


I.F156 

Fairchild 

MAF156 



SN74LS399 


1 AM2505 

Raytheon 

RC2505 


AM27S80 

NEC Micro 

uPB408 

1491 


Intersil 

IF 156 


AM25LS138 National 

OM54LS138 




RM2505 


AM27S81 

NEC Micro juPB428 

1491 


Motorola 

LF156 



DM74 LSI 38 



Signetics 

2505 


AM2700 

Fairchild 

93421 



National 

LF156 

786 

Raytheon 

25LS138 


AM26LS31 

Ti 

AM26LS31 



MMI 

6531 



PMI 

PM156 

877 

AM25LS139 National 

DM54LS1 39 


AM26LS32 

Tl 

AM26LS32 



Signetics 

N82S16 



Raytheon 

LF156 



DM74LS1 39 


AM26L02 

National 

DM8602 




82S06 



Signetics 

LF156 


Raytheon 

25LS139 




DM9602 



Tj 

SN54S201 



Tl 

LF156 


AM25LS14 Motorola 

SN74LS384 


AM26L123 

National 

DM54L123 



1 

SN74S200A 


LF157 

Fairchild 

M AF157 


Raytheon 

25LS14 

293 



DM74L123 




SN74S201 



Intersil 

LF157 


AM25LS15 Motorola 

SN74LS385 


AM26S02 

National 

DM8602 


AM2701 

Faircnild 

93411 



Motorola 

LF157 


Raytheon 

25LS15 

295 



DM9602 



MMI 

6530 



National 

LF157 

786 

AM25LS151 National 

DM54LS1 51 


AM26S10 

Fairchild 

9640 



Signetics 

82S17 



PMI 

PMI 57 

882 


DM74LS151 



Motorola 

MC26S10 



Tl 

SN54S301 



Raytheon 

LF167 


Raytheon 

25LS151 



Raytheon 

26S10 




SN74S300 



Signetics 

LF157 


AM25LS153 National 

DM54LS1 53 



Ti 

AM26S10 




SN74S301 



Tl 

LF157 



DM74LS153 


AM26S11 

Fairchild 

9641 


AM2802 

Synertek 

SY2802 


LF255 

Fairchild 

pAF255 


Raytheon 

25LS153 



Motorola 

MC26S11 


AM2803 

Svnertek 

SY2803 



Intersil 

LF255 


AM25LS157 National 

DM54LS157 



Raytheon 

26S11 


AM2804 

Synertek 

SY2804 



Motorola 

LF255 



DM74LS157 



Tl 

AM26S11 


AM2806 

Signetics 

2512 



National 

LF255 

786 

Raythonn 

25LS157 


AM2B02 

National 

DM8602 


AM2807 

Sianetics 

2524 



PMI 

PM255 

871 

AM25LS158 National 

DM54LS158 




DM9602 


AM2808 

Signetics 

2525 



Raytheon 

LF255 



DM74LS158 


AM26123 

National 

DM54123 


AM2809 

Signetics 

2521 



Signetics 

I.F255 


Raytheon 

25LS158 




DM74123 


AM2814 

Tl 

TMS3114 



Tl 

LF255 


AM25LS160 National 

DM54LS160 



Tl 

SN54123 


AM2825 

Synertek 

SY2825 


LF256 

Fairchild 

pAF256 



DM74LS160 




SN74123 


AM2826 

Synertek 

SY2826 



Intersil 

LF256 


Raytheon 

25LS160 


A M2 7 l Sec 

Faircnila 

9342 1 


AM2827 

Svnertek 

SY2827 



Motorola 

LF256 


AM25L$161 National 

DM54LS161 



National 

DM54S200 


AM2833 

Signetics 

2533 



National 

LF256 

786 


DM74LS161 




DM74S200 



Synertek 

SY2833 



PMI 

PM256 

877 

Raytheon 

25LS161 



NEC Micro 

MPB2202 


AM2901A 

Fairchild 

F2901 



Raytheon 

LF256 


AM25LS162 National 

DM54LS162 




MPD2200 




9409 



Signetics 

LF256 



DM74LS162 



Tl 

SN74LS200 



Motorola 

MC2901 



Tl 

LF256 


Raytheon 

25LS162 


AM27LS01 

Fairchild 

93411 



National 

IDM2901A 


LF257 

Fairchild 

M AF257 


AM25LS163 National 

DM54LS163 



National 

DM54S206 

1297 



1656,1680 


Intersil 

LF257 



DM74LS163 




DM74S206 

1297 


NEC Micro ^PB2901 

1850 


Motorola 

LF257 


Raytheon 

25LS163 



NEC Micro 

)iPB2206 



Raytheon 

AM2901A 



National 

LF257 

786 

AM25LS164 National 

DM54LS164 


AM27LS10 

Faircmid 

9x3416 



Signetics 

N2901 

1851 


PMi 

PM257 

882 


DM74LS164 



Harris 

HPROM1024 

AM2902 

Motorola 

MC2902 



Raytheon 

LF257 


AM25LS170 Raytheon 

25LS170 



Intel 

3601 



National 

IDM2902 



Signetics 

LF257 


AM25LS1 74 National 

DM54LS174 



NEC Micro 

iiPB403 

1462 


NEC Micro M PB2902 

1850 


Ti 

LF257 



DM74LS174 


AM27S02 

Fairchild 

93404 



Raytheon 

AM2902 


! LF355 

Fairchild 

HAF355 


Raytheon 

25LS174 



MMI 

5560 


AM2905 

Motorola 

MC2905 



Intersil 

LF355 


AM25LS175 National 

DM54L3175 




6560 



naytheon 

AM2905 



Motorola 

1 pocc 



DM74LS1 75 



National 

DM54 S289 


AM2906 

Motorola 

MC2906 



National 

LF355 

786 

Raytheon 

25LS175 




DM74S289 



Raytheon 

AM2906 



PMI 

PM355 

871 

AM25LS181 National 

DM54181 



NEC Micro 

m P32089 


AM29C7 

Motorola 

MC2907 



Raytheon 

LF355 



DM74181 



Tl 

SN54S289 



Raytheon 

AM2907 



Signetics 

LF355 


Raytheon 

25LS181 




SN74S289 


AM2909 

Motorola 

MC2909 



Tl 

LF355 


AM25LS190 National 

DM54LS190 


AM27S03 

Fairchild 

93405 


i 

National 

IDM2909 


LF356 

Fairchild 

pAF356 



DM74LS190 



MMI 

5561 



NEC Micro m PB2»09 

1850 


Intersil 

LF356 


Raytheon 

25LS190 




6561 



Raytheon 

AM2909 



Motorola 

LF356 


AM25LS191 National 

DM54LS191 



National 

DM54S189 

1292 

AM2911 

Motorola 

MC2911 



National 

LF356 

786 


DM74LS191 




DM74S189 

1292 


National . 

IDM2911 



PMI 

PM356 

877 

AM25LS192 Raytheon 

25LS192 




DM7599 



NEC Micro 

m PB2911 

1850 


Raytheon 

LF356 


AM25LS193 National 

DM54LS1 93 




DM8599 



Raytheon 

AM2911 



Signetics 

LF356 



DM74LS193 



Tl. 

SN54S183 


AM291S 

Motorola 

MC2915 



Ti 

LF356 


Raytheon 

25LS193 




SN74S189 



NEC Micro 

MPB2915 

1850 

LF357 

Fairchild 

M AF357 


AM25LSi94A Raytheon 

25LS1S4A 


AM27308 

Harris 

HM7602 

1192 

AM231G 

Motorola 

MC29 1 6 



Intersil 

LF357 


AM25US195 Raytheon 

25LS195 



National 

DM7577 



NEC Micro fiPB2916 

1850 


Motorola 

LF357 


AM25LS22 Motorola 

SN74LS322 




DM8577 


AM2917 

Motorola 

MC2917 



National 

LF357 

786 

Raytheon 

25LS22 

297 


Signetics 

82S23 



NEC Micro jxPB2917 

1850 


PMI 

PM357 

882 

Tl 

SN54LS322 



Tl 

SN54S1 88 


AM2918 

Motorola 

MC2918 



Raytheon 

LF357 



SN74LS322 




SN74S188 



NEC Micro ^PB2918 

1850 


Signetics 

LF357 


AM25LS23 Motorola 

SN74LS323 


AM27S09 

Harris 

HM7603 

1192 


Raytheon 

AM2918 



Tl 

LF357 


Raytheon 

25LS23 

300 


National 

DM7578 


DAC-08 

Datei 

DAC-08B 


LM101 

AD 

ADI 01 


Ti 

SN54LS323 




DM8578 



PMI 

DAC-08 

919 


Fairchild 

p.A101 



SN74LS323 



Signetics 

82S123 


DM7820 

Signetics 

DS7820 



Intersil 

LM101 


AM25LS241 Raytheon 

25LS241 



Tl 

SN54S288 


DM7820A 

Signetics 

DS7820A 



Motorola 

LM101 


AM25LS251 Raytheon 

25LS251 




SN74S288 



Tl 

SN55182 



National 

LM101 


AM25LS2518 Motorola 

SN74LS388W 

6 

AM27S10 

Harris 

HM7610 

1192 

DM7830 

Signetics 

DS7830 



RCA 

CA101 


AM25LS253 Raytheon 

25LS253 




HM7610A 

1200 


Tl 

SN55183 



Signetics 

LM101 


AM25LS257 National 

DM54LS257 



Intel 

M3601 


DM7831 

Tl 

DS7831 



Silicon G 

SG101 



DM74LS257 




3601 


DM7832 

T| 

DS7832 


LM102 

Fairchild 

MA102 


AM25LS258 National 

DM54LS258 



National 

DM54S387 

1264 

DM8820A 

Tl 

SN75182 


LM105 

Fairchild 

HA 105 



DM74LS258 




DM74S387 

1264 

! DM8830 

Signetics 

DS8830 



Intersil 

LM105 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer 

Device 

I Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

i Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

Replacement 

'Source 

' IC Master 
Device Page 

Menufacturer j Replacement 
Device 1 Source 

IC Master 
Device Page 

Advanced Micro Devices 

LM301 

Motorola 

LM301 


SN54LS160 

National 

DM54LS160 


SN54LS195A Signetics 

54LS195A 


(cont’d) 




Raytheon 

LM301 



Raytheon 

54LS160 


Tl 

SN54LS195A 





RCA 

CA301 



Tl 

SN54LS160 


SN54LS240 Fairchild 

54LS240 






Signetics 

LM301 


SN54LS161 

Fairchild 

54LS161 


MMI 

54LS240 




LM105 


Silicon G 

SG301 



Motorola 

SN54LS161 


Tl 

SN54LS240 




LM105 

LM302 

Fairchild 

jiA302 



National 

DM54LS161 


SN54LS241 Fairchild 

54LS241 




LM105 

LM305 

Fairchild 

jiA305 



Raytheon 

54LS161 


MMI 

54LS241 




SG105 


Intersil 

LM305 



Signetics 

54LS161 


Tl 

SN54LS241 




jxA107 


Motorola 

LM305 



Tl 

SN54LS161 


SN54LS242 Raytheon 

54LS242 

282 



LM107 


Raytheon 

LM305 


SN54LS162 

Fairchild 

54LS162 


Tl 

SN54LS242 




LM107 


Silicon G 

SG305 



Motorola 

SN54LS162 


SN54LS243 Raytheon 

54LS243 

282 



LM107 

LM307 

Fairchild 

pA307 



National 

DM54LS1 62 


Tl 

SN54LS243 




LM107 


Intersil 

LM307 



Raytheon 

54LS162 


SN54LS251 Fairchild 

54LS251 



RCA 

CA107 


Motorola 

LM307 



Tl 

SN54LS162 


Motorola 

SN54LS251 




SGI 07 


Raytheon 

LM307 


SN54LS163 

Fairchild 

54LS163 


Raytheon 

54LS251 


LM108 

AD 

ADI 08 


RCA 

CA307 



Motorola 

SN54LS163 


Signetics 

54LS251 




fiA108 


Signetics 

LM307 



National 

DM54LS163 


Tl 

SN54LS251 




LM108 


Silicon G 

SG307 



Raytheon 

54LS163 


SN54LS253 Fairchild 

54LS253 



Motorola 

LM108 

LM308 

AD 

AD308 



Signetics 

54LS163 


Motorola 

SN54LS253 



National 

LM108 


Fairchild 

pA308 



Tl 

SN54LS163 


National 

DM54LS253 




LM108 


Intersil 

LM308 


SN54LS164 

Fairchild 

54LS164 


Raytheon 

54LS253 



RCA 

CA108 


Motorola 

LM308 



Motorola 

SN54LS164 


Signetics 

54LS253 



Signetics 

LM108 


Raytheon 

LM308 



National 

DM54LS164 


Tl 

SN54LS253 



Silicon G 

SGI 08 


RCA 

CA308 



Raytheon 

54LS164 

272 

SN54LS257 Motorola 

SN54LS257 


LM110 

Fairchild 

pAIIO 


Signetics 

LM308 



Signetics 

54 LSI 64 


Raytheon 

54LS257 




LM110 


Silicon G 

SG308 



Tl 

SN54LS164 


SN54LS258 Fairchild 

54LS258 




LM110 

LM310 

Fairchild 

M A310 


SN54LS168 

Fairchild 

54LS168 


Motorola 

SN54LS258 



National 

LM110 


Intersil 

LM310 



National 

DM54LS168 


Raytheon 

54LS258 




SG1 10 


Motorola 

LM310 



Tl 

SN54LS168 


Tl 

SN54LS258 


LM111 


pAI 1 1 


Silicon G 

SG310 


SN54LS169 

Fairchild 

54LS169 


SN54LS273 Motorola 

SN54LS273 



Intersil 

LM111 

LM311 

Fairchild 

HA311 



National 

DM54LS169 


Tl 

SN54LS273 



Motorola 

LM111 


Intersil 

LM311 



Tl 

SN54LS169 


SN54LS299 Fairchild 

54LS299 




LM111 


Motorola 

LM311 


SN54LS170 

Fairchild 

54LS170 


Motorola 

SN54LS299 



Raytheon 

LM111 


Raytheon 

LM311 



Motorola 

SN54LS170 


Raytheon 

54LS2?99 



RCA 

CA1 1 1 


RCA 

CA311 



National 

DM54LS170 


Tl 

SN54LS299 



Signetics 

LM111 


Signetics 

LM311 



Raytheon 

54LS170 


SN54LS322 Tl 

SN54LS322 



Silicon G 

SG1 11 


Silicon G 

SG311 



Signetics 

54LS170 


SN54LS323 Tl 

SN54LS323 


LM118 

AD 

AD518 

LM318 

AD 

AD518 



Tl 

SN54LS170 


SN54LS374 MMI 

54LS374 



National 

LM118 


Raytheon 

LM318 


SN54LS174 

Fairchild 

54LS174 


Motorola 

SN54LS374 



Raytheon 

LM118 

LM339 

Fairchild 

HA339 



Motorola 

SN54LS174 


Tl 

SN54LS374 


LM139 

Fairchild 

p,A139 

LM348 

Exar 

XR4741 



National 

DM54LS174 


SN54LS377 Motorola 

SN54LS377 


t M l A* 

Pr'*r- - 1 

■ 


Raytheon 

1M348 - 



Raytheon 

54LS174 


Tj 

5n34i_S3/ i 



Raytheon 

LM148 

NE555 

Exar 

XR555 



Signetics 

54LS174 


SN54LS378 Tl 

SN54LS378 


LM201 

AD 

AD201 



XR555M 



Tl . 

SN54LS174 


SN54LS379 Tl 

SN54LS379 



Fairchild 

juA201 


Fairchild 

fiA555 


SN54LS175 

Fairchild 

54LS175 


SN54LS381 Tl 

SN54LS381 



Intersil 

LM201 


Motorola 

MCI 455 



Motorola 

SN54LS175 


SN54LS384 Tl 

SN54LS384 



Motorola 

LM201 


National 

LM555 



National 

DM54LS175 


SN54LS385 Tl 

SN54LS385 



National 

LM201 


Silicon G 

SG655 



Raytheon 

54LS175 


SN54LS399 Tl 

SN54LS399 



RCA 

CA201 

NE556 

Exar 

XR556 



Signetics 

54LS175 


SN54LS424 Tl 

SN54LS424 



Signetics 

LM201 


Fairchild 

/xA556 



Tl 

SN54LS175 


SN54LS670 Fairchild 

54LS670, 



Silicon G 

SG201 

SE555 

Exar 

XR555 


SN54LS181 

Fairchild 

54LS181 


Motorola 

SN54LS670 


LM202 

Motorola 

LM210 

SE556 

Exar 

XR556M- 



Motorola 

SN54LS181 


National 

DM54LS670 



Silicon G 

SG202 

SN54LS123 

National 

DM54LS123 



Raytheon 

54LS181 


Raytheon 

54LS670 


LM205 

Intersil 

LM205 


Raytheon 

54LS123 

275 


Signetics 

54LS181 


Signetics 

54LS670 



Motorola 

LM205 


Tl 

SN54LS123 



Tl 

SN54LS181 


Tl 

SN54LS670 



Raytheon 

LM205 

SN54LS138 

Motorola 

SN54LS138 


SN54LS190 

Fairchild 

54LS190 


SN54S138 Fairchild 

54S138 



Silicon G 

SG205 


Raytheon 

54LS138 



Motorola 

SN54LS190 


Tl 

SN54S138 


LM207 

Fairchild 

/xA207 

SN54LS139 

Fairchild 

54LS139 



National 

DM54LS190 


SN54S139 Fairchild 

54S139 



Intersil 

LM207 


Motorola 

SN54LS139 



Raytheon 

54 LSI 90 


Signetics 

54S139 



Motorola 

LM207 


National 

DM54LS139 



Signetics 

54LS190 


Tl 

SN54S139 



Raytheon 

LM207 


Raytheon 

54LS139 



Tl 

SN54LS190 


SN54S140 Signetics 

54S140 



RCA 

CA207 


Signetics 

74LS139 


SN54LS191 

Fairchild 

54LS191 


Tl 

SN54S140 



Silicon G 

SG207 


Tl 

SN54LS139 



Motorola 

SN54LS191 


SN54S151 Fairchild 

54S151 


LM208 

AD 

AD208 

SN54LS148 Tl 

SN54LS148 



National 

DM54LS191 


Signetics 

54S151 



Fairchild 

(xA208 

SN54LS151 

Fairchild 

54LS151 



Raytheon 

54LS191 


Tl 

SN54S151 



Intersil 

LM208 


Motorola 

SN54LS151 



Signetics 

54LS191 


SN54S153 Fairchild 

54S153 



Motorola 

LM208 


National 

DM54LS151 



Tl 

SN54LS191 


Signetics 

54S153 



Raytheon 

LM208 


Raytheon 

54LS151 


SN54LS192 

Fairchild 

54LS192 


Tl 

SN54S153 



RCA 

CA208 


Signetics 

54LS151 



Motorola 

SN54LS192 


SN54S157 Fairchild 

54S157 



Silicon G 

SG208 


Tl 

SN54LS151 



National 

DM54LS192 


Signetics 

54S157 


LM210 

Intersil 

LM210 

SN54LS153 

Fairchild 

54LS153 



Raytheon 

54LS192 


Tl 

SN54S157 



Motorola 

LM210 


Motorola 

SN54LS153 



Signetics 

54LS192 


SN54S158 Fairchild 

54S158 



Silicon G 

SG210 


National 

DM54LS153 



Tl 

SN54LS192 


Signetics 

54S158 


LM211 

Intersil 

LM211 


Raytheon 

54LS153 


SN54LS193 

Fairchild 

54LS193 


Tl 

SN54S158 



Motorola 

LM211 


Signetics 

54LS153 



Motorola 

SN54LS193 


SN54S174 Fairchild 

54S174 



Raytheon 

LM211 


Tl 

SN54LS153 



National 

DM54LS193 


Tl 

SN54S174 



RCA 

CA211 

SN54LS157 

•Fairchild 

54 LSI 57 



Raytheon 

54LS193 


SN54S175 Fairchild 

54S175 



Signetics 

LM211 


Motorola 

SN54LS157 



Signetics 

54LS193 


Tl 

SN54S175 



Silicon G 

SG211 


National 

DM54LS1 57 



Tl 

SN54LS193 


SN54S181 Fairchild 

54S181 


Lf>216 

AD 

AD518 


Raytheon 

54LS157 


SN54LS194A 

Fairchild 

54LS194 


Signetics 

54S181 



Raytheon 

LM218 


Signetics 

54LS157 



Motorola 

SN54LS194 


Tl • 

SN54S181 


LM248 

Exar 

XR4741 


Tl 

SN54LS1 57 



Raytheon 

54 LSI 94 A 


SN54S189 Tl 

SN54S189 



Raytheon 

LM248 

SN54LS158 

Motorola 

SN54LS158 



Tl 

SN54LS194A 


SN54S194 Fairchild 

54S194 


LM301 

AD 

AD301 


Raytheon 

54LS158 


SN54LS195A 

Fairchild 

54LS195 


Tl 

SN54S194 



Fairchild 

M A301 

SN54LS160 Fairchild 

54LS160 



Motorola 

SN54LS195 


SN54S195 Fairchild 

54S195 



Intersil 

LM301 


Motorola 

SN54LS160 



Raytheon 

54LS195A 


Tl 

SN54S195 



♦ Discontinued 


The manufacturers report their devices; can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

| Replacement IC Master 

1 Source Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC M 

Device 

Advanced Micro 



SN54181 

National 

DM541 81 

(cont’d) 





Raytheon 

Signetics 

54181 

54181 






Tl 

SN54181 

SN54S240 

MM) 

54S240 

462 



SN74181 


Raytheon 

54S240 


SN54182 

Fairchild 

54182 


Tl 

SN54S240 




9342 

SN54S241 

MMI 

54S241 

462 


i IT 

iTT54182 


Raytheon 

54S241 



Motorola 

MC54182 


Tl 

SN54S241 



National 

DM54182 

SN54S244 

MMI 

S4S244 

462 


Raytheon 

54182 


Raytheon 

54S244 



Signetics 

54182 

SN54S251 

Fairchild 

S4S251 



Tl 

SN54182 


Signetics 

54S251 




SN74182 


Tl 

SN54S251 


SN54192 

Fairchild 

54192 

SN54S253 

Fairchild 

54S253 



ITT 

ITT54192 


Signetics 

54S253 



Motorola 

MC54192 

SN54S257 

Fairchild 

54S257 



National 

DM54192 


Signetics 

54S257 



Raytheon 

54192 


Tl ' 

SN74S257 



Signetics 

54192 

SN54S258 

Fairchild 

54S258 



Tl 

SN54192 


Signetics 

54S258 


SN54193 

Fairchild 

54193 


Tl 

SN54S258 



ITT 

ITT54193 

SN54123 

Fairchild 

54123 



Motorola 

MC54193 


ITT 

ITT 541 23 



National 

DM54193 


Motorola 

MC54123 



Raytheon 

54193 


National 

DM54123 



Signetics 

54193 


Raytheon 

54123 



Tl 

SN54193 


Siqnetics 

54123 


SN64 1 04 

Fairchiid 

54194 


Tl 

SN54123 



ITT 

ITT54194 

SN54154 

Fairchild 

54154 



Motorola 

MC54194 


Motorola 

MC54154 



National 

DM54194 


National 

DM54154 



Signetics 

54194 


Raytheon 

54154 



Tl 

SN54194 


Signetics 

54154 


SN54195 

Fairchild 

54195 


Tl 

SN54154 



ITT 

ITT54195 

SN54157 ■ 

Fa?rr*hHd 

54-157 



Motorola 

MC54195 


ITT 

ITT54157 



National 

DM54195 


Motorola 

MC54157 



Raytheon 

54195 


National 

DM54157 



Signetics 

54195 


Raytheon 

54157 



Tl 

SN54195 


Signetics 

54157 


SN54259 

Ti 

SN54259 


Tl 

SN54157 


SN5489 

MMI 

5560 

SN54160 

Fairchiid 

54160 



Raytheon 

5489 


ITT 

ITT54160 


SN55107 

Fairchild 

55107 


Motorola 

MC54160 



Tl 

SN55107 


National 

DM54 16 O 


SN55108 

Fairchild 

55108 


Raytheon 

54160 



Tl 

SN55108 


Signetics 

54160 


SN55109 

Fairchild 

55109 


Tl 

SN54160 



Tl 

SN55109 

SN54161 

Fairchild 

54161 


SN55110 

Fairchild 

55110 


ITT 

ITT 541 61 



Tl 

SN55110 


Motorola 

MC54161 


SN5520 

Fairchild 

5520 


National 

DM54161 


SN5521 

Fairchild 

5521 


Raytheon 

54161 


SN55234 

Fairchiid 

55234 


Signetics 

54161 


• 

Tl 

SN55234 


Tl 

SN54161 


SN55235 

Fairchiid 

55235 

SN54162 

Fairchild 

54162 



Tl 

SN55235 


ITT 

1TT54162 


SN55238 

Fairchild 

55238 


Motorola 

MC54162 



Tl 

SN55238 


National 

DM54162 


SN55239 

Fairchild 

55239 


Raytheon 

54162 



Tl 

SN55239 


Signetics 

54162 


SN5524 

Fairchild 

5524 


Tl 

SN54162 


SN5525 

Fairchild 

5525 

SN54163 

Fairchild 

54163 


SN55325 

Fairchild 

55325 


ITT 

ITT54163 



Tl 

SN55325 


Motorola 

MC54163 


SN74LS123 

ITT 

ITT74LS123 


National 

DM54163 



National 

DM74LS123 


Raytheon 

54163 



Raytheon 

74LS123 


Signetics 

54163 



Tl 

SN74LS1 23 


Tl 

SN54163 


SN74LS138 

Fairchild 

74LS138 

SN54164 

Fairchild 

54164 



ITT 

ITT74LS138 


ITT 

ITT54164 



Motorola 

SN74LS138 


National 

DM54164 



National 

DM74LS138 


Raytheon 

54164 



NEC America mPB74LS138 


Signetics 

54164 



Raytheon 

74LS138 


Tl 

SN54164 



Signetics 

74LS138 

SN54175 

Fairchild 

54175 



Tl 

SN74LS138 


Motorola 

MC54175 


SN74LS139 

Fairchild 

74LS139 


National 

DM54175 


- 

ITT 

ITT74LS139 


Raytheon 

54175 



Motorola 

SN74LS139 


Signetics 

54175 



National 

DM74LS139 


Tl 

SN54175 



NEC America 

HPB74LS139 

SN54181 

Fairchild 

54181 



Raytheon 

/4LS139 



9341 



Signetics 

74LS139 


Motorola 

MC54181 



Tl 

SN74LS139 


Manufacturer 

1 Device 

| 

| Replacement 
Source 

IC Master 
Device Page 

Manufacturer j Replacement 
Device Source 

IC Master 

Device Page 

! SN74LS148 

Tl 

SN74LS148 

SN74LS174 Raytheon 

74LS174 

SN74LS151 

Fairchild 

74LS1 51 

Signetics 

74LS174 


ITT 

ITT74LS1 51 

Tl 

SN74LS174 


Motorola 

SN74LS151 

SN74LS175 Fairchild 

74LS175 


National 

DM74LS151 

ITT 

ITT74LS175 


NEC America 

M PB74LS151 

Motorola 

SN74LS175 


Raytheon 

74LS151 

National 

DM74LS175 


Signetics 

74LS151 

NEC America 

fiPB74LS1 75 


Tl 

SN74LS151 

Raytheon 

74LS175 

SN74LS153 

Fairchild 

74LS153 

Signetics 

74LS175 


ITT 

ITT74LS153 

Tl 

SN74LS175 


Motorola 

SN74LS153 

SN74LS181 Fairchild 

74LS181 


National 

DM74LS153 

Motorola 

SN74LS181 


NEC America 

jiP874LS153 

Raytheon 

74LS181 


Raytheon 

74LS153 

Signetics 

74LS181 


Signetics 

74LS153 

Tl 

SN74LS181 


Tl 

SN74LS153 

SN74LS190 Fairchild 

74LS190 

SN74LS157 

Fairchild 

74LS157 

ITT 

ITT74LS190 


ITT 

ITT74LS157 

Motorola 

SN74LS190 


Motorola 

SN74LS157 

National 

DM74LS190 


National 

DM74LS157 

Raytheon 

74LS190 


NEC America 

HPB74LS157 

Signetics 

74LS190 


Raytheon 

74LS157 

Tl 

SN74LS190 


Signetics 

74LS157 

SN74LS191 Fairchild 

74LS191 


Tl 

SN74LS157 

ITT 

ITT74LS1 91 

SN74LS1 58 

Fairchild 

74LS158 

Motorola 

SN74LS191 


ITT 

ITT74LS158 

National 

DM74LS191 


Motorola 

SN74LS158 

Raytheon 

74LS191 


National 

DM74LS158 

Signetics 

74LS191 


Raytheon 

74LS158 

Tl 

SN74LS191 


Signetics 

74LS158 

SN74LS192 Fairchild 

74LS192 


T{ 

SN74LS1 58 

ITT 

iTT74LS1 92 

SN74LS160 

Fairchild 

74LS160 

Motorola 

SN74LS192 


ITT 

ITT74LS160 

National 

DM74LS192 


Motorola 

SN74LS160 

NEC America 

M PB74LS192 


National 

DM74LS160 

Raytheon 

74LS192 


Raytheon 

74LS160 

Signetics 

74LS192 


Signetics 

74LS160 

TI 

SN74LS192 


Tl 

SN74LS160 

SN74LS193 Fairchild 

74LS193 

SN74LS161 

Fairchild 

74LS161 

ITT 

ITT74LS193 


ITT 

ITT74LS1 61 

Motorola 

SN74LS193 


Motorola 

SN74LS161 

National 

DM74LS193 


National 

DM74LS161 

NEC America 

jjPB74LS193 


NEC America 

HPB74LS161 

Raytheon 

74LS193 


Raytheon 

74LS161 

Signetics 

74LS193 


Signetics 

74US161 

Tl 

SN74LS193 


Tl 

SN74LS161 

SN74LS194A Fairchild 

74LS194 

SN74LS162 

Fairchild 

74LS162 

ITT 

iTT74LSlS4A 


ITT 

ITT74LS162 

Motorola 

SN74LS194 


Motorola 

SN74LS162 

NEC America 

pPB74LSl94 


National 

DM74LS162 

Raytheon 

74LS194A 


Raytheon 

74LS162 

Signetics 

74LS194A 


Signetics 

74LS162 

Tl ■ 

SN74LS194A . 


Ti 

SN74LS162 

.SN74LS195A Fairchild 

74LS195 

SN74LS163 

Fairchild 

74LS163 

ITT 

ITT74LS195A 


ITT 

ITT74LS163 

Motorola 

SN74LS195 


Motorola 

SN74LS163 

NEC Amenca 

pPB74LSl95 


National 

DM74LS163 

Raytheon 

74LS195A 


Raytheon 

74LS163 

Signetics 

74LS195A 


Signetics 

74LS163 

Tl 

SN74LS195A 


Tl 

SN74LS163 

SN74LS240 Fairchild 

74LS240 

SN74LS164 

Fairchild 

74LS164 

ITT 

ITT74LS240 


ITT 

ITT74LS164 

MMI 

74LS240 


Motorola 

SN74LS164 

Motorola 

SN74LS240 


National 

DM74LS164 

Raytheon 

74LS240 279 


NEC America 

^PB74LS164 

Signetics 

74LS240 


Raytheon 

74LS164 272 

Tl 

SN74LS240 


Signetics 

74LS164 

SN74LS241 Fairchild 

74LS241 


Tl 

SN74LS164 

ITT 

ITT74LS241 

SN74LS168 

Fairchild 

74LS168 

MMI 

74LS241 


National 

DM74LS168 

Motorola 

SN74LS241 


Tl 

SN74LS168 

Raytheon 

74LS241 279 

SN74LS169 

Fairchild 

74LS1 69 

Signetics 

74LS241 


National 

DM74 LSI 69 

Tl 

SN74LS241 


Tl 

SN74LS169 

SN74LS242 Fairchild 

74LS242 

SN74LS170 

Fairchild 

74LS170 

ITT 

ITT74LS242 


ITT 

ITT74LS170 

Motorola 

SN74LS242 


Motorola 

SN74LS170 

Raytheon 

74LS242 282 


National 

DM74LS170 

Signetics 

74LS242 


Raytheon 

74LS170 

Tl 

SN74LS242 


Signetics 

74LS170 

SN74LS243 Fairchild 

74LS243 


Tl 

SN74LS170 

' ITT 

ITT74LS243 

SN74LS1 74 

Fairchild 

74LS174 

Motorola 

SN74LS243 


iTT 

ITT74LS174 

Raytheon 

74LS243 282 


Motorola 

SN74LS174 

Signetics 

74LS243 


National 

DM74LS174 

Tl 

SN74LS243 


♦ Discontinued 


Bold face devtce numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer 

Device 

| Replacement 
1 Source 

C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
'Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
' Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
'Source 

IC Master 
Device Page 

Advanced Micro Devices 

SN74LS670 

Fairchild 

74LS670 


SN74S258 

Signetics 

74S258 

SN74174 

Tl 

SN74174 


(cont’d) 




Motorola 

SN74LS670 



Tl 

SN74S258 

SN74175 

Fairchild 

74175 





National 

DM74LS670 


SN74S289 

NEC Micro 

fiPB2289 • 


Hitachi 

HD74175 






Raytheon 

74LS670 


SN74123 

Fairchild 

74123 


Mitsubishi 

M53375 


SN74LS244 

Fairchild 

74LS244 


Signetics 

74LS670 



ITT 

ITT74123 


Motorola 

MC74175 



ITT 

ITT74LS244 ' 


Tl 

SN74LS670 



Mitsubishi 

M53323 


National 

DM74175 



MMI 

74LS244 

SN74S138 

Fairchild 

74S138 



Motorola 

MC74123 


NEC America 

HPB74175 



Motorola 

SN74LS244 


Mitsubishi 

M5S138 



National 

DM74123 


Raytheon 

74175 




74LS244 279 


National 

DM74S138 



NEC America 

(uPB74123 


Signetics 

74175 




74LS244 


Signetics 

74S138 



Raytheon 

74123 


Tl 

SN74175 



Tl 

SN74LS244 


Tl 

SN74S138 



Signetics 

74123 

SN74181 

Fairchild 

74181 


SN74LS251 

Fairchild 

74LS251 

SN74S139 

Fairchild 

74S139 



Tl 

SN74123 


Mitsubishi 

M53381 



ITT 

ITT74LS251 


National 

DM74S139 



TRW 

74123 


Motorola 

MC74181 



Motorola 

SN74LS251 


Signetics 

74S139 


SN74154 

Fairchild 

74154 


National 

DM74181 



National 

DM74LS251 


Tl 

SN74S139 



Mitsubishi 

M53354 


NEC America 

>iPB74181 




SN74S151 

Fairchild 

74S151 



Motorola 

MC74154 


Raytheon 

74181 



Raytheon 

74LS251 


Hitachi 

HD74S151 



National 

DM74154 


Signetics 

74181 



Signetics 

74LS251 


Mitsubishi 

M5S151 



NEC America 

fiPB74154 


Tl 

SN74181 



Tl 

SN74LS251 


National 

DM74S151 



Raytheon 

74154 

SN74182 

Fairchild 

74182 


SN74LS253 

Fairchild 

74LS253 


Signetics 

74S151 



Signetics 

74154 


ITT 

ITT74182 



ITT 

ITT74LS253 


Tl 

SN74S151 



Tl 

SN74154 


Mitsubishi 

M53382 



Motorola 

SN74LS253 

SN74S153 

Fairchild 

74S153 



TRW 

74154 


Motorola 

MC74182 



National 

DM74LS253 


Mitsubishi 

M5S153 


SN74157 

Fairchild 

74157 


National 

DM74182 



NEC America uPB74LS253 


National 

DM74S153 



Hitachi 

HD74157 


NEC America 

HPB74182 



Raytheon 

74LS253 


Signetics 

74S153 



ITT 

ITT74157 


Raytheon 

74182 



Signetics 

'74LS253 


Tl 

SN74S153 



Mitsubishi 

M53357 


Signetics 

74182 



Tl 

SN74LS253 

SN74S157 

Fairchild 

74S157 



Motorola 

MC74157 


Tl 

SN74182 


SN74LS257 

Fairchild 

74LS257 


Mitsubishi 

M5S357 



National 

DM74157 

SN74192 

Fairchild 

74192 



ITT 

ITT74LS257 


.National 

DM74S157 



NEC America 

;iPB74157 


ITT 

ITT74192 



Motorola 

SN74LS257 


Signetics 

74S157 



Raytheon 

74157 


Mitsubishi 

M53392 



National 

DM74LS257 


Tl 

SN74S157 



Signetics 

74157 


Motorola 

MC74192 



NEC America uPB74LS257 

SN74S158 

Fairchild 

74S158 



Tl 

SN74157 


National 

DM74192 



Raytheon 

74LS257 


Mitsubishi 

M5S158 


SN74160 

Fairchild 

74160 


NEC America 

juPB74192 



Signetics 

74LS257 


National 

DM74S158 



Hitachi 

HD74160 


Raytheon 

74192 



Tl ' 

SN74LS257 


Signetics 

74 Si 58 



ITT 

ITT74160 


Signetics 

74192 


SN74LS258 

Fairchild 

74LS258 


Tl 

SN74S1 58 



Mitsubishi 

M53360 ' 


Tl 

SN74192 



ITT 

ITT74LS258 

SN74S160 

Fairchild 

93S10 



Motorola 

MC74160 

SN74193 

Fairchild 

74193 



Motorola 

SN74LS258 

SN74S161 

Fairchild 

93S16 



National 

DM74160 


ITT 

ITT74193 



National 

DM74LS258 

SN74S174 

Fairchild 

74S174 



Raytheon 

74160 


Mitsubishi 

M53393 



NEC America uPB74LS258 


Hitachi 

HD74S1 74 



Signetics 

74160 


Motorola 

MC74193 



Raytheon 

74LS258 


Mitsubishi 

M5S174 



Tl 

SN74160 


National 

DM74193 





74LS2S8 ‘ - 


National 

DM74S174 



TRW 

74160 


fsHFC Af*w?*C9 

jaPe74*93 



Tl 

SN74LS258 


Signetics 

74S174 


SN74161 

Fairchild 

74161 


Raytheon 

74193 


SN74LS273 

Fairchild 

74LS273 


Tl 

SN74S174 



Hitachi 

HD74161 


Signetics 

74193 



ITT 

ITT74LS273 

SN74S175 

Fairchild 

74S175 



ITT 

ITT74161 


Tl 

SN74193 



Motorola 

SN74LS273 


Hitachi 

HD74S175 



Mitsubishi 

M53361 

SN74194 

Fairchild 

74194 



Signetics 

74LS273 


Mitsubishi 

M5S175 



Motorola 

MC74161 


Hitachi 

HD74194 



Tl 

SN74LS273 


National 

DM74S175 



National 

DM74161 


ITT 

ITT741&4 


SN74LS299 

Fairchild 

74LS299 


Signetics 

74S175 



NEC America 

M PB74161 


Motorola 

MC74194 



ITT 

ITT74LS299 


Tl 

SN74S175 



Raytheon 

74161 


National 

DM74194 



Motorola 

SN74LS299 

SN74S181 

Fairchild 

74S181 



Signetics 

74161 


Signetics 

74194 



Raytheon 

74LS299 


Hitachi 

HD74S181 



Tl 

SN74161 


Tl 

SN74194 



Tl 

SN74LS299 


Mitsubishi 

M5S181 



TRW 

74161 

SN74195 

Fairchild 

74195 


SN74LS322 

Tl 

SN74LS322 


Signetics 

74S181 


SN74162 

Fairchild 

74162 


ITT 

ITT74195 


SN74LS323 ITT 

ITT74LS323 


Tl 

SN74S181 



Hitachi 

HD74162 


Motorola 

MC74195 



Raytheon' 

74LS323 

SN74S194 

Fairchild 

74S194 



ITT 

ITT74162 


National 

DM74195 


1 

Tl 

SN74LS323 


Signetics 

74S194 



Mitsubishi 

M53362 


NEC America 

fiPB74195 


SN74LS373 

Fairchild 

74LS373 


Tl 

SN74S194 



Motorola 

MC74162 


Raytheon 

74195 



ITT 

ITT74LS373 

SN74S195 

Fairchild 

74S195 



National 

DM74162 


Signetics 

74195 



MMI 

74LS373 


National 

DM74S195 



Raytheon 

74162 


Tl 

SN74195 



Raytheon 

74LS373 288 


Signetics 

74S195 



Signetics 

74162 

SN74259 

Tl 

SN74259 



Signetics 

74LS373 


Tl 

SN74S195 



Tl 

SN74162 

SN7489 

Fairchild 

7489 



Tl 

SN74LS373 

SN74S240 

MMI 

74S240 

462 


TRW 

74162 


Mitsubishi 

M53289 


SN74LS374 

Fairchild 

74LS374 


Raytheon ” 

74S240 


SN74163 

Fairchild 

74163 


National 

DM7489 

1287 


ITT 

ITT74LS374 


Tl 

SN74S240 



Hitachi 

HD74163 


NEC Micro 

fiPB2089 



MMI 

74LS374 

SN74S241 

MMI 

74S241 

462 


ITT 

ITT74163 - 


Tl 

SN7489 

' 


Motorola 

SN74LS374 


Raytheon 

74S241 



Mitsubishi 

M53363 


TRW 

7489 



Raytheon 

74LS374 288 


Tl 

SN74S241 



Motorola 

MC74163 

SN75107 

Fairchild 

75107 



Tl 

SN74LS374 

SN74S244 

MMI 

74S244 

462 


National 

DM74163 


Tl 

SN75107 


SN74LS377 

Fairchild 

74LS377 


Raytheon 

74S244 



Raytheon 

74163 

SN75108 

Fairchild 

75108 



ITT 

ITT74LS377 

SN74S251 

Fairchild 

74S251 



Signetics 

74163 


Tl 

SN75108 



Motorola 

SN74LS377 


Hitachi 

HD74S251 



Tl 

SN74163 

SN75109 

Fairchild 

75109 



Raytheon 

74LS377 288 


Mitsubishi 

M5S251 



TRW 

74163 


Tl 

SN75109 



Signetics 

74LS377 


National 

DM74S251 


SN74174 

Fairchild 

54174 

SN75110 

Fairchild 

75110 



Tl 

SN74LS377 


Signetics 

74S251 




74174 


Tl 

SN75110 


SN74LS378 Fairchild 

74LS378 


Tl 

SN74S251 



Hitachi 

HD74174 

SN7520 

Fairchild 

7520 



ITT 

ITT74LS378 

SN74S253 

Fairchild 

74S253 



Mitsubishi 

M53374 

SN75207 

Fairchild 

75207 



Signetics 

74LS378 


National 

DM74S253 



Motorola 

MC54174 


Tl 

SN75207 



Tl 

SN74LS378 


Signetics 

74S253 




MC74174 

SN75208 

Fairchild 

75208 


SN74LS379 

Tl 

SN74LS379 

SN74S257 

Fairchild 

74S257 



National 

DM54174 


Tl 

SN75208 


SN74LS381 

ITT 

ITT74LS381 


Mitsubishi 

M5S257 




DM74174 

SN7521 

Fairchild 

7521 



Tl 

SN74LS381 


National 

DM74S257 



Raytheon 

54174 

SN75234 

Fairchild 

75234 


SN74LS384 

Tl 

SN74LS384 


Signetics 

74S257 




74174 


Tl 

SN75234 


SN74LS385 

Tl 

SN74LS385 


Tl 

SN74S257 



Signetics 

54174 

SN75235 

Fairchild 

75235 


SN74LS399 

Tl 

SN74LS399 

SN74S258 

Fairchild 

74S258 




74174 


Tl 

SN75235 


SN74LS424 

Tl 

SN74LS424 


Mitsubishi 

M5S258 



Tl 

SN54174 

SN75238 

Fairchild 

75238 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements* 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

i Replacement 

1C Master 1 

Manufacturer 

I Replacement 

iC Master 1 

Menufecturer 

| Reptecement 

IC Master 1 

f 

l 

| Replacement 

IC Master 

Device 

i Source 

Device 

Page 

Device 

: Source 

Device 

Page 

Device 

■ Source 

Device 

Page 

Device 

•Source 

Device 

Page 

Advanced Micro Devices 


2112 

National 

Signetics 

MM2112 


8212 

8214 

NEC Micro M PB8212 
NEC Micro fiPB8214 

1804 

1758 

93L60 

33L66 

National 

DM85L60 

93L66 


(com oj 




2401 

Synertek 

Synertek 

SY2112 

SY2401 


8216 

8224 

NEC Micro pPB8216 
NEC Micro pPB8224 

1810 

1764 


National 

DM75L63 

DM85L63 










SN75238 

Ti 

SN75238 


25LS240 

Raytheon 

25LS240 


8226 

NEC Micro p.PB8226 

1810 

9300 

Fairchild 

9300 


SN75239 


75239 


25LS373 

Raytheon 

25LS373 


8228 

NEC Micro pPB8228 

1769 


Raytheon 

RM9300 


SN7524 


7524 


2702 

Synertek 

SY2102 


8238 

NEC Micro uPB8238 

1769 


TI 

SN54195 


SN7526 

Faircmia 

7525 


; 2708 

EA 

EA2708 


. 8251 

NEC Micro ^PD8251 

1814 



3^74194 


SN75325 

Fairchild 

75325 



Fujitsu 

MB8518 


8255 

NEC Micro pPD8255 

1830 

9301 

Fairchild 

9301 


TI 

SN75325 



Intel 

2708 


8257 

NEC Micro jiPD8257 

1837 


TI 

SN29301 


SSS'408 

Date! 

DAC-IC8BC 



Mostek 

MK2708 


8355 

NEC Micro pPD835S 

1848 



SN39301 


pm; 

SSS1406 



Motorola 

MCM2708 


9LS298 

Fairchild 

9LS298 


9304 

Fairchild 

9304 


SSS1508 

Date; 

DAC-IC8BM 



National 

MM2708 



Raytheon 

9LS298 



Raytheon 

RM9304 1 


PMI 

SSS1508 



TI 

TMS2708 


9050 

NEC Micro pPD418 

1412 

9306 

Fairchild 

9306 


SSS725 

PMI 

SSS725 

849 

31L01 

MMI 

L5560 



Synertek 

SY4050 


9308 

Fairchild 

9308 


SSS741 

PMI 

OP-02 

839 



L6560 



Tj 

TMS4050 



Raytheon 

RM9308 




SSS741 

839 


NEC Micro 

pPB2089 


9060 

Intersil 

7280 



TI 

SN2930B 


' SSS747 

PMI 

OP-04 

844 


Signetics 

N82S25 



NEC Micro m*»D*11 

1375 



SN39308 


SSS747 

844 

31L0101 

Signetics 

N8225 



Signetics 

2680 


9309 

Fairchild 

9309 


TMS2812 

Piessey 

MP2812 

3101 

AMI 

S1685 



Ti 

TMS4060 



TI 

SN29309 


0026 

TI 

SN75369 



Fairchild 

93403 


9080 

Intel 

8080 




SN39309 


1002 

Mosftek 

MK1002 



NEC Micro 

pPB2089 



National 

INS8080A 


9310 

Fairchild 

9310 


1101 

Intersil 

IM7501 



Signetics 

82S25 




1656,1670 


Raytheon 

RM9310 




IM751 1 



TI 

SN7489 



NEC Micro 

pPB8080A 



TI 

SN54160 



Mostek 

MK4007 


3101A 

Signetics 

3101 A 



Tt 

TMS8080 




SN74160 


1402 

National 

MM1402 



TI 

SN54S289 


9080A 

Intel 

8080A 


9311 

Fairchild 

9311 



Nortec 

1402 




SN74S289 



National 

INS8080A 



Raytheon 

RM9311 



Signetics 

2502 


3114 

TI 

TMS3114 




1656,1670 


TI 

SN54154 



o..~ cr * 0 «. 

oy-j Ann 


4102 

Mostek 

MK4102 



NEC Micro 

uPD8080AF 1736 



SN74154 


1403 

National 

MM 1403 


5889 

Fairchild 

5489 



Signetics 

MP8080A 


9312 

Fairchild 

9312 



Nortec 

1403 



National 

DM5489 

1287 


TI 

TMS8080A 



Raytheon 

RM9312 




2503 



T! 

SNE;4ftQ 


01 A1 1 

NEC M.lcrc 

..Dn9111AI 



T! 

SN29312 



Siqn&iics 













Synertek 

SY1403 


715 

Fairchild 

pA715 


91L01 

NEC Micro 

pPB2101AL 




SN39312 


1404 

National 

MM1404 


723 

Fairchild 

pA723 


91L02 

Fairchild 

21L02 


9314 

Fairchild 

9314 



Nortec 

1404 



Intersil 

723 



National 

MM2102 

1300 

9316 

Fairchild 

9316 



Signetics 

2504 



Motorola 

MCI 723 



NEC Micro pPD2102AL 1429 


Raytheon 

RM9316 



Synertek 

SY1404 



Raytheon 

RC723 



Signetics 

21L02 



T! 

SN54161 


1406 

Signetics 

2506 




RM723 




2102 




SN74161 


1407 

Sionetics 

2517 



RCA 

CA723 


9101 

Intersil 

7101 


9318 

Fairchild 

9318 


1408 

PMI 

SSS1408 



Signetics 

p.A723 



National 

MM2101 



TI 

SN54148 


1458 

Exai 

XR1458 



Silicon G 

SG723 



NEC Micro pPD2101AL 1424 



SN74148 



Fairchild 

pA1458 


725 

Fairchild 

pA725 


9102 

Fairchild 

2102 


9321 

Fairchild 

9321 


1488 

Exar 

XR1488 



PMI 

SSS725 

849 


Mostek 

MK4102 


9322 

Fairchild 

9322 



Motorola 

MC1488 


733 

Fairchild 

pA733 



National 

MM2102 

1300 


Raytheon 

RM9322 



National 

DS1488 



Motorola 

MCI 733 



NEC Micro pPD2102AL 1429 


Ti 

SN54157 



Raytheon 

RC1488 



Silicon G 

SG733 



Signetics 

21F02 




SN74157 



Signetics 

MCI 488 


741 

Fairchild 

pA741 




2102 


9324 

Fairchild 

9324 



Siiicon G 

SGI 488 



Intersil 

741 




2402 


9328 

Fairchild 

9328 



TI 

SN75186 



Motorola 

MCI 741 



Synertek 

SY2102 


9334 

Fairchild 

9334 


1489 

Exar 

XR1489 



PMI 

OP-02 

839 


TI 

TMS4033 



TI 

SN54259 

- 


National 

DS1489 




SSS741 

839 



TMS4034 




SN74259 ■ 



Raytheon 

RC1489 



Raytheon 

RC741 


9107 

NEC Micro pPD411 

1375 

9338 

Fairchild 

9338 



Signetics 

MC1489 




RM741 


9111 

Intersil 

7111 


9340 

Fairchild 

9340 



Silicon G 

SG1489 



RCA 

CA741 



Nationai 

MM2111 


9341 

haircniia 

0341 



TI 

SN75189 



Silicon G 

SG741 



NEC Micro pPD2111AL 1433 


Raytheon 

RM9341 


1489A 

TI 

SN75189A 


74164 

Fairchild 

74164 


9112 

Intersil 

7112 



TI 

SN54181 


1500 

Intersil 

AMI 500 



Hitachi 

HD74164 



National 

MM2112 




SN74181 


1501 

Intersil 

AMI 501 



ITT 

ITT74164 


9130 

AMI 

S9130 


93415 

Intel 

2115 


1506 

Signetics 

2506 



Mitsubishi 

M53364 


9140 

AMI 

S9140 



NEC Micro M PB2205 

1418 

1507 

Signetics 

2506 



National 

DM74164 


9145 

Harris 

HM6504 

1176 


TI 

SN54S314 


1508 

PM! 

SSS1508 



NEC America pPB74l64 


9151 

TI 

TMS4051 




SN74S314 


1558 

Exar 

XR1558 



Raytheon 

74164 


9208 

Fairchild 

3508 


9342 

Fairchild 

9342 



Fairchild 

jxA1558 



Signetics 

74164 



Mostek 

MK30000 



Raytheon 

RM9342 


1660 

Intersil 

AM 166039 



TI 

SN74164 



NEC Micro pPD2308 

1478 


TI 

SN54182 


1702 

Intel 

1702 A 


747 

Fairchild 

pA747 


9214 

Mostek 

MK2600 




SN74182 



Mostek 

MK3702 



Motorola 

MCI 747 


9216 

NEC Micro /iPD2316E 

1492 

9360 

Fairchild 

9360 


2101 

EA 

EA2101 



PMI 

OP-04 

844 

93L00 

Fairchild 

93 LOO 



Raytheon 

RM9360 



Intel 

2101 




SSS747 

844 

93L01 

Fairchild 

93L01 


9366 

Fairchild 

9366 



Intersil 

7101 



Raytheon 

RC747 


93L08 

Fairchild 

93L08 



Raytheon 

RM9366 



National 

MM2101 




RM747 


93L09 

Fairchild 

93L09 


9401 

Synertek 

SY2401 



NEC Micro 

pPD2101 



RCA 

CA747 


93L10 

Fairchild 

93L10 


96L02 

Fairchild 

96L02 



Signetics ‘ 

2101 



Silicon G 

SG747 


93L11 

Fairchild 

93L11 


9600 

Fairchild 

9600 



Synertek 

SY2101 


748 

Fairchild 

pA748 


93L12 

Fairchild 

93L12 


9601 

Fairchild 

9601 


2102 

Mostek 

MK4102 



Intersil 

748 


93L14 

Fairchild 

93L14 



Raytheon 

RF9601 



National 

MM2102 

1300 


Motorola 

MCI 748 


93L16 

Fairchild 

93L16 



TI 

SN29601 



NEC Micro 

pPD2102 



Raytheon 

RC748 


93L18 

Fairchild 

93L18 


9602 

Fairchild 

9602 



Signetics 

2102 




RM748 


93L21 

Fairchild 

93L21 



Raytheon 

RF9602 


2111 

EA 

EA2111 



RCA 

CA748 


93L22 

Fairchild 

93L22 


9614 

Fairchild 

9614 



intel 

2111 



Silicon G 

SG748 


93L24 . 

Fairchild 

93L24 



TI 

SN55114 



National 

MM21 i 1 


7552 

Mostek 

MK4102 


93L28 

Fairchild 

93L28 




SN751 14 



NEC Micro 

uPD21 1 1 


8048 

Intel 

8048 

1648 

93L34 

Fairchild 

93L34 


9615 

Fairchild 

9615 



Signetics 

2111 



NEC Micro 

pPD8085 

1847 

93L38 

Fairchild 

93L38 



Tl 

SN55115 



Synertek 

SY21 1 1 



Signetics 

8048 


93L40 

Fairchild 

93L40 




SN75115 


2112 

EA 

EA2112 


8085 

Intel 

8085 

1644 

93L41 

Fairchild 

93L41 


9616 

Fairchild 

961 6 



Intel 

2112 



NEC Micro fxPD8085 

1847 

93L60 

Fairchild 

93L60 


9617 

Fairchild 

9617 



Intei sil 

7112 


8155 

NEC Micro pPD8155 

1847 


National 

DM7.5L60 


9620 

Fairchild 

9620 
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i Replacement 
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Device 

Advanced Micro Devices 


59902 

59903 

(contd) 




S9940 

S9980 

9621 

Fairchild 

9621 



Raytheon 

RM9621 


Analc 

American Microsystems, inc. 

AD101 

S1103A 

Intel 

1103A 




Rockwell 

1103A 




Synertek 

1103A 



SI 41 3 

sss 

SCL5430 



Si 46 

Intel 

1103-146 



Signetics 

2146 


ADI 08 

♦SI 670 

Motorola 

MC1 160 



SI 757 

Gl 

AY3-1014A 

AY3-1015 

AY5-1013A 




SMC 

COM2052 




Western 

TR1402 



SI 883 

SMC 

COM2017 




Tl 

TMS601 1 


AD1 11 


Western 

TR1602 



♦S2076 

Intersil 

IM7780 



♦S2102 

Intersil 

IM7552 




Motorola 

MCM6605 



S2181 

Mostek 

MK1002 

MK4116 


AD201 

S2182 

SMC 

SR5015 



S2183 

SMC 

SR5015 



S2185 

SMC 

SR5015 



S2222 

Nortec 

2222 • 




Signetics 

N2222 

S2222 




SSS 

SCM5522 


AD208 

S2350 

SMC 

COM2601 



■ S2470 

Gl 

AY1-1006 



S2555 

Nitron 

NC1 183 



S2556 

Nitron 

NC1 184 



S2559 

Mostek 

MK5085 

- 


♦S2566 

Motorola 

MC1 182 


AD211 


Nitron 

NC1 182 



S2567 

Nitron 

NC1 181 



S3 102 • 

SGS 

M330 




Tl 

TMS4035 


AD301 

S3 102 A 

Tl 

TMS4033 


S3102B 

Tl 

TMS4034 



S35.14 

Mostek 

MK2600 



♦S4006 

Mostek 

MK4006 



♦ S4008 

Mostek 

MK4008 



S4021 

Tl 

TMS4060 



♦S4096 

EA 

EA4096 




EMM/Semi 

RO3-4096 




Fairchild 

4096 


AD308 


Mostek 

MK4096 



S5101 

Harris 

HM5101 

HM6501 

1174 


S5232 

Mostek 

MK2500 

MK2600 




National 

MM5232 



S6508 

Harris 

HM6508 

1180 


S6518 

Harris 

HM6518 

1181 

AD311 

S68A00 

Motorola 

MC68A00 



S68A10 

Motorola 

MC68A10 



S68A21 

Motorola 

MC68A21 



S68B00 

Motorola 

MC68BOO 



S68BtO 

Motorola 

MC68B10 



S68B21 

Motorola 

MC68B21 


AD503 

S6800 

Fairchild 

F6800 


AD506 


Hitachi 

M6800 


AD507 


Motorola 

M6800 



S6810 

Motorola 

MCM6810 


AD509 

S6820 

Motorola 

MC6820 



♦S6830 

Motorola 

MCM6830 


AD510 

S6831A 

Mostek 

MK31000 


AD513 

S6831B 

Mostek 

MK34000 


AD516 

S6850 

Motorola 

MC6850 


AD559 

S8499 

SMC 

GG4103 



S8865 

Gl 

R05-8192 



S8996 

EMM/Semi 

R03-16384 


AD562 


Gl 

R03-16384 




Nortec 

8996 . 


AD583 

S9900 

Tl 

TMS9900 



S9901 

Tl 

TMS9901 


AD710 


Manufacturer j Replacement 1C Master 

Device ! Source Device Page 

MPC16S 

Harris 

HI506A 

424 

MPC4D 

Datel 

MXD-409 



Harris 

HI 509 A 


MPC8D 

Datel 

MXD-807 



Harris 

HI507A 

424 

MPC8S 

Datel 

MX-808 



Harris 

H1508A 

430 

SHC25 

National 

LH0023 


3500 

AD 

AD3500 


3503 

AD 

AD540 



Intersil 

ICL3503 


3505 

Datel 

AM-450-2 



Harris 

HA-2505 

672 

3506 

Datel 

AM-460-2 



Harris 

HA-2605 

668 

3507 

AD 

AD509 



Datel 

AM-452-2 



Harris 

HA-2525 

680 

3508 

AD 

AD507 



Datel 

AM-462-2 



Harris 

HA-2625 

692 

♦3524 

Intersil 

ICL3524 


3542 

AD 

AD3542 


4201 

AD 

AD530 


4205 

AD 

AD532 


4213 

AD 

AD532 


4550 

Intersil 

ICL4550 



Device 


1C Master 
Page 


TMS9902 

TMS9903 

TMS9940 

TMS9980 


National 

Raytheon 

RCA 

Signetics 

Silicon G 

AMD 

Fairchild 

Motorola 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

AMD 

Fairchild 

Motorola 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

Motorola 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

National 

National 

Datel 

Harris 

Datel 

Harris 

PMI 

National 

National 

Datel 

Motorola 

Harris 

PMI 

Datel 

Harris 

Motorola 


LM211 

LM211 

CA211 

LM211 . 

SG21 1 

LM301 

fiA301 

LM301 

LM301 

LM301 

CA3Q1 

LM301 

SG301 

LM308 

HA308 

LM308 

LM308 

LM308 

CA308 

LM308 

SG308 

LM311 

LM311 

LM311 

CA311 

LM311 

SG311 

LH0042 

LH0022 

AM-462-2 

HA-2620 

AM-452-2 

HA-2520 

OP-07 

LH0042 

LH0022 

DAC-IC8BC 

MCI 408 

MCI 508 

Hi 562 

SSS562 

SHM-IC-1 

HA-2425 

MCI 710 


692 


680 

853 


955 

393 

746 


Manufacturer I Replacement tC Master 

Device 1 Source Device Page 


AD711 


National 

Raytheon 

Signetics 

Silicon G 

Motorola 

National 

Raytheon 

Signetics 


LM710 
RM710 
pA710 
SG710 
MCI 711 
LM711 
RM711 
p.A71 1 


AMD 

LM101 


Silicon G 

SG711 

Fairchild 

p.A101 

AD741 

AMD 

741 

Motorola 

LM101 


Fairchild 

pA741 

National 

LM101 


Motorola 

MC1741 

RCA ' 

CA101 


National 

LM741 

Signetics 

LM101 


PMI 

SSS741 

Silicon G 

SGI 01 


Raytheon 

RM741 

AMD 

LM108 


RCA 

CA741 

Fairchild 

M A108 


Signetics 

ftA741 

Motorola 

LM108 

AD7501 

Micro Power 

MPS7501 

National 

LM108 

AD7502 

Micro Power 

MPS7502 

Raytheon 

LM108 


RCA 

CD4052 

RCA 

CA108 

AD7503 

Micro Power 

MPS7503 

Signetics 

LM108 

AD7505 

Siliconix 

DG507 

Silicon G 

SGI 08 

AD7506 

Harris 

HI 506 

Motorola 

LM111 


Micro Power 

MPS7506 

National 

LM111 


RCA 

CD4067 

Raytheon 

LM111 


Siliconix 

DG506 

RCA 

CA111 

AD7507 

Harris 

HI507 

Signetics 

LM111 


Micro Power 

MPS7507 

Silicon G 

SG1 11 


RCA 

CD4097 

AMD 

LM201 

AD7510 

Micro Power 

MPS7510 

Fairchild 

pA201 

AD7511 

Micro Power 

MPS7511 

Motorola 

LM201 

AD7512 

Micro Power 

MPS7512 

National 

LM201 

AD7513 

Micro Power 

MPS7513 

RCA 

CA201 


Siliconix 

DG200 

Signetics 

LM201 

AD7516 

Fairchild 

F4016 

Silicon G 

SG201 


Micro Power 

MPS7516 

AMD 

LM208 


Mitel 

SIL4016 

Fairchild 

jjlA208 


Motorola 

MCI 401 6 

National 

LM208 


National 

CD4016 

Raytheon 

LM208 1 


RCA 

CD4016 

RCA 

CA208 


Soiitron 

CM4016 

Silicon G 

SG208 


SSS 

SCL4016 


839 


418 


AD7519 

AD7520 


AD7521 


AD7522 

AD7530 


AD7531 


AD7550 

AD7570 


Tl 

Micro Power 

Datel 

Intersil 

Micro Power 

Datel 

Intersil 

Micro Power 

Micro Power 

Datel 

Intersil 

Datel 

Intersil 

Micro Power 

Micro Power 


TP4016 

MPS7519 

DAC-HA10B 

AD7520 

MPS7520 

DAC-HA12B 

AD7521 

MPS7521 

MPS7522 

DAC-HA10B 

AD7530 

DAC-HA12B 

AD7531 

MPS7550 

MPS7570 


Beckman Instruments, Helipot 
Division 


Date! 


DAC-HZ12B 


Micro Net DAC85 


877-85 


Datel 


DAC-HZ12B 


Micro Net DAC85 


Burr-Brown Research 


ADC80 

ADC84 

ADC85 


Micro Net 
Micro Net 
Datel 
Micro Net 


DACl 2 
DAC80 


AD 

Beckman 
Datel 
Micro Net 
National 
Beckman 
Datel 
Micro Net 
National 
DAC85/CCDNational 
MPC16S Datel 


DAC85 


ADC80 

MN5240 

ADC-HZ12BGZ 

ADC85 

MN5240 

DACl 2 

877-80 

DAC-HZ12B 

DAC80 

DACl 280 

877-85 

DAC-HZ12B 

DAC85 

DACl 285 

DACl 287 

MX- 1606 



Datel Systems 

ADC-EK10B Teledyne S 

8701 


ADC-EK12B Teledyne S 

8702 


ADC-EK12D Teledyne S 

8750 


ADC-EK9B 

Teledyne S 

8700 


ADC-HZ.12B Burr-Brown 

ADC85 



Micro Net 

ADC85 


ADC-MZ12 

Micro Net 

MN5240 


AM-405 

Harris 

HA-2055 

660 

AM-406 

Harris 

HA-2065 

664 

AM-450 

Burr-Brown 

3505 



Harris 

HA-25C5 

672 

AM-452 

AD 

AD509 



Burr-Brown 

3507 



Harris 

HA-2525 

680 


Teledyne P 

TP 1322 


AM-460 

Burr-Brown 

3506 



Harris 

HA-2605 

688 

AM-462 

AD 

AD507 



Burr-Brown 

3508 



Harris 

HA-2625 

692 


Teledyne P 

TP1321 


AM-464 

Harris 

HA-2645 

700 

AM-490-2 

Harris 

HA-2905 

724 

AM-500 

Teledyne P 

TP1430 


DAC-HZ12B Beckman 

877-80 



Burr-Brown 

DAC80 



Micro Net 

DAC80 


DAC-HZ12BM 

Beckman 

877-85 



Burr-Brown 

DAC85 



Micro Net 

DAC85 


MX- 1606 

Harris 

HI 506 A 

424 

MX-808 

Harris 

HI508A 

430 

MXD-409 

Harris 

HI509A 


MXD-807 

Harris 

HI507A 

424 

SHM-IC-1 

AD 

AD583 



Harris 

HA-2425 

'746 


Teledyne P 

TP4856 


VFQ-1 

Teledyne S 

9400 


Electronic Arrays 

EA1009 

AMI 

S2181 


EA1206 

AMI 

S1685 


EA 12065 

AMI 

SI 685 


EA12105 

AMI 

S1685 


EA1212 

AMI 

SI 685 


EA2102 

Mostek 

MK4102 



Tl 

TMS4035 


EA2308 

Mostek 

MK3000 


EA2708 

AMD 

2708 



Fairchild 

2708 

1093 


Fujitsu 

MB8518 



Intel 

2708 v 



Mostek 

MK2708 



♦ Discontinued 
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Manufacturer 

1 Replacement IC Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer [ Replacement 

IC Master 

Device 

' Source 

Oevice 

Page 

Device 

I Source 

Device 

Page 

Device 

' Source 

Device 

Page 

Device 

t Source 

Device 

Page 

Electronic Arrays (cont’d) 

XR2201 

Signetics 
Silicon G 

ULN2001 

SG2001 


XR556 

XR567 

Signetics 

National 

NE556 

LM567 


pA0802 

PMI 

SSS1408 

SSS15G8 







Sprague 

ULN-2001 



Signetics 

NE567 ' 


jrAIOI 

AML) 

LM101 


EA2708 

Motorola 

MCM2708 




ULS-2201 


XR742 

Fairchild 

uA742 



Inters, 1 

LM101 



National 

MM2708 



T! 

ULN2001 


XR8038 

Intersil 

8038 



Motorola 

LM101 



Ti 

TMS2708 

S8773 


XR2202 

Fairchild 

jjlA9666 

9666 








LM101 


♦EA3Q00 

AMI 



Fairchild 


RCA 

CA101 


♦EA3001 

AMI 

S8773 



Motorola 

UI.N2002 



Signstics 

LM101 


♦EA3100 

AMI 

S8773 



SGS 

L202 







Silicon G 

SG101 


♦EA3101 

AMI 

S8773 



Signetics 

NE5502 


jj.AF155 

AMD 

LF155 



TI 

LM101 


♦EA3132 

AMI 

S8773 




ULN2002 



Intersil 

LF155 


pA102 

AMD 

LM 102 


♦EA3300 

AMI 

S8772 



Silicon G 

SG2002 



Motorola 

LF155 



Intersil 

LM102 


♦EA3307 

AMI 

S8772 



Sprague 

ULN-2002 



National 

LF155 

786 


Motorola 

LM110 


EA3800 

AMI 

S8773 




ULS-2002 



PMI 

PM 155 

871 


National 

LM102 


EA4000 

AMI 

S8771 



TI 

ULN2002 



Raytheon 

LF155 



Silicon G 

SGI 02 



Gl 

RO3-5120 


XR2203 

Fairchild 

pA9667 



Signetics 

LF155 


pA104 

Motorola 

LM104 


EA4004 

AMI 

S8771 




9667 



TI 

LF155 



National 

LM104 


EA4015 

AMI 

S8771 ’ 



Motorola 

ULN2003 


pAFl56 

AMD 

LF156 



Raytheon 

LM104 


EA4016 

AMI 

S8771 



SGS 

L203 


Intersil 

LF156 



Silicon G 

SGI 04 


EA4096 

EMM/Semi 

RO3-4096 



Silicon G 

SG2003 



Motorola 

LF156 



Tt 

LM104 



Mostek 

MK4096 



Sprague 

ULN-2003 



National 

LF156 

786 

pA105 

AMD 

LM105 



Rockwell 

1604 




ULS-2003 



PMI 

PM 156 

877 


Intersil 

LM105 


EA4600 

AMI 

S6831C 



TI 

ULN2003 



Raytheon 

LF156 



Motorola 

LM105 




1062,1560 

XR2204 


p.49668 



Signetics 

IF 156 



National 

LM105 


EA4800 

TI 

TMS4800 




9668 



TI 

LF156 



Raytheon 

LM105 


EA4900 

Mostek 

MK28000 



Motorola 

ULN2004 


pAF157 

AMD 

LF157 



Silicon G 

SGI 05 



TI 

TMS4800 



Signetics 

NE5504 


Intersil 

LF157 



TI 

LM105 


EA5316 

AMI 

SI 998 



ULN2004 



Motorola 

LF157 


(iA107 

AMD 

LM107 . 







Silicon G 
Sprague 

SG2004 

ULN-2004 



National 

PMI 

Lr157 

PM 157 

786 

882 



1 Ml 07 


EMM Semi., Div. 

of Electronic 





Motorola 

LM107 


Memories & May 

netics 



TI 

ULS-2004 

ULN2004 



Raytheon 

Signetics 

LF157 

LFi 57 


^A108 

Silicon G 

SGl 07 
i m 1 0S 











TI 

LF157 











silicon vs 









♦RA3-4256 

Gl 

RA3-4256 


XR2207 

Raytheon 

XR2207 


pAF255 

AMD 

LF255 



Motorola 

LM108 


R03-16384 

Gl 

R03- 16384 


XR2211 

Raytheon 

XR2211 



Intersil 

LF255 



National 

LM108 


R03-4096 

Gl 

RO3-4096 


XR2240 

Fairchild 

/J.A7240 



Motorola 

LF255 



PMI 

PM108 

858 

RO3-5120 

Gl 

R03-51 20 




7240 



National 

LF255 

786 


Raytheon 

LM108 


R03-8316A 

Intel 

8316A 



Intersil 

8240 



PMI 

PM255 

871 


RCA 

CA108 


R03-8316B 

Intel 

8316B 


XR246 

National 

LM246 

766 


Raytheon 

LF255 



Signetics 

LM108 


♦ 1217 

Gl 

RA3-1217 


XR2524 

, TI 

SG2524 



Signetics 

LF255 



Silicon G 

SG108 


♦1218 

Gl 

RA3-1218 


XR2567 

Raytheon 

RC2567 



TI 

LF255 


pA109 

Motorola 

LM109 


2114 

Intel 

2114 




XR2567 


M AF256 

AMD 

LF256 



National 

LM109 


3539 

Fairchild 

3539 


XR3403 

Fairchild 

P.A3403 



Intersil 

LF256 



Raytheon 

LM109 


41 04 A 

Nitron 

NC4104A 



Motorola 

MC3403 



Motorola 

LF256 



Signetics 

LM109 


4200 

Gl 

RA3-4200 



Raytheon 

RC3403 



National 

LF256 

786 


Silicon G 

SGI 09 


NEC Micro pPD410 

1420 

XR346 

National 

LM346 

766 


PMI 

PM256 

877 


TI 

LM109 


4202 

NEC Micro uPD410 

1420 

XR3503 

Motorola 

MC3503 



Raymeon 

LF256 


IJ.A1 10 

AMD 

LM110 


4402 

Gl 

RA3-4402 



Raytheon 

RM3503 



Signetics 

LF256 



Intersil 

LMltO 






XR3524 

Silicon G 

SG3524 



TI 

LF256 



Motorola 

LM110 


Exar integrated Systems 


XR4136 

TI 

Fairchild 

SG3524 

pA4l36 


pAF257 

AMD 

Intersil 

LF257 

LF257 



National 
Silicon G 

LM110 

SG1 10 











Motorola 

LF257 


pA1 1 1 

AMD 

LM111 















Urefliehip A 



Raytheon 

RC4136 



National 

LF257 

786 


Intersil 

LM111 


XR-BlOO 

Intei design 

Monoctiip B 



TI 

RC4136 



PMI 

PM257 

882 


Raytheon 

LM 1 1 1 


XR-D100 

Interdesign 

Monochip D 


XR4151 

Raytheon 

RC4151 



Raytheon 

LF257 



RCA 

CA111 


XR1310 

Motorola 

MC1310 




RM4151 



Signetics 

LF257 



Signetics 

t_Ml 1 1 



National 

LM1310 




RV4151 



TI 

LF257 



Silicon G 

SG1 11 


XR1448 

National 

DS1488 


XR4152 

Raytheon 

RC4152 

968 

(nAF355 

AMD 

LF355 



TI 

LM111 


XR1458 

Fairchild 

pAl458 




RM4152 

968 


Intersil 

LF355 


M A1 31 2 

Motorola 

MC1312 



Motorola 

MC1458 




RV4152 

968 


Motorola 

LF355 


jaA139 

AMD 

LM139 



National 

LM1458 


XR4156 

Raytheon 

RC4156 

971 


National 

LF355 

786 


RCA 

CA139 



Signetics 

MC1458 




RM4156 

971 


PMI 

PM355 

871 


Silicon G 

SGl 39 



TI 

MC1458 




RV4156 

971 


Raytheon 

LF355 



TI 

LM139 


XR146 

National 

LM146 

766 

XR4157 

Raytheon 

RC4151 



Signetics 

LF355 


jrA1391 

Motorola 

MC1391 


XR1488 

Fairchild 

p A1 488 


XR4194 

Raytheon 

RC4194 



TI 

LF355 



RCA 

CA1391 



Motorola 

MCI 488 


XR4195 

Raytheon 

RC4195 


pAF356 

AMD 

LF356 


fiAl 394 

Motorola 

MCI 394 



Signetics 

MCI 488 


XR4212 

Harris 

HA-4741 

735 


Intersil 

LF356 



RCA 

CA1394 


XR1489A 

Fairchild 

P.A1489A 



Motorola 

MC4741 



Motorola 

LF356 


HA1458 

AMD 

1458 



Motorola 

MC1489A 


XR4558 

Fairchild 

P-A4558 



National 

LF356 

786 


Exar 

XR1458 



National 

DS1489A 



Motorola 

MC4556 



PMI 

PM356 

877 


Harris 

HA-2655 

704 


Signetics 

MCI 489 A 




RC4558 



Raytheon 

LF356 



Motorola 

MC1458 


XR1524 ■ 

Silicon G 

SGI 524 



Raytheon 

RC4558 



Signetics 

LF356 



National 

LM1458 



T! 

SGI 524 



TI 

RC4558 



TI 

LF356 



Raytheon 

RC1458 


XR1558 

Fairchild 

pA1558 


XR4734 

Raytheon 

RC4739 


P.AF357 

AMD 

LF357 



RCA 

CA1458 



Motorola 

MCI 558 


XR4741 

Harris 

HA-4741 

735 


Intersil 

LF357 



Signetics 

MCI 458 



National 

LM1558 



Motorola 

MC4741 



Motorola 

LF357 



Silicon G 

SGI 458 



Signetics 

MCI 558 



Raytheon 

HA4741 



National 

LF357 

786 


TI 

MCI 458 



TI 

MCI 558 


XR555 

Fairchild 

fiA555 



PMI 

PM357 

882 

pA1488 

Exar 

XR1488 


XR1800 

National 

LM1800 



Motorola 

MCI455 



Raytheon 

LF357 



Signetics 

MCI 488 


XR2003 

Signetics 

NE5503 



National 

LM555 



Signetics 

LF357 



TI 

SN75188 




ULN2003 



Signetics 

NE555 



TI 

LF357 


pA1489 

Signetics 

MCI 489 


XR2201 

Fairchild 

/iA9665 



TI 

NE555 


pA0801 

Datel 

DAC-08B 



TI 

SN85189 




9665 


XR556 

Fairchild 

pA556 


pA0802 

Datel 

DAC-IC8B 


pA1489A 

Exar 

XR1489A 



Motorola 

ULN2001 



Motorola 

MC3456 



Motorola 

MCI 408 



Signetics 

MC1489A 



SGS 

L201 



National 

LM556 




MCI 508 



TI 

SN75189A 



Signetics 

NE5501 



Raytheon 

RC556 



PMI 

DAC-08 

919 

jiA155 

Motorola 

LFI 55 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer 
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1 Replacement 
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Device Page 
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Fairchild (cont’d) 


pA3026 

pA3036 

RCA 

RCA 

CA3026 

CA3036 

pA3401 

Motorola ' 
RCA 

MC3401 

CA3401 


fiA740 

Intersil 

ix A740 
LH0042 





pA3039 

RCA 

CA3039 

P.A3403 

Exar 

XR3403 



Signetics 

^A740 


/aAl 558 

AMD 

1558 

/xA304 

Motorola 

LM304 


Motorola 

MC3403 


ix A741 

AMD 

741 


Exar 

XR1558 


National 

LM304 


Raytheon 

RC3403 



Intersil 

741 



Harris 

HA-2650 704 


Raytheon 

LM304 

ix A3503 

Exar 

XR3503 



Motorola 

MC1741 



Motorola ' 

MCI 558 


Silicon G 

SG304 


Motorola 

MC3503 



National 

LM741 



National 

LM1558 


Tl 

LM304 


Raytheon 

RM3503 



PMI 

OP-02 

839 


Raytheon 

RM1558 

pA3045 

RCA 

CA3045 

pA376 

Tl 

LM376 




PM741 

839 


RCA 

CA1558 


Silicon G 

SG3045 

pA4136 

Exar 

XR4136 




SSS741 

839 


Signetics 

MCI 558 

pA3046 

Motorola 

MC3346 


Raytheon 

RC4136 



Raytheon 

RC741 



Silicon G 

SGI 558 


RCA 

CA3046 


Tl 

RC4136 




RM741 



T! 

MCI 558 


Silicon G 

SG3046 

ix A4558 

Exar 

XR4558 



RCA 

CA741 


/a A 156 

Motorola 

LF156 

fiA305 

AMD 

LM305 


Motorola 

MC4558 



Signetics 

IX A741 


/iA157 

Motorola 

LF157 


Intersil 

LM305 

pA555 

Exar 

XR555 



Silicon G 

SG741 


pA201 

AMD 

LM20‘l 


Motorola 

LM305 


Motorola 

MC1455 



Tl 

pA741 


Intersil 

LM201 


National 

LM305 


Raytheon 

RC555 


jxA742 

Exar 

XR742 



Motorola 

LM201 


Raytheon 

LM305 


Signetics 

NE555 


pA746 

National 

LM746 



National 

LM201 


Silicon G 

SG305 


Silicon G 

SG555 



RCA 

CA3072 



RCA 

CA201 


Tl 

LM305 


Tl 

NE555 



Sprague 

ULN-21 14 



Signetics 

LM201 

pA3054 

Motorola 

CA3054 

pA556 

Exar 

XR556 


pA747 

AMD 

747 



Silicon G 

SG201 


RQA 

CA3054 


Motorola 

MC3456 



Motorola 

MCI 747 



Tl 

LM201 

pA306 

National 

LM306 


Raytheon 

RC556 



National 

LM747 


mA202 

Intersil 

LM202 


Raytheon 

LM306 


Signetics 

NE556 



PMI 

OP-04 

844 

Motorola 

LM210 

fiA3064 

Motorola 

MCI 364 


Silicon G 

SG556 




PM747 

844 


Silicon G 

SG202 


National 

LM3064 


Tl 

NE556 




SSS747 

844 

(J.A204 

Motorola 

LM204 


RCA 

CA3064 

IX A702 

Motorola 

MC1712 



Raytheon 

RC747 


Silicon G 

SG204 


Sprague 

ULN-2264 


Raytheon 

RC702 




RM747 



Tl 

LM204 

pA3065 

Motorola 

MCI 358 



RM702 



RCA 

CA747 


pA205 

Intersif 

LM205 


National 

LM3065 


Tl 

jnA702 



Signetics 

fiA747 


Motorola 

LM205 


RCA 

CA3065 

jiA703 

National 

LM703 



Silicon G 

SG747 



National 

LM205 


Sanyo 

LA 1365 

fiA705 

Sprague 

ULN-2278 



Tl 

ix A747 



Raytheon 

LM205 


Sprague 

ULN-2165 

jaA706 

SGS 

TBA641 


p.A748 

AMD 

748 



Silicon G 

SG205 

ix A3066 

RCA 

CA3066 

pA709 

Motorola 

MCI 709 



Intersil . 

748 



Tl 

LM205 

fiA3067 

RCA 

CA3067 


National 

LM709 



Motorola 

MCI 748 


(iA207 

AMD 

LM207 

MA307 

AMD 

LM307 


Raytheon 

RC709 



National 

LM101 


Intersil 

LM207 


Intersil 

LM307 



RM709 




LM201 



Motorola 

LM207 


Motorola 

LM307 


Signetics 

ix A709 




LM748 



National 

LM207 


National 

LM307 


Ti 

>A709 



Plessey 

p.A748 



Raytheon 

LM207 


Raytheon 

LM307 

juA710 

Motorola 

MC1710 



Raytheon 

RC748 



RCA 

CA207 


RCA 

CA307 


National 

•LM710 




RM748 



Signetics 

LM207 


Signetics 

LM307 


Raytheon 

RC710 



RCA 

CA746 



Silicon G 

SG207 


Silicon G 

SG307 



RM710 



Signetics 

ix A748 



Tl 

LM207 


Tl 

LM307 


Signetics 

pA710 



Silicon G 

SG748 


HA208 

AMD 

LM208 

p.A3075 

Motorola 

MCI 375 


Silicon G 

SG710 



Tl 

p.A748 


Intersil 

LM208 


RCA 

CA3075 


Tl 

ix A710 


)xA749 

Exar 

XR4739 



Motorola 

LM208 


Sprague 

ULN-2129 

ju.A7 1 1 

Motorola 

MC1711 


fiA753 

Sprague 

ULN-2209 



National 

LM208 

fiA3076 

RCA 

CA3076 


National 

LM711 


. (J.A754 

National 

LM1 596 



PMI 

PM 208 

pA308 

AMD 

LM308 


Raytheon 

RC711 


ixfijsa 

Exar 

XR1800 



Raytheon 

LM208 


Intersil 

LM308 



RM711 



Plessey 

pA758 



RCA 

CA208 


Motorola 

LM308 


Signetics 

pA71 1 



RCA 

CA758 



Signetics 

LM208 


National 

LM308 


Silicon G 

SG711 



Signetics 

pA758 



Silicon G 

SG208 


PMI 

PM308 


Tl 

pA71 1 



Sprague 

ULN-2244 


jaA209 

Motorola 

LM209 


Raytheon 

LM308 

pA715 

AMD 

715 


ix A760 

National 

LM160 


National 

LM209 


RCA 

CA308 

IX/K720 

RCA 

CA3123 


pA763 

National 

LM1496 



Raytheon 

LM209 


Signetics 

LM308 


Sprague 

ULN-2137 


fxA775 

Motorola 

LM139 



Signetics 

LM209 


Silicon G 

SG308 

ix A723 

AMD 

723 ' 


H A776 

Harris 

HA-2720 

712 


Silicon G 

SG209 

fiA3081 

RCA 

CA3018 


Intersil 

723 



Motorola 

MCI 776 



Tl 

LM209 

pA3086 

Motorola 

MC3386 


Motorola 

MCI 723 



Silicon G 

SG3250 


pA210 

Intersil 

LM210 

RCA 

CA3086 


National 

LM723 


ix A777 

Intersil 

777 


Motorola 

MLM210 


Silicon G 

SG3886 


Raytheon 

RC723 



Silicon G 

SG777 



Silicon G 

SG210 

pA3089 

RCA 

CA3089 



RM723 



Tl 

ix A777 


pA21 1 • 

Intersil 

LM21 1 


Siliconix 

CA3089 


RCA 

CA723 


fiA78C05 

Signetics 

ix A78WI05 


National 

LM211 


Sprague 

ULN-2289 


SGS 

LI 23 


H A78G 

Signetics 

ix A78G 



Raytheon 

LM211 

M A309 

Motorola 

LM309 


Signetics 

pA723 


pA78L02 

Motorola 

MC78L02 



RCA 

CA211 


Signetics 

LM309 


Silicon G 

SG723 


pA78L05 

Motorola 

MC78L05 



Signetics 

LM211 


Silicon G 

SG309 


Tl 

IX A723 



National 

LM78L05 



Silicon G 

SG211 


Tl 

LM309 

ix A7240 

Exar 

XR2240 



Plessey 

SL8L05 



Tl 

LM211 

pA310 

AMD 

LM310 

ix A725 

AMD 

725 



Signetics 

HA78L05 


jiA2136 

Motorola 

MCI 352 


Intersil 

LM310 


PMI 

PM725 

849 


Tl 

pA78L05 


pA2240 

Exar 

XR2240 


Motorola 

LM310 



SSS725 

849 

pA78L06 

Motorola 

MC78L06 


Tl 

pA2240 * 


Silicon G 

SG310 


Raytheon 

RC725 



National 

LM78L06 


p.A301 

AMD 

LM301 

/xA31 1 

AMD 

LM311 



RM725 . 



Plessey 

SL78L06 


Intersil 

LM301 


Intersil 

LM311 

H A732 

National 

LM1305 


pA78L08 

Motorola 

MC78L08 



Motorola 

LM301 


Motorola 

LM311 

ix A733 

AMD 

733 



Plessey 

SL78L08 



National 

LM301 


Raytheon 

LM311 


Intersil 

ix A733 



Tl 

pA78L08 



Raytheon 

LM301 


RCA 

CA311 


Motorola 

MCI 733 


HA78L09 

Tl 

fiA78L09 



RCA 

CA301 


Signetics 

LM311 


National 

LM733 


jiA78L10 

Tl 

pA78L10 



Signetics 

LM301 


Silicon G 

SG311 


Raytheon 

RC733 


fiA78L12 

Motorola 

MC78L12 



Silicon G 

SG301 


Tl 

LM311 



RM733 



National 

LM78L12 



Tl 

LM301 

ix A3301 

Motorola 

MC3301 


Signetics 

ix A7.33 



Plessey 

SL78L12 


pA3019 

RCA 

CA3019 

HA3302 

Motorola 

MC3302 


Silicon G 

SG733 



Signetics 

ix A78L12 


pA302 

AMD 

LM302 

ix A3303 

Motorola 

MC3303 


Tl 

ix A733 



Tl 

^iA78L12 



Intersil 

LM302 

pA339 

AMD 

LM339 

pA734 

Intersil 

734 


fiA78L15 

Motorola 

MC78L15 



Motorola 

LM310 


RCA 

CA339 

pA739 

Exar 

XR4739 



National 

LM78L15 



Silicon G 

SG302 


Silicon G 

SG339 


SGS 

TBA231 



Plessey 

SL78L15 



♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

Device 

i Replacement 

1 Source 

1C Master 
Device Page 

i 

Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 
Device t 

i Replacement 
! Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
I Source 

IC Master 
Device Pege 

Fairchild iCOnt’di 




Spranue 

ULN 2127 


n A7924 

Ti 

iiA.7924 

FI 01 1 5 

National 

DM10115 


' ’ 



,uA78t 2 

Motorola 

MC7812 


pA795 

Motorola 

MC1495 


NEC America 

P.PB10115 






National 

LM340-12 

806 



MCI 595 


Piessey 

SP10115 

fiA78L15 

Signetics 

HA78L15 




LM7812 


juA7952 

TI 

pA7952 


Signetics 

10115 


Ti 

pA78L15 



Plessey 

pA7812 


pA796 

Motorola 

MCI 496 

F10116 

Hitachi 

HD10116 

fiA78L18 

Plessey 

SL78L18 



Signetics 

pA7812 




MCI 596 


Motorola 

MC10116 

p A78I.20 


SI. 781 20 



S’llicon G 

SG7812 



Sicsnetics 

MC1496 


National 

DM10116 



SL78L30 



Ti 

pA7812 



Silicon G 

SGI 496 


Plessey 

SP10116 


TI 

/J.A78L20 


uA781 5 

Motorola 

MC7815 




SGI 596 


Signetics 

10116 

pA78L24 

Plessey 

SL 781.24 



National 

LM340-1S 

806 

ii A798 

Motorola 

MC3458 

F 1 01 17 

Hitachi 

HD10117 


Signetics 

UA78L24 




LM7815 




MC3558 


Motorola 

MC10117 

pA78L26 

Motorola 

MC78L02 

< 


Plessey 

M A7815 


pA8T 1 3 

TI 

SN55121 


National 

DM10117 



MC7802 



Signetics 

uA7815 




SN75121 


NEC America uPBI 01 1 7 


Signetics 

pA78L26 



Silicon G 

SG7815 


pA8Tl4 

TI 

SN55122 


Plessey 

SP10117 


T! 

pA78L02 



Ti 

pA781 5 




SN75122 


Signetics 

10117 

pA78L30 

Plessey 

SL78L30 


pA7818 

Motorola 

MC7818 


(J.A8T23 

TI 

SN75123 

F10118 

Hitachi 

HD10118 

pA78L62 

Signetics 

pA78L06 



National 

LM340-18 

806 

M A8T24 

TI 

SN75124 


Motorola 

MC10118 


T! 

pA78l_06 




LM7818 


pA9665 

Exar 

XR2201 


National 

DM10118 

pA78MG 

Signetics 

pA78MG 



Plessey 

pA7818 


pA9666 

Exar 

XR2202 


NEC Amenca pPBlOHS 

pA78M05 

Motorola 

MC78M05 



Signetics 

M A7818 


p A9667 

Exar 

XR2203 


Plessey 

SP10118 


National 

LM18M05 



Silicon G 

SG7818 


pA9668 

Exar 

XR2204 


Signetics 

10118 


Plessey 

SL78M05 



TI 

/iA7818 


FQ3724 

RCA 

CA3724 

FI 01 1 9 

Hitachi 

HD10119 


Signetics 

pA78M05 


pA7822 ■ 

TI 

pA7822 


FQ3725 

RCA 

CA3725 


Motorola 

MC10119 


Silicon G 

SG780b 


p.A/624 

Motorola 

MC7824 


F 101 00 

Motorola 

MC10100 


National 

DM10119 


TI 

m A78M05 



National 

LM340-24 

806 


NEC America 

pPBIOlOO 


Plessey 

SP10119 

pA78M06 

Motorola 

MC78M06 




LM7824 



Plessey 

SP10100 


Signetics 

10119 


National 

LM18M06 



Piessey 

pA7824 



Signetics 

10100 

F10121 

Hitachi 

HD10121 


Plessey 

SL78M06 



Signetics 

jjA7824 


F10101 

Hitachi 

HD10101 


Motorola 

MC10121 


Signetics 

pA78M06 



Silicon G 

SG7824 



Motorola 

MC10101 


National 

DM10121 


Silicon G 

SG7806 



TI 

pA7824 



NEC America 

pPBIOIOI 


Plessey 

SP10121 


TI 

uA78M06 


uA7830 

Plessey 

uA7830 



Plessey 

SP10101 


Sianetics 

10121 

pA78M08 

Motorola 

MC78M08 


pA786 

SGS 

TAA630 



Signetics 

10101 

F10123 

Motorola 

MC10123 


National 

LM1 8M08 


P-A7B7 

RCA 

CA3126 


F 101 02 

Hitachi 

HD10102 


Piessey 

SP10123 


Plessey 

SL78M08 


pA7885 

TI 

pA7885 



Motorola 

MC10102 


Signetics 

10123 


Signetics 

fiA78M08 


fiA79G 

Signetics 

j^tA79G 



NEC America 

pPB10l02 

F10124 

Hitachi 

HD10124 


TI 

fiA78M08 


pA79MG 

Signetics 

M A79MG 



Plessey 

SP10102 


Motorola 

MC10124 

pA78Ml 2 

Motorola 

MC78M12 


m A79M05 

National 

LM79M0S 



Signetics 

10102 


National 

DM10124 


Nitron 

LM18M12 



Signetics 

pA79M05 


FI 01 03 

Motorola 

MCI 01 03 


NEC Amenca 

HPB10124 


Plessey 

SL78M12 



TI 

pA79MC5 



NEC America 

pPB10l03 


Plessey 

SP10124 


Signetics 

pA78M1 2 


m A79M06 

National 

LM79M06 



Plessey 

SP10103 


Signetics 

10124 


Silicon G 

SG7812 



Signetics 

^tA79M06 



Signetics 

10103 

F10125 

Hitachi 

HD10125 


TI 

;i A78M12 



TI 

jiA79M06 


FI 01 04 

Hitachi 

HD10104 


Motorola 

MCI 01 25 

pA78M15 

Motorola 

MC78M15 


jiA79M08 

National 

LM79M08 



Motorola 

MCI 01 04 


Plessey 

SP10125 


National 

LM18M15 



Signetics 

p.A79M08 



Plessey 

SP10104 


Signetics 

10125 


Plessey 

SL78M15 



TI 

pA79M08 



Signetics 

10104 

F10130 

Hitachi 

HD10130 


Signetics 

M A78M15 


UA79M12 

National 

LM79M12 


F10105 . 

Hitachi 

HD10105 


Motorola 

MCI 01 30 


Silicon G 

SG/81S 



Signetics 

/0.A79M12 



Motorola 

MC10105 


Piessey 

SP10130 


TI 

pA78M15 



, TI 

pA79M12 



National 

DM 101 05 


Signetics 

10130 

pA78M18 

Motorola 

MC78M18 


U.A79M15 

National 

LM79M15 



NEC Amenca 

pPBiOiOS 

FI 01 31 

Hitachi 

HD10131 


National 

LM18M1 8 



Signetics 

^iA79Ml 5 



Plessey 

SP10105 


Motorola 

MC10131 



LM78M18 



Ti 

pA79M1 5 



Signetics 

10105 


NEC Amenca pPB10131 


Piessey 

SL78M18 


P.A79M18 

National 

LM79M18 


F 1 0 1 06 

Hitachi 

HD10106 


Piessey 

SP10131 


Mc.*o'o!a 

MC7ufv*20 



TI ■ 

jj A / 9M20 



Motorola 

MCI 01 06 


Signetics 

10131 


Piessey 

SL78M20 


H A79M24 

National 

LM79M24 



National 

DM10106 

F10132 

Hitachi 

HD10132 


TI 

pA78M20 



Signetics 

M A79M24 



NEC Amenca 

pPB10l06 


Motorola 

MCI 01 32 

pA78M24 

Motorola 

MC78M24 



TI 

p A79M24 



Piessey 

SP10106 


Signetics 

10132 


National 

LM18M24 


m A7902 

Motorola 

MC7902 



Signetics 

10106 

F10133 

Hitachi 

HD10133 


Piessey 

SL78M24 


jiA7905 

Motorola 

MC7905 


F10107 

Hitachi 

HD10107 


Motorola 

MC10133 


Signetics 

^iA78M24 



National 

LM7905 



Motorola 

MC10107 


NEC Amenca uPBl0133 


Silicon G 

SG7824 



Signetics 

pA7905 



NEC Amenca 

pPBl0l07 


Plessey 

SP10133 


TI 

M A78M24 



Silicon G 

SGI 20-5 



Plessey 

SP10107 


Signetics 

10133 

pA78M30 

Plessey 

SL78M30 



TI 

pA7905 



Signetics 

10107 

F10134 

Hitachi 

HD10134 

pA780 

RCA 

CA3070 


pA7906 

Motorola 

MC7906 


FI 01 09 

Hitachi 

HD10109 


Motorola 

MC10134 


Sprague 

ULN-2124 



National 

LM7906 



Motorola 

MC10109 


Plessey 

SP10134 

pA7805 

Motorola 

MC7805 



Signetics 

pA7906 



National 

t)M10109 


Signetics 

10134 


National 

LM340-5 

806 

/iA7908 

Motorola 

MC7908 



NEC America 

pPB10109 

F10135 

Motorola 

MC10135 



LM7805 



National 

LM7908 



Plessey 

SP10109 


Plessey 

SP10135 


Plessey 

SL7805 



Signetics 

pA7908 



Signetics 

10109 


Signetics 

10135 


Signetics 

/iA7805 



Ti 

pA7908 


F10110 

Hitachi 

HD10110 

F10136 

Hitachi 

HD10136 


Silicon G 

SG7805 


pA7912 

Motorola 

MC7912 



Motorola 

MC10110 


Motorola 

MCI 01 36 


TI 

P.A7805 



National 

LM7912 



NEC America 

pPBlOl 10 


Plessey 

SP10136 

p A 7806 

Motorola 

MC7806 



Signetics 

pA791 2 



Plessey 

SP10110 

* 

Signetics 

10136 


National 

LM340-6 

806 


Silicon G 

SGI 20-1 2 



Signetics 

10110 

F10137 

Motorola 

MC10137 



LM7806 



TI 

pA7912 


F10111 

Hitachi 

HD10111 


Plessey 

SP10137 


Plessey 

pA7806 


uA7915 

Motorola 

MC7915 



Motorola 

MC10111 


Signetics 

10137 


Signetics 

fiA7806 



National 

LM7915 



National 

DM10111 

FI 01 41 

Motorola 

MC10141 


Silicon G 

SG7806 



Signetics 

pA7915 



NEC Amenca 

pPBlOIII 


Plessey 

SP10141 


TI 

MA7806 



Silicon G 

SGI 20- 15 



Piessey 

SP10111 


Signetics 

10141 

pA7808 

Motorola 

MC7808 



TI 

pA791 5 



Signetics 

10111 

F10144 

Signetics 

10144 


National 

LM340-8 

806 

m A7918 

Motorola 

MC7918 


FI 01 1 3 

Motorola 

MC10113 

F10145 

Hitachi 

HD10145 



L.M7808 



National 

LM7918 



Plessey 

SP10113 


Motorola 

MC10145 


Plessey 

jiA7808 



Signetics 

jiA.7918 



Signetics 

10113 


Plessey 

SP10145 


Signetics 

m A7808 



7! 

uA79l 8 


FI 01 14 

Motorola 

MCI 01 14 


Signetics 

10146 


Silicon G 

SG7808 


pA7924 

Motorola 

MC7924 



Plessey 

SP10114 

F10153 

Motorola 

MC10153 


TI 

>xA7808 



National 

LM7924 



Signetics 

10114 

FI 01 58 

Motorola 

MCI 01 58 

pA78i 

RCA 

C A 3071 



Signetics 

uA7924 


FI 01 1 5 

Motorola 

MCI 01 15 

i 

NEC America 

/iPBi 01 68 


♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 
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1C Master 
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1C Master 
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IC Master 
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Device Page 

Device 
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Device 

Fairchild (cont’d) 

F16K 

Signetics 

Tl 

2690 

TMS4116 


F4013 

SGS 

Solitron 

HBF4013 

CM4013 

F4018 

Mitel 

National 

SIL4018 

CD4018 








SCL401 3 








Zilog 

Z61 16 



SSS 


hC A 

CD4018 

FI 01 58 

Signetics 

10158 

F2901 A 

AMO 

AM2901A 



Tl 

TP4013 


SGS 

HBF4018 

FI 01 59 

Motorola 

MCI 01 59 


Fairchild 

9409 



Toshiba 

TC4013 


Solitron 

CM4018 


Signetics 

10159 


Motorola 

MC2901 


F4014 

Mitel 

SIL4014 


SSS 

SCL4018 

FI 01 60 

Hitachi 

HD10160 


National 

DM2901 A 



Motorola 

MC14014 


Tl 

TP4018 


Motorola 

MCI 01 60 


NEC Micro pPB2901 

1850 


National 

CD4014 


Toshiba 

TC4018 


Plessey 

SP10160 


Raytheon 

AM2901A 



NEC America 

jiPD4014 

F4019 

Mitel 

SIL4019 


Signetics 

10160 


Signetics 

MP2901 



RCA 

CD4014 


National 

CD4019 

FI 01 61 

Hitachi 

HD10161 

F4001 

Mitel 

SIL4001 



SGS 

HBF4014 


NEC America 

juPD4019 


Motorola 

MC10161 


Motorola 

MCI 4001 



Solitron 

CM4014 


RCA 

CD4019 


NEC America 

pPB10161 


National 

CD4001 



SSS 

SCL4014 


SGS 

HBF4019 


Plessey 

SP10161 


NEC America 

fiPD4001 



Tl 

TP4014 


Solitron 

CM4019 


Signetics 

10161 


RCA 

CD4001 



Toshiba 

TC4014 


SSS 

SCL4019 

FI 01 62 

Hitachi 

HD10162 


SGS 

HBF4001 


F4015 

Mitel 

SIL4015 


Tl 

TP4019 


Motorola 

MCI 01 62 


Solitron 

CM4001 



Motorola 

MCI 401 5 


Toshiba 

TC4019 


NEC America p.PB10162 


SSS 

SCL4001 



National 

CD4015 

F40192 

Harris 

HD54C1 92 


Plessey 

SP10162 


Tl 

TP4001 



NEC America 

pPD4015 



HD74C192 


Signetics 

10162 


Toshiba 

TC4001 



RCA 

CD401 5 


National 

CD40192 

F10164 

Hitachi 

HD10164 

F4002 

Mitel 

SIL4002 



SGS 

HBF4015 



MM54C192 


Motorola 

MC10164 


Motorola 

MCI 4002 



Solitron 

CM4015 



MM74C192 


NEC America 

pPB10164 


National 

CD4002 



SSS 

SCL4015 


RCA 

CD40192 


Plessey 

SP10164 


NEC America jnPD4002 



Tl 

TP4015 

F40193 

Harris 

HD54C193 


Signetics 

10164 


RCA 

CD4002 



Toshiba 

TC4015 



HD74C193 


Tl 

SN10164 


SGS 

HBF4002 


F4016 

AD 

AD7516 


National 

CD40193 

FI 01 65 

Hitachi 

HD10165 


Solitron 

CM4002 



Micro Power 

MPS7516 



MM54C193 


Motorola 

MCI 01 65 


SSS 

SCL4002 



Mitel 

SIL4016 



MM74C193 


Plessey 

SP10165 


Tl 

TP4002 



Motorola 

MC14016 


RCA 

CD40193 


Signetics 

10165 


Toshiba 

TC4002 



National 

CD4016 

F40194 

NEC America 

juPD4194 

F10166 

Motorola 

MC10166 

F4006 

Motorola 

MCI 4006 



RCA 

CD4016 


RCA 

CD40194 

FI 01 68 

Motorola 

MC10168 


National 

CD4006 



Solitron 

CM4016 

F40195 

National 

MM74C195 

FI 01 70 

Motorola 

MC10170 


NEC America 

pPD4006 



SSS 

SCL4016 

F4020 

Mitel 

SIL4020 


Signetics 

10170 


RCA 

CD4006 



Tl 

TP4016 


Motorola 

MCI 4020 

FI 01 71 

Motorola 

MC10171 


Solitron 

CM4006 


F40160 

Harris 

HD54C160 


National 

CD4020 


Plessey 

SP10171 


SSS 

SCL4006 




HD74C160 


NEC America uPD4020 


Signetics 

10171 

F4007 

Mitel 

SIL4007 



National 

CD40160 


RCA 

CD4020 

FI 01 72 

Motorola 

MCI 01 72 


Motorola 

MCI 4007 




MM54C160 


SGS 

HBF4020 


Plessey 

SP10172 


National 

CD4007 




MM74C160 


Solitron 

CM4020 


Signetics 

10172 


RCA 

CD4007 



RCA 

CD40160 


SSS 

SCL4020 

1=10179 


MC19173 


SGS 

HBF4007 

. .. .1 

\ 

SSS 

SC14160 


Tl 

TPan?o 


Plessey 

SP10173 


Solitron 

CM4007 



Tl 

TP4360 


Toshiba 

TC4020 


Signetics 

10173 


SSS 

SCL4007 


F40161 

Harris 

HD54C161 

F4021 

Mitel 

SIL4021 

FI 01 74 

Hitachi 

HD10174 


Tl 

TP4007 




HD74C161 


Motorola 

MCI 4021 


Motorola 

MC10174 


Toshiba 

TC4007 



National 

CD40161 


National 

CD4021 


NEC America uPB10174 

F4008 

Motorola 

MCI 4008 




MM54C161 


NEC America 

jiPD4021 


Plessey 

SP10174' 


National 

CD4008 




MM74C161 


RCA 

CD4021 


Signetics 

10174 


RCA 

CD4008 



RCA 

CD40161 

- t 

Solitron 

CM4021 


Tl 

SN10174 


SGS , 

HBF4008 

I 


SSS 

SCL4161 


SSS 

SCL4021 

F10175 

Hitachi 

HD1Q175 


Solitron 

CM4008 



Tl 

TP4361 


Tl 

TP4021 


Motorola 

MC10175 


SSS 

SCL4008 


F40162 

Harris 

HD54C162 


Toshiba 

TC4021 


Plessey 

SP10175 


Tl 

TP4008 




HD74C162 

F4022 

Mitel 

SIL4022 


Signetics 

10175 


Toshiba 

TC4008 



National 

CD40162 ; 


Motorola 

MCI 4022 

F10176 

Motorola 

MCI 01 76 

F40083 

RCA 

CD4008 




MM54C162 


National 

CD4022 


Plessey 

SP10176 

F40085 

Harris 

HD74C85 




MM74C162 


RCA 

CD4022 


Signetics 

10176 


National 

MM74C85 



RCA 

CD40162 


SGS 

HBF4022 

FI 01 77 

Motorola 

MCI 01 77 


RCA 

CD4063 



SSS 

SCL4162 


Solitron 

CM4022 

FI 01 79 

Hitachi 

HD10179 

F40089 

National 

MM74C89 

1352 


Tl 

TP4362 


SSS 

SCL4022 


Motorola 

MCI 01 79 

F40097 

Harris 

HD80C97 


F40163 

Harris 

HD54C163 


Tl 

TP4022 


Plessey 

SP10179 


National 

MM80C97 




HD74C163 


Toshiba 

TC4022 


Signetics 

10179 

F40098 

National 

MM80C98 



National 

CD40163 

F4023 

Mitel 

SIL4023 

FI 01 80 

Hitachi 

HD10180 

F4011 

Mitel 

SIL401 1 


i 


MM54C163 


Motorola 

MCI 4023 


Motorola 

MC10180 


Motorola 

MCI 4011 




MM74C163 


National 

CD4023 


NEC America liPB10180 


National 

CD4011 



RCA 

CD40163 


NEC America jiPD4023 


Plessey 

SP10180 


NEC America pPD401 1 



SSS 

SCL4163 


RCA 

CD4023 


Signetics 

10180 


RCA 

CD401 1 



Tl 

TP4363 


SGS 

HBF4023 

F10181 

Hitachi 

HD10181 


SGS 

HBF401 1 


F4017 

Mitel 

SIL4017 


Solitron 

CM4023 


Motorola 

MC10181 


Solitron 

CM401 1 



Motorola 

MCI 401 7 


SSS 

SCL4023 


NEC America ,xPB10181 


SSS 

SCL401 1 



National 

CD4017 


Tl 

TP4023 


Plessey 

SP10181 


Tl 

TP401 1 



NEC America pPD401 7 1 


Toshiba 

TC4023 


Signetics 

10181 


Toshiba 

TC401 1 



RCA 

CD4017 

F4024 

Mitel 

SIL4024 

FI 01 86 

Motorola 

MCI 01 86 

F4012 

Mitel 

SIL4012 



SGS 

HBF4017 j 


Motorola 

MCI 4024 

F10192 

Signetics 

10192 


Motorola 

MC14012 



Solitron 

CM4017 ; 


National 

CD4024 

F10212 

Motorola 

MC10212 


National 

CD4012 



SSS 

SCL4017 


NEC America 

uPD4024 


Plessey 

SP10212 


NEC America 

pPD4012 



Tl 

TP4017 


RCA 

CD4024 

FI 0405 

Tl 

SN10147 


RCA 

CD4012 



Toshiba 

TC4017 


SGS 

HBF4024 

FI 04 10 

Fujitsu 

MBM10410 


SGS 

HBF4012 


F40174 

Harris 

HD54C174 


Solitron 

CM4024 


Tl 

SN10144 


Solitron 

CM4012 




HD74C174 


SSS 

SCL4024 

F10415 

Fujitsu 

MBM10415 


SSS 

SCL4012 



National 

CD40174 


Tl 

TP4024 


Signetics 

10146 


Tl 

TP4012 




MM54C174 


Toshiba 

TC4024 

F10415A 

Fujitsu 

MBM10415A 


Toshiba 

TC4012 




MM74C174 

F4025 

Mitel 

SIL4025 

F16K 

Intei 

2116 

F4013 

Mitel 

SIL4013 



RCA 

CD40174 


Motorola 

MCI 4025 


Intersil 

7116 


Motorola 

MC14013 


F40175 

Harris 

HD54C175 


National 

CD4025 


Mostek 

MK4116 


National 

CD4013 




HD74C175 


NEC America 

,xPD4025 


Motorola 

MCM4116 


NEC America 

pPD4013 



National 

MM54C175 


RCA 

CD4025 


NEC Micro pPD416 1402 


RCA 

CD4013 




MM74C175 


SGS 

HBF4025 


♦ Discontinued 
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Fairchild fcont'd\ 


F4042 

Toshiba 

TC4042 

F4068 

Mitel 

SIL4068 

F4082 

Mitel 

SIL4082 

I Mil VI 11 IV* IWVlll Ml 


F4043 

Mitel 

SIL4043 


Motorola 

MCI 4068 


Motorola 

MC14082 


i 



Motorola 

MCI 4043 


NEC America 

M PD4068 


NECAmenca pPD4082 

F4025 

Solitron 

CM4025 


National 

CD4043 


RCA 

CD4068 


RCA 

CD4082 


SSS 

SCL4025 


NEC America 

M PD4043 


Solitron 

CM4068 


SSS 

SCL4082 . ' 


Tl 

TP4025 


RCA 

CD4043 


SSS 

SCL4068 


Tl 

TP4082 


Toshiba 

TC4025 


Solitron 

CM4043 


Ti 

TP4068 


Toshiba 

TC4082 

F4027 

Mitel 

SIL4027 


SSS 

SCL4043 


Toshiba 

TC4068 

F4085 

RCA 

CD4085 


Motorola 

MCI 4027 


Tl 

TP4043 

F4069 

Harris 

HD74C04 

F4086 

RCA 

CD4086 


National 

C 04027 


Toshiba 

TC4043 


Mitei 

SIL4069 

F4093 

Motorola 

MCI 4093 


'.EC America 

pF04027 

F4044 

Mitel 

SIL4044 


Motorola 

MCI 4069 


National 

CD4093 


RCA 

CD4027 


Motorola 

MCI 4044 


National 

CD4069 


NEC America 

pPO4093 


SGS 

HBF4027 


National 

CD4044 



MM74C04 


RCA 

CD4093 


Solitron 

CM4027 


NEC America 

pPD4044 


NEC America p.PD4069 

F4097 

RCA 

CD4097 


SSS 

SCL4027 


RCA 

C04044 


RCA 

CD4069 

F4099 

National 

CD4099 


Tl 

TP4027 


Solitron 

CM4044 


Solitron 

CM4069 


NEC America p.PD4099 


Toshiba 

TC4027 


SSS 

SCL4044 


SSS 

SCL4069 


RCA 

CD4099 

F4028 

Mitel 

SIL4028 


Tl 

TP4044 


Tl 

TP4069 

F4104 

RCA 

CD40104 


Motorola 

MCI 4028 


Toshiba 

TC4044 


Toshiba 

TC4069 

F4510 

Mitel 

SIL4510 


National 

CD4028 

F4046 

Mitel 

SIL4046 

F4070 

Mitel 

SIL4070 


Motorola 

MC14510 


NEC America 

M PD4028 


Motorola 

MCI 4046 


National 

CD4070 


National 

CD4510 


RCA 

CD4028 


National 

CD4046 



MM74C86 


NEC America pPD4510 


SGS 

HBF4028 


RCA 

CD4046 


RCA 

CD4070 


RCA 

CD40192 


Solitron 

CM4028 


Solitron 

CM4046 


Solitron 

CM4070 



CD4510 


SSS 

SCL4028 


SSS 

SCL4046 


SSS 

SCL4070 


SSS 

SCL4510 


Tl 

TP4028 

F4047 

RCA 

CD4047 

F4071 

Mitel 

SIL4071 


Toshiba 

TC4510 


Toshiba 

TC4028 


Solitron 

CM4047 


Motorola 

MCI 4071 

F4511 

Mitel 

SIL451 1 

e~Ar>n,r> 

1 -tV.C.47 

Mitel 

SIL4023 


Tl 



National 

CD4071 


Motorola 

MCI 4511 


National 

CD4029 


Toshiba 

TC4047 


NEC America 

pPD4071 


National 

CD451 1 


NEC America 

MPD4023 

F4049 

Mitel 

SIL4049 


RCA 

CD4071 

\ 

NEC America juPD4511 


RCA 

CD4029 


Moioioia 

MCI 4049 


SOnirOri 

oi\n4 Ur i 


RCA 

CD451 1 


SGS 

HBF4029 


National 

CD4049 


SSS 

SCL4071 


Solitron 

CM4511 


Solitron 

CM4029 


NEC America 

pPD4049 


Tl 

TP4071 


SSS 

SCL451 1 


SSS 

SCL4029 


RCA 

CD4049 


Toshiba 

TC4071 


Tl 

TP4511 


Tl 

TP4029 


SGS 

HBF4049 

F4072 

Mitel 

SIL4072 

F4512 

Mitel 

SIL4512 


Toshiba 

TC4029 


Solitron 

CM4049 


Motorola 

MCI 4072 


Motorola 

MC14512 

F4030 

Mitel 

SIL4030 


SSS 

SCL4049 


RCA 

CD4072 


National 

CD4512 


National 

CD4030 


Tl 

TP4049 


SSS 

SCL4072 


NEC America pPD4512 


NEC America 

pPD4030 


Toshiba 

TC4049 


Tl 

TP4072 


SSS 

SCL4512 


RCA 

CD4030 

F4050 

Mitel 

SIL4050 


Toshiba 

TC4072 


Tl 

TP4512 



CD4070 


Motorola 

MC14050 

F4073 

Mitel 

SIL4073 


Toshiba 

TC4512 


SGS 

HBF4030 


National 

CD4050 


Motorola 

MCI 4073 

F4514 

Mitel 

SIL4514 


Solitron 

CM4030 


NEC America 

jiPD4050 


National 

CD4073 


Motorola 

MC14514 


SSS 

SCL4030 


RCA 

CD4050 


NEC America pPD4073 


National 

CD4514 


Tl • 

TP4030 


SGS 

HBF4050 


RCA 

CD4073 


NEC America uPD4514 


Toshiba 

TC4030 


Solitron 

CM4050 


Solitron 

CM4073 


RCA 

CD4514 

F4031 

National 

CD4031 


SSS 

SCL4050 


SSS 

SCL4073 


Solitron 

CM4514 


RCA 

CD4031 


T! 

TP4050 


Tl 

TP4073 


SSS 

SCL4514 

F4034 

Motorola 

MCI 4034 


Toshiba 

TC4050 


Toshiba 

TC4073 


Toshiba 

TC4514 


National 

CD4034 

F4051 

Mitei 

SIL4051 

F4075 

Mitel 

SIL4075 

F4515 

Mitel 

SIL4515 


RCA 

CD4034 


Motorola 

MCI 4051 


Motorola 

MCI 4075 


Motorola 

MC14515 


Solitron . 

CM4034 


National 

CD4051 


National 

CD4075 


National 

CD4515 


SSS 

SCL4034 


NEC America pPD4051 


NEC America 

pPD4075 


NEC America pPD4515 


Toshiba 

TC4034 


RCA 

CD4051 


RCA 

CD4075 


RCA 

CD4515 

F4035 

Mitel 

SIL4035 


Solitron 

CM4051 


SSS 

SCL4075 


SSS 

SCL4515 


Motorola 

MCI 4035 


SSS 

SCL4051 


Tl 

TP4075 


Toshiba 

TC4515 


National 

CD4035 


Tl 

TP4051 


Toshiba 

TC4075 

F4516 

Mitel 

SIL4516 


NEC America iiPD4035 


Toshiba 

TC4051 

F4076 

Harris 

HD74C173 


Motorola 

MC14516 


RCA 

CD4035 

F4052 

Mitel 

SIL4052 


Mitel 

SIL4076 


National 

CD4516 


SGS 

HBF4035 


Motorola 

MCI 4052 


Motorola 

MCI 4076 


NEC America pPD45 1 6 


Solitron 

CM4C35 


National 

CD4052 


National 

CD4076 


RCA 

CD40193 


SSS 

SCL4035 


NEC America 

pPD4052 



MM74C173 



CD4516 


Tl 

TP4035 


RCA 

CD4052 


RCA 

CD4076 


SSS 

SCL4516 


Toshiba 

TC4035 


Solitron 

CM4052 


Solitron 

CM4076 


Toshiba 

TC4516 

F4040 

Mitel 

SIL4040 


SSS 

SCL4052 


SSS 

SCL4076 

F4518 

Mitel 

SIL4518 


National 

CD4040 


Tl 

TP4052 

F4077 

Mitel 

SIL4077 


Motorola 

MC14518 


NEC America 

pPD4040 


Toshiba 

TC4052 


Motorola 

MCI 4077 


National 

CD4518 


RCA 

CD4040 

F4053 

Mitel 

SIL4053 


RCA 

CD4077 


NEC America pPD4518 


Solitron 

CM4040 


Motorola 

MCI 4053 


Solitron 

CM4077 


RCA 

CD4518 


SSS 

SCL4040 


National 

CD4053 


SSS 

SCL4077 


Solitron 

CM4518 


Tl 

TP4040 


NEC America 

pPD4053 

F4078 

Mitel 

SIL4078 


SSS 

SCL4518 


Toshiba 

TC4040 


RCA 

CD4053 


Motorola 

MCI 4078 


Tl 

TP4518 

F4041 

National 

CD4041 


Solitron 

CM4053 


NEC America U.PD4078 


Toshiba 

TC4518 


RCA 

CD4041 


SSS 

SCL4053 


RCA 

CD4078 

F4519 

Motorola 

MC14519 


Solitron 

CM4041 


Toshiba 

TC4053 


Solitron 

CM4078 


National 

CD4519 


SSS 

CL4041 

F4066 

Mitel 

SIL4066 


SSS 

SCL4078 


NEC America 

fiPD4519 



SCL4041 


Motorola 

MCI 4066 


Toshiba 

TC4078 


RCA 

CD4019 

F4G42 

Mitel 

SIL4042 


National 

CD4066 

F4081 

Mitel 

SIL4081 


Tl 

TP4519 


Motorola 

MCI 4042 


NEC America 

pPD4066 


Motorola 

MCI 4081 

F4520 

Mitel 

SIL4520 


National 

CD4042 


RCA 

CD4066 


National 

CD4081 


Motorola 

MCI 4520 


NEC America 

/J.PD4042 


SGS 

HBF4066 


NEC America pPD4081 


National 

CD4520 


RCA 

CD4042 


Signetics 

N4066 


RCA 

CD4081 

' 

NEC America 

pPD4520 


SGS 

HBF4042 


Solitron 

CM4066 


Solitron 

CM4081 


RCA 

CD4520 


Solitron 

CM4042 


SSS 

SCL4066 


SSS 

SCL4081 


Solitron 

CM4520 


SSS 

SGL4042 


Toshiba 

TC4066 


Tl 

TP4081 


SSS 

SCL4520 


Tl 

TP4042 

F4067 

i 

RCA 

CD4067 


Toshiba 

TC4081 


T! 

TP4520 


♦ Discontinued 
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Fairchild (cont’d) 

1810 

1812 

Tl 

Tl 

SN151910 

SN151812- 


54H05 

Raytheon 

Signetics 

54H05 

54H05 

54H54 

Signetics 

Tl 

54H54 

SN54H54 







SN151912 



Tl 

SN54H05 

54H55 

Motorola 

MC54H55 

F4520 

Toshiba 

TC4520 


21L02 

Signetics 

21L02 


54H08 

Motorola 

MC54H08 


National 

DM54H55 

F4522 

Motorola 

MCI 4522 


2102 

Mostek 

MK4102 



National 

DM54H08 


Signetics 

54H55 


National 

CD4522 



NEC Micro ^PO2102AL 1429 


Signetics 

54H08 


Tl 

SN54H55 


RCA 

CD4018 



Signetics 

21F02 


54H10 

ITT 

ITT54H10 

54H60 

ITT 

ITT54H60 


SSS 

SCL4522 




2102 



Motorola 

MC54H10 


Motorola 

MC54H60 


Tl 

TP4522 


2136 

Motorola 

MCI 356 



National 

DM54H10 


National 

DM54H60 

F4526 

Motorola 

MCI 4526 



Sprague 

ULN-2136 



Raytheon 

54H10 


Signetics 

54H60 


SSS 

SCL4526 


3257 

Gl 

R05-224GS 



Signetics 

54H10 

* 

Tl 

SN54H60 


Tl 

TP4526 



Mostek 

MK2302 



Tl 

SN54H10 

54H61 

Motorola 

MC54H61 

F4527 

RCA 

CD4527 


3260 

AMI 

S8564 


54H101 

Motorola 

MC54H101 


National 

DM54H61 


SSS 

SCL4527 


3329 

AMI 

SI 685 



Sigrietics 

54H101 


Signetics 

54H61 

F4528 

Motorola 

MCI 4528 


3330 

AMI 

S1685 



Tl 

SN54H101 


Tl 

SN54H61 


National 

CD4528 


3331 

AMI 

S1685 


54H102 

Motorola 

MC54H102 

54H62 

Motorola 

MC54H62 


NEC America >iPD4528 


<3337 

AMI 

S1685 



Signetics 

54H102 


National 

DM54H62 


RCA 

CD4098 


3341 

AMD 

3341 


1 

Tl 

SN54H102 


Signetics 

54H62 



CD4528 


3343 

AMI 

S2181 


54H103 

National 

DM54H103 


Tl 

SN54H62 


SSS 

SCL4528 



Signetics 

2521 



Signetics 

54H103 

54H71 

Motorola 

MC54H71 


Toshiba 

TC4528 - 


3344 

AMI 

S2181 



Tl 

SN54H103 


National 

DM54H71 

F4531 

Motorola 

MCI 4531 



Signetics 

2522 


54H106 

National 

DM54H106 


Signetics 

54H71 


RCA 

CD40101 


3347 

AMI 

S2182 



Sigrietics 

54H106 


Tl 

SN54H71 


SSS 

SCL4531 



Intersil 

IM7780 



Tl • 

SN54H106 

54H72 

Fairchild 

54H73 


Tl 

TP4531 



Signetics 

2532 


54H108 

Motorola 

MC54H1 08 


ITT 

1TT54H72 

F4532 

Motorola 

MCI 4532 



Tl 

TMS3120 



National 

DM54H108 


Motorola 

MC54H72 


RCA 

CD4532 


3349 

Signetics 

2518 



Signetics 

54H108 


National 

DM54H72 


Toshiba 

TC4532 


3355 

Synertek 

SY2833 



Tl 

SN54H108 


Signetics 

54H72 

F4539 

Motorola 

MCI 4539 


34XXX 

Fairchild 

F4XXX 


54H11 

ITT 

TTT54H1 1 


Tl 

SN54H72 


NEC America 

pPD4539 


3501 

AMI 

S8457 



Motorola 

MC54H11 

54H73 

Fairchild 

54H72 


Toshiba 

TC4539 



National 

MM3501 



National 

DM54H1 1 


ITT 

ITT54H72 

F4553 

Motorola 

MC 14553 



Rockwell 

CRC3501 



Raytheon 

54H1 1 



ITT54H73 

F4555 

Motorola 

MCI 4555 


3507 

AMI 

S8773 



Signetics 

54H11 


Motorola 

MC54H73 


NEC America 

pPD4555 


3508 

NEC Micro }xPD2308 

1478 


Tl 

SN54H1.1 


National 

DM54H72 


RCA 

CD4555 


3512 

AMI 

S8773 


54H15 

Raytheon 

54H15 



DM54H73 


SSS 

SCL4555 


3513 

AMI 

S8773 



Tl 

SN54H15 


Signetics 

54H72 

F4556 

Motorola 

MCI 4556 


3514 

AMI 

S3514 


54H183 

Tl 

SN54H183 



54H73 


NEC America U.PD4556 ■ 




S8772 


54H20 

ITT 

ITT54H20 


Tl 

SN54H72 


RCA 

CD4556 



Mostek 

MK2600 



Motorola 

MC54H20 



SN54H73 


SSS 

SCL4556 




MK2601 



National 

DM54H20 

54H74 

ITT 

ITT54H74 

F4557 

Motorola 

MCI 4557 



National 

MM4233 



Raytheon 

54H20 


Motorola 

MC54H74 


RCA 

CD4031 




MM5233 



Signetics 

54H20 


National 

DM54H74 

F4581 

RCA 

CD40181 


3533 

Signetics 

2533 



Tl 

SN54H20 


Raytheon 

54H74 


SSS 

SCt 4581 


3534 

AMI 

S2103 


54H21 

ITT 

ITT54H21 


Signetics 

54H74 

F4582 

Motorola 

MCI 4582 


3538 

NEC Micro jiPD2101AL 1424 


Motorola 

MC54H21 


Tl 

SN54H74 


RCA 

CD40182 


3539 

EMM/Semi 3539 

1076 


National 

DM54H21 

54H76 

National 

DM54H76 


SSS 

SCL4582 


3580 

AMI 

S8773 



Signetics. 

54H21 


Signetics 

54H76 


Tl 

TP4582 


3705 

Siliconix 

SI3705 



Tl 

SN54H21 


Tl 

SN54H76 

F4583 

Motorola 

MCI 4583 


3730 

AMI 

SI 757 . 


54H22 

Motorola 

MC54H22 

54H78 

National 

DM54H78 


RCA 

CD40100 



Gl 

AY5-1013A 



National 

DM54H22 


Tl 

SN54H78 


Toshiba 

TC4583 


3731 

AMI 

SI 757 



Raytheon 

54H22 

54LS095 

National 

DM54LS395 

F4585 

RCA 

CO4063 


3817 

AMI 

SI 998 



Signetics 

54H22 


Raytheon 

54LS395 291 


SSS 

SCL4585 


3850 

Mostek 

MK3850 



Tl 

SN54H22 


Signetics 

54LS395 

F4702 

Harris 

HD4702 

1634 

3851 

Mostek 

MK3851 


54H30 

ITT 

ITT54H30 


Tl 

SN54LS395 

F4703 

RCA 

CD40105 


3852 

Mostek 

MK3852 



Motorola 

MC54H30 

54LS00 

Motorola 

SN54LS00 

F4710 

RCA 

CD4036 


3853 

Mostek 

MK3853 



National 

DM54H30 


National 

DM54LS00 



CD4039 


3854 

Mostek 

MK3854 



Signetics 

54H30 


Raytheon 

54LS00 

F4720 

RCA 

CD40061 


3861 

Mostek 

MK3861 



Tl 

SN54H30 


Signetics 

54LS00 



CD4061 


3870 

Mostek 

MK3870 


54H40 

ITT 

ITT54H40 


Tl 

SN54LS00 

F4731 

RCA 

CD4031 


4096 

EA 

EA4096 



Motorola 

MC54H40 

54LS01 

National 

DM54LS01 

F6800 

AMI 

S6800 1538,1548 


EMM/Semi 

RO3-4096 



National 

DM54H40 


Raytheon 

54LS01 


Hitachi 

M6800 



Intersil 

7005 



Raytheon 

54H40 


Signetics 

54LS01 


Motorola 

MC6800 



Mostek 

MK4096 



Signetics 

54H40 


Tl 

SN54LS01 

F6820 

AMI 

S6820 

1556 


NEC Micro f*PD414 

1395 


Tl 

SN54H40 

54LS02 

Motorola 

SN54LS02 


Motorola 

MC6820 



Rockwell 

1604 


54H50 

ITT 

ITT54H50 


National 

DM54LS02 

M4027 

Mostek 

MK4027 


54H00 

ITT 

ITT54H00 



Motorola 

MC54H50 


Raytheon 

54LS02 


Motorola 

MCM4027 



Motorola 

MC54H00 



National 

DM54H50 


Signetics 

54LS02 


NEC Micro uPD414 

1395 


National 

DM54H00 



Signetics 

54H50 


Tl 

SN54LS02 


Signs tics 

4027 



Raytheon 

54H00 



Tl 

SN54H50 

54LS03 

Motorola 

SN54LS03. 


Tl 

TMS4027 



Signetics 

54H00 


54H51 

ITT 

ITT54H51 


National 

DM54LS03 

SH3002 

Silkxmix 

SI3002 



Tl 

SN54HOO 



Motorola 

MC54H51 


Raytheon 

54LS03 

TBA810 

RCA 

CA810 


54H01 

ITT 

ITT54H01 



National 

DM54H51 


Signetics 

54LS03 

1103 

AMI 

S1103A 



Motorola 

MC54H01 



Signetics 

54H51 


Tl 

SN54LS03 

1800 

Tl 

SN151800 



National 

DM54H01 



Tl 

SN54H51 

54LS04 

Motorola 

SN54LS04 



SN151900 



Raytheon 

54H01 


54H52 

Motorola 

MC54H52 


National 

DM54LS04 

1802 

Tl 

SN151802 



Signetics 

54H01 



National 

DM54H52 


Raytheon 

54LS04 



SN151902 



Tl 

SN54H01 



Signetics 

54H52 


Signetics 

54LS04 

1805 

Tl 

SN151805 


54H04 

ITT 

ITT54H04 



Tl 

SN54H52 


Tl 

SN54LS04 



SN151905 



Motorola 

MC54H04 


54H53 

ITT 

ITT54H53 

54LS05 

Motorola 

SN54LS05 

1806 

Tl 

SN151806 



National 

DM54H04 



Motorola 

MC54H53 


National 

DM54LS05 



SN151906 



Raytheon 

54H04 



National 

DM54H53 


Raytheon 

54LS05 

1807 

Tl 

SN151807 



Signetics 

54H04 



Signetics 

54H53 


Signetics 

54LS05 



SN151907 



Tl 

SN54H04 



Tl 

SN54H53 


Tl 

SN54LS05 

1808 

Tl 

SN151808 


54H05 

ITT 

ITT54H05 


54H54 

ITT 

ITT54H54 

54LS08 

Motorola 

SN54LS08 



SN151908 



Motorola 

MC54H05 



Motorola 

MC54H54 


National 

DM54LS08 

1810 

Tl 

SN151810 



National 

DM54H05 



National 

DM54 H54 


Raytheon 

54LS08 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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54 LSI 5 

Ti 

SN54LS1 5 

54L31 75 

Motorola 

SN54LS175 

54LS257 

Raytheon 

54LS257 





54LS151 

AMD 

SN54LS151 


National 

DM54LS175 


Signetics 

54L.S257 







Motorola 

SN54LS151 


Raytheon 

54LS175 


Ti 

SN54LS257 


54LS08 

Signetics 

54LS08 



National 

DM54LS151 


Signetics 

54LS175 

54LS258 

AMD 

SN54LS258 



Tl 

SN54LS08 



Raytheon 

54LS151 


Tl 

SN54LS1 75 


Motorola 

SN54LS258 


54LS09 

Motorola 

SN54LS09 



Signetics 

54LS151 

54LS181 

AMD 

SN54LS181 


Raytheon 

54LS258 



National 

DM54LS09 



Ti 

SN54LS151 


Motorola 

SN54LS181 


Tl 

SN54LS258 



Raytheon 

54LS09 


54LS1S2 

Motorola 

SN54LS152 


Raytheon 

54LS181 

54LS259 

Motorola 

SN54uS259 



Signetics 

54LS09 



Raytheon 

54LS152 


Signetics 

54LS181 


Tl 

SN54LS259 



T! 

SN54LS03 



Tl 

SN54LS152 


Tl 

SN54LS1 81 

54LS26 

National 

DM54LS26 


5dL$iC 

Motorola 

SM54LS10 


54LS153 

AMO 

SN54LS153 

54 LSI 90 

AMD 

SN54LS190 


Raytheon 

541. $26 



National 

DM54LS10 



Motorola 

SN54LS153 


Motorola 

SN54LS190 


Signetics 

54LS26 



Raytheon 

S41S10 



National 

DM54LS153 


National 

DM54LS190 


Tl 

SN54LS26 



Signetics 

54LS10 



Raytheon 

54LS153 


Raytheon 

54LS190 

54LS266 

Motorola 

SN54LS266 



Ti 

SN54LS10 



Signetics 

54LS153 


Signetics 

54LS190 


Raytheon 

54LS266 


54LS107 

Motorola 

SN54LS107 



Tl 

SN54LS153 


Tl 

SN54LS190 


Signetics 

54LS266 



National 

DM54LS107 


54LS155 

Motorola 

SN54LS155 

54LS191 

AMD 

SN54LS1 91 , 


Tl 

SN54LS266 



Raytheon 

54LS107 



National 

DM54LS1 55 


Motorola 

SN54LS191 

54LS27 

Motorola 

SN54LS27 



Signetics 

54LS107 



Raytheon 

54LS155 


National 

DM54LS191 


National 

DM54LS27 



Tl 

SN54LS107 




74LS155 


Raytheon 

54LS191 


Raytheon 

54LS27 


54LS109 

Motorola 

SN54LS109 



Tl 

SN54LS155 


Signetics 

54LS191 


Signetics 

54LS27 



National 

DM54LS109 


54 LSI 56 

Motorola 

SN54LS156 


Tl 

SN54LS191 


Tl 

SN54LS27 



Raytheon 

54LS109 



National 

DM54LS156 

54LS192 

AMD 

SN54LS192 

54LS279 

Motorola 

SN54LS279 



Signetics 

54LS109 



Raytheon 

541S156 


Motorola 

SN54LS192 


National 

DM54LS279 



Tl 

SN54LS109 



Tl 

SN54LS156 


National 

DM54LS192 


Raytheon 

54LS279 


54LS1 1 

Motorola 

SN54LS1 1 


54LS157 

AMD 

SN54LS157 


Raytheon 

54LS192 



74LS279 



National 

DM54LS1 1 



Motorola 

SN54LS157 


Signetics 

54LS192 


Signetics 

54LS279 



Paythonn 

441 S1 1 



National 

DM541 Si 57 


Tl 

SN54LS192 


Tl 

SN54LS279 



Signetics 

54LS11 



Raytheon 

54LS157 

54LS193 

AMD 

SN54LS193 

54LS280 

Tl 

SN54LS280 



T! 

SN54LS1 1 



Signetics 

54LS157 


Motorola 

SN54LS193 

54LS283 

Motorola 

SN54LS283 


C*t 04 4? 


PSMC4J 04 4 o 



Tj 

QKlgdj 31^7 


Mafinnal 

DM54 LSI 93 


Klg firing! 

nuc;di 



Raytheon 

54LS112 


54LS158 

Motorola 

SN54LS158 


Raytheon 

54LS193 


Raytheon 

54LS283 



Signetics 

54LS112 



National 

DM54LS158 


Signetics 

54LS193 


Tl 

SN54LS283 



Tl 

SN54LS1 12 



Raytheon 

54LS158 


Tl 

SN54LS193 

54LS290 

Signetics 

54LS290 


54LSH3 

National 

DM54LS1 13 



Signetics 

54LS158 

54LS194 

AMD 

SN54LS194A 


TI 

SN54LS290 



Raytheon 

54LS113 



Tl 

SN54LS158 


Motorola 

SN54LS194 

54LS293 

Signetics 

54LS293 



Signetics 

54LS113 


54LS160 

AMD 

SN54LS160 


Raytheon 

54LS194A 


Ti 

SN54LS293 



Tl 

SN54LS1 13 



Motorola 

SN54LS160 


Tl 

SN54LS194A 

54LS295 

Motorola 

SN54LS295 


54LS114 

Motorola 

SN54LS1 14 



National 

DM54LS160 

54LS195 

AMD 

SN54LS195A 


Raytheon 

54LS295A 



National 

DM54LS1 14 



Raytheon 

54LS160 


Motorola 

SN54LS195 


Tl 

SN54LS295B 



Raytheon 

54LS114 



Tl 

SN54LS160 


Raytheon 

54LS195A 

54LS298 

Motorola 

SN54LS298 



Signetics 

54LS114 


54LS161 

AMD 

SN54LS161 


Signetics 

54LS195A 


Raytheon. 

54LS298 



Ti 

SN54LS1 14 



Motorola 

SN54LS161 


Ti 

SN54LS195A 


Tl 

SN54LS298 


54LSi2 

National 

DM54LS12 



National 

DM54LS161 

54LS196 

Motorola 

SN54LS196 

54LS299 

AMD 

SN54LS299 



Raytheon 

54LS12 



Raytheon 

54LS161 


National 

DM54LS196 


Raytheon 

54LS299 



Signetics 

54LS12 



Signetics 

54LS161 


Raytheon 

54LS196 


Tl 

SN54LS299 



T! 

SN54LS12 



Tl 

SN54LS161 


Tl 

SN54LS196 

54LS30 

Motorola 

SN54LS30 


54LS125 

National 

DM54LS125 


54 LSI 62 

AMD 

SN54LS162 

54 LSI 97 

Motorola 

SN54LS197 


National 

DM54LS30 



Raytheon 

54LS125 



Motorola 

SN54LS162 


National 

DM54LS197 


Raytheon 

54LS30 



Signetics 

54LS125 



National 

DM54LS162 


Raytheon 

54LS197 


Signetics 

54LS30 



Tl 

SN54LS125 



Raytheon 

54LS162 


Tl 

SN54LS197 


Tl 

SN54LS30 


54LS126 

Motorola 

SN54LS126 



Tl 

SN54LS162 

54LS20 

Motorola 

SN54LS20 

54LS32 

Motorola 

SN54LS32 



National 

DM54LS126 



AMD 

SN54LS163 


National 

DM54LS20 


National 

DM54LS32 



Raytheon 

54LS126 



Motorola 

SN54LS163 


Raytheon 

54LS20 


Raytheon 

54LS32 



Signetics 

54LS126 



National 

DM54LS163 


Signetics 

54LS20 


Signetics 

54LS32 



Tl 

SN54LS126 



Raytheon 

54LS163 


Tl 

SN54LS20 


Tl 

SN54LS32 


54LS132 

Motorola 

SN54LS132 



Signetics 

54 LSI 63 

54LS21 

Motorola 

SN54LS21 

54LS33 

Raytheon 

54LS33 



National 

DM54LS132 



Tl 

SN54LS163 


National 

DM54LS21 


Signetics 

54LS33 



Raytheon 

54 LSI 32 

264 

54LS164 

AMD 

SN54LS164 


Raytheon 

54LS21 


Tl 

SN54LS33 



Signetics 

54 LSI 32 



Motorola 

SN54LS164 


Signetics 

54LS21 

54LS352 

National 

DM54LS352 



Tl 

SN54LS132 



National 

DM54LS164 


Ti 

SN54LS21 


Tl 

SN54LS352 


54LS136 

Motorola 

SN54LS136 



Raytheon 

54LS164 272 

54LS22 

Motorola 

SN54LS22 

54LS353 

National 

DM54LS353 



Raytheon 

54 LSI 36 



Signetics 

54LS164 


National 

DM54LS22 


Tl 

SN54LS353 



Signetics 

54 LSI 36 



Tl 

SN54LS164 


Raytheon 

54.LS22 

54LS365 

Motorola 

SN54LS365 



Tl 

SN54LS136 


54LS165 

Tl 

SN54LS165 


Signetics 

54LS22 


Raytheon 

54LS365 

286 

54LS138 

Motorola 

SN54LS138 


54LS168 

AMD 

SN54LS168 


Tl 

SN54LS22 


Signetics 

54LS365 



National 

DM54LS138 



. National 

DM54LS168 

54LS240 

AMD 

SN54LS240 


Tl 

SN54LS365 



Raytheon 

54LS138 



Tl 

SN54LS168 


MMI 

54LS240 

54LS366 

Motorola 

SN54LS366 



Signetics 

54LS138 


54LS169 

AMD 

SN54LS169 


Tl 

SN54LS240 


Raytheon 

54LS366 

286 


Tl 

SN54LS138 



National 

DM54LS169 

54LS241 

AMD 

SN54LS241 


Signetics 

54LS366 


54LS139 

AMD 

SN54LS139 



Tl 

SN54LS169 


MMI 

54LS241 


Tl 

SN54LS366 



Motorola 

SN54LS139 


54LS170 

AMD 

AM54LS170 


Tl 

SN54LS241 

54LS367 

Motorola 

SN54LS367 



National 

DM54LS139 



Motorola 

SN54LS170 

54LS251 

AMD 

SN54LS251 


Raytheon 

54LS367 

286 


Raytheon 

54LS139 



National 

DM54LS170 


Motorola 

SN54LS251 


Signetics 

54LS367 



Signetics 

74LS139 



Raytheon 

54LS170 


Raytheon 

54LS251 


Tl 

SN54LS367 



Tl 

SN54LS139 



Signetics 

54LS170 


Signetics 

54LS251 

54LS368 

Motorola 

SN54LS368 


54LS14 

Motorola 

SN54LS14 



Tl 

SN54LS170 


Tl 

SN54LS251 


Raytheon 

54LS368 

286 


National 

DM54LS14 


54LS173 

National 

DM54LS173 

54LS253 

AMD 

SN54LS253 


Signetics 

54LS368 



Raytheon 

54LS14 

264 


Signetics 

54LS173 


Motorola 

SN54LS253 


Tl 

SN54LS368 



Signetics 

54LS14 



Tl 

SN54LS173 


National 

DM54LS253 

54LS37 

Motorola 

SN54LS37 



Tl 

SN54LS14 


54LS174 

AMD 

SN54LS174 


Raytheon 

54LS253 


National 

DM54LS37 


54LS145 

Ti 

SN54LS145 



National 

DM54LS174 


Signetics 

54LS253 


Raytheon 

54LS37 


54LS1 5 

Motorola 

SN54LS15 



Raytheon 

54LS174 


Tl 

SN54LS253 


Signetics 

54LS37 



National 

DM54LS1 5 



Signetics 

54LS1 74 

54LS255 

Raytheon 

54LS255 


Tl 

SN54LS37 



Raytheon 

54LS15 



Tl 

SN54LS174 

54LS257 

Motorola 

SN54LS257 

54LS38 

Motorola 

SN54LS38 



Signetics 

54LS15 


54LS175 

AMD 

SN54LS175 


National 

DM54LS257 


National 

DM54LS38 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Fairchild (cont’d) 

54S04 

Signetics 

TI 

54S04 

SN54S04 

5401 

Signetics 

TI 

5401 

SN5401 

54123 

54125 

TI 

National 

SN54123 

DM54125 
















bignetics 




ITTo402 


Signetics 

54125 

54LS38 

Raytheon 

54LS38 



TI 

SN54S05 


Motorola 

MC5402 


TI 

SN54125 


Signetics 

54LS38 


54S08 

Signetics 

54S08 


National 

DM5402 

54126 

National 

DM54126 


Ti 

SN54LS38 



TI 

SN54S08 


Signetics 

5402 


Signetics 

54126 

54LS390 

Ti 

SN54LS390 


54S09 

Signetics 

54S09. 


TI 

SN5402 


Tl 

SN54126 

54LS393 

Ti 

SN54LS393 



TI 

SN54S09 

5403 

ITT 

ITT5403 

5413 

ITT. 

ITT5413 

54LS40 

Motorola 

SN54LS40 


54S10 

TI 

SN54S10 


Motorola 

MC5403 


Motorola 

MC5413 


National 

DM54LS40 


54S11 

Signetics 

54S11 


National 

DM5403 


National 

DM5413 


Raytheon 

54LS40 



TI 

SN54S1 1 


Raytheon 

5403 


Signetics 

5413 


Signetics 

54LS40 


54S112 

Motorola 

SN54S112 


Signetics 

5403 


TI 

SN5413 


Ti 

SN54LS40 



TI 

SN54S1 12 


TI 

SN5403 

54132 

Motorola 

MC54132 

54LS42 

Motorola 

SN54LS42 


54S113 

Motorola 

SN54S1 13 

5404 

ITT 

ITT5404 


National 

DM54132 


National 

DM54LS42 



TI 

SN54S113 

' 

Motorola 

MC5404 


Signetics 

54132 


Raytheon 

54LS42 

266 

54S114 

TI 

SN54S1 14 


National 

DM5404 


TI 

SN54132 


Signetics 

54LS42 


54S132 

TI 

SN54S132 


Raytheon 

5404 

54136 

Raytheon 

54136 


TI 

SN54LS42 


54S133 

TI 

SN54S133 


Signetics 

5404 


TI 

SN54136 

54LS490 

TI 

SN54LS490 


54S134 

TI 

SN54S134 


TI 

SN5404 

5414 

Motorola 

MC5414 

54LS51 

Motorola 

SN54LS51 


54S135 

TI 

SN54S135 

5405 

ITT 

ITT5405 


National 

DM5414 


National 

DM54LS51 


54S138 

AMD 

SN54S138 


Motorola 

MC5405 


Signetics 

5414 


Raytheon 

54LS51 



TI 

SN54S138 


National 

DM5405 


TI 

SN5414 


Signetics 

54LS51 


54S139 

AMD 

SN54S139 


Raytheon 

5405 

54145 

ITT 

ITT54145 


TI 

SN54LS51 



Signetics 

84S139 


Signetics 

5405 


Motorola 

MC54145 

54LS54 

Motorola 

SN54LS54 



TI 

SN54S139 


TI 

SN5405 



MC93145 


National 

DM54LS54 


54S15 

Signetics 

54S15 

5406 

ITT 

ITT5406 


National 

DM54145 


Raytheon 

54LS54 



TI 

SN54S15 


Motorola 

MC5406 


Raytheon 

54145 


Signetics 

54LS54 


54S151 

AMD 

SN54S151 


National 

DM5406 


Signetics 

54145 


TI 

SN54LS54 



Signetics 

54S151 


Signetics 

5406 


TI 

SN54145 

54LS55 

Motorola 

SN54LS55 



TI 

SN54S151 


TI 

SN5406 

5415 

Raytheon 

5415 


National 

DM54LS55 


54S153 

AMD 

SN54S153 

5407 

ITT 

ITT5407 

54150 

Motorola 

MC54150 


Raytheon 

54LS55 



Signetics 

54S153 


Motorola 

MC5407 



MC93150 


Signetics 

54LS55 



TI 

SN54S153 


National 

DM5407 


National 

DM54150 


Ti 

SN54LS55 


54S157 

AMD 

SN54S157 


Signetics 

5407 


Raytheon 

54150 

54LS670 

AMD 

SN54LS670 



Signetics 

54S157 


TI 

SN5407 


Signetics 

54150 


Motorola 

SN54LS67Q 



TI 

SN54S1 57 

5408 

ITT 

ITT5408 


Ti 

SN54150 


National 

DM54LS670 


54S158 

AMD 

SN54S1 58 


Motorola 

MC5408 

54151 

ITT 

ITT541 51 


Raytheon 

54LS670 ' 



Signetics 

54S158 


National 

DM5408 


Motorola 

MC54151 


Signetics 

54LS670 



TI 

SN54S158 


Raytheon 

5408 



MC93151 


TI 

SN54LS670 


54S174 

AMD 

SN54S174 


Signetics 

5408 


National 

DM54151 

54LS73 

Motorola 

SN54LS73 

• 


TI 

SN54S174 


TI 

SN5408 


Raytheon 

54151 * 


National 

DM54LS73 


54S175 

AMD 

SN54S175 

5409 

ITT 

ITT5409 


Signetics 

54151 


Raytheon 

54LS73 



TI 

SN54S175 


Motorola 

MC5409 


TI 

SN54151 


Signetics 

54LS73 


54S181 

AMD 

SN54S181 


National 

DM5409 



SN54151 A 


Ti 

SN54LS73 



Signetics 

54S181 


Raytheon 

5409 

54152 

Motorola 

MC54152 

54LS74 

Motorola 

SN54LS74 



TI 

SN54S181 


Signetics 

5409' 



MC93152 


National 

DM54LS74 


54S182 

TI 

SN54S182 


TI 

SN5409 


Raytheon 

54152 


Raytheon 

54LS74 


54S194 

AMD 

SN54S194 

5410 

ITT 

ITT5410 


Signetics 

54152 


Signetics 

54LS74 



TI 

SN54S194 


Motorola 

MC5410 


TI 

SN54152A 


TI 

SN54LS74 


54S195 

AMD 

SN54S195 


National 

DM5410 

54153 

AMD 

SN54153 

54LS75 

National 

DM54LS75 



TI 

SN54S195 


Raytheon 

5410 


ITT 

ITT54153 


Raytheon 

54LS75 


54S20 

TI 

SN54S20 


Signetics 

5410 


Motorola 

MC54153 


Signetics 

54LS75 


54S22 

National 

DM54S22 


TI 

SN5410 



MC93153 


TI 

SN54LS75 



Signetics 

54S22 

54107 

AMD 

SN54107 


National 

DM54153 

54LS77 

Raytheon 

54LS77 



TI 

SN54S22 


ITT 

ITT54107 


Raytheon 

54153 


TI 

SN54LS77 


54S251 

AMD 

SN54S251 


Motorola 

MC54107 


Signetics 

54153 ’ 

54LS83 

Motorola 

SN54LS83 



Signetics 

54S251 


National 

DM54107 


TI 

SN54153 


National 

DM54LS83 



TI 

SN54S251 


Signetics 

54107 

54154 

AMD 

SN54154 


Raytheon 

54LS83A 


54S253 

AMD 

SN54S253 


TI 

SN54107 


Motorola- 

MC54154 


TI 

SN54LS83A 



Signetics 

54S253 

5411 

ITT 

ITT5411 



MC9311 

54LS85 

National 

DM54LS85 


54S257 

AMD 

SN54S257 


National 

DM5411 


National 

DM54154 


Raytheon 

54LS85 



Signetics 

54S257, 


Raytheon 

5411 


Raytheon 

54154 


Signetics 

54LS85 



TI 

SN74S257 


Signetics 

5411 ' 


.Signetics 

54154 


TI 

SN54LS85 


54S258 

AMD 

SN54S258 


TI 

SN5411 


TI 

SN54154 

54LS86 

Motorola 

SN54LS86 



Signetics 

54S258 

54116 

Signetics 

54116 

54155 

ITT 

ITT54155 


Raytheon 

54LS86 



TI 

SN54S258 


TI 

SN54116 


Motorola 

MC54155 


Signetics 

54LS86 


54S30 

TI 

SN54S30 

5412 

ITT 

ITT5412 


National 

DM54155 


TI 

SN54LS86 


54S32 

Signetics 

54S32 


Motorola 

MC5412 


Raytheon 

54155 

54LS90 

Motorola 

SN54LS90 



TI 

SN54S32 


Raytheon 

5412 


Signetics 

54155 


National 

DM54LS90 


54S40 , 

TI 

SN54S40 


Signetics 

5412 


TI 

SN54155 


Raytheon 

54LS90 

268 

54S51 

TI 

SN54S51 


TI 

SN5412 

54156 

ITT 

ITT54156 


Signetics 

54LS90 


54S64 

TI 

SN54S64 

54121 

ITT 

ITT54121 


Motorola 

MC54156 


TI 

SN54LS90 


54S65 

TI 

SN54S65 


Motorola 

MC54121 


National 

DM54156 

54LS92 

Raytheon 

S4LS92 

268 

54S74 

TI 

SN54S74 



MC9603 


Raytheon 

54156 

54LS93 

Motorola 

SN54LS93 


54S86 

Signetics 

54S86 


Natioha! 

DM54121 


Signetics 

54156 


Raytheon 

54LS93 

268 


TI 

SN54S86 


Signetics 

54121 


TI 

SN54156 


Signetics 

54LS93 


5400 

ITT 

ITT5400 


TI 

SN54121 

54157 

AMD 

SN54157 


Ti 

SN54LS93 



Motorola 

MC5400 

54122 

ITT 

ITT54122 


ITT 

ITT541 57 

54L.S95B 

Motorola 

SN54LS95B 



National 

DM5400 


Motorola 

MC54122 


Motorola 

MC54157 


National 

DM54LS95B 



Raytheon 

5400 


TI 

SN54122 



MC9322 


Raytheon 

54LS95B 



Signetics 

5400 

54123 

AMD 

SN54123 


National 

DM54157 


Ti 

SN54LS95B 



TI 

SN5400 


ITT 

ITT54123 


Raytheon 

54157 

54SOO 

TI 

SN54S00 


5401 

ITT 

ITT5401 


Motorola 

MC54123 


Signetics 

54157 

54S02 

Signetics 

54S02 



Motorola 

MC5401 


National 

DM54123 


TI 

SN54157 


TI 

SN54S02 



National 

DM5401 


Raytheon 

54123 

54158 

Raytheon 

54158 

54S03 

TI 

SN54S03 



Raytheon 

5401 


Signetics 

54123 

54159 

Raytheon 

54159 
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Fairchild (cont’d) 

54177 

Signetics 

Ti 

54'’ 77 

SN54177 

5420 

ITT 

Motorola 

iTT5420 

MC5420 

5445 

Ti 

SN5445 

SN5445A 




54178 

Motorola 

MC93178 


National 

DM5420 

5446 

ITT 

ITT5446 

54159 

Tl 

SN54159 


Tl 

SN54178 


Raytheon 

5420 


Motorola 

MC5446 

5416 

ITT 

ITT5416 

54179 

Motorola 

MC93179 


Signetics 

5420 



MC9357A 


Motorola 

MC5416 


Tl 

SN54179 


Tl 

SN5420 


National 

DM5446 


National 

DM5416 

54180 

ITT 

ITT54180 

542 » 

ITT 

S7T5421 


SiQO&tiCS 

544G 


Signetics 

5416 


Motorola 

MC54180 


Raytheon 

5421 


Tl 

SN5446 


Tl 

SN5416 



MC93180 


Sionetics 

5421 



SN5446A 

54160 

AMO 

SN54160 


National 

DM54180 

5422 

Raytheon 

5422 

5447 

ITT 

ITT5447 


ITT 

ITT54160 


Raytheon 

5418C 


V 

C N5422 


Motorola 

MC5447 


Motorola 

MC54160 


Signetics 

54180 

5423 

Motorola 

MC5423 



MC9357B 



MC9310 


Tl 

SN54180 


National 

DM5423 


National 

DM5447 


National 

DM54160 

54181 

AMD 

SN54181 


T! 

SN5423 


Signetics 

5447 


Raytheon 

54160 


Motorola 

MC54181 

5425 

ITT 

ITT5425 


Tl 

SN5447 


Signetics 

54160 



MC9341 


Motorola 

MC5425 



SN5447A 


Tl 

SN54160 


National 

DM54181 


National 

DM5425 

5448 

ITT 

ITT5448 

54161 

AMD 

SN54161 


Raytheon 

54181 


Tl 

SN5425 


Motorola 

MC5448 


ITT 

ITT54161 


Signetics 

54181 

5426 

ITT 

ITT5426 



MC9358 


Motorola 

MC54161 


Tl 

SN54181 


Motorola 

MC5426 


National 

DM5448 



MC9316 

54182 

AMD 

SN54182 


National 

DM5426 


Signetics 

5448 


National 

DM54161 


ITT 

ITT54182 


Signetics 

5426 


Tl 

SN5448 


Raytheon 

54161 


Motorola 

MC54182 


Tl 

SN5426 

5449 

Motorola 

MC5449 


Signetics 

54161 



MC9342 

5427 

Motorola 

MC5427 



MC9359 


Tl 

SN54161 


National 

DM54182 


National 

DM5427 


Tl 

SN5449 

54162 

AMD 

SN54162 


Raytheon 

54182 


Tl 

SN5427 

5450 

ITT 

ITT5450 


ITT 

ITT54162 


Signetics 

54182 

54279 

Signetics 

54279 


Motorola 

MC5450 


Motarnta 

MC54162 


T! 



T! 

QNJ^97Q 


Matinn-al 




National 

DM54162 

54190 

ITT 

ITT54190 

54283 

Raytheon 

54283 


Signetics 

5450 


Raytheon 

54162 


Motorola 

MC54190 


Tl 

SN54283 


Tl 

SN5450 


SiyneiiCS 

54162 


National 

DM54130 

54298 

Motorola 

ivf Duncao 

545-1 

ITT 

ITT5451 


Tl 

SN54162 


^Raytheon 

54190 


Signetics 

54298 


Motorola 

MC5451 

54163 

AMD 

SN54163 


Signetics 

54190 


Tl 

SN54298 


National 

DM5451 


ITT 

ITT54163 


Tl 

SN54190 

5430 

ITT 

ITT5430 


Signetics 

5451 


Motorola 

MC54163 

54191 

ITT 

ITT54191 


Motorola 

MC5430 


Tl 

SN5451 


National 

DM54163 


Motorola 

MC54191 


National 

DM5430 

5453 

ITT 

ITT5453 


Raytheon 

54163 


National 

OM54191 


Signet.cs 

5430 


Motorola 

MC5453 


Signetics 

54163 


Raytheon 

54191 


Tl 

SN5430 


National 

DM5453 


Tl 

SN54163 


Signetics 

54191 

5432 

ITT 

ITT5432 


Signetics 

5453 

54164 

AMD 

SN54164 


Tl 

SN54191 


National 

DM5432 


Tl 

SN5453 


ITT 

ITT54164 

54192 

AMD 

SN54192 


Signetics 

5432 

5454 

ITT 

ITT5454 


National 

DM54164 


ITT 

ITT541 92 


Tl 

SN5432 


Motorola 

MC5454 


Raytheon 

54164 


Motorola 

MC54192 

5437 

ITT 

ITT5437 


National 

DM5454 


Signetics 

54164 



MC9360 


Motorola 

MC5437 


Signetics 

5454 


Tl 

SN54164 


National 

DM54192 


National 

DM5437 


Tl 

SN5454 

54165 

Motorola 

MC54165 


Raytheon 

54192 


Raytheon 

5437 

5460 

Motorola 

MC5460 


National 

DM54165 


Signetics 

54192 


Signetics 

5437 


National 

DM5460 


Raytheon 

54165 


Tl 

SN54192 


Tl 

SN5437 


Signetics 

5460 


Signetics 

54165 

54193 

AMD 

SN54193 

5438 

ITT 

ITT5438 


Tl 

SN5460 


Tl 

SN54165 


ITT 

ITT54193 


Motorola 

MC5438 

5470 

ITT 

ITT5470 

54166 

National, 

DM54166 


Motorola 

MC54193 


National 

DM5438 


Motorola 

MC5470 


Raytheon 

54166 



MC9366 


Raytheon 

5438 


National 

DM5470 


Signetics 

54166 


National 

OM54193 


Signetics 

5438 


Signetics 

5470 


Tl 

SN54166 


Raytheon 

54193 


Tl 

SN5438 


Tl 

SN5470 

5417 

ITT 

ITT5417 


Signetics 

54193 

5440 

ITT 

ITT5440 

5472 

ITT 

ITT5472 


Motorola 

MC5417 


T! 

SN54193 


Motorola 

MC5440 


Motorola 

MC5472 



MC9417 

54194 

AMD 

SN54194 


National 

DM5440 


National 

DM5472 


National 

DM5417 


ITT 

ITT54194 


Signetics 

5440 


Signetics 

5472 


Signetics 

5417 


Motorola 

MC54194 


Tl 

SN5440 


Tl 

SN5472 


Tl 

SN5417 


National 

DM54194 

5441 

National 

DM5441 

5473 

ITT 

ITT5473 

54170 

National 

DM54170 


Raytheon 

54194 

5442 

ITT 

ITT5442 


Motorola 

MC5473 


Raytheon 

54170 


Signetics 

54194 


Motorola 

MC5442 


National 

DM5473 


Signetics 

54170 


Tl 

SN54194 


\ 

MC9352 


Signetics 

5473 


Tl 

SN 54170 

54195 

AMD 

SN54195 


National 

DM5442 


Tl 

SN5473 

54173 

National 

DM54173 


ITT 

ITT54195 


Raytheon 

5442 

5474 

ITT 

ITT5474 


Tl 

SN54173 


Motorola 

MC54195 


Signetics 

5442 


Motorola 

MC5474 

54174 

AMD 

SN74174 


National 

DM54195 


Tl 

SN5442 


National 

DM5474 


Motorola 

MC54174 


Raytheon 

54195 

5443 

ITT 

ITT5443 


Raytheon 

5474 


National 

DM54174 


Signetics 

54195 


Motorola 

MC5443 


Signetics 

5474 


Raytheon 

54174 


Tl 

SN54195 



MC9353 


Tl 

SN5474 


Signetics 

54174 

54196 

Motorola 

MC54196 


Raytheon 

5443 

5475 

ITT 

ITT5475 


Tl 

SN54174 


National 

DM54196 


Signetics 

5443 


Motorola 

MC5475 

54175 

AMD 

SN54175 


Signetics 

54196 


Tl 

SN5443 



MC9375 


Motorola 

MC54175 


Tl 

SN54196 

5444 

ITT 

ITT5444 


National 

DM5475 


National 

DM54175 

54197 

Motorola 

MC54197 


Motorola 

MC5444 


Signetics 

5475 


Raytheon 

54175 


National 

DM54197 



MC9354 


Tl 

SN5475 


Signetics 

54175 


Signetics 

54197 


Raytheon 

5444 

5476 

ITT 

ITT5476 


Tl 

SN54175 


Tl 

SN54197 


Signetics 

5444 


Motorola 

MC5476 

54176 

Motorola 

MC54176 

54198 

National 

DM54198 


Tl 

SN5444 


National 

DM5476 



MC93176 


Raytheon 

54198 



SN5444A 


Signetics 

5476 


National 

DM54176 


Signetics 

54198 

5445 

ITT 

ITT5445 


Tl 

SN5476 


Signetics 

54176 


Tl 

SN54198 


Motorola 

MC5445 

5477 

Motorola 

MC5477 


Tl 

SN54176 

54199 

National 

DM54199 



MC9345 



MCS377 

54177 

Motorola 

MC54177 


Raytheon 

54199 


National 

DM5445 


Signetics 

5477 



MC93177 


Signetics 

54199 


Raytheon 

5445 


Tl 

SN5477 


National 

DM54177 


Tl 

SN54199 


Signetics 

5445 

5480 

ITT 

ITT5480 


♦ Discontinued 
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Fairchild (cont’d) 


5480 

Motorola 

MC5480 

MC9380 


Signetics 

5480 


Tl 

SN5480 

5481 

Motorola 

MC4304 


Tl 

SN5481A 

5482 

ITT 

ITT5482 


Motorola 

MC5482 

MC9382 


Tl 

SN5482 

5483 

Motorola 

MC9383 


Raytheon 

5483 


Signetics 

5483A 


Tl 

SN5483A 

5485 

Motorola 

MC5485 


National 

DM5485 


Signetics 

5485 


Tl 

SN5485 

5486 

ITT 

ITT5486 


Motorola 

MC5486 


National 

DM5486 


Raytheon 

5486 


Signetics 

5486 


Tl 

SN5486 

5488 

Motorola 

MCM4002 


Tl 

SN5488A 

5489 

AMD 

SN5489 

5889 


Motorola 

MC4064 


National 

DM5489 


Tl 

SN5489 

5490 

ITT 

ITT5490 


Motorola 

MC5490 

MC9390 


National 

DM5490 


Signetics 

5490 


Tl 

SN5490 



SN5490A 

5491 

ITT 

ITT5491 


Motorola 

MC5491 

MC9391 


National 

DM5491 


Signetics 

5491 


Tl 

SN5491 

SN5491A 

5492 

ITT 

ITT5492 


Motorola 

MC5492 



MC9392 


National 

DM5492 


Signetics 

5492 


Tl 

SN5492 

SN5492A 

5493 

ITT 

ITT5493 


Motorola 

MC5493 

MC9393 


National 

DM5493 


Signetics 

5493 


Tl 

SN5493 

SN5493A 

5494 

Motorola 

MG5494 

MC9394 


Signetics 

5494 


Tl 

SN5494 

SN5494A 

5495 

ITT 

ITT5495 


Motorola 

MC5495 

MC9395 


National 

DM5495 


Signetics 

5495 


Tl 

SN5495 . 
SN5495A 

5496 

ITT 

ITT5496 


Motorola 

MC5496 

MC9396 


National 

DM5496 


Signetics 

5496 


Tl 

SN5496 

5497 

Motorola 

MC5497 


Tl 

SN5497 

55107 

AMD 

SN55107B 


Motorola 

MC55107 


National 

DS55107 


Raytheon 

RM55107 


55107 

Tl 

SN55107 

55108 

AMD 

SN55108 


Motorola 

MC55108 


National 

DS55108 


Raytheon 

RM55108 


Tl 

SN55108 

55109 

AMD 

SN55109 


■ Raytheon 

RM55109 


Tl 

SN55109 

55110 

Raytheon 

RM55110 


Tl 

SN55110 

55121 

Tl 

SN55121 

55122 

Tl 

SN55122 

55232 

Tl 

SN55232 

55233 

Tl 

SN55232 

55234 

Tl 

SN55234 

55235 

Motorola 

MC55325 


Tl 

SN55234 

55238 

Tl 

SN55238 

55239 

Tl 

SN55239 

5524 

Motorola 

SN5524 


National 

DS5524 


Tl 

SN5524 

5525 

Motorola 

SN5525 


Tl 

SN5524 

5528 

Motorola 

MC5528 


Tl 

SN5528 

5529 

Motorola 

MC5529 


Tl 

SN5528 

55325 

Tl 

SN55325 

55326 

Tl 

SN55326 

55327 

Tl 

SN55327 

5534 

Motorola 

MC5534 

5535 

Motorola 

MC5535 

5538 

Motorola 

MC5538 

5539 

Motorola 

MC5539 

55450 

Tl 

SN55450 

55451 ' 

Tl 

SN55451 

55452 

Tl 

SN55452 

55453 

Tl 

SN55453 

55454 

7, 

SN55454 

55460 

Tl 

SN5546Q 

55461 

Tl 

SN55461 

55462 

Tl 

SN55462 

55463 

Tl 

SN55463 

55464 

Tl 

SN55464 

55470 

Tl 

SN55470 

55471 

Tl 

SN55471 

55472 

Tl 

SN55472 

55473 

Tl 

SN55473 

55474 

Tl 

SN55474 

6105 

SSS 

SCL5430 

74H00 

Motorola 

MC74H00 


National 

DM74H00 


NEC America fiPB74H00 


Raytheon 

74H00 


Signetics 

74H00 


Tl 

SN74H00 

74H01 

ITT 

ITT74H01 


Motorola 

MC74H01 


National 

DM74H01 


NEC America 

o 

X 

r- 

m 

Q. 
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Motorola 

SN74LS92 


\ 

Motorola 

SN74LS257 


Tl 

SN74LS30 

74LS40 

ITT 

ITT74LS40 



Raytheon 

74LS92 

268 


National 

DM74LS257 

74LS32 

ITT 

ITT74LS32 


Motorola 

SN74LS40 



Signetics 

74LS92 



NEC America 

jiPB74LS257 


Motorola 

SN74LS32 


National 

DM74LS40 



Ti 

SN74LS92 



Ffsytfsoon 

74LS257 


National 

DM74LS32 


NEC America 

M P9?4tS40 


74LS93 

-*TT - - 

~ rr T s? £L’S93' 



Signetics 

74LS257 


NEC America 

M PB74LS32 


Raytheon 

74LS40 



Motorola 

SIN74LS93 



Tl 

SN74LS257 


Raytheon 

74LS32 


Signetics 

74LS40 



Raytheon 

74LS93 

268 

74LS258 

AMD 

SN74LS258 


Signetics 

74LS32 


Tl 

SN74LS40 



Signetics 

74LS93 



ITT 

ITT74LS258 


Tl 

SN74LS32 

74LS42 

ITT 

ITT74LS42 



Tl 

SN74LS93 



Motorola 

SN74LS258 

74LS352 

National 

DM74LS352 


Motorola 

SN74LS42 


74LS95 

ITT 

ITT74LS95B 



National 

DM74LS258 


Tl 

SN74LS352 


National 

DM74LS42 



Motorola 

SN74LS95 



NEC America 

jiPB74LS258 

74LS3S3 

National 

DM74LS353 


NEC America 

fiPB74LS42 



Raytheon 

74LS95B 



Raytheon 

74LS258 


Tl 

SN74LS353 


Raytheon 

74LS42 

266 


Signetics 

74LS95B 



Signetics 

74LS258 

74LS365 

ITT 

ITT74LS365 


Signetics 

74LS42 



Tl 

SN74LS95B 



Tl 

SN74LS258 


Motorola 

SN74LS365 


Tl • 

SN74LS42 


74S00 

Hitachi 

HD74SOO 


74LS259 

ITT 

ITT74LS259 


National 

DM74LS365 

74LS490 

Tl 

SN74LS490 



Mitsubishi 

M5S000 



Motorola 

SN74LS259 


NEC America 

pPB74LS365 

74LS51 

ITT 

ITT74LS51 



National 

DM74S00 



Tl 

SN74LS259 


Raytheon 

74LS365 286 


Motorola 

SN74LS51 



Signetics 

74S00 


74LS26 

National 

DM74LS26 


Signetics 

74LS365 


National 

DM74LS51 



Tl 

SN74S00 



Raytheon 

74LS26 


Tl 

SN74LS36S 


NEC America 

jaPB74LS51 


74S02 

National 

DM74S02 



Signetics 

74LS26 

74LS366 

ITT 

ITT74LS366 


Raytheon 

74LS51 



Signetics 

74S02 



Tl 

SN74LS26 


Motorola 

SN74LS366 


Signetics 

74LS51 



Tl 

SN74S32 


74LS260 

Signetics 

74LS260 


National 

DM74LS366 


Tl 

SN74LS51' 


74S03 

Hitachi 

HD74S03 


74LS266 

Fairchild 

74LS266 


NEC America 

/jiPB74LS366 

74LS54 

ITT 

ITT74LS54 



Mitsubishi 

M5S003 



ITT 

ITT74LS266 


Raytheon 

74LS366 286 


Motorola 

SN74LS54 



National 

DM74S03 



Motorola 

SN74LS266 


Signetics 

74LS366 


National 

DM74LS54 



Signetics 

74S03 



Raytheon 

74LS266 


Tl 

SN74LS366 


NEC America 

HPB74LS54 



Tl 

SN74S03 



Signetics 

74LS266 

74LS367 

ITT 

ITT74LS367 


Raytheon 

74LS54 


74S04 

Hitachi 

HD74S04 



Tl 

SN74LS266 


Motorola 

SN74LS367 


Signetics 

74LS54 



Mitsubishi 

M5S004 


74LS27 

ITT 

ITT74LS27 


National 

DM74LS367 


Tl 

SN74LS54 



National 

DM74S04 



Motorola 

SN74LS27 


NEC America 

pPB74LS367 

74LS55 

Motorola 

SN74LS55 



Signetics 

74S04 



National 

DM74LS27 


Raytheon 

74LS367 286 


National 

DM74LS55 



Tl 

SN74S04 



NEC America uPB74LS27 


Signetics 

74LS367 


NEC America 

HPB74LS55 


74S05 

Hitachi 

HD74S05 



Raytheon 

74LS27 


Tl 

SN74LS367 


Raytheon 

74LS55 



Mitsubishi 

M5S005 



Signetics 

74LS27 

74LS368 

ITT 

ITT74LS368 


Signetics 

74LS55 



National 

DM74S05 



Tl 

SN74LS27 


Motorola 

SN74LS368 


Tl 

SN74LS55 



Signetics 

74S05 


74LS273 

AMD 

SN74LS273 


National 

DM74LS368 

74LS670 

AMD 

SN74LS670 



Tl 

SN74S05 



ITT 

ITT74LS273 


NEC America uPB74LS368 


Motorola 

SN74LS670 


74S08 

Signetics 

74 SOS 



Signetics 

74LS273 


Raytheon 

74LS368 286 


National 

DM74LS670 



Tl 

SN74S08 



Tl 

SN74LS273 


Signetics 

74LS368 


Raytheon 

74LS670 


74S09 

Signetics 

74S09 


74LS279 

ITT 

ITT74LS279 


Tl 

SN74LS368 


Signetics 

74LS670 



Tl 

SN74S09 



Motorola 

SN74LS279 

74LS37 

ITT 

ITT74LS37 


Tl 

SN74LS670 


74S10 

Hitachi 

HD74S10 



National 

DM74LS279 


Motorola 

SN74LS37 

74LS73 

ITT 

ITT74LS73 



Mitsubishi 

M5S010 



NEC America 

fiPB74LS279 


National 

DM74LS37 


Motorola 

SN74LS73 



National 

DM74S10 



Raytheon 

74LS279 


NEC America 

fiPB74LS37 


. National 

DM74LS73 



Signetics 

74S10 



Signetics 

74LS279 


Raytheon 

74LS37 


Raytheon 

74LS73 



Tl 

SN74S10 



Tl 

SN74LS279 


Signetics 

74LS37 


Signetics 

74LS73 


74S11 

Hitachi 

HD74S11 


74LS28 

ITT 

ITT74LS28 


Tl 

SN74LS37 


Ti 

SN74LS73 



Mitsubishi 

M5S011 



Raytheon 

74LS28 

74LS373 

AMD 

SN74LS373 

74LS74 

ITT 

ITT74LS74 



National 

DM74S11 



Signetics 

74LS28 


ITT 

ITT74LS373 


Motorola 

SN74LS74 



Signetics 

74S11 



♦ Discontinued 
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Fairchild (cont’d) 


74S161 

AMD 

Hitachi 

SN/4S181 

HD74S181 

7401 

Mitsubishi 

Motorola 

M53201 

MC7401 

7410 

Hitachi 

ITT 

HD7410 

ITT7410 





Mitsubishi 

M5S131 


National 

DM7401 


Mitsubishi 

M53210 

74S11 

Tl 

SN74S11 


Signetics 

74S181 


Raytheon 

7401 


Motorola 

MC7410 

74S112 

Hitachi 

HD74S112 


Tl 

SN74S181 


Signetics 

7401 


National 

DM7410 


Mitsubishi 

M5S112 

74S182 

Mitsubishi 

M5S182 


Tl 

SN7401 


NEC America 

>iPB7410 


Motorola 

SN74S112 


National 

DM74S182 


TRW 

7401 


Raytneon 

7410 


National 

DM74S112 


Signetics 

74S182 

7402 

Hitachi 

HD2511 


Signetics 

7410 


Signetics 

74S112 


Tl 

SN74S182 



HD7402 


Tl 

SN7410 


Ti 

SN74S112 

74S194 

AMD 

SN74S194 


ITT 

ITT7402 



SN7427 

74S113 

Hitachi 

KD74S113 


Signetics 

74S194 


Mitsubishi 

M53202 


Toshiba 

TC7410 


Mitsubishi 

M5S113 


Tl 

SN74S194 


Motorola 

MC7402 


TRW 

7410 


Motorola 

SN/4S113 

74S195 

AMD 

SN74S195 


National 

DM7402 

74105 

NEC America 

HPB74105 


National 

DM74S113 


National 

DM74S195 


NEC America 

P-PB7402 

74107 

AMD 

SN74107 


Signetics 

74S113 


Signetics 

74S195 


Signetics 

7402 


Hitachi 

HD2530 


fl 

SN74S113 


Tl 

SN74S195 


Tl 

SN7402 



HD74107 

74S114 

Hitachi 

HD74S114 

74S20 

Hitachi 

HD74S20 


TRW 

7402 


ITT 

ITT74107 


Mitsubishi 

M5S114 


Mitsubishi 

M5S020 

7403 

Hitachi 

HD2528 


Mitsubishi 

M53307 


National 

DM74S114 


National 

DM74S20 



HD7403 


Motorola 

MC74H107 


Signetics 

74S114 


Signetics 

74S20 


ITT 

ITT7403 



MC74107 


Ti 

SN74S1 14 


Tl 

SN74S20 


Mitsubishi 

M53203 


National 

DM74107 

74S132 

Tl. 

SN74S132 

74S22 

Hitachi 

HD74S22 


Motorola 

MC7403 


NEC America 

JJ.PB74107 

.74S133 

Hitachi 

HD74S133 


Mitsubishi 

M5S22 


National 

DM7403 


Signetics 

74107 


Mitsubishi 

M5S133 


National 

DM74S22 


Raytheon 

7403 


Tl 

SN74107 


National 

DM74S133 


Signetics 

74S22 


Signetics 

7403 

74109 

National 

DM74109 


Signetics 

74S133 


T! 

SN74S22 


Tl 

SN7403 


Signetics 

74109 


Tl 

SN74S1 33 

74S251 

AMD 

SN74S251 


TRW 

7403 


Tl 

SN74109 

74S 1 34 

Hitachi 

HD74S1 34 


Hitachi 

HD74S251 

7404 

1 litachi 

HD2522 

741 1 

Hitachi 

HD741 1 


National 

DM74S134 


Mitsubishi 

M5S251 



HD7404 


ITT 

ITT7411 


Signetics 

74S134 


National 

DM74S251 


ITT 

ITT7404 


National 

DM7411 


Ti 

SN74S1 34 


oTyTFBtfCS 

74S251 


Mitsubishi 

M53204 


Raytneon 

741 1 

74S135 

Hitachi 

HD74S135 


Tl 

SN74S251 ' 


Motorola 

MC7404 


Signetics 

7411 


National 

DM74S135 

74S253 

AMD 

SN74S253 


National 

DM7404 

74116 

Signetics 

74116 


Signetics 

74S135 


National 

DM74 S253 


NEC America 

fxPB7404 


TJ 

SN74116 


Tl 

SN74S135 


Signetics 

74S253 


Raytheon 

7404 

7412 

Hitachi 

HD7412 

74S138 

AMD 

SN74S138 

74S257 

AMD 

SN74S257 


Signetics 

7404 


ITT 

ITT7412 


Mitsubishi 

M5S138 


Mitsubishi 

M5S257 


Tl 

SN7404 


Raytheon 

7412 


National 

DM74S138 


National 

DM74S257 


Toshiba 

TC7404 


Signetics 

7412 


Signetics 

74S138 


Signetics 

74S257 


TRW 

7404 


Tl 

SN7412 


Tl 

SN74S138 


Tl 

SN74S257 

7405 

Hitachi 

HD2523 


TRW 

7412 

74S139 

AMD 

SN74S1 39 

74S258 

AMD 

SN74S258 



HD7405 

74121 

Hitachi 

HD74121 


National 

DM74S139 


Mitsubisni 

M5S258 


ITT 

ITT7405 


ITT 

ITT74121 


Signetics 

74S139 


Signetics 

74S258 


Mitsubishi 

M53205 


Mitsubishi 

M53321 


Tl 

SN74S139 


Tl 

SN74S258 


Motorola 

MC7405 


Motorola 

MC74121 

74S140 

Hitachi 

HD74S1 40 

74S30 

Mitsubishi 

M5S030 


National 

DM7405 



MC8603 


National 

DM74S140 


National 

DM74S30 


NEC America 

jiPB7405 


National 

DM74121 


Signetics 

74S140 


Ti 

SN74S30 


Raytheon 

7405 


Signetics 

74121 


Tl 

SN74S140 

74S32 

Signetics 

74S32 


Signetics 

7405 


Tl 

SN74121 

74S15 

Hitachi 

HD74S15 

74S40 

Hitachi 

HD74S40 


Tl 

SN7405 


TRW 

74121 


Mitsubishi 

M5S015 


Mitsubishi 

M5S040 


TRW 

7405 

74122 

ITT 

ITT74122 


National 

DM74S15 


National 

DM74S40 

7406 

Hitachi 

HD7406 


Mitsubishi 

M53322 


Signetics 

74S15 


Signetics 

74S40 


ITT 

ITT7406 


Motorola 

MC74122 


Tl 

SN74S15 


Ti 

SN74S40 


Mitsubishi 

M53206 


Signetics 

74122 

74S151 

AMD 

SN74S151 

74S51 

Mitsubishi 

M5S051 


Motorola 

MC7406 


Tl 

SN74122 


Hitachi 

HD74S151 


National 

DM74S51 


National 

DM7406 

74123 

AMD 

SN74123 


Mitsubishi 

M5S151 


Signetics 

74S51 


Signetics 

7406 


ITT 

ITT74123 


National 

DM74S151 


Tl 

SN74S51 


Tl 

SN7406 


Mitsubishi 

M53323 


Signetics 

74S151 

74S64 

Hitachi 

HD74S64 


TRW 

7406 


Motorola 

MC74123 


Tl 

SN74S1 51 


National 

DM74S64 

7407 

Hitachi 

HD7407 


National 

DM74123 

74S153 

AMD 

SN74S153 


Signetics 

74S64 


ITT 

ITT7407 


NEC America 

HPB74123 


Mitsubishi 

M5S153 


Tl 

SN74S64 


Mitsubishi 

M53207 


Raytheon 

74123 


National 

DM74S153 

' 74S65 

Hitachi 

HD74S65 


Motorola 

MC7407 


Signetics 

74123 


Signetics 

74S153 


National 

DM74S65 


National 

DM7407 


Tl 

SN74123 


Ti 

SN74S153 


Signetics 

74S65 


Signetics 

7407 


TRW 

74123 

74S157 

AMD 

SN74S157 


Tl 

SN74S65 


Tl 

SN7407 

74125 

Hitachi 

HD74125 


Mitsubishi 

M5S157 

74S74 

Hitachi 

HD74S74 


TRW 

7407 


Mitsubishi 

M53325 


National 

DM74S1 57 


Mitsubishi 

M5S074 

7408 

Hitachi 

HD2550 


National 

DM74125 


Signetics 

74S157 


Tl 

SN74S74 


ITT 

ITT7408 


Signetics 

74125 

* 

Tl 

SN74S157 

74S86 

Hitachi 

HD74S86 


Mitsubishi 

M53208 


Tl 

SN74125 

74S158 

AMD 

SN74S158 


National 

DM74S86 


Motorola 

MC7408 

74126 

Hitachi 

HD74126 


Mitsubishi 

M5S158 


Signetics 

74S86 


National 

DM7408 


Mitsubishi 

M53326 


National 

DM74S158 


Tl 

SN74S86 


Raytheon 

7408 


National 

DM74126 


Signetics 

74S158 

7400 

Hitachi 

HD2503 


Signetics 

7408 


Signetics 

74126 


Ti 

SN74S158 



HD7400 


Tl 

SN7408 


Tl 

SN74126 

74S174 

AMD 

SN74S174 


ITT 

ITT7400 


Toshiba 

TC7408 

7413 

ITT 

ITT7413 


Hitachi 

HD74S1 74 


Mitsubishi 

M53200 


TRW 

7408 


Mitsubishi 

M53213 


Mitsubishi 

M5S174 


Motorola 

MC7400 

7409 

Hitachi 

HD7409 


Motorola 

MC7413 


National 

DM74S174 


National 

DM7400 


ITT 

ITT7409 


National 

DM7413 


Signetics 

74S174 


NEC America 

H PB7400 


Mitsubishi 

M53209 


NEC America 

pPB7413 


Tl 

SN74S174 


Raytheon 

7400 


Motorola 

MC7409 


Signetics 

7413 

74S175 

AMD 

SN74S175 


Signetics 

7400 


National 

DM7409 


Tl 

SN7413 


Hitachi 

HD74S175 


Tl 

SN7400 


Raytheon 

7409 


TRW 

7413 


Mitsubishi 

M5S175 


Toshiba 

TC7400 

* 

Signetics 

7409 

74132 

Hitachi 

HD74132 


National 

DM74S175 


TRW 

7400 


Tl 

SN7409 


Mitsubishi 

M53332 


Signetics 

74S175 

7401 

Hitachi 

HD2509 


TRW 

7409 


Motorola 

MC74132 


Tl 

SN74S175 


ITT 

ITT7401 - 

7410 

Hitachi 

HD2551 


National 

DM74132 
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74156 

ITT 

ITT74156 

74165 

Motorola 

MC74165 

74182 

National 

DM74182 

rairumiu \vv/iu uj 



Mitsubishi 

M53356 



MC83165 


NEC America 

m PB74182 





Motorola 

MC74156 


National 

DM74165 


Raytheon 

74182 

74132 

Signetics 

74132 


National 

DM74156 


Raytheon 

74165 


Signetics 

74182 


Tt 

SN74132 


NEC America 

/iPB741 56 


Signetics 

74165 


Tl 

SN74182 

74136 

Raytheon 

74136 


Raytheon 

74156 


Tl 

SN74165 

74190 

Hitachi 

HD74190 


Tl 

SN74136 


Signetics 

74156 

74166 

Hitachi 

HD74166 


ITT 

ITT74190 

7414 

Hitachi 

HD7414 


Tl 

SN74156 


Mitsubishi 

M53366 


Mitsubishi 

M53390 


Mitsubishi 

M5$214 


TRW 

74156 


National 

DM74166 


Motorola 

MC74190 


Motorola 

MC7414 

74157 

AMD 

SN74157 


Raytheon 

74166 


National 

DM74190 


National 

DM7414 


Hitachi 

HD74157 

N 

Signetics 

74166 


Raytheon 

74190 


Signetics 

7414 


ITT 

ITT74157 


Tl 

SN74166 


Signetics 

74190 


Tl 

SN7414 


Mitsubishi 

M53357 

7417 

Hitachi 

HD7417 


Tl 

SN74190 

74141 

Motorola 

MC74141 


Motorola 

MC74157 


ITT 

ITT7417 

74191 

Hitachi 

HD74191 


National 

DM74141 



MC8322 


Mitsubishi 

M53217 


ITT 

ITT74191 


NEC America 

pPB74141 


National 

DM74157 


Motorola 

MC7417 


Mitsubishi 

M53391 


Signetics 

74141 


NEC America pPB74157 


National 

DM7417 


Motorola 

MC74191 


Tl 

SN74141 


Raytheon 

74157 


Signetics 

7417 


National 

DM74191 

74145 

ITT 

ITT74145 


Signetics 

74157 


Tl 

SN7417 


Raytheon 

74191 


Mitsubishi 

M53345 


Tl 

SN74157 


TRW 

7417 


Signetics 

74191 


Motorola 

MC74145 

74158 

Raytheon 

74158 

74170 

Mitsubishi 

M53370 


Tl 

SN74191 



MC83145 

74159 

Raytheon 

74159 


National 

DM74170 

74192 

AMD 

SN74192 


National 

DM74145 


Tl 

SN74159 


NEC America 

pPB74170 


ITT 

ITT74192 


Raytheon 

74145 

7416 

Hitachi 

HD7416 


Raytheon 

74170 


Mitsubishi 

M53392 


Signetics 

74145 


ITT 

ITT7416 


Signetics 

74170 


Motorola 

MC74192 


Tl 

SN74145 


Mitsubishi 

M53216 


Tl 

SN74170 



MC8360 


TRW 

74145 


Motorola 

MC7416 

74173 

National 

DM74173 


National 

DM74192 

7415 

Raytheon 

7415 


National 

DM7416 


Tl 

SN74173 


NEC America jiPB74192 

74150 

Hitachi 

HD74150 


Signetics 

7416 

74174 

AMD . 

SN74174 


Raytheon 

74192 


Mitsubishi 

M53350 


Tl 

SN7416 


Hitachi 

HD74174 


Signetics 

74192 


Motorola 

MC74150 


TRW 

7416 


Mitsubishi 

M53374 


Tl 

SN74192 



MC83150 

74160 

AMD 

SN74160 


Motorola 

MC74174 

74193 

AMD 

SN74193 


National 

DM74150 


Hitachi 

HD74160 


National 

DM74174 


ITT 

ITT74193 


NEC America 

pPB74l50 


ITT 

ITT74160 


Raytheon 

74174 


Mitsubishi 

M53393 


Raytheon 

74150 


Mitsubishi 

M53360 


Signetics 

74174 


Motorola 

MC74193 


Signetics 

74150 


Motorola 

MC74160 


Tl 

SN74174 



MC8366 


Tl 

SN74150 



MC8310 

74175 

AMD 

SN74175 


National 

DM74193 


TRW 

74150 



MC8316 


Hitachi 

HD74175 


NEC America 

pPB74l93 

74151 

Hitachi 

HD74151 


National 

DM74160 


Mitsubishi 

M53375 


Raytheon 

74193 


ITT 

ITT74151 


Raytheon 

74160 


Motorola 

MC74175 


Signetics 

74193 


M*fsubfsh: 

M53351 


Signetics 

74160 


National 

OM74175 


Tl 

SN74I93 


Motorola 

MC74151 


Tl 

SN74160 


NEC America 

*iPB74175 

74194 

AMD 

SN74194 



MC83151 


TRW 

74160 


Raytheon 

74175 


Hitachi 

HD74194 


National 

DM74151 

74161 

AMD 

SN74161 


Signetics 

74175 


ITT 

ITT74194 


NEC America 

pPB74151 


Hitachi 

HD74161 


Tl 

SN741.75 


Motorola 

MC74194 


Raytheon 

74151 


ITT 

ITT74161 

74176 

Mitsubishi 

M53376 


National^ 

DM74194 


Signetics 

74151 


Mitsubishi 

M53361 


Motorola 

MC74176 


Raytheon 

74194 


Tl 

SN74151 


Motorola 

MC74161 



MC83176 


Signetics 

74194 



SN74151 A 

- 

National 

DM74161 


National 

DM74176 


Tl 

SN74194 


TRW 

74151 


NEC America 

fiPB74161 


Signetics 

74176 
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SN75238 



Tl • 

SN55121 




MC74H11 


National 

DM54H60 

7524 

ITT 

ITT7524 


8T14 

Motorola 

MC8T14 



National 

DM54H11 



DM74H60 


Motorola 

MC7524 



National 

DS55122 




DM74H11 


Tl 

SN54H60 


National 

DS7524 



Tl 

SN55122 



Signetics 

54H11 



SN74H60 


Signetics 

7524 


8T23 

Motorola 

MC8T23 




74H11 

9H61 

Motorola 

MC54H61 


Tl 

SN7524 



National 

DS75123 



Tl 

SN54H11 



MC74H61 

7525 

Motorola 

MC7525 



Tl 

SN75123 




SN74H11 


National 

DM54H61 


National 

DS7525 


8T24 

Motorola 

MC8T24 


9H20 

Motorola 

MC54H20 



DM74H61 


Signetics 

7525 



National 

DS75124 




MC74H20 


Signetics 

54H61 


Tl 

SN7524 



Tl 

SN75124 



National 

DM54H20 



74H61 

7528 

Motorola 

MC7528 


9H00 

Motorola 

MC54H00 




DM74H20 


Tl 

SN54H61 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1951 












1C MASTER 


Manufacturer 

Device 

| Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

i Replacement 
Source 

IC Master 
Device Page 

Manufacturer 

Device 

i Replacement 
Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
Source 

1C Master 
Device Page 

i 

! Fairchild front'd^ 


9LS113 

National 

DM74LS1 13 


9LS194 

Raytheon 

9LS194A 

9LS74 

Raytheon 

9LS74 






Raytheon 

9LS113 


9LS195 

Raytheon 

9LS195A 

9LS83 

National 

DM54LSS3 





9LS114 

National 

DM54LS1 14 


9LS196 

National 

DM54LS1 96 



DM74LS83 


9H61 

T! 

SN74H61 



DM74LS1 1 4 




DM74LS196 


Raytheon 

9LS83A 


9H62 

Motorola 

MC54H62 


Raytheon 

9LS114 



Raytheon 

9LS196 

9LS86 

National 

DM54LS86 




MC74H62 

9LS125 

National 

DM54LS125 


9LS197 

National 

DM54LS197 



DM74LS86 



National 

DM54H62 



DM74LS125 




DM74lS197 


Raytheon 

9lS66 




DM74H62 

9LS126 

National 

DM54LS126 



Raytheon 

9LS197 

9LS90 

Raytheon 

9LS90 

268 


Signetics 

54H62 



DM74LS1 26 


9LS20 

National 

DM54LS20 

9LS93 

Raytheon 

9LS93 

268 



74H62 

9LS132 

National 

DM54LS132 




DM74LS2G 

9LS95 

Raytheon 

9lS95B 



Ti 

SN54H62 



OM74LS132 



Raytheon 

9L320 

3 LOG 

National 

DM54LC0 




SN74H62 


Raytheon 

9LS132 

264 

9LS21 

National 

DM54LS21 



DM74L00 


9H71 

Motorola 

MC54H71 

9LS133 

National 

DM74S133 


' 


DM74LS21 


TI 

SN54LS00 




MC74H71 

9LS136 

National 

DM54LS136 



Raytheon 

9LS21 



SN74LS00 



National 

DM54H71 



DM74LS136 


9LS22 

National 

DM54LS22 

9L04 

National 

DM54L04 




DM74H71 


Raytheon 

9LS136 




DM74LS22 



DM74L04 



Signetics 

54H71 

9LS138 

National 

DM54LS138 



Raytheon 

9LS22 


TI 

SN54LS04 




74H71 



DM74LS1 38 


9LS251 

Raytheon 

9LS251 



SN74LS04 



TI 

SN54H71 


Raytheon 

91S138 


9LS253 

National 

DM54LS253 

9L24 

National 

DM8024 




SN74H71 

9LS139 

National 

DM54LS1 39 




DM74LS253 



DM9024 


9H72 

Motorola 

MC54H72 



DM74LS1 39 



Raytheon 

9LS253 


TI 

SN54LS109 



National 

DM54H72 1 


Raytheon 

9LS139 


9LS257 

National 

DM54LS257 



SN74LS109 




DM74H72 

9LS14 

National 

DM54LS14 




DM74LS257 

9L54 

National 

DM54L54 



Signetics 

54H72 



DM74LS14 



Raytheon 

9LS257 



DM74L54 




74H72 


Raytheon 

9US14 

264 

9LS258 

National 

DM54LS258 


TI 

SN54LS54 



TI 

SN54H72 

9LS15 

National 

DM54LS1 5 




DM74LS258 



SN74LS54 




SN74H72 



DM74LS15 



Raytheon 

9LS258 

9L86 

National 

DM5486 




















f layTiiGw. i 











National 

DM54H73 

9LS151 

National 

DM54LS1 51 




DM9334 


TI 

SN54LS86 




OM74H73 



DM74LS1 51 


3LS266 

National 

DM54LS266 



SN74LSS6 



Signetics 

5aH73 


Raytheon 

9LS 15 i 




ufvi74LS<i66 

3 NOG 

Motorola 

MC5400 




74H73 

9LS152 

Raytheon 

9LS152 



Raytheon 

9LS266 



MC7400 



TI 

SN54H73 

9LS153 

National 

DM54LS153 


9LS27 

National 

DM54LS27 


National 

DM5400 




SN74H73 



DM74LS153 




DM74LS27 



DM7400 


9H74 

Motorola 

MC54H74 


Raytheon 

9LS153 



Raytheon 

9LS27 


Signetics 

5400 




MC74H74 

9LS155 

National 

DM54LS1 55 


9LS279 

National 

DM54LS279 



7400 



National 

DM54H74 



DM74LS1 55 




DM74LS279 


T! 

SN5400 




DM74H74 


Raytheon 

9LS155 



Raytheon 

9LS279 



SN7400 



Signetics 

54H74 

9LS156 

National 

DM54LS1 56 


9LS283 

National 

DM54LS283 

9N01 

Motorola 

MC5401 




74H74 



DM74LS156 




DM74LS283 



MC7401 



TI 

SN54H74 


Raytheon 

9LS156 



Raytheon 

9LS283 


National 

DM5401 




SN74H74 

9LS157 

National 

DM54LS157 


9LS295 

Raytheon 

9LS295A 



DM7401 


9H76 

National 

DM54H76 



DM74LS1 57 


9LS298 

AMD 

9LS298 


Signetics 

5401 




DM74H76 


Raytheon 

9LS157 



Raytheon 

9LS298 



7401 



Signetics 

54H76 

9LS158 

National 

DM54LS1 58 


9LS30 

National 

DM54LS30 


TI 

SN5401 




74H76 



DM74LS158 




DM74LS30 



SN7401 



TI 

SN54H76 


Raytheon 

9LS158 



Raytheon 

9LS30 

9N02 

Motorola 

MC7402 




SN74H76 

9LS160 

National 

DM54LS160 


9LS32 

National 

DM54LS32 


National 

DM5402 


9H78 

National 

DM54H78 



DM74LS160 




DM74LS32 



DM7402 




DM74H78 


Raytheon 

9LS160 



Raytheon 

9LS32 


Signetics 

5402 



TI 

SN54H78 

9LS161 

National 

DM54LS161 


9LS365 

National 

DM54LS365 



7402 




SN74H78 



DM74LS161 




DM74LS365 


TI 

SN5402 


9LSOO 

National 

DM54LS00 


Raytheon 

9LS161 


9LS366 

National 

DM54LS366 



SN7402 




DM74LS00 

9LS162 

National 

DM54LS1 62 




DM74LS366 

9N03 

Motorola 

MC5403 



Raytheon 

9LS00 



DM74LS162 


9LS367 

National 

DM54LS367 



MC7403 


9LS02 

Nadonal 

DM54LS02 


Raytheon 

9LS162 




DM74LS367 


National 

DM5403 




DM74LS02 

9LS163 

National 

DM54LS163 


9LS368 

National 

DM54LS368 



DM7403 



Raytheon 

9LS02 



DM74LSI63 




DM74LS368 


Signetics 

5403 


9LS03 

National 

DM54LS03 


Raytheon 

9LS163 


9LS37 

National 

DM54LS37 



7403 




DM74LS03 

9LS164 

National 

DM54 LSI 64 




DM74LS37 


Tl 

SN5403 



Raytheon 

9LS03 



DM74LS164 



Raytheon 

9LS37 



SN7403 


9LS04 

National 

DM54LS04 

9LS170 

National 

DM54LS170 


9LS38 

National 

DM54LS38 

9N04 

Motorola 

MC5404 




DM74LS04 



DM74LS1 70 




DM74LS38 



MC7404 



Raytheon 

9LS04 


Raytheon 

9LS170 , 



Raytheon 

9LS38 


National 

DM5404 


9LS05 

National 

DM54LS05 

9LS173 

Raytheon 

9LS173 


9LS40 

National 

DM54LS40 



DM7404 




DM74LS05 

9LS174 

National 

DM54LS174 




DM74LS40 


Signetics 

5404 



Raytheon 

9LS05 



DM74LS1 74 



Raytheon 

9LS40 



7404 


9LS08 

National 

DM54LS08 


Raytheon 

9LS174 


9LS42 

National 

DM54LS42 


Tl 

SN5404 




OM74LS08 

9LS175 

National 

DM54LS1 75 




DM74LS42 



SN7404 



Raytheon 

9LS08 



DM74LS1 75 



Raytheon 

9LS42 266 

9N05 

Motorola 

MC5405 


9LS09 

National 

DM54LS09 


Raytheon 

9LS175 


9LS51 

National 

DM54LS51 



MC7405' 




DM74LS09 

9LS181 

National 

DM54181 




DM74LS51 


National 

DM5405 



Raytheon 

9LS09 



DM74181 



Raytheon 

9LS51 



DM7405 


9LS10 

National 

DM54LS10 


Raytheon 

9LS181 


9LS54 

National 

DM54LS54 


Signetics 

5405 




DM74LS10 

9LS190 

National 

DM54LS190 




DM74LS54 



7405 



Raytheon 

9LS10 



DM74LS190 



Raytheon 

9LS54 

9N06 

Motorola 

MC5406 


9LS109 

National 

DM54LS109 


Raytheon 

9LS190 


9LS55 

National 

DM54LS55 



MC7406 




DM74LS109 

9LS191 

National 

DM54LS191 




DM74LS55 


National 

DM5406 



Raytheon 

9LS109 



DM74LS191 



Raytheon 

9LS55 " 



DM7406 


9LS11 

National 

DM54LS11 


Raytheon 

9LS191 


9LS670 

National 

DM54LS670 


Signetics 

5406 




DM74LS1 1 

9LS192 

National 

DM54LS192 




DM74LS670 



7406 



Raytheon 

9LS11 



DM74LS192 



Raytheon 

9LS670 


Tl 

SN5406 


9LS112 

National 

DM54LS112 


Raytheon 

9LS192 


9LS73 

National 

DM54LS73 



SN7406 




DM74LS1 12 

9LS193 

National 

DM54LS1 93 




DM74LS73 

9N07 

Motorola 

MC5407 



Raytheon 

9LS112 



DM74LS193 


9LS74 

National 

DM54LS74 



MC7407 


9LS113 

National 

DM54LS1 13 


Raytheon 

9LS193 




DM74LS74 


National 

DM5407 



♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

i Replacement 

1C Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Device 

'Source 

Device Page 

Device 

' Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device Page 

Fairchild (cont’d) 

9N20 

Tl 

SN5420 

SN7420 

9N53 

National 

Signetics 

DM7453 

5453 

9504 

9505 

Tl 

National 

SN74S04 

DM74S05 




9N21 

National 

DM54LS21 



7453 


Signetics 

74S05 

9N07 

National 

DM7407 



DM74LS21 


Tl 

SN5453 


Tl 

SN54S05 


Signetics 

5407 

9N23 

Motorola 

MC5423 



SN7453 



SN74S05 


7407 



MC7423 

9N54 

Motorola 

MC5454 

9S08 

National 

DM74L.S08 


Tl 

SN5407 


National 

DM5423 



MC7454 


Tl 

SN54S08 



SN7407 



DM7423 


National 

DM5454 



SN74S08 

9N08 

Motorola 

MC5408 


Tl 

SN5423 



DM7454 

9S09 

National 

DM74LS09 



MC7408 



SN7423 


Signetics 

5454 


Tl 

SN54S09 


National 

DM5408 

9N25 

Motorola 

MC5425 



7454 



SN74S09 



DM7408 



MC7425 


Tl 

SN5454 

9S10 

National 

DM74S10 


Signetics 

5408 


National 

DM5425 



SN7454 


Tl 

SN54S10 


7408 



DM7425 

9N60 

Motorola 

MC5460 



SN74S10 


Tl 

SN5408 


Tl 

SN5425 



MC7460 

9S109 

National 

DM74LS109 



SN7408 



SN7425 


National 

DM5460 

9S1 1 

National 

DM74S1 1 

9N09 

Motorola 

MC5409 

9N26 

Motorola 

MC5426 



DM7460 


Tl ■ 

SN54S1 1 



MC7409 



MC7426 


Signetics 

5460 



SN74S11 


National 

DM5409 


National 

DM5426 



7460 

9S112 

National 

DM74S1 12 



DM7409 



DM7426 


Tl 

SN5460 


Tl 

SN54S112 


Signetics 

7409 


Signetics 

5426 



SN7460 



SN74S112 


Tl 

SN5409 


Tl 

SN5426 

9N70 

Motorola 

MC5470 

9S113 

National 

DM74S113 



SN7409 



SN7426 



MC7470 


Tl 

SN54S113 

9N10 

Motorola 

MC5410 

9N27 

Motorola 

MC5427 


National 

DM5470 


- 

SN74S113 



MC7410 



MC7427 



DM7470 

9S114 

National 

DM74S114 


National 

DM5410 


National 

DM5427 


Signetics 

5470 


Tl 

SN54S114 



DM7410 



DM7427 



7470 



SN74S114 


Signetics 

5410 


Tl 

SN5427 


Tl 

SN5470 

9S132 

National 

DM54LS132 


Tl 

SN5410 



SN7427 



SN7470 



DM74LS132 



SN7410 

9N279 

National 

DM54LS279 

9N72 

Motorola 

MC5472 


Tl 

SN54S132 

9N107 

Motorola 

MC54107 



DM74LS279 



MC7472 



SN74S132 



MC74H107 


Tl 

SN54279 


National 

DM5472 

9S133 

National 

DM74S133 


National 

DM54107 



SN74279 



DM7472 


Tl 

SN54S133 



DM74107 

9N30 

Motorola 

MC5430 


Signetics 

5472 



SN74S133 


Signetics 

54107 



MC7430 



7472 

9S134 

National 

DM74S134 


74107 


National 

DM5430 


Tl 

SN5472 


Tl 

SN54S134 


Tl 

SN54107 



DM7430 



SN7472 



SN74S134 



SN74107 


Signetics 

5430 

9N73 

Motorola 

MC5473 

9S135 

National 

DM74S135 

9N1 1 

National 

DM5411 



7430 



MC7473 


Tl 

SN54S135 



DM7411 


Tl 

SN5430 


National 

DM5473 



SN74S135 


Signetics 

5411 



3N743G 



fwrrm 

0S1 40 

ffaOona* - 

OM74S "40 



7411 

9N32 

National 

DM5432 


Signetics 

5473 


Tl 

SN54S140 

9N12 

Motorola 

MC5412 



DM7432 



7473 



SN74S140 


National 

DM54LS12 


Tl 

SN5432 


Tl 

SN5473 

9S15 

National 

DM74S15 



DM74LS12 



SN7432 



SN7473 


Tl 

SN54S15 


Tl 

SN5412 

9N37 

Motorola 

MC5437 

9N74 

Motorola 

MC5474 



SN74S15 



SN7412 



MC7437 



MC7474 

9S20 

National 

DM74S20 

9N122 

National 

DM54LS122 


National 

DM5437 


National 

DM5474 


Signetics 

74S20 



DM74LS122 



DM7437 



DM7474 


Tl 

SN54S20 



DM74122 


Tl 

SN5437 


Raytheon 

5474 



SN74S20 


Tl 

SN54122 



SN7437 


Signetics 

5474 

9S22 

National 

DM74S22 



SN74122 

9N38 

Motorola 

MC5438 



7474 


Signetics 

74S22 

9N123 

National 

DM54123 



MC7438 


Tl 

SN5474 


Tl 

SN54S22 



DM74123 


National 

DM5438 



SN7474 



SN74S22 


Tl 

SN54123 



DM7438 

9N75 

Motorola 

MC8375 

9S30 

National 

DM74S30 



SN74123 


Tl 

SN5438 


Tl 

SN5475 


Tl 

SN54S30 

9N1.3 

National 

DM5413 



SN7438 



SN7475 



SN74S30 


DM7413 

9N39 

National 

DM5401 

9N76 

Motorola 

MC5476 

9S32 

National 

DM74S32 


Tl 

SN5413 



DM7401 



MC7476 


Tl 

SN54S32 



SN7413 

9N40 

Motorola 

MC5440 


National 

DM5476 



SN74S32 

9N132 

National 

DM54132 



MC7440 



DM7476 

9S40 

National 

DM75S40 



DM74132 


National 

DM5440 


Signetics 

5476 


Signetics 

74S40 


Tl 

SN54132 



DM7440 



7476 


Tl 

SN54S40 



SN74132 


Signetics 

5440 


Tl 

SN5476 



SN74S40 

9N14 

National 

DM5414 



7440 



SN7476 

9S51 

National 

DM74S51 



DM7414 


Tl 

SN5440 

9N86 

National 

DM5486 


Tl 

SN54S51 


Tl 

SN5414 



SN7440 



DM7486 



SN74S51 



SN7414 

9N50 

Motorola 

MC5450 


Raytheon 

5486 

9S64 

National 

DM74S64 

9N16 

Motorola 

MC5416 



MC7450 


Signetics 

5486 


Signetics 

74S64 



MC7416 


National 

DM5450 



7486 


Tl 

SN54S64 


National 

DM5416 



DM7450 


Tl 

SN5486 



SN74S64 



DM7416 


Signetics 

5450 



SN7486 

9S65 

National 

DM74S65 


Tl 

SN5416 



7450 

9S00 

National 

DM74S00 


Signetics 

74S65 



SN7416 


Tl 

SN5450 


Signetics 

74S00 


Tl 

SN54S65 

9N17 

Motorola 

MC7417 



SN7450 


Tl 

SN54S00 



SN74S65 



MC9417 

9N51 

Motorola 

MC5451 

. 


SN74S00 

9S74 

National 

DM74S74 


National 

DM5417 



MC7451 

9S02 

National 

DM74S02 


Tl 

SN54S74 



DM7417 


National 

DM5451 


Tl 

SN54S02 



SN74S74 


Tl 

SN5417 



DM7451 



SN74S02 

9S86 

National 

DM74S86 



SN7417 


Signetics 

5451 

9S03 

National 

DM74S03 


Tl 

SN54S86 

9N20 

Motorola 

MC5420 



7451 


Signetics 

74S03 



SN74S86 



MC7420 


Tl 

SN5451 


Tl 

SN54S03 

9000 

Tl 

SN29000 


National 

DM5420 



SN7451 



SN74S03 

9001 

ITT 

ITT9001 



DM7420 

9N53 

Motorola 

MC5453 

9S04 

National 

DM74S04 


Motorola 

MC3052 


Signetics 

5420 



MC7453 


Signetics 

74S04 



MC9001 



7420 


National 

DM5453 


Tt 

SN54S04 


Tl 

SN29001 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Wester 

Device 

Source 

Device Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Device 

Source 

Device Page 

Fairchild (cont’d) 

9099 

Raytheon 

Tl 

RM999 

SN 158099 

93S175 

Tl 

SN54S175 

SN74S175 

9310 

Raytheon 

Tl 

RM9310 

SN29310 






SN 159099 

93S194 

National 

DM74 SI 94 



SN39310 

9002 

ITT 

ITT9002 

9135 

National 

DM935 


Tl 

SN54S194 



SN54160 


Motorola 

MC7400 

9157 

National 

DM957 



SN74S194 



SN74160 


National 

DM9002C 

9158 

National 

DM958 

93S21 

AMD 

93S21 

9311 

AMD 

9311 


Tl 

SN2S002 

93H00 

Tl 

SN54S195 


National 

DM74S139 


Motorola 

MC8311 



SN5400 



SN74S195 

93S22 

AMD 

93S22 



MC9311 



SN7400 

9 3 LOO 

AMD 

93L00 


National 

DM74S157 


National 

DM8311 

9003 

ITT 

iTT9003 


National 

DM74100 



DM74S22 



DM9311 


Motorola 

MC741C 


Ti 

SN54LS195 


Tl 

SN54S157 


Raytheon 

RC9311 


National 

DM9003C 



SN74LS195 



SN74S157 



RM931 1 


Tl 

SN29003 

93L01 

AMD 

93L01 

93S251 

National 

DM74S251 


Tl 

SN2931 1 



SN5410 


National 

DM8301 


T! 

SN54S251 



SN39311 



SN7410 



DM9301 



SN74S251 



SN54154 

9004 

ITT 

ITT9004 

93L08 

AMD 

93L08 

93S253 

National 

DM74S253 



SN74154 


Motorola 

MC7420 

93L09 

National 

DM8309 

93S257 

National 

DM74S257 

9312 

AMD 

9312 


National 

DM9004C 



DM9309 


Tl 

SN54S257 


ITT 

ITT9312 


Tl 

SN29004 

93L10 

AMD 

93L10 



SN74S257 


Motorola 

MC9312 



SN5420 


National 

DM76L75 

93S258 

National 

DM74S258 


National 

DM8312 



SN7420 



DM86L75 


Tl 

SN54S258 



DM9312 

9005 

ITT 

ITT9005 

93L11 

AMD 

93L11 



SN74S258 


Raytheon 

RC9312 


Motorola 

MC7450 


National 

DM54L154A 

93S41 

National 

DM54181 



0 M 031 0 


National 

DM9005C 



DM74L154A 



DM74181 


Signetics 

8230 


Tl 

SN29005 

93L12 . 

AMD 

93L12 


Tl 

SN54S181 


Tl 

SN29312 



SN5450 


National 

DM8312 



SN74S181 



SN39312 



SN7450 



DM9312 

93S42 

National 

DM74S182 

9314 

AMD 

9314 

9006 

Motorola 

MC7460 

S3L1 4 

ruviD 

33L14 


Tl 

SN54S1B2 


Motorola 

MC9314 


National 

DM9006C 

93L16 

AMD 

93L16 



SN74S182 

93141 

National 

DM54141 


TJ 

SN5460 


National 

DM76L76 

93S46 

National 

DM7160 



DM74141 



SN7460 



UMB 6 L /6 



DM8160 


Tl . 

SN74141 

9007 

Tl 

SN29007 

93L18 

AMD 

93L18 

93S47 

National 

DM7160 

93145 

ITT 

'TT741 45 

9008 

ITT 

ITT9008 


National 

DM8318 



DM74S47 


Motorola 

MC83145 


National 

DM9008C 



DM9318 



DM8 16C 



MC93145 


Tl 

SN29008 

, 93L21 

AMD 

93L21 

93S48 

AMD 

93S48 


National 

DM54145 

9009 

ITT 

ITT9009 


Tl 

SN54LS139 

930 

National 

DM930 



DM74145 


Motorola 

MC7440 



SN74LS139 

93P0 

AMD 

9300 


Raytheon 

54145 


National 

DM9009C 

93L22 

AMD 

93L22 


ITT 

ITT9300 


74145 


Tl 

SN29009 


National 

DM54L157A 


Motorola 

MC9300 


Tl 

SN54145 



SN5440 



DM74L157A 


National 

DM8300 



SN74145 

9012 

ITT 

ITT9012 

93L24 

AMD 

93L24 



DM9300 

9315 

Motorola 

MC8315 


National 

DM901 2C 

93L28 

AMD 

93L28 


Raytheon 

RC9300 



MC9315 


Tl 

SN29012 

93L34 

AMD 

93L34 



RM9300 


National 

DM5441 



SN5403 


National 

DM8334 


Tl 

SN54195 



DM7441 A 



SN7403 



DM9334 



SN74195 


Signetics 

7441 

9016 

ITT 

ITT9016 

93L38 

AMD 

93L38 

9301 

AMD 

9301 


Tl - 

SN54141 


Motorola 

MC7.404 

93L40 

AMD 

93L40 


ITT 

ITT9301 

93150 

Motorola 

MC83150 


National 

DM901 6C 

93L41 

AMD 

93L41 


Motorola 

MC9301 



MC93150 


Ti 

SN29016 


National 

DM54181 


National 

DM8301 


National 

DM54150 



SN5404 



DM74181 



DM9301 



DM74150 



SN7404 

93L60 

AMD 

93L60 


T! 

SN29301 


Raytheon 

54150 

9017 

Tl 

SN5405 

93L66 

AMD 

93L66 



SN39301 



74150 



SN7405 

93S0C 

National 

DM74S195 

9304 

AMD 

9304 


Tl 

SN54150 

9020 

ITT 

ITT9020 


Tl 

SN54S195 


ITT 

ITT9304 



SN74150 

9022 

ITT 

ITT9022 



SN74S195 


Mitsubishi 

M54304 

93151 

ITT 

ITT74151 

9024 

ITT 

1TT9024 

93S10 

AMD 

93S10 


Motorola 

MC9304 


Motorola 

MC83151 


National 

DM74109 


National 

DM54LS160 


Raytheon 

RC9304 


t 

MC93151 



DM8024 



DM74LS160 



RM9304 


National 

DM54151 



DM9024 

93S12 

AMD 

93S12 

9306 

AMD 

9306 



DM74151 


Signetics 

74109 


National 

DM8312 


Motorola 

MC9306 


Raytheon 

54151 


Tl 

SN29Q24 



DM9312 

9307 

Motorola 

MC9307 



74151 



SN54109 

93S138 

National 

DM74S138 


National 

DM5448 


Tl 

SN541 51 A 



SN74109 


Tl 

SN54S138 



DM7448 



SN74151 A 

9031 

Signetics 

N8252 



SN74S138 


Tl 

SN5448A 

93152 

Motorota 

MC83152 

9033 

Hitachi 

HM2501 

93S139 

National 

DM74S139 



SN7448A 



MC93152 


T' 

SN83433 


Tl 

SN54S139 

9308 

AMD 

9308 


Raytheon 

54152 



SN93433 



SN74S139 


Motorola 

MC9308 


74152 

9034 

Motorola 

MCM4002 

93S151 

National 

DM74S151 


Raytheon 

RC9308 


Tl 

SN54152A 


Signetics 

8224 


Tl 

SN54S151 



RM9308 



SN74152 


Tl 

SN5488A 



SN74S151 


Tl 

SN29308 

93153 

ITT 

ITT74153 



SN7488A 

93S153 

National 

DM74S153 



SN39308 


Motorola 

MC83153 

9093 

Hiiachi 

HD2211 


Ti 

SN54S153 



SN54116 



MC93153 


National 

DM9093 



SN74S153 



SN74116 


National 

DM54153 


Raytheon 

RM993 

93S157 

National 

DM74S157 . 

9309 

AMD 

9309 



DM74153 


Tl 

SN 158093 


Ti 

SN54S157 


Motorola 

MC9309 


Raytheon 

54153 



SN1 59093 



SN74S157 


National 

DM8309 



74153 

9094 

National 

DM9094 

93S158 

National 

DM74S158 



DM9309 


Tl 

SN54153 


Raytheon 

RM994 


Ti 

SN54S1 58 


Tl 

SN29309 



SN74153 


Tl 

SN 158094 



SN74S158 



SN39309 

93155 

National 

DM54155 



SN 159094 

93S16 

AMD 

93S16 

9310 

AMD 

9310 



DM74155 

9097 

National 

DM9097 


National 

DM54LS161 


Motorola 

MC8310 


Raytheon 

54155 


Raytheon 

RM997 



DM74LS161 



MC9310 


74155 


Tl 

SN 158097 

93S174 

National 

DM74S174 


National 

DM74160 


Tl 

SN54155 



SN1 59097 


Tl 

SN54S174 



DM8310 



SN74155 

9099 

Hitachi 

HD 2210 



SN74S174 



DM9310 

93156 

National 

DM54156 


National 

DM9099 

33S175 

National 

DM74S175 


Raytheon 

RC9310 



DM74156 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Fairchild (cont’d) 

93175 

Raytheon 

54175 

74175 

932 

9321 

National 

AMD 

DM932 

9321 

93411 

National 

DM54S206 1297 
DM74S206 1297 





Tl 

SN54175 


National 

DM54LS139 


NEC Micro 

MPB2206 

93156 

Raytheon 

54156 



SN74175 



DM74LS139 


Raytheon 

RC5330 



74156 

93176 

Motorola 

MC93176 


Tl 

SN54S139 



RM5330 


Tl 

SN54156 


National 

DM54176 



SN74S139 


Signetics 

82S17 



SN74156 



DM74176 

9322 

AMD 

9322 


Tl 

SN54S200A 

93157 

National 

DM54157 


Tl 

SN54176 


ITT 

ITT9322 



SN54S201 



DM74157 



SN74176 


Motorola 

MC8322 



SN74S200A 


Tl 

SN54157 

93177 

Motorola 

MC83177 



MC9322 



SN74S201 



SN74157 



MC93177 


National 

DM74157 

♦93412 

Intersil 

IM5600 

9316 

AMD 

9316 


National 

DM54177 



DM8322 


Tl 

SN54S214 


ITT 

ITT9316 



DM74177 



DM9322 



SN74S214 


Motorola 

MC8316 


Tl 

SN5417/ 


Raytheon 

RC9322 

93415 

AMI 

S4015 1032 



MC9316 



SN74177 



RM9322 


Fujitsu 

MBM93415 


National 

DM8316 

93178 

Motorola 

MC83178 



54157 


Intel 

2115 



DM9316 



MC93178 



74157 


Motorola 

MCM93415 


Raytheon 

RC9316 


Tl 

SN54178 


Tl * 

SN29322 


NEC Micro pPB2205 1418 



RM9316 



SN74178 



SN39322 


Raytheon 

RC5500 


Tl 

SN29316 

93179 

Motorola 

MC83179 



SN54157 



RM5500 



SN39316 



MC93179 



SN74157 


RCA 

MWS5001 



SN54161 


Tl 

SN54179 

9324 

AMD 

9324 



MWS5501 



SN74161 



SN74179 


Motorola 

MC9324 


Signetics 

N82S10 

93160 

National 

DM54160 

9318 

AMD 

9318 

9325 

National 

DM54141 


Tl 

SN54S314 



DM74160 


Motorola 

MC9318 



DM74141 


V • 

SN74S314 


Tl 

SN54I60 


National 

DM8318 


Signetics 

54141 

9341 5 A 

Fujitsu 

MBM93415A 



SN74160 



DM9318 



74141 


Intel 

2115A 

93161 

National 

DM54161 


Tl 

SN54148 


Tl 

SN74141 


Signetics 

9341 5A 



DM74161 



SN74148 

9328- 

AMD 

9328 


Tl 

SN54S314A 


Tl 

SN54161 

93180 

ITT 

ITT74180 


ITT 

ITT9328 



SN74S314A 



SN74161 


Motorola 

MC83180 


Motorola 

MC9328 

93416 

Harris 

HPROM1024A 

93162 

National 

DM54162 



MC93180 


Signetics 

N8277 


Intel 

3601 



DM74162 


National 

DM54180 

933 

National 

DM933 


Intersil 

IM5603 


Tl 

SN54162 



DM74180 

9334 

AMD 

9334 


MMI 

6300 1252 



SN74162 


Raytheon 

54180 


Motorola 

MC9334 


NEC Micro 

juPD403 

93163 

National 

DM54163 



74180 


National 

DM9334 


Signetics 

N82S126 



DM74163 


Tl 

SN54180 


Tl 

SN54259 


Tl 

SN54S387 


Raytheon 

54163 



SN74180 



SN74259 



SN74S387 



74163 

93190 

National 

DM54190 

9338 

AMD 

9338 

93417 

Harris 

HM7610 1192 


Tl 

SN54163 



DM74190 

9340 

AMD 

9340 



HM7610A 1200 



SN74163 


Raytheon 

54190 

93400 

Motorola 

MCM4012 


MMf 

5300 1740 

93164 

AMD 

SN74164 



74190 

♦93403 

AMD 

93403 



6300 1252 


Motorola 

MC83164 


Tl 

SN54190 


Fairchild 

7489 


National 

DM54S387 1264 



MC93164 



SN74190 


MMI 

6560 



DM74S387 1264 


National 

DM54164 

93191 

National 

DM54191 


Motorola 

MCM4064 


NEC Micro 

jiPB403 1462 



DM74164 



DM74191 



MC4064 


Tl 

SN54S387 


Tl 

SN54164 


Raytheon 

54191 


National 

DM7489 1287 



SN74S387 



SN74164 



74191 


Signetics 

N82S25 

934183 

Tl 

SN54H183 

93165 

Motorola 

MC83165 


Tl 

SN54191 


Tl 

SN54S289 



SN74H183 


National 

DM54165 



SN74191 



SN74S289 

9342 

AMD 

9342 



DM74165 

93194 

AMD 

SN74194 



SN7489 


ITT 

ITT74182 


Raytheon 

54165 


National 

DM54194 

93404 

Signetics 

82S25 


Motorola 

MC8342 



74165 



DM74194 

♦93406 

Intersil 

IM5603 



MC9342 


Tl 

SN54165 


Raytheon 

54194 


MMI 

6200 1252 


National 

DM54182 



SN74165 



74194 


Motorola 

MCM4006 



DM74182 

93166 

National 

DM54166 


Tl 

SN54194 


Signetics 

N82S226 


Raytheon 

RM9342 



DM74166 



SN74194 


Tl 

SN54187 



54182 


Raytheon 

54166 

93195 

National 

DM54195 



SN74187 



74182 . 



74166 



DM74195 

93407 

Motorola 

MC4004 


Signetics 

54182 


Tl 

SN54166 


Tl 

SN54195 



MC4304 



74182 



SN74166 



SN74195 


Tl 

SN5481A 


Tl 

SN54182 

931 7B 

National 

DM5447 

93196 

Motorola 

MC7280 



SN7481A 



SN74182 



DM7447 


National 

DM54196 

9341 

AMD 

9341 

93421 

MMI 

5531 


Tl 

SN5446A 



DM74196 


Motorola 

MC8341 



6531 



SN7446A 


Tl 

SN54196 



MC9341 


National 

DM54 S200 

9317C 

National 

DM5446 



SN74196 


National 

DM54181 



DM74 S200 



DM7446 

93197 

Motorola 

MC8280 



DM74181 


Raytheon 

RC5340 


Tl 

SN29318 


National 

DM54197 


Raytheon 

RC9341 



RM5340 



SN39318 



DM74197 



RM9341 


Signetics 

N82S16 



SN5446A 


Tl 

SN54197 . 



54181 


Tl 

SN54S200A 



SN7446A 



SN74197 


' 

74181 



SN54S201 

93170 

National 

DM74170 

93198 

Motorola 

MC8316 


Signetics 

54181 



SN74S200A 


Raytheon 

54170 


National 

DM54198 



74181 



SN74S201 


* 

74170 



DM74198 


Tl 

SN54181 

93425 

AMI 

S4025 1032 


Tl 

SN54170 


Raytheon 

54198 



SN74181 


Intel 

2125 



SN74170 



74198 

♦93410 

Motorola 

MCM4056 


RCA 

MWS5001 

93174 

AMD 

SN74174 


Signetics 

54198 


Signetics 

N93410 



MWS5501 


National 

DM54174 



74198 



54S301 


Tl 

SN54S214 



DM74174 


Tl 

SN54198 



74S301 

93425A 

Intel 

2125A 


Raytheon 

,54174 

■ y 


SN74198 


Tl 

SN54S300 


Signetics 

93425 



74174 

93199 

National 

DM54199 



SN54S301 


Tl 

SN54S214A 


Tl 

SN54174 



DM74199 



SN74S300 



SN74S214 



SN74174 


Raytheon 

54199 



SN74S301 

93426 

Harris 

HPROM1024 

93175 

AMD 

SN74175 



74199 

93411 

MMI 

5530 


Intel 

3621 


National 

DM54175 


Tl 

SN54199 



6530 


Intersil 

IM5623 



DM74175 



SN74199 



6531 


MMI 

6301 1252 
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JC MASTER 1978 


1955 



1C MASTER 


Manufacturer 

| Replacement 

1C Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 1 

Device 

r Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device 

Page 

Fairchild (cont’d) 

93453 

93487 

NEC Micro 

Tl 

pPB426 

SN54H87 

1470 

9366 

Raytheon 

RM9366 

54193 

9394 

Motorola 

Signetics 

MC9394 

5494 








SN74H87 




74193 



7494 


93426 

Signetics 

N82S129 


9349 

Raytheon 

54180 



Signetics 

54193 


Tl 

SN5494 



Tl 

SN54S287 




74180 




74193 



SN7494 




SN74S287 



Signetics 

54180 



Tl 

SN54193 

9395 

ITT 

ITT7495A 


93427 

Harris 

HM7611 

1192 



74180 




SN74193 


Motorola 

MC8395 




HM7611A 

1200 


Tl 

SN54180 


9368 

Mitel 

MD4368 



MC9395 



MM! 

5301 

1248 



SN74180 


937 

National 

DM937 


National 

DM5495 




6301 

1252 

935 

National 

DM935 


9375 

ITT 

ITT7475 



DM7495 



National 

DM54S287 

1264 

9350 

Tl 

SN54290 



Motorola 

MC9375 


Signetics 

5495 




DM74S287 

1264 



SN74290 



National 

DM5475 



7495 



Tl 

SN54S287 


9352 

ITT 

ITT7442 




DM7475 


Tl 

SN5495A 




SN74S5287 



Motorola 

MC8352 



Signetics 

5475 



SN7495A 


93433 

Motorola 

MC4004 




MC9352 




7475 

9396 

ITT 

ITT7496 



Tl 

SN83433 



National 

DM5442 



Tl 

SN5475 


Motorola 

MC8396 




SN93433 




DM7442 




SN7475 



MC9396 


♦93434 

Intersil 

IM5600 



Signetics 

5442 


9377 

Motorola 

MC8377 


National 

DM5496 



MM! 

5230 

1252 



7442 




MC9377 



DM7496 




6230 

1252 


Tl 

SN5442 



National 

DM54LS77 


Signetics 

5496 



Motorola 

MCM4002 




SN7442 




DM74LS77 



7496 



National 

DM5487 


9353 

ITT 

ITT7443 



Tl 

SN5477 


Tl 

SN5496 




DM7488 



Motorola 

MC8353 




SN7477 



SN7496 



Signetics 

8223 




MC9353 


9380 

ITT 

ITT7480 

9409 

AMD 

AM2901 A 



Tl 

SN5488A 



Signetics 

5443 



Motorola 

MC8380 


Fairchild 

2901 A 




SN7488A 




7443 




MC9380 


Motorola 

MC2901 


93435 

MMI 

5560 



Tl 

SN5443 



Signetics 

5480 


National 

IDM2901A 




6560 




SN7443 




7480 



1656,1630 


Motorola 

MC4064 


9354 

ITT 

ITT7444 



Tl 

SN5480 


NEC Micro 

^PB2901 

1850 


Tl 

SN7489 



Motorola 

MC8354 




SN7480 


Raytheon 

AM2901A 


93436 

Harris 

,Hm7o 2 i 

1 i92 



K/1C3354 


9382 

1 t \ 

IT \ "7452 


Signetics 

MP290 1 




HM7621A 

1202 


Signetics 

5444 



Motorola 

MC8382 

944 

National 

DM944 



Intel 

3602 




7444 




MC9382 

945 

National 

DM945 



Intersil 

IM5604 



Tl 

SN5444A 



National 

DM7482 

946 

National 

DM946 



MMI 

5305 

1248 



SN7444A 



Tl 

SN5482 

948 

National 

DM948 




6305 

1252 

9355 

Motorola 

MC8355 




SN7482 

949 

National 

DM949 



National 

DM54S570 


9356 

Tl 

SN54293 


9383 

ITT 

ITT7483 

95H90 

Plessey 

SP640 




DM74S570 

1266 



SN74293 



Motorola 

MC8383 

95H91 

Plessey 

SP641 



Signetics 

82S130 


9357 

Motorola 

MC8357 




MC9383 

95H92 

Plessey 

SP642 ■ 


\ 

Tl 

SN54S270 




MC9357 



National 

DM5483 

95H93 

Plessey 

SP643 




SN74S270 


9357A 

ITT 

ITT7446A 




DM7483 

96L02 

National 

DM9602 


93438 

Harris 

HM764G 

1192 


Motorola 

MC9357A 



Signetics 

5483 

96S02 

National 

DM8602 




HM7640A 

1204 


National 

DM5446A 




7483 



DM9602 



MMI 

5340 

1563 



DM7446A 



Tl 

SN5483A 

9600 

AMD 

9600 




6340 

1252 


Signetics 

7446 




SN7483A 

9601 

AMD 

9601 



National 

DM77S295 

1270 


Tl 

SN5446A 


9385 

National 

DM5485 


ITT 

ITT9601 




DM87S295 

1270 



SN7446A 




DM7485 


Motorola 

MC9601 



NEC Micro 

M PB405 


9357B 

ITT 

ITT7447A 


9386 

Tl 

SN54LS266 


National 

DM8601 



Tl 

SN54S475 



Motorola 

MC9357B 




SN74LS266 



DM9601 




SN74S475 



National 

DM5447A 


939 

National 

DM939 


Raytheon 

RF8601 


93446 

Harris 

HM7821 

1192 



DM7447A 


9390 

ITT 

ITT7490 



RF9601 




HM7621A 

1202 


Signetics 

7447 



Motorola 

MC8390 


Tl 

SN29601 



Intel 

3622 



Tl 

SN5447A 




MC9390 

9602 

AMD 

9602 



MMI 

5306 

1248 



SN7447A 



National 

DM5490 


ITT 

ITT9602 




6306 

1252 

9358 

ITT 

ITT7448 




DM7490 


Motorola 

MC9602 



National 

DM54S571 

1266 


Motorola 

MC8358 



Signetics 

5490 


National 

DM8602 




DM74S571 

1266 



MC9358 




7490 



DM9602 



Signetics 

82S131 



National 

DM5448 



Tl 

SN5490A 


Raytheon 

RF8602 


93448 

Harris 

HM7641 

1192 



DM7448 




SN7490A 



RF9602 




HM7641A 

1204 


Signetics 

7448 


9391 

ITT 

ITT7491 

9603 

ITT 

ITT74121 



MMI 

5341 

1563 


Tl 

SN5448 



Motorola 

MC8391 


Motorola 

MC8603 




6341 

1252 



SN7448 




MC9391 



MC9603 



National 

DM77S296 

1270 

9359 

Motorola 

MC8359 



National 

DM5491 


National 

DM54121 




DM87S296 

1270 



MC9359 




DM7491 



DM74121 



NEC Micro 

P.PB425 

1466 


Tl 

SN54293 



Signetics 

5491 


Signetics 

54121 



Tl 

SN54S474 


936 

National 

DM936 




7491 



74121 




SN74S474 


9360 

AMD 

9360 



Tl 

SN5491A 


Tl 

SN54121 


9345 

ITT 

ITT7445 



ITT 

ITT74192 




SN7491A 



SN74121 



Motorola 

MC9345 



Motorola 

MC8360 


9392 

ITT 

ITT7492 

961 

National 

DM961 



National 

DM5445 




MC9360 



Motorola 

MC8392 

9614 

AMD 

9614 




DM7445 



National 

DM54192 




MC9392 


ITT 

ITT9614 



Raytheon 

5445 




DM74192 



National 

DM5492 


Tl 

SN55114 




7445 



Raytheon 

RC9360 




DM7492 



SN75114 



Signetics 

5445 




RM9360 



Signetics 

9392 

9615 

AMD 

9615 




7445 




54192 



Tl 

SN5492A 


ITT 

ITT9615 



Tl 

SN5445A 




74192 




SN7492A 


Tl 

SN55115 




SN7445A 



Signetics 

54192 


9393 

ITT 

ITT7493 



SN75115 


93452 

MMI 

5352 

1563 



74192 



Motorola 

MC8393 v 

9616 

AMD 

9616 




6352 

1252 


Tl 

SN54192 




MC9393 

9617 

AMD 

9617 



National 

DM54S572 

1268 



SN74192 



National 

DM5493 

96176 

Motorola 

MC83176 




DM74S572 

1268 

9366 

AMD 

9366 




DM7493 

962 

National 

DM962 



NEC Micro 

M PB406 

1470 


ITT 

ITT74193 



Signetics 

5493 

9620 

AMD 

9620 


93453 

MMI 

5353 

1563 


Motorola 

MC8366 




7493 

9621 

AMD 

9621 




6353 

1252 



MC9366 



Tl 

SN5493 


Raytheon 

RC9621 



National 

DM54S573 

1268 


National 

DM54193 




SN7493 



RM9621 




DM74S573 

1268 



DM74193 


9394 

Motorola 

MC8394 

9622 

Raytheon 

RC9622 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer j Replacement 1C Master Manufacturer I Replacement 1C Master Manufacturer j Replacement 1C Master Manufacturer ; Replacement 1C Master 

Device ' Source Device Page Device ! Source Device Page Device ' Source Device Page Device ' Source Device Page 


Fairchild (cont’d) 

9948 

Tl 

SN 15848 
SN15948 












SN15o49 


9622 

Raytheon 

RM9622 



SN15949 


963 

National 

DM963 

9950 

Raytheon 

RM950 


9637 

Motorola 

MC3486 


Tl 

SN 15850 


9638 

Motorola 

MC3487 



SN 15950 


9640 

AMD 

AM26S10 

9951 

Raytheon 

RM951 



Motorola 

MC3440 


Tl 

SN 15851 




MC3443 



SN15951 



Tl 

AM26S10 

9961 

Raytheon 

RM961 


9641 

AMD 

AM26S1 1 


Tl 

SN15861 



Tl 

AM26S11 



SN15961 


9664 

Signetics 

7524 

9962 

Hitachi 

HD2207 



Tl 

SN75492 


Raytheon 

RM962 


9665 

Exar 

XR2201 


Tl 

SN15862 



Motorola 

MC1411 



SN15962 



SGS 

L201 

9963 

Raytheon 

RM963 



Signetics 

NE5501 


Tl 

SN 15863 




ULN2001 



SN1 5963 



Silicon G 

SG2001 

Ferranti Electric 




Sprague 

ULN-2001 






Tl 

ULN2001 





9666 

• Exar 

XR2202 

ZN425 

Datel 

ADC-MC8B 




MCI 41 2 






SGS 

Signetics 

L202 

NE5502 

Fujitsu 



ULN2002 






Silicon G 

SG2002 

MB2114 

NEC Micro ^PD2114 

1489 


Sprague 

ULN-2002 

MB7054 

NEC Micro fiPB426 

1470 


Tl 

ULN2002 

MB7055 

Signetics 

N82S2708 


9667 

Exar 

XR2203 

MB7057 

NEC Micro pPB403 

1462 


Motorola 

MC1413 

MB7059 

NEC Micro ^PB406 

1470 


SGS 

L203 

M88101 

NEC Micro pPD2101AL 1424 


Signetics 

NE5503 

MB8107 

NEC Micro pPD41 1 

1375 



ULN2003 

MB8111 

NEC Micro pPD2111AL 1433 


Silicon G 

SG2003 

MB8114 

Tl 

TMS4045 



Sprague 

ULN-2003 

MB8116 

NEC Micro uPD416 

1402 


Tl 

ULN2003 

MB8224 

NEC Micro uPD4t4 

1395 

9668 

Exar 

XR2204 

MB8227 

NEC Micro 

,trPD414A 



Motorola 

MC1416 



1395,1488 


Signetics 

NE5504 

MB8308 

NEC Micro M PD2308 

1478 



ULN2004 

MB8515 

AMD 

2708 



Silicon G 

SG2004 


EA 

EA2708 



Sprague 

ULN-2004 


Intel 

2708 



Tl 

ULN2004 


Mostek 

MK2708 


9930 

Hitachi 

HD2204 


Motorola 

MCM2708 



Raytheon 

RM930 


National 

MM2708 



Tl 

SN 15830 


Tl 

TMS2708 




SN 15930 

MB93415 

NEC Micro pPB2205 

1418 

9932 


HD2201 






Raytheon 

Tl 

RM932 

SN15832 

General Instrument 



SN 15932 





9933 

Hitachi 

HD2202 

AY1-0212 

AMI 

S50242 



Raytheon 

RM933 

AY1-2006 

AMI 

S10131 



Tl 

SN 15833 

♦AY5-1012 

Tl 

TMS6011 ' 




SN 15933 

AY5-1013A 

AMI 

S1883 354,1587 

9935 

Hitachi 

HD2208 


SMC 

COM2502H 



Raytheon 

RM935 


Western 

TR1402 



Tl 

SN15835 



TR1602 




SN 15935 

AY5-2376 

SMC 

KR2376 


9936 

Hitachi 

HD2206 

AY5-3507 

Plessey 

fiP3202 



Raytheon 

RM936 

AY5-3600 

SMC 

KR3600 



Tl 

SN15836 

♦DL9-1402 

SGS 

M141 




SN 15936 


Signetics 

2502 


9937 

Raytheon 

RM937 

♦DL9-1403 

‘SGS 

M136 



Tl 

SN 15837 

♦DL9-1404 

SGS 

Ml 30 




SN 15937 



M141 


9941 

Raytheon 

RM941 

RA3-4402 

EMM/ Semi 

4402 



Tl 

SN15841 

♦RA9-1101 

Intersil 

IM7501 




SN15941 



IM7511 


9944 

Hitachi 

HD2209 


Mostek 

MK4007 



Raytheon 

RM944 

♦RA9-1103 

Signetics 

1103 



Tl 

SN 15844 

♦RO1-2048 

AMI 

S8773 




SN 15944 

R03-16384 

AMI 

S8996 


9945 

Hitachi 

HD2205 


EMM/Semi 

R03- 16384 



Raytheon 

RM945 

R 03-4096 

EMM/ Semi 

R03-4096 



Tl 

SN 15845 

RO3-5120 

EMM/Semi 

RO3-5120 




SN 15945 

R03-8316 

EMM/Semi 

R03-8316 


9946 

Hitachi 

HD2203 


Mostek 

MK31000 



Raytheon 

RM946 

R03-9316 

Mostek 

MK34000 



Tl 

SN15846 

RO5-2240 

Mostek 

MK2302 




SN15946 

R05-8192 

AMI 

S8865 


9948 

Raytheon 

RM948 

♦RO6-1024 

AMI 

S8773 



♦RO6-2048 AMI 


Harris Semiconductor 


HA1488 

♦HD14518 


♦HD14529 
HD1489 
HD 1489 A 
♦HD4000 


♦HD4008 
♦HD401 1 


Datel 

Datel 

Datel 

Intersil 

Intersil 

Datel 

Intersil 

AD 

Intersil 

AD 

Intersil 

AD 

Datel 

Intersil 

Intersil 

Intersil 

Datel 

Intersil 

Intersil 

AD 

Datel 

National 

Datel 

National 

Exar 

Exar 

Fairchild 

Intersil 

Date! 

Tl 

Exar 

Raytheon 
Signetics 
RCA 
. SSS 
RCA 
SSS 
RCA 
Signetics 
Signetics 
Motorola 
RCA 
SSS 
Motorola 
National 
RCA 
SSS 

Motorola 

National 

RCA 

SSS 

RCA 

SSS 

Motorola 

National 

RCA 

SSS 

RCA 

National 

RCA 

SSS 

Motorola 

National 

RCA 

SSS 

Motorola 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 


AM-405-2 

AM-406-2 

SHM-IC-1 

HA2500 

HA2502 

AM-450-2 

HA2505 

AD509 

HA2520 

AD509 

HA2522 

AD509 

AM-452-2 

HA2525 

HA2600 

HA2602 

AM-460 

HA2620 

HA2622 

AD507 

AM-462-2 

LM143 

AM-464-2 

LM343 

XR1558 

XR1458 

frA776 

8021 

AN-490-2 

TL089 

XR4741 

HA4741 

MCI 488 

CD4518 

SCL4518 

CD4520 

SCL4520 

CD4052 

MCI 489 

MC1489A 

MCI 4000 

CD4000 

SCL4000 

MCI 4001 

CD4001 

CD4001 

SCL4001 

MCI 4002 

CD4002 

CD4002 

SCL4002 

CD4006 

SCL4006 

MCI 4007 

CD4007 

CD4007 

SCL4007 

CD4008 

CD4011 

CD401 1 

SCL401 1 

MCI 401 2 

CD4012 

CD4012 

SCL4012 

MC14013 

CD4013 

CD4013 

SCL4013 

CD4014 

CD4014 

SCL4014 

CD4015 

CD4015 

SCL4015 

CD4017 

CD4017 

SCL4017 

CD4018 

CD4018 

SCL4018 


HD4702 

HD54C00 

HD54C02 

HD54C04 

HD54C08 

HD54C10 

HD54C107 

HD54C14 

HD54C151 

HD54C154 

HD54C157 

HD54C160 


HD54C164 

HD54C165 

HD54C173 

HD54C1 74 

HD54C175 

HD54C192 

HD54C193 

HD54C195 

HD54C20 

HD54C200 

HD54C221 

HD54C30 

HD54C32 

HD54C42 


National . 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

Motorola 

National 

RCA 

SSS 

National 

RCA 

SSS 

Motorola 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National .. 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

National 

RCA 

SSS 

Fairchild 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

SSS 

National 

SSS 

National 

SSS 

National 

SSS 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 


CD4019 

CD4019 

SCl401 9 

CD4020 

CD4020 

SCL4020 

CD4021 

CD4021 

SCL4021 

CD4022 

CD4022 

SCL4022 

MCI 4023 

CD4023 

CD4023 

SCL4023 

CD4024 

CD4024 

SCL4024 

MCI 4025 

CD4025 

CD4025 

SCL4025 

CD4027 

CD4027 

SCL4027 

CD4028 

CD4028 

SCL4028, 

CD4029 

CD4029 

SCL4029 

CD4030 

CD4030 

CD4070 

SCc4030 

CD4035 

CD4035 

SCL4035 

CD4040 

CD4040 

SCL4040 

CD4042 

SCL4042 

CD4049 

CD4049 

SCL4049 

CD4050 

CD4050 

SCL4050 

CD4066 

CD4066 

SCL4066 

F4702 

MM54C00 

MM54C02 

MM54C04 

MM54C08 

MM54C10 

MM54C107 

MM54C14 

MM54C151 

MM54C154 

MM54C157 

MM54C160 

SCL4160 

MM54C161 

SCL4161 

MM54C162 

SCL4162 

MM54C163 

SCL4163 

MM54C164 

MM54C165. 

MM54C173 

MM54C174 

MM54C175 

MM54C192 

MM54C193 

MM54C195 

MM54C20 

MM54C200 1355 

MM54C221 

MM54C30 

MM54C32 

MM54C42 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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IC MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer ! Replacement 

IC Master 

Device 

Source 

Device 

Page 

Device 

! Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

! Source 

Device 

Page 

Karris Semiconductor (cont’d) 

HD74C1 74 
HD74C175 

National 

Fairchild 

MM74C174 

F40175 


HM65C1 

RCA 

CPD1822 

MWS504C 


HM7642 

National DM745572 
NEC Micro M PB406 

1268 

1470 






National 

MM74C175 


HM6504 

AMD 

9145 



Signetics 

82S136 


HQ54C48 

National 

MM54C48 


HD74C1 92 

Fairchild 

F40192 



Mostek 

MK4104 


HM7643 

Intel 

3626 


HD54C73 

National 

MM54C73 



National 

MM74C192 


HM6508 

AMI 

S6508 

1046 


MMI 

5353 

1563 

HD54C74 

National 

MM54C74 



RCA 

CD40192 



Intel 

2125 




6353 

1252 

HD54C 7 6 

National 

MM54C76 


HD 7 4C193 

Fahchiid 

F40193 



Intersil 

IM6508 



National 

DM54S573 

1268 

HD54C83 

National 

MM54C83 



National 

MM74C193 



National 

MM74C929 

1363 



DM74S573 

1268 

HD54C85 

National 

MM54C85 



RCA 

CD40193 



NEC Micro gPD6508 

1488 


NEC Micro 

HPB426 

1470 

HD54C86 

National 

MM54C86 


HD74C195 

Fairchild 

F40195 


HM6E14 

Intel 

2114 



Signetics 

6231 37 


HD54C89 

National 

MM54C89 

1352 


National 

MM74C195 


HM6518 

AMI 

S6518' 


HPROM051 

2TI 

SN54186 


HD54C90 

National 

MM54C90 


HD74C20 

National 

MM74C20 



Intersil 

IM6518 




SN74186 


HD54C901 

National 

MM54C901 



RCA 

CD4012 



National 

MM74C930 

1363 

HPROMl024lntei 

3621 


HD54C902 

National 

MM54C902 


HD74C200 

National 

MM74C200 

1355 

HM6551 

Intersil 

IM6551 ' 



MMI 

5301 

1248 

HD54C903 

Nat'ona! 

MM54C903 


HD74C221 

National 

MM74C221 



National 

MM74C32G 

.1361 



6301 

1252 

HD54C904 . 

National 

MM54C904 


HD74C30 

National 

MM74C30 


HM6561 

Intersil 

IM6561 



Signetics 

N82S129 


HD54C906 

National 

MM54C906 


HD74C32 

National 

MM74p32 


HM7602 

AMD 

AM27S09 



TI 

SN54S287 


HD64C907 

National 

MM54C907 


HD74C42 

National 

MM74C42 



MMI 

5330 

1248 



SN74S287 


HD54C914 

National 

MM54C914 



RCA 

CD4028 




6330 

1252 

HPROM1024A Fairchild 

93416 


HD54C922 

National 

MM54C922 


HD74C48 

National 

MM74C48 



National 

DM7577 



Intel 

M3601 


HD54C923 

National 

MM54C923 


HD74C73 

National 

MM74C73 




DM8577 




360T 


HD54C925 

National 

MM54C925 


HD74C74 

National 

MM74C74 



Signetics 

N82S23 



Intersil 

IM5603 


HD54C926 

National 

MM54C926 



RCA 

CD4013 



TI 

SN54S188 



MMI 

5300 

1248 

HD54C927 

National 

MM54C927 


HD74C76 

National 

MM74C76 




SN74S188 




6300 

1252 

HD54C928 

National 

MM54C928 



RCA 

CD4027 


HM7603 

MMI 

5331 

1248 


NEC Micro 

gPB403 

1462 

HD54C93 

. National 

MM54C93 


HD74C83 

National 

MM74C83 




6331 

1252 


Signetics 

N82S126 


HD54C95 

National 

MM54C95 


HD74C85 

Fairchild 

F40085 



Signetics 

N82S123 



TI 

SN54S387 


HD6101 

Intersil 

IM6101 



National 

MM74C85 



TI 

SN54S288 




SN74S387 


HD6101A 

Intersil 

IM6101A 


HD74C86 

National 

MM74C86 




SN74S288 


♦HPROM2048Fairchild 

93446 

1151 

HD6101C 

Intersil 

IM6101C 


HD74C89 

National 

MM74C89 

1352 

HM7610 

Intel 

3601-1 



Intersil 

IM5624 

# 

HD6402 

Infargil 

•M6402 


Hn7dr:Qn 

National 

MM74C90 



Inters!! 

inn 5 60 3 



Signetics 

Of 

’ o i 


HD6402A 

Intersil 

IM6402A 


HD74C901 

National 

MM74C901 



MMI 

5300 

1248 

HPROM2048A AMD 

AM27S08 


HD6402C 

Intersil 

IM6402C 


HD74C902 

National 

MM74C902 




6300 

1252 


Fairchild 

93436 

1151 

HD6403 

Intersil 

IM6403 


HD74C903 

National 

MM74C903 



National 

DM54S387 

1264 


Signetics 

N82S130 


HD6403A 

Intersil 

IM6403A 


HD74C904 

National 

MM74C904 




DM74S387 

1264 

HPROM8256lntersii 

IM5600 


HD6403C 

Intersil 

IM6403C 


HD74C906 

National 

MM74C906 



NEC Micro gPB403 

1462 


MMI 

5330 

1248 

HD70C95 

National 

MM70C95 


H074C907 

National 

MM74C907 



Signetics 

N82S126 




6330 

1252 

HD70C97 

National 

MM70C97 


H074C914 

National 

MM74C914 



II 

SN54S387 



National 

DM7577 


HD74COO 

National 

MM54C95 


HD74C922 

National 

MM74G922 




SN74S387 




DM8577 




MM74COO 


HD74C923 

National 

MM74C923 


HM7611 

Intel 

3621-1 



Signetics 

N82S23 



PCA 

CD401 1 


BD74C925 

National 

MM74C925 



Intersil-' 

IM5623 



TI 

SN54S188 


MD74C02 

National 

MM74C02 


HD74C926 

National 

MM74C926 



MMI 

5301 

1248 



SN541 88 



RCA 

CD4001 


HD74C927 

National 

MM74C927 




6301 

1252 



SN74S188 


HD74CC4 

Fairchild 

F4069 


HD74C928 

National 

MM74C928 



National 

DM7574 




SN74188 



Mitel 

SIL4069 


HD74C93 

National 

MM74C93 



Signetics 

82S129 


HROM1024 

T! 

SN74187 




MC14069 


H074C95 


MM74C95 



TI 

SN54S287 







National 

CD4069 


HD80C95 

National 

MM70C95 



SN74S287 


Hitachi America 

Ltd. 




MM74C04 


HD80C97 

Fairchild 

F40097 


HM7620 

Intel 

3602 

1248 





NcC America 

P.PD4069 



National 

MM70C97 



MMI 

5305 






RCA 

CD4069 




MM80C97 




6305 

1252 

HA1137 

Sanyo 

LA7230 



Solilron 

CM4069 


HU 81 8 

RCA 

CD4051 



National 

DM54S570 


HA1197 

Sanyo- 

LAI 240 



SSS 

SCL4069 


HI1828 

RCA 

CD4052 




DM74S570 

1266 

HD10101 

Fairchild 

FI 01 01 



Ti 

TP4069 


Kt5u4u 

intersli 

iH5040 



Signetics 

82S130 



Motorola 

MCtOiOl 



Toshiba 

TC4069 


HI5041 

Intersil 

IH5041 



TI 

SN54S270 



NEC America 

uPBIOIOI 


HD74C08 

National 

MM74C08 


HI5042 

Intersil 

IH5042 




SN74S270 



Plessey 

SP10101 


HD74C10 

National 

MM74C10 


HI5044 

Intersil 

IH5044 


HM7621 

Intel 

3622 



Signetics 

10101 



RCA 

CD4023 


HI5045 

Intersil 

IH5045 

> 


MMI 

5306 , 

1248 

HD10102 

Fairchild 

■FI 01 02 


HD74C107 

National 

MM74C107 


HI5046 

intefsil 

IH5046 




6306 

1252 


Motorola 

MCI 0i 02 


HD74C14 

National 

MM/4C14 


HI5047 

Intersil 

IH5047 



National 

DM54S571 

1266 


NEC America 

m PB10102 



SSS 

SCL4584 


HI5048 

Intersil 

IH5048 




DM74S571 

1266 


Plessey 

SP10102 


HD74C151 

National 

MM74C151 


HI5049 

Intersil 

IH5049 



Signetics 

82S131 



Signetics 

10102 


HD74C154 

National 

MM74C154 


HI5050 

Intersil 

IH5050 



TI 

SN54S370 


HD10104 

Fairchild 

F 1 0 1 04 


HD74C1 57 

National 

MM74C157 


HI5051 

Intersil 

IH5051 




SN74S370 



Motorola • 

MC10104 


H074C160 

Fairchild 

F40160 


HI506 

Datel 

MV-1606 


HM7640 

Intel 

3604 



Plessey 

SP10104 



National 

MM74C160 



Intersil 

IH5060 



MMI 

5340 

1563 


Signetics 

10104 



SSS 

SCL4160 



RCA 

CD4067 




6340 

1252 

HD10105 

Fairchild 

F10105 


HD74C161 

Fairchild 

F40161 



Siiicomx 

DG506 



Motorola 

MCM7640 



Motorola 

MC10105 



National 

MM74C161 


HI506A 

Datel 

MX -1606 



National 

DM77S295 

1270 


National 

DM10105 



SSS 

SCL4'61 



Teledyne P 

4552 




DM87S295 

1270 


NEC America 

^PB10105 


HD74C162 

Fairchild 

F40162 


HI507 

Datei 

MVD-807 



NEC Micro 

gPB405 



Plessey 

SP10105 



National 

MM74C162 



RCA 

CD4097 



RCA 

CD40032 



Signetics 

10105 



SSS 

SCL4162 



Siiicomx 

DG507 



TI 

SN54S475 


HD10106 

Fairchild 

F 101 06 


HD74C163 

Fairchild 

F40163 


HI507A 

Datel 

MXD-807 




SN74S475 



Motorola 

Mc^oioe 



National 

MM74C163 



Teledyne P 

4551 


HM7641 

Intel 

3624 



National 

DM10106 



SSS 

SCL4163 


HI508 

RCA 

CD4051 



MMI 

5341 

1563 


NEC America 

fiPBl0106 


HD74C164 

National 

MM74C164 


HI508A 

Datel 

MX-808 




6341 

1252 


Plessey 

SP10106 


HD74C165 

National 

MM74C165 


HI 509 

RCA 

CD4052 



Motorola 

MCM7641 



Signetics 

10106 


HD74C1 73 

Fairchild 

F4076 


HI509A 

Datel 

MXD-409 



National 

DM77S296 

1270 

HD‘0107 

Fairchild 

FI 01 07 . 



Mitel . 

SU. 4076 


HM5101 

AMI 

S5101 

1041 



DM87S296 

1270 


Motorola 

MCI 01 07 



Motorola 

MCI 4076 


HM6100 

Intersil 

IM6100 



NEC Micro ^<*8425 

1466 


NEC America 

gP810107 



National 

CD4076 


HM6100A 

Intersil 

IM6100A 



TI 

SN54S474 



Plessey 

SP10107 




MM74C173 


HM6100C 

Intersil 

IM6100C 




SN74S474 



Signetics 

10107 



RCA 

CD4076 


HM6501 

AMi 

S5101 

1041 

HM7642 

Intel 

3605 


HD10109 

Fairchild 

FI 01 09 



Solitron 

CM4076 



Intel 

2101 



MMI 

5352 

1563 


Motorola 

MCI 01 09 



SSS 

SCL4076 




5101 




6352 

1252 


National 

DM10109 


H074C174 

Fairchild 

F40174 



NEC Micro 

^.PD5101 

1438 


National 

DM54S572 

1268 


NhC Arre-'ica 

/.;PB TO i G9 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

l Replacement 

1C Master 

Manufacturer 

j Replacement 

1C Master 

Manufacturer 

j Replacement 

1C Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

! Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Hitachi America, Ltd. (cont’d) 

HD10160 

Fairchild 

Motorola 

FI 01 60 

MC10160 

HD74S1 1 3 

Mitsubishi 

Motorola 

M5S113 

SN74S113 

HD74S74 

HD74S86 

Tl 

Fairchild 

SN74S74 

74S86 





Plessey 

SP10160 


National 

DM74S113 


National 

DM74S86 

HD10109 

Plessey 

SP10109 


Signetics 

10160 


Signetics 

74S113 


Signetics 

74S86 


Signetics 

10109 

HD10161 

Fairchild 

FI 01 61 


Tl 

SN74S1 1 3 


Tl 

SN74S86 

HD10110 

Fairchild 

F10110 


Motorola 

MC10161 

HD74S114 

Fairchild 

74S114 

HD7400 

Fairchild 

7400 


Motorola 

MC10110 


NEC America ^PB10161 


Mitsubishi 

M5S114 


ITT 

ITT7400 


NEC America 

hPBIOIIO 


Plessey 

SP10161 


National 

DM74S1 14 


Mitsubishi 

M53200 


Plessey 

SP10110 


Signetics 

10161 


Signetics 

74S114 


Motorola 

MC7400 


Signetics 

10110 

HD10162 

Fairchild 

F10162 


Tl 

SN74S114 


National 

DM7400 

HD10111 

Fairchild 

F10111 


Motorola 

MCI 01 62 

HD74S133 

Fairchild 

74S133 


NEC America 

jiPB7400 


Motorola 

MC10111 


NEC America 

,iPB10162 


Mitsubishi 

M5S133 


Raytheon 

7400 


National 

DM10111 


Plessey 

SP10162 


National 

DM74S133 


Signetics 

7400 


NEC America 

jjPBIOI 1 1 


Signetics 

10162 


Signetics 

74S133 


Tl 

SN7400 


Plessey 

SP10111 

HD10164 

Fairchild 

FI 01 64 


Tl 

SN74S133 


Toshiba 

TC7400 


Signetics 

10111 


Motorola 

MCI 0164 

HD74S134 

Fairchild 

74S134 


TRW 

7400 

HD10116 

Fairchild 

F10116 


NEC America 

pPB10164 


National 

DM74S134 

HD7402 

Fairchild 

7402 


Motorola 

MC10116 


Plessey 

SP10164 


Signetics 

74S134 


ITT 

ITT7402 


National 

DM10116 


Signetics 

10164 


Tl 

SN74S134 


Mitsubishi 

M53202 


Plessey 

SP10116 


Tl 

SN10164 

HD74S1 35 

Fairchild 

74S135 


Motorola 

MC7402 


Signetics 

10116 

HD10165 

Fairchild 

F10165 


National 

DM74S135 


National 

DM7402 

HD10117 

Fairchild 

F10117 


Motorola 

MC10165 


Signetics 

74S135 


NEC America jiPB7402 


Motorola 

MC10117 


Plessey 

SP10165 


Tl 

SN74S1 35 


Signetics 

7402 


National 

DM10117 


Signetics 

10165 

HD74S140 

Fairchild 

74S140 


Tl . 

SN7402 


NEC America 

HPB10117 

HD10174 

Fairchild 

F10174 


National 

DM74S140 


TRW 

7402 


Plessey 

SP10117 


Motorola 

MC10174 


Signetics 

74S140 

HD7403 , 

Fairchild 

7403 


Signetics 

10117 


NEC America jiPB10174 


Tl 

SN74S140 


ITT 

ITT7403 

HD10118 

Fairchild 

F10118 


Plessey 

SP10174 

HD74S15 

Fairchild 

74S15 


Mitsubishi 

M53203 


Motorola 

MCI 01 18 


Signetics 

10174 


Mitsubishi 

M5S015 


Motorola 

MC7403 


National 

DM10118 


Tl 

SN10174 


National 

DM74S15 


National 

DM7403 


NEC America 

jiPBIO1 18 

HD10175 

Fairchild 

F10175 


Signetics 

74S15 


Raytheon 

7403 


Piessey 

SP10118 


Motorola 

MC10175 


Tl 

SN74S15 


Signetics 

7403 


Signetics 

10118 


Plessey 

SP10175 

HD74S151 

AMD 

SN74S1 51 


Tl 

SN7403 

HD10119 

Fairchild 

FI 01 19 


Signetics 

10175 


Fairchild 

74S151 


TRW 

7403 


Motorola 

MC10119 

HD10179 

Fairchild 

FI 01 79 


Mitsubishi 

M5S151 

HD7404 

Fairchild 

7404 


National 

DM10119 


Motorola 

MCI 01 79 


National 

DM74S151 


ITT 

ITT7404 


Plessey 

SP10119 


Plessey 

SP10179 


Signetics 

74S151 • 


Mitsubishi 

M53204 


Signetics 

10119 


Signetics 

10179 


T! 

SN74S151 


Motorola 

MC740* 

HD10121 

Fairchild 

F10121 

HD10180 

Fairchild 

F10180 

HD74S174 

AMD 

SN74S174 


National 

DM7404 


Motorola 

MC10121 


Motorola 

MCI 01 80 


Fairchild 

74S174 


NEC America *iPB7404 I 


Natlona; 

CM' 0121 


NEC Ame-ire 

riPB'CSC 





Ptavtheon 

7404 


Plessey 

SP10121 


Plessey 

SP10180 


National 

DM74S174 


Signetics 

7404 


Signetics 

10121 


Signetics 

10180 


Signetics 

74S174 


Tl 

SN7404 

HD10124 

Fairchild 

FI 01 24 

HD10181 

Fairchild 

FI 01 8 1 


Tl 

SN74S174 


Toshiba 

TC7404 


Motorola 

MCI 01 24 


Motorola 

MC10181 

HD74S175 

AMD 

SN74S175 


TRW 

7404 


National 

DM10124 


NEC Afnerica 

/1PBIOI8I 


Fairchild 

74S175 

HD7405 

Fairchild 

7405 


NEC America 

p.PB10124 


Plessey 

SP10181 


Mitsubishi 

M5S175 


ITT 

ITT7405 


Plessey 

SP10124 


Signetics 

10181 


National 

DM74S175 


Mitsubishi 

M53205 


Signetics 

10124 

HD74S00 

Fairchild 

74S00 


Signetics 

74S175 


Motorola 

MC7405 

HD10125 

Fairchild 

F10125 


Hitachi 

HD74S00 


Tl 

SN74S175 


National 

DM7405 


Motorola 

MC10125 


Mitsubishi 

M5S000 

HD74S181 

AMD 

SN74S181 


NEC America uPB7405 


Plessey 

SP10125 


National 

DM74S00 


Fairchild 

74S181 . 


Raytheon 

7405 


Signetics 

10125 


Signetics 

74S00 


Mitsubishi 

M5S181 


Signetics 

7405 

HD10130 

FairchHd 

FI 01 30 


Tl ‘ 

SN74S00 


Signeitics 

74S181 


Tl 

SN7405 


Motorola 

MC10130 

HD74S03 

Fairchild 

74S03 


Tl 

SN74S181 


TRW 

7405 


Plessey 

SP10130 


Mitsubishi 

M5S003 

HD74S20 

Fairchild 

74S20 

HD7406 

Fairchild 

7406 


Signetics 

10130 


National 

DM74S03 


Mitsubishi 

M5S020 


ITT 

1TT7406 

HD10131 

Fairchild 

FI 01 31 


Signetics 

74S03 


National 

DM74S20 


Mitsubishi 

M53206 


Motorola 

MC10131 


Tl 

SN74S03 


Signetics 

74S20 


Motorola 

MC7406 


NEC America uPB10131 

HD74S04 

Fairchild 

74S04 


Tl 

SN74S20 


National 

DM7406 


Plessey 

SP10131 


Mitsubishi 

M5S004 

HD74S22 

Fairchild 

74S22 


Signetics 

7406 


Signetics 

10131 


National 

DM74 S04 


Mitsubishi 

M5S22 


Tl 

SN7406 

HD10132 

Fairchild 

F10132 


Signetics 

74S04 


National 

DM74S22 


TRW 

7406 


Motorola 

MC10132 


Tl 

SN74S04 


Signetics 

74S22 

HD7407 

Fairchild 

7407 


Signetics 

10132 

HD74S05 

Fairchild 

74S05 


Tl . 

SN74S22 


ITT 

ITT7407 

HD10133 

Fairchild 

FI 01 33 


Mitsubishi 

M5S005 

HD74S251 

AMD 

SN74S251 


Mitsubishi 

M53207 


Motorola 

MCI 01 33 


National 

DM74S05 


Fairchild 

74S251 


Motorola 

MC7407 


NEC America jiPB10133 


Signetics 

74S05 


Mitsubishi 

M5S251 


National 

DM7407 


Plessey 

SP10133 


Tl 

SN74S05 


National 

DM74S251 


Signetics 

7407 


Signetics 

10133 

HD74S10 

Fairchild 

74S10 


Signetics 

74S251 


Tl 

SN7407 

HD10134 

Fairchild 

F10134 


Mitsubishi 

M5S010 


Tl 

SN74S251 


TRW 

7407 


Motorola 

MC10134 


National, 

DM74S10 

HD74S40 

Fairchild 

74S40 

HD7409 

Fairchild 

7409 


Plessey 

SP10134 


Signetics 

74S10 


Mitsubishi 

M5S040 


ITT 

ITT7409 


Signetics 

10134 


Tl 

SN74S10 


National 

DM74S40 


Mitsubishi 

M53209 

HD10136 

Fairchild 

FI 01 36 

HD74S11 

Fairchild 

74S11 


Signetics 

74S40 


Motorola 

MC7409 


Motorola 

MC10136 


Mitsubishi 

M5S011 


Tl 

SN74S40 


National 

DM7409 


Plessey 

SP10136 


National 

DM74S11 

HD74S64 

Fairchild 

74S64 


Raytheon 

7409 


Signetics 

10136 


Signetics 

74S11 


National 

DM74S64 


Signetics 

7409 

HD10145 

Fairchild 

F10145 


Tl 

SN74S11 


Signetics 

74S64 


Tl 

SN7409 


Motorola 

MC10145 

HD74S1 12 

Fairchild 

74S112 


Tl 

SN74S64 


TRW 

7409 


Plessey 

SP10145 


Mitsubishi 

M5S112 

HD74S65 

Fairchild 

74S65 

HD7410 

Fairchild 

7410 


Signetics 

10145 


Motorola 

SN74S112 


National 

DM74S65 


ITT 

ITT7410 

HD10148 

NEC America 

PPB10148 


National 

DM74S112 


Signetics 

74S65 


Mitsubishi 

M53210 


Plessey 

SP10148 


Signetics 

74S112 


Tl 

SN74S65 


Motorola 

MC7410 


Signetics 

10148 


Tl 

SN74S1 12 

HD74S74 

Fairchild 

74S74 


National 

DM7410 


Tl 

SN10148 

HD74S113 

Fairchild 

74S113 


Mitsubishi 

M5S074 


NEC America ^PB7410 j 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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»C MASTER 


Manufacturer 

j Reptacemen 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

{ Replacement 

IC Master 

Manufacturer 

; Replacement 

IC Master 

Device 

! Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Hitachi America, 

Ltd. (contfd) 

HD74151 

NEC America 
Raytheon 

pPB74151 

74151 

HD74166 

Raytheon 

Signetics 

74166 

74166 

HD7426 

Signetics 

T! 

7426 

SN7426 





Signetics 

74151 


Tl 

SN74166 


TRW 

7426 

HD7410 

Raytheon 

7410 


Tl 

SN74151 

HD7417 

Fairchild 

7417 • 

HD7427 

Fairchild 

7427 


Signetics 

7410 


TRW 

74151 


ITT 

ITT7417 


Mitsubishi 

M53227 


Tl 

SN7410 

HD74156 

Fairchild 

74156 


Mitsubishi 

M53217 


Motorola 

MC7427 



SN7427 


ITT 

ITT741 56 


Motorola 

MC7417 


National 

DM7427 


Toshiba 

TC7410 


Mitsubishi 

M53356 


National 

DM7417 


Signetics 

7427 


TRW 

7410 


Motorola 

MC74156 


Signelics 

7417 

HD7430 

Fairchild 

7430 

HD74107 

Fairchild 

74107 


National 

DM/4156 


Tl 

SN7417 


ITT 

ITT7430 


ITT 

ITT74 1 07 


NEC America 

p.P3741 56 


TRW 

7417 


Mitsubishi 

M53230 


Mitsubishi 

M53307 


Raytheon 

74156 

HD74174 

AMD 

SN74174 


Motorola 

MC7430 


Motorola 

MC741C7 


Signetics 

74156 


Fairchild 

74174 


National 

DM7430 


National 

DM74107 


T! 

SN74156 


Mitsubishi 

M53374 


NEC Amenca 

jxPB7430 


NEC America 

^tPS74lQ7 


TRW 

74156 


Motorola 

MC74174 


Signetics 

7430 


Signetics 

74107 

HD74157 

AMD 

SN74157 


National 

DM74174 


Tl 

SN7430 


Tl 

SN74107 


Fairchild 

74157 


Raytheon 

74174 


TRW 

7430 

HD741 1 

Fairchild 

7411 ■ 


ITT 

ITT74157 


Signetics 

74174 

HD7432 

Fairchild 

7432 


ITT 

ITT7411 


Mitsubishi 

M53357 


Tl 

SN74174 


ITT 

ITT7432 


National 

DM7411 


Motorola 

MC74157 

HD74175 

AMD 

SN74175 


National 

DM7432 


Raytheon 

7411 


National 

DM74157 


Fairchild 

74175 


Signetics 

7432 


Signetics 

7411 


NEC Amenca 

pPB74157 


Mitsubishi 

M53375 


Tl 

SN7432 

HD7412 

Fairchild 

7412 


Raytheon 

74157 


Motorola 

MC74175 

HD7440 

Fairchild 

7440 


ITT 

ITT7412 


Signetics 

74157 


National 

DM74175 


ITT 

ITT7440 


Raytheon 

7412 


Tl 

SN74157 


NEC America 

M PB74175 


Mitsubishi 

M53240 


Signetics 

7412 

HD7416 

Fairchild 

7416 


Raytheon 

74175 


Motorola 

MC7440 


Tl 

SN7412 


ITT 

ITT7416 


Signetics 

74175 


National 

DM7440 


TDVAf 

7412 


Mitsubishi 

M5321S 


Ti 

SN741 75 


NiEC America 

jjPB7440 

HD74121 

Fairchild 

74121 


Motorola 

MC7416 

HD74180 

Fairchild 

74180 


Signetics 

7440 


ITT 

ITT74121 


National 

DM7416 


ITT 

ITT74180 


Tl 

SN7440 


iWTSuDiSrii 



oiyn«tiCS 

741 6 


Mitsubishi 

M5336G 


TRW 

7440 


Motorola 

MC74121 


Tl 

SN7416 


Motorola 

MC74180 

HD7442 

Fairchild 

7442 


National 

DM74121 


TRW 

7416 


National 

DM74180 


ITT 

ITT7442 


Signetics 

74121 

HD74160 

AMD 

SN74160 


NEC Amenca 

juPB74180 


Mitsubishi 

M53242 


Tl 

SN74121 


Fairchild 

74160 


Raytheon 

74180 


Motorola 

MC7442 


TRW 

74121 


ITT 

iTT74160 


Signetics 

74180 


National 

DM7442 

HD74125 

Fairchild 

74125 


Mitsubishi 

M53360 


Ti 

SN74180 


NEC Amenca M PB7442 


Mitsubishi 

M53325 


Motorola 

MC74160 


TRW 

74180 


Raytheon 

7442 


National 

DM74125 


National 

DM74160 

HD74190 

Fairchild 

74190 


Signetics 

7442 


Signetics 

74125 


Raytheon 

74160 


ITT 

ITT74190 


Tl 

SN7442 


Tl 

SN74125 


Signetics 

74160 


Mitsubishi 

M53390 

HD7443 

Fairchild 

7443 

HD74126 

Fairchild 

74126 


Ti 

SN74160 


Motorola 

MC74190 


ITT 

ITT7443 


Mitsubishi 

M53326 


TRW 

74160 


National 

DM74190 


Mitsubishi 

M53243 


National 

DM74126 

HD74161 

AMD 

SN74161 


Raytheon 

74190 


Motorola 

MC7443 


Signetics 

74126 


Fairchild 

74161 


Signetics 

74190 


Raytheon 

7443 


Tl 

SN74126 


ITT 

ITT74161 


Tl 

SN74190 


Signetics 

7443 

HD74132 

Fairchild 

74132 


Mitsubishi 

M53361 

HD74191 

Fairchild 

74191 


Tl 

SN7443 


Mitsubishi 

M53332 


Motorola 

MC74161 


ITT 

ITT74191 

HD7444 

Fairchild 

7444 


Motorola 

MC74132 


National 

DM74161 


Mitsubishi 

M53391 


ITT 

ITT7444 


National 

DM74132 


NEC Amenca 

pPB7416l 


Motorola 

MC74191 


Mitsubishi 

M53244 


Siqnetics 

74132 


Raytheon 

74161 


National 

DM74191 


Motorola 

MC7444 


Tl 

SN74132 


Signetics 

74161 • 


Raytheon 

74191 


Raytheon 

7444 

HD74136 

Motorola 

MC74136 


Tl 

SN74161 


Signetics 

74191 


Signetics 

7444 


Raytheon 

74136 


TRW 

74161 


Tl 

SN74191 


Tl 

SN7444 


Tl 

SN74136 

HD74162 

AMD 

SN74162 

HD74194 

AMD 

SN74194 

HD7450 

Fairchild 

7450 


TRW 

74136 


Fairchild 

74162 


Fairchild 

74194 


ITT 

ITT7450 

HD7414 

Fauchild 

7414 


ITT 

ITT74162 


ITT 

ITT 74 194 


Mitsubishi 

M53250- 


Mitsubishi 

M53214 


Mitsubishi 

M53362 


Motorola 

MC74194 


Motorola 

MC7450 


Motorola 

MC7414 


Motorola 

MC74162 


National 

DM74194 


National 

DM7450 


National 

DM7414 


National 

DM74162 


Signetics 

74194 


NEC America 

pPB7450 


Signetics 

7414 


Raytheon 

74162 


Tl 

SN74194 f 


Signetics 

7450 


Tl 

SN7414 


Signetics 

74162 

HD74198 

Fairchild 

74198 


Ti 

SN7450 

HD74147 

Mitsubishi 

M53347 


Tl 

SN74162 


Mitsubishi 

M53398 


TRW 

7450 


National 

DM74147 


TRW 

74162 


National 

DM74198 

HD7451 

Fairchild 

7451 


NEC America 

^P874147 

HD74163 

AMD 

SN74163 


NEC America 

P.PB74198 


ITT 

ITT7451 


Signetics 

74147 


Fairchild 

74163 


Raytheon 

74198 


Motorola 

MC7451 


Tl 

SN74147 


ITT 

ITT74163 


Signetics 

74198 


National 

DM7451 

HD74148 

Mitsubishi 

M53348 


Mitsubishi 

M53363 


Tl 

SN74198 


NEC America 

/iPB7451 


National 

DM74146 


Motorola 

MC74163 

HD7420 

Fairchild 

7420 


Signetics 

7451 


NEC America 

/iPB74148 


National 

DM74163 


ITT 

ITT7420 


Tl 

SN7451 


Signetics 

74148 


Raytheon 

74163 


Mitsubishi 

M53220 


TRW 

7451 


Tl 

SN74148 


Signetics 

74163 


Motorola 

MC7420 

HD7453 

Fairchild 

7453 

HD74150 

Fairchild 

74150 


Tl 

SN74163 


National 

DM7420 


ITT 

ITT7453 


Mitsubishi 

M53350 


TRW 

74163 


NEC America 

pPB7420 


Mitsubishi 

M53253 


Motorola 

MC74150 

HD74164 

AMD 

74164 


Raytheon 

7420 


Motorola 

MC7453 


National 

DM74150 


Fairchild 

74164 


Signetics 

7420 


National 

DM7453 


NEC America 

pPB741 50 


ITT 

ITT74164 


Tl 

SN7420 


NEC Amenca 

jiPB7453 


Raytheon 

74150 


Mitsubishi 

M53364 


Toshiba 

TC7420 


Signetics 

7453 


Signetics 

74150 


National 

DM74164 


TRW 

7420 


Tl 

SN7453 


Tl 

SN74150 


NEC America 

^PB74164 

HD7422 

Fairchild 

7422 


TRW 

7453 


TRW 

74150 


Raytheon 

74164 


Raytheon 

7422 

HD7454 

Fairchild 

7454 

HD74151 

Fairchild 

74151 


Signetics 

74164 


Tl 

SN7422 


ITT 

ITT7454 


ITT 

ITT741 51 


Tl 

SN74164 

HD7426 

Fairchild 

7426 


Motorola 

MC7454 


Mitsubishi 

M53351 

HD74166 

Fairchild 

74166 


ITT 

ITT7426 


National 

DM7454 


Motorola. 

MC74151 


Mitsubishi 

M53366 


Motorola 

MC7426 


NEC America pPB7454 


National 

DM74151 


National 

DM74166 


National 

DM7426 


Signetics 

7454 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer I Replacement 1C Maatei 

Device ' Source Device Page 


Hitachi America, Ltd. (cont’d) 


Tl 

TRW 

Fairchild 

Mitsubishi 

Motorola 

National 

NEC America 

Signetics 

Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 

NEC America 

Raytheon 

Signetics 

Tl 

TRW 

Fairchild 

ITT ’ 

Mitsubishi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

Mitsupisni 

Motorola 

National 

NEC America 

Signetics 

Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 

NEC America 

Raytheon 

Signetics 

Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 

Signetics 

Tl 

TRW 
Fairchild 
- ITT' 
Mitsubishi 
Motorola 
National 
Signetics 
Tl 

TRW 

Fairchild 

ITT 

Mitsubishi 

Motorola 

National 


SN7454 

7454 

7460 

M53260 

MC7460 

DM7460 

HPB7460 

7460 

SN7460 

7460 

7472 

ITT7472 

M53272 

MC7472 

DM7472 

7472 

SN7472 

7472 

7474 

ITT7474 

M53274 

MC7474 

DM7474 

jiPB7474 

7474 

7474 

SN7474 

7474 

7475 
ITT7475 
M53275 
MC7475 
DM7475 
7475 
SN7475 
7475 
7485 
M532S5 
MC7485 
DM7485 
jiPB7485 
7485 
SN7485 

7485 

7486 
ITT7486 
M53286 
MC7486 
DM7486 
pPB7486 
7486 
7486 
SN7486 
7486 
7490 
ITT7490 
M53290 
MC7490 
DM7490 
7490 
SN7490 
7490 
7492 
ITT7492 
M53292 
MC7492 
DM7492 
7492 
SN7492 

7492 

7493 
ITT7493 
M53293 
MC7493 
DM7493 
7493 
SN7493 
7493 
7496 
ITT7496 
M53296 
MC7496 
DM7496 


Manufacturer 

Device 

Replacement 

Source 

1C Master 
Device Page 

HD7496 

Signetics 

7496 


Tl 

SN7496 


TRW 

7496 

HM2114 

Tl 

TMS4045 

M6800 

AMI 

S6800 1538,1548 


Fairchild 

F6800 


Motorola ’ 

MC6800 

Hughes Aircraft, Solid State 

Products 


HCMP1802 

RCA 

CDP1802 

HCMP1824 

RCA 

CDP1824 

HCMP1831 

RCA 

CDP1831 

HCMP1832 

RCA- 

CDP1832 

HCMP1833 

RCA 

CDP1833 

HCMP1834 

RCA 

CDP1834 

HCMP1852 

RCA 

CDP1852 

HCMP1853 

RCA 

CDP1853 

HCMP1854 

RCA 

CDP1854 

HCMP1856 

RCA 

CDP1856 

HCMP1857 

RCA 

CDP1857 

HCMP1858 

RCA 

CDP1858 

HCMP1859 

RCA 

CDP1859 

Hybrid Systems 


ADC586-10 

Teledyne S 

8701 

ADC586-12 

Teledyne S 

8702 

ADC586-8 

Teledyne S 

8700 

Intel 

1101 

AMD 

1101 


Intersil 

IM7501 

IM751 1 


Mostek 

MK4007 


National 

MM1101 

1103 

AMI 

SI 46 


Fairchild 

1103 


Hitachi 

HM3503 


Nortec 

1103 


Rockwell 

1103 


Signetics 

1103 


Synertek 

SY1103 

11 03 A 

AMI 

S1103A 


Rockwell 

1103A 


Synertek 

1103A 

♦ 1301 

AMI 

S8773 

1302 

G! 

R05-1302 

1402 

AMD 

1402 


AMI ” 

S2502A 


National 

MM 1402 


Nortec 

1402 


SGS 

M141 


Signetics 

2502 


Synertek 

SY1402 

1403 

AMD 

1403 


National 

MM1403 


Nortec 

1403 


SGS 

Ml 36 


Signetics 

2503 


Synertek 

SY1403 

1404 

AMD 

1404 


National 

MM1404 


Nortec 

1404 


SGS 

Ml, 30 


Signetics 

2504 


Synertek 

SY1404 

1405 

AMD 

1405 


Signetics 

2505 

1406 

AMD 

1406 

1407 

AMD 

1407 

1504 

AMI 

SI 685 

1506 

AMD 

1506 

1507 

AMD 

1507 

♦ 1702 

AMD 

1702 


Mostek 

MK3702 


National 

MM 1702 1365 


Signetics 

1702 

1702A 

AMD 

1702 


Mostek 

MK3702 


National 

MM 1702 1365 


Manufacturer 

Device 

| Replacement 1C Master 

! Source Device Page 

Manufacturer 1 Replacement 1C Master 

Device ' Source Device Page 

1702A 

Signetics 

1702 


2125 

NEC Micro 

HPD2125 


21C1 

AMD 

2101 


2146 

AMI 

SI 46 



EA 

EA2101 


2147 

AMI 

S4019 



Fujitsu 

MB8101 


2308 

EA 

EA2308 



Harris 

HM6501 

1174 


Fairchild 

3508 



Hitachi 

HM2-101 



Fujitsu 

MB8308 



National 

MM2101 



Mostek 

MK30000 



NEC Micro 

P.PD2101 



NEC Micro /xPD230B 

1478 


Signetics 

2101 


2316 

EA 

2316 



Synertek 

SY2101 



EMM/Semi RQ3-8316 



Tl 

TMS2101 



Gl 

R03-8316 




TMS4039 



Mostek 

MK31000 


2102 

AMD 

2102 




MK34000 




9102 



Motorola 

MCM68316 



EA 

EA2102 



NEC Micro pPD2316 

1481 


Fairchild 

21L02 


2401 

Synertek 

SY2401 




2102 


2405 

AMI 

SI 685 



Fujitsu 

MB8102 



Synertek 

SY2405 



Intersil 

IM7552 


2616 

NEC Micro fiPD2316 

1481 


Mostek 

MK4102 


2708 

AMD 

2708 



National 

MM2102 

1300 


EA 

EA2708 



NEC Micro 

HPD2102 



Fairchild 

2708 

1093 


SGS 

M330 



Fujitsu 

MB8518 



Signetics 

21F02 



Mostek 

MK2708 




2102 



Motorola 

MCM2708 



Synertek 

SY2102 




MC27A08 




SY5102 



- 

MC2708 



Tl 

TMS2102 



National 

MM2708 




TMS4033 



Tl 

TMS2708 




TMS4034 


3002 

Signetics 

N3002 

1868 



TMS4035 


3101 

AMD 

AM27S02 


2104 

Fairchild 

4096 




3101 



Mostek 

MK4027 



MMI 

5560 




MK4096 




6560 



NEC Micro jiPD414 

1395 


National 

MM54S289 


21 04 A 

Fairchild 

M4027 

1118 



MM74S289 



Signetics 

4027 



NEC Micro 

fiPB2089 


2107 

NEC Micro nPD411 

1375 



HPB2289 


2 107 A 

Tl 

TMS4030 



Signetics 

N82S25 




TMS4060 




3101 


21078 

Fujitsu 

- MBS'**) 7 



Tt 

SN54S289 

- -J 


Intersil 

7280 




SN74S289 



National 

MM5280 

1336 

3102 

Fairchild 

93400 



NEC Micro jiPD411 

1375 

3104 

Fairchild 

93402 



Tl 

TMS4060 


3106 

Fairchild 

93421 


2111 

AMD 

2111 



MMI 

6531 



EA 

EA2111 



National 

MM74S200 



Fujitsu 

MB8111 



NEC Micro 

>iPB2200 



National 

MM2111 



Raytheon 

RC5340 



NEC Micro 

fiPD2111 




RM5340 



Signetics 

2111 



Signetics 

82S16 


' 

Synertek 

SY2111 



Tl 

SN54S200A 



Tl 

TMS21 1 1 




SN54S201 




TMS4042 




SN74S200A 


2112 

AMD 

2112 




SN74S201 



EA 

EA2112 


3107 

Fairchild 

93411 



Fujitsu 

MB8112 



MMI 

5530 



National 

MM2112 




6530 



Signetics 

2112 



National 

MM74S206 



Synertek 

SY2112 



NEC Micro 

)nPB2206 



Tl 

TMS2112 



Raytheon 

RC5330 




TMS4043 




RM5330 


2114 

AMI 

S4016 

1035 


Signetics 

S82S17 



EMM/Semi 2114 

1078 



74S01 



Fairchild 

2114 




82S17 



Fujitsu 

MB8114 



Tl 

SN54S300 



Harris 

HM6514 

1178 



SN54S301 



Motorola 

MCM2114 




SN74S300 



NEC Micro pPD2114 

1489 



SN74S301 



Synertek 

SY2114 


3110 

Tl ! 

SN749214 



Tl 

TMS4045 




SN74S314 


2115 

AMI 

S4015 

1032 

3202 

Fairchild 

93401 



Fujitsu 

MB8115 


3 207 A 

NEC Micro 

pPD246 



NEC Micro /J.PD2114 

1489 


Signetics 

3207 


2116 

Fairchild 

F16K 

1110 

3212 

Tl 

SN54S412 



Intersil 

7116 




SN74S412 



Mostek 

MK4116 


3232 

Motorola 

MC3232 



Motorola 

MCM4116 


3245 

Motorola 

MC3245 



NEC Micro uPD416 

1402 

♦3301 

AMD 

SN74186 



Signetics 

2690 



Intersil 

IM5603 



Tl 

TMS4116 



MMI 

H6200 


2117 

Mostek 

MK4116 




5200 

1252 


Zilog 

Z6116 



Signetics 

. 82S226 


2125 

AMI 

S4025 

1032 


Tl 

SN54187 



Fujitsu 

MB8125 




SN74187 



Harris 

HM6508 

1180 

♦3304 

MMI 

6340 

1252 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 1 Replacement IC Master 

Device ' Source Device Page 

Manufacturer j Replacement IC Master 

Device Source Device Page 

Manufacturer | Replacement IC Master 

Device Source Device Page 

Manufacturer ; Replacement IC Master 

Device Source Device Page 

intei (cont’ti) 



4001 

Harris 

HM7621 

1192 

6316 

NEC Micro fiPD2316 

1481 

Gl 19 

Siiiconix 

Gl 1 9 







HM7621A 

1202 


Synertek 

SY2316 


G123 

Siliconix 

Gl 23 







National 

INS4001 


8316A 

AMD 

831 6A 


G125 

Siliconix 

Gl 25 


♦3304 

Signetics 

82S215 


4002 

National 

INS4002 



AMI 

S6831A 


G126 

Siliconix 

G126 




8205 


4003 

National 

INS4003 




1062,1560 

G127 

Siliconix 

G127 


3601 

Fairchild 

93417 

1151 

4004 

National 

INS4004 

1656 


EA 

EA8316A 


G128 

Siliconix 

G128 



Harris 

HM7610 

1192 

4008 

National 

INS4003 



NEC Micro /nPB23i6A 


G129 

Siliconix 

Gl29 




HM7610A 

1200 

4009 

National 

INS4009 



Synertek 

SY8316A 


G130 

Siliconix 

G130 




HPROM1024A 

4201 

National 

DP4201 

465 

8316B 

AMt 

S6831B 


G13i 

Sikconix 

Gl 31 



Intersil 

IM5603 


4316 

NEC Micro M PD2316A 

1481 



1062,1560 

G132 

Siliconix 

G132 



MMI 

5300 

1248 

4702 

AMD 

4702 



EA 

EA8316B 


HA2505 

Date! 

AM-450-2 




6300 

1252 

5101 

AMI 

S5101 

1041 


NEC Micro p.PB2316B 


HA2525 

Datel 

AM-450-2 



NEC Micro p.PB403 

1462 



S6831B 



Synertek 

SY8316B 


IH5009 

AMI 

MX52 



Signetics 

N82S126 




1062,1560 

8355 

NEC Micro M PD8355 

1848 


National 

AH5009 



T! 

SN54S387 



Harris 

HM6501 

1174 

8702 

AMD 

8702 


IHS010 

AMI 

MX52 




SN74S387 



NEC Micro ^PD5101 

1438 

8708 

Mostek 

MK2708 



National 

AH5010 


3601-1 

National 

DM54S387 

1264 

5201 

SSS 

SCL5424 


8748 

NEC Micro M PD8748 

1849 

IH5040 

Harris 

HI5040 

410 



DM74S387 

1264 

5801 

SSS 

SCL5437 


8755 

NEC Micro pPD8755 

1848 

IH5041 

Harris 

HI5041 

410 

3602 

Fairchild 

93436 

1151 

8035 

NEC Micro M PD8035 

1849 





IH5042 

Harris 

HI5042 

410 


Harris 

HM7620 

1192 

8048 

AMD 

8048 


Intorriocinn 




Siliconix 

DGI 88 




HM7620A 

1202 


NEC Micro pP08048 

1849 




IH5043 

Siliconix 

DG191 



MMI 

530S 

1248 


Signetics 

8048 






IH5044 

Harris 

HI5044 

410 



6305 

1252 

8080A 

AMD 

9080A 


Monochip A 

Exar 

XR-A100 


IH5045 

Harris 

HI5045 

410 


National 

DM54S570 



National 

INS8080A 


Monochip B 

Exar 

XR-B100 



Siliconix 

DGI 85 




DM74S570 

1266 



1656,1670 

Monochip D 

Exar 

XR-D100 


IH5046 

Harris 

H 15046 

410 


Signetics 

82S130 



NEC Micro jrPD8080AF 1736 





IH5047 

Harris 

HI5047 

410 


Tl 

SN54S475 



Signetics 

MP8080A 






IH5048 

Siliconix 

DG181 




SN74S475 



Tl 

TMSR0R0A 


miersi! 




IH5049 

Harris 

HI 5043 

4 »0 

3604 

Harris 

HM7640 

1192 

8085 

AMD 

8085 







Siliconix 

DGI 84 




HM7640A 

1204 


NEC Micro p.PD8085 

1847 

AH0126 

Siliconix 

DG126 


IH5050 

Harris 

HI5050 

410 


MMI 

5340 

1563 

8101 

NEC Micro 

..DHOl A 

■ w 1 


AHG1 29 

Siiiconix 

DGi 29 



Siliconix 

DGi 67 




6340 

1252 

8102 

NEC Micro 

fiP2102A 


AH0133 

Siliconix 

DG133 


IH5051 

Harris 

HI5051 

410 


National 

DM77S295 

1270 

8111 

NEC Micro 

pP21 1 1 AL 


AH0134 

Siliconix 

DGI 34 



Siliconix 

DGI 90 




DM87S295 

1270 

8155 

NEC Micro pPD8155 

1847 

AH0139 

Siliconix 

DGI 39 


IH5060 

Harris 

HI506 

418 



SN54S475 


8156 

NEC Micro ^PD8156 

1847 

AH0140 

Siliconix 

DGI 40 


IH5070 

AD 

AD7507 




SN74S475 


8212 

AMD 

8212 


AH0141 

Siliconix 

DG141 



Harris 

HI507 

418 


NEC Micro 

j*PB405 



National 

DP8212 

489 

AH0142 

Siliconix 

DGI 42 



Siliconix 

DG507 



Signetics 

N82S140 



NEC Micro pPB8212 

1804 

AH0143 

Siiiconix 

DGI 43 


IM55S08 

'Tl 

SN54S314 


3605 

Harris 

HM7642 

1192 


Tl 

SN54S412 


AH0144 

Siliconix 

DG144 




SN74S314 



MMI 

5352 

1563 



SN74S412 


AH0145 

Siliconix 

DGi 45 


IM55S18 

Tl 

SN54S214 




6352 

1252 

8214 

NEC Micro pPB6214 

1758 

AH0146 

Siliconix 

DGI 46 




SN74S214 



National 

DM54S572 

1268 

8216 

AMD 

8216 


AH0151 

Siiiconix 

DGI 51 




SN74S314 




DM74S572 

1268 


NEC Micro pPB8216 

1810 

AH0152 

Siliconix 

DGI 52 


IM5501 

AMD 

IM5501 



NEC Micro |iPB406 

1470 

8224 

AMD 

8224 


AH0153 

Siiiconix 

DGI 53 



MMI 

5560 



Signetics 

82S136 



National 

OP8224 

477 

AH0154 

Siliconix 

DGI 54 




6560 


3608 

Harris 

HM7680 

1220 


NEC Micro ^PB8224 

1764 

AH0161 

Siliconix 

DG161 



NEC Micro fiPB2089 



MMI 

6380 



Tl 

SN74LS424 


AH0162 

Siiiconix 

DGI 62 



Signetics 

82S25 



NEC Micro )iPB408 

1491 

8226 

AMD 

8226 


AH0163 

Siliconix 

DGI 63 



Tl 

SN54S289 



Signetics 

N82S280 



NEC Micro m PB8226 

1810 

AH0164 

Siliconix 

DGI 64 




SN74S289 


3621 

Harris 

HM7611 

1192 

8228 

AMD 

8228 


DG111 

Siliconix 

DGM1 1 1 


IM5502 

Tl 

SN54S81 A 




HM7611A 

1200 


National 

DP8228 

483 

DG116 

Siliconix 

DG1 16 




SN5481A 



MMI 

5301 

1248 


NEC Micro M PB8228 

1769 

DG118 

Siliconix 

DGI 72 


IM5503 

MMI 

6531 




6301 

1252 


} i 

SN74S428 


DG123 

Siliconix 

DGI 23 



Signetics 

N82S17 



National 

OM54S287 

1264 



TIM8228 


DG125 

Siliconix 

DGI 25 




74S301 




DM74S287 

1264 

8238 

AMD 

8238 


DG126 

Siliconix 

DGI 26 



Tl 

SN54S300 



Tl 

SN54S287 



National 

DP8238 

483 

DG129 

Siliconix 

DGI 29 




SN54S301 




SN74S287 



NEC Micro pPB8238 

1769 

DG133 

Siliconix 

DGI 33 




SN74S300 


3622 

Fairchild 

93446 

1151 



pPD8238 


DG134 

Siliconix 

DGI 34 




SN74S301 



Harris 

HM7621 

1192 


Tl 

SN74S438 


DG139 

Siliconix 

DGI 39 


IM5508 

Fairchild 

93415 

1137 



HM7621A 

1202 



TIM8238 


DG140 

Siliconix 

DG140 



Signetics 

N82S10 



MMI 

5306 

1248 

8251 

AMD 

9551 


DGI 41 

Siliconix 

DG141 



Tt 

SN54214 




6306 

1252 


National 

DP8251 


DG142 

Siliconix 

DG142 




SN54314 



National 

DM54S571 

1266 


NEC Micro pPD82S1 

1814 

DG143 

Siliconix 

DGI 43 




SN74S314 




DM74S571 

1266 

8253 

NEC Micro M PD8253 

1845 

DG144 

Siliconix 

DGI 44 




SN7481A 



Signetics 

82S131 


8255 

AMD 

9555 


DG145 

Siliconix 

DGI 45 


IM5512 

Tl 

SN5481A 


3624 

Harris 

HM7641 

1192 


National 

DP8255 


DG146 

Siliconix 

DGI 46 


IM5523 

Fairchild 

93421 




HM7641A 

1204 


NEC Micro 

pPD8225 


DG151 

Siliconix 

DG151 



MMI 

5531 



MMI 

5341 

1563 



juPD8255 

1830 

DG152 

Siliconix 

DGI 52 




6531 




6341 

1252 

8257 

AMD 

8257 


DG153 

Siliconix 

DGI 53 



National 

MM74S200 



National 

DM77S296 

1270 


NEC Micro pPD8257 

1837 

DG154 

Siliconix 

DGI 54 



NEC Micro >iPB2200 




DMB7S296 

1270 

8259 

AMD 

8259 


DG161 

Siliconix 

DG161 



Raytheon 

RC5340 




SN54S474 



NEC Micro |iPD8259 

1846 

DG162 

Siliconix 

DGI 62 




RC5540 




SN74S474 


8300 

National 

DP8300 

488 

DG163 

Siliconix 

DGI 63 




RM5340 



NEC Micro MPB425 

1466 

8302 

National 

DP8302 

496 

DG164 

Siliconix 

DGI 64 



Signetics 

N82S16 



Signetics 

N82S141 


8304 

National 

DP8304 

501 

DG182 

Siliconix 

DGI 82 




S82S16 


3625 

Harris 

HM7643 

1192 

8308 

AMD 

9208 


DG185 

Siliconix 

DGI 85 



Tl 

SN54S201 



MMI 

5353 

1563 


EA 

EA8308 


DG188 

Siliconix 

DGI 88 




SN54200A 




6353 

1252 


Mostek 

MK30000 


DG191 

Siliconix 

DG191 




SN74S201 



National 

DM54S573 

1268 


NEC Micro pPD2308 

1478 

DG426 

Siliconix 

DGI 26 




SN74200A 




DM74S573 

1268 


Ti 

TMS4700 


DG464 

Siliconix 

DGI 64 


IM5533 

Fairchild 

93411 



NEC Micro nPB426 

1470 

8316 

AMI 

S6831 1062,1560 

D123 

Siliconix 

D123 



MMI 

5530 



Signetics 

82S137 


. 


86831 B 


D125 

Siliconix 

D126 




6530 


3628 

Harris 

HM7681 

1220 


EA 

EA8316 


Gl 15 • 

Siliconix 

Gl 1 5 



National 

MM74S206 



MMI 

6381 



Gl 

R03-8316 


Gl 16 

Siliconix 

Gl 16 



NEC Micro uPB2206 



NEC Micro ^PB428 

1491 


Mostek 

MK31000 


Gl 17 

Siliconix 

Gll7 



Raytheon 

RC5330 



Signetics 

N82S181 




MK34000 


Gl 18 

Siliconix 

Gl 18 




RM5330 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the !C Master on the pages noted. 
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Intersil (cont’d) 

IM5624 

Harris 

Intel 

HM7621A 

3622 

1202 

IM7708 

Signetics 

Tl 

2708 

T^S2708 

~ 

LM148 

Exar 

Raytheon 

XR4741 

LM148 






MMI 

5306 

1248 

IM7712 

AMD 

AM2806 


LM248 

AMD 

LM248 

IM5533 

Signetics 

T! 

N82S17 




6306 

1252 


Nortec 

2512 



Exar 

XR4741 


SN54S301 



National 

DM54S571 

1266 


Signetics 

2512 



Raytheon 

LM248 



SN74S300 




DM74S571 

1266 

IM7716 

Fairchild 

F16K 

1110 

LM348 

AMD 

LM348 



SN74S301 



Signetics 

N82S131 


IM7722 

AMD 

AM2808 



Raytheon 

LM348 

IM5543 

Fairchild 

93421 



T! 

SN54S370 



Signetics 

2525 


MM452 

Siliconix 

SI452 


Tl 

SN54S301 




SN74S.370 


IM7780 

Mostek 

MK1007 


MM455 

Siliconix 

SI455 



SN54S475 


IM5625 

Harris 

HM7641 

1192 


Signetics 

2532 


MM552 

Siliconix 

SI552 



SN74S301 




HM7641A 

1204 


Tl 

TMS3409 


MM555 

Silicons 

SI555 



SN74S475 



Intel 

3624 


LD110 ' 

Siliconix 

LD110 

535 

NE555 

Exar 

XR555 

IM5553 

Fairchild 

93411 



MMI 

5341 

1563 

LD111 

Siliconix 

LD111 

535 


RCA 

CA555 


Tl- 

SN54S200 




6341 

1252 

LF155 

AMD 

LF155 


NE556 

Exar 

XR555 



SN74S200 



National 

DM77S296 

1270 


Fairchild 

f AF155 


SE555 

Exar 

XR555M 

IM56S06 

Fujitsu 

MB7059 




DM87S296 

1270 


Motorola 

LF155 



RCA 

CA555 

IM56S26 

Fujitsu 

MB7054 



NEC Micro pPB42S 

1466 


National 

LF155 

786 

SE556 

Exar 

XR555M 

IM5600 

Fujitsu 

MB7056 



Tl 

SN54S474 



PMI 

PM155 

871 

SSS1458 

Exar 

XR1458 


Harns 

HPROM8256 



SN74S474 


\ 

Raytheon 

LF155 



RCA 

CA1458 


MMI 

5330 

1248 

IM5626 

National 

DM54S573 

1268 


Signetics 

LF155 



Silicon G 

SGI 458 



6330 

1252 



DM74S573 

1268 

l>156 

Tl 

LF155 


SSS1558 

AD 

ADI 01 


National 

DM7577 


IM6100 

Harris 

HM6100 

1631 

AMD 

LF156 



Exar 

XR1558 



DM8577 


IM61G0A 

Harris 

HM6100A 

1631 


Fairchild 

juAFI 56 



National 

LM101 


Signetics 

N82S23 


IM6100C 

Harris . 

HM6100C 

1631 


Motorola 

LF156 



RCA 

CA101 


Tl 

SN54S188 


IM6101 

Harris 

HD6101 

1633 


National 

LF156 

786 



CA1558 



SN74S188 


IM6101A 

Harris 

HD6101A 



PMI 

PM156 

877 



CA748 

IM5602 

mmi 

6340 

1252 

IM6101C 

Harris 

HD6101C 



Raytheon 

LF156 



Silicon G 

SGI 558 


Tl 

SN54S475 


IM6312 

Harris 

HM6312 



Signetics 

LF156 


101 

Motorola 

LM101 



SN74S475 


IM6402 

Harris 

HD6402 

1632 


Tl 

LF156 



Silicon G 

SGI 01 

IM5603 

Fairchild 

93416 


IM6402A 

Harris 

HD6402A 


LF157 

AMD 

LF157 


105 

Motorola 

LM105 


Fujitsu 

MB7057 


IM6402C 

Harris 

HD6402C 



Fairchild 

M AF157 , 



Silicon G 

SGI 05 


Harris , 

HPROM1024A 


IM6403A 

Harris 

HD6403A 



Motorola 

LF157 


107 

Motorola 

LM107 


Intel 

M3601 


IM6508 

AMI 

S6508 

1046 


National 

LF157 

786 


RCA 

CA107 



3601 



Fairchild 

F4736 



PMI 

PMI 57 

882 


Silicon G 

SGI 07 


MMI 

5300 

1248 


Harris 

HM6508 

1180 


Raytheon 

LF1 57 


108 

AD 

ADI 08 



6300 

1252 


National 

MM74C929 

1363 


Signetics 

LF157 



National 

LM108 


NEC Micro uPB403 

1462 


NEC Micro fiPD6508 

1488 


Tl 

LF157 



Raytheon 

LM108 


Signetics 

82S126 


IM6508C 

Harris , 

HM6508C 

1180 

LF255 

AMD 

LF255 



RCA 

CA108 


T! 

SN54S387 


IM6518 

Harris 

HM6518 

1181 


Fairchild 

>iAF255 



Silicon G 

SGI 08 



SN74S387 



National 

MM74C930 

1363 


Motorola 

LF255 


111 

Motorola 

LM111 

;mSoC4 

Fairchild 

3S43G 

vtst 

' W&522 

National 

MM74C200 

1355 


H a il. ^1 

rftSTfOffln 

tF255 

786 


RCA 

CA111 


Fujitsu 

MB7058 



RCA 

CD4061 



PMI 

PM255 

871 


Silicon G 

SG1 11 


Harris 

HM7620 

1192 

IM6551 

Fairchild 

F4721 



Raytheon 

LF255 


201 

AD 

AD201 



HM7620A 

1202 


Harris 

HM6551 

1175 


Signetics 

LF255 



Motorola 

LM201 


Intel 

3602 



National 

MM74C920 

1361 


Tl 

LF255 



National 

LM201 


MMI 

5305 

1248 

IM6561 

Harris 

HM6561 

1182 

LF256 

AMD 

LF256 



RCA 

CA201 



6305 

1252 

IM6900 

Harris 

HM6900 



Fairchild 

p.AF256 




CA748 


National 

DM54S570 


IM7001 

RCA 

MW7001 



Motorola 

LF256 



Silicon G 

SG201 



DM74S570 

1266 

IM7027 

Mostek 

MK4027 



National 

LF256 

786 

205 

Motorola 

LM205 


Signetics 

N82S130 


IM7051 

AMD 

1101 



PMI 

PM256 

877 


Silicon G 

SG205 


Tl 

SN54S270 


IM7114 

Intel 

2114 



Raytheon 

LF256 


207 

Motorola 

LM207 



SN74S270 



Motorola 

MCM2114 



Signetics 

LF256 



RCA 

CA207 

IM5605 

Harris 

HM7640 

1192 


National 

MM2114 



Tl 

LF256 



Silicon G 

SG207 



HM7640A 

1204 


Signetics 

2614 


LF257 

AMD 

LF257 


208 

AD 

AD208 


Intel 

3604 



Tl 

TMS4045 



Fairchild 

,iAF257 



Motorola 

LM208 


MMI 

5340 

1563 

IM7116 

Intel 

2116 



Motorola 

LF257 



National 

LM208 



6340 

1252 


Mostek 

MK4116 



National 

LF257 

786 


Raytheon 

LM208 


National 

DM77S295 

1270 


Motorola 

MCM4116 



PMI 

PM257 

882 


RCA 

CA208 



DM87S295 

1270 


NEC Micro 

jxPD416 

1402 


Raytheon 

LF257 



Silicon G 

SG208 


NEC Micro 

pPB405 


IM7141 

Intel 

2141 



Signetics 

LF257 


211 

Motorola 

LM21 1 


Tl 

SN54S475 



National 

MM5257 

1319 


Tl 

LF257 



RCA 

CA211 



SN74S475 



Signetics 

2613 


LF355 

AMD 

LF355 



Silicon G 

SG211 

IM5606 

National 

DM54S572 

1268 


Tl 

TMS4044 



Fairchild 

fxAF355 


2650 

Signetics 

2650 



DM74S572 

1268 

IM7210 

AMI 

S2733 



Motorola 

LF355 


301 

AD 

AD301 


NEC Micro uP8406 

1470 

IM7270 

National 

MM5270 

1325 


National 

LF355 

786 


Motorola 

LM301 

IM5610 

Fujitsu 

MB7051 


IM7271 

National 

MM5271 

1333 


PMI 

PM355 

871 


National 

LM301 


Harris 

HM7603 

1192 

IM7280 

National 

MM7280 



Raytheon 

LF355 



Raytheon 

LM301 


MMI 

5331 

1248 


Tl 

TMS4060 



Signetics 

LF355 



RCA 

CA301 



6331 

1252 

IM7501 

Mostek 

MK4007 



Tl 

LF355 



Silicon G 

SG301 


National 

DM7578 


IM7511 

Mostek 

MK4007 


LF356 

AMD 

LF356 


305 

Motorola 

LM305 



DM8578 


IM7512 

Mostek 

MK4007 



Fairchild 

HAF356 



Silicon G 

SG305 


Signetics 

N82S123 



Signetics 

1101 



Motorola 

LF356 


307 

RCA 

CA307 


T! 

SN54S288 


IM7552 

Mostek 

MK4102 



National 

LF356 

786 


Silicon G 

SG307 



SN74S288 



NEC Micro 

pPD2102AL 1429 


PMI 

PM356 

877 

308 

AD 

AD308 

IM5623 

Fairchild 

93426 



SGS 

M330 



Raytheon 

LF356 



Motorola 

LM308 


Fujitsu 

MB7052 



Signetics 

2102 



Signetics 

LF356 



National 

LM308 


Harris 

HPROM1024 


Tl 

TMS4033 



Tl 

LF356 


\ 

Raytheon 

LM308 


Intel 

3621 




TMS4034 


LF357 

AMD 

LF357 



RCA 

CA308 


MMI 

5301 

1248 



TMS4035 



Fairchild 

jxAF357 



Silicon G 

SG308 



6301 

1252 

IM7702 

Nortec 

1402 



Motorola 

LF357 


311 

Motorola 

LM311 


Signetics 

N82S129 



Signetics 

2502 



National 

LF357 

786 


RCA 

CA311 


Tl 

SN54S287 


IM7703 

Nortec 

1403 



PMI 

PM357 

882 


Silicon G 

SG311 



SN74S287 



Signetics 

2503 



Raytheon 

LF357 


4250 

National 

LM4250 

IM5624 

Fairchild 

93446 

1151 

IM7704 

Nortec 

1404 



Signetics 

LF357 



Silicon G 

SG4250 


Fujitsu 

MB7053 



Signetics 

2504 



Tl 

LF357 


5101 

AMI 

S5101 1041 


Harris 

HM7621 

1192 

IM7708 

Intel 

2708 


LM148 

AMD 

LM148 


555 

Motorola 

MC1455 


♦ Discontinued 
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ITT54H05 

Signetics 

fUftHAS 

ITT 5403 

Kjafi/tpa) 

DM5403 

ITT54145 

T! 

SN54145 






TI 

SN54H05 


Raytheon 

5403 

♦ITT54150 

Fairchild 

54150 





ITT54H10 

Fairchild 

54H10 


Signetics 

5403 


Motorola 

MC54150 

555 

National 

LM555 



National 

DM54H10 


Ti 

SN5403 


National 

DM54150 


Raytheon 

RC555 



Raytheon 

54H10 

ITT5404 

Fairchild 

5404 


Raytheon 

54150 



RM555 



Signetics 

54H10 


Motorola 

MC5404 


Signetics 

54150 


RCA 

CA355 



TI 

SN54H10 


National 

DM5404 


T! 

SN54150 


Silicon G 

SG555 


ITT54H1 1 

Fairchild 

54H11 


Raytheon 

5404 

ITT54151 

Fairchild 

54151 

7114 

NEC Micro pPD2114 

1489 


National 

DM54H1 1 


Signetics 

5404 


Motorola 

MC54151 

7116 

Ti 

TMS4116 



Raytheon 

54H11 


T! 

SN5404 


National 

DM54151 


Zilog 

26116 



Signetics 

54H11 . 

ITT5405 

Fairchild 

5405 


Raytheon 

54151 

723 

Motorola 

MC1723 



TI 

SN54H11 


Motorola 

MC5405 


Signetics 

54151 


National 

LM723 


ITT54H20 

Fairchild 

54H20 


National 

DM5405 


TI 

SN54151 


Raytheon 

RC723 



National 

DM54H20 


Raytheon 

5405 

ITT54153 

Fairchild 

54153 



RM723 



Raytheon 

54H20 


Signetics 

5405 


Motorola 

MC54153 


RCA 

CA723 



Signetics 

54H20 


TI 

SN5405 


National 

DM54153 


Signetics 

pA723 



TI 

SN54H20 

ITT5406 

Fairchild 

5406 


Raytheon 

54153 


Silicon G 

SG723 


ITT54H21 

Fairchild 

54H21 


Motorola 

MC5406 


Signetics 

54153 

741 

AD 

AD741 



National 

DM54H21 


National 

DM5406 


TI 

SN54153 


Fairchild 

HA741 



Signetics 

54H21 


Signetics 

5406 

♦ITT54154 

AMD 

SN54154 


Motorola 

MCI 741 


ITT54H30 

Fairchild 

54H30 


TI 

SN5406 


Fairchild 

54154 


National 

LM741 



National 

DM54H30 

ITT5407 

Fairchild 

5407 


Motorola 

MC54154 


PMI 

SSS741 

839 


Signetics 

54H30 


Motorola 

MC5407 


National 

DM54154 


Raytheon 

RC741 



Ti 

SN54H30. 


National 

DM5407 


Raytheon 

54154 



RM741 


ITT54H40 

Fairchild 

54H40 


Signetics 

5407 


Signetics 

54154 


RCA 

CA741 



National 

DM54H40 


TI 

SN5407 


TI 

SN54154 


Silicon G 

SG741 



Raytheon 

54H40 

ITT5408 

Fairchild 

5408 

ITT54155 

Fairchild 

54155 

747 

Motorola 

MC1747 



Signetics 

54H40 


Motorola 

MC5408 


Motorola 

MC54155 


RCA 

CA747 



TI 

SN54H40 


National 

DM5408 


National 

DM54155 


Silicon G 

SG747 


ITT54H50 

Fairchild 

54H50 


Raytheon 

5408 


-Raytheon 

54155 

748 

Fairchild 

pA748 



National 

DM54H50 


SinnAtirs 

5408 


Signetics 

C A 4 CC 


Motorola 

MCI 748 



Signetics 

54H50 


TI 

SN5408 


TI 

SN54155 


National 

LM74S 



TI 

SN54H50 

ITT5409 

Fairchild 

5409 

ITT54156 

Fairchild 

54156 


Raytheon 

RC748 ■ 


ITT54H51 

Fairchild 

54H51 


Motorola 

MC5409 


Motorola 

MC54156 



RM748 



National 

DM54H51 


National 

DM5409 


National N 

DM54156 


RCA 

CA748 



Signetics 

54H51 


Raytheon 

5409 


Raytheon 

54156 


Silicon G 

•SG748 



Ti 

SN54H51 


Signetics 

5409 


Signetics 

54156 

8007 

AD 

AD8007 


ITT54H53 

Fairchild 

54H53 


TI 

SN5409 


TI 

SN54156 

8013 

AD 

AD530 



National 

DM54H53 

ITT5410 

Fairchild 

5410 

ITT54157 

AMD 

SN54157 



AD533 



Signetics 

54H53 


Motorola 

MC5410 


Fairchild 

54157 

8021 

Harris 

HA-2720 

712 


TI . 

SN54H53 


National 

DM5410 


Motorola 

MC54157 

8038 

Exar 

XR8038 


iTT54H54 

Fairchild 

54H54 


Raytheon 

5410 


National 

DM54157 

8101 

RCA 

CA748 



National 

DM54H54 


Signetics 

5410 


Raytheon 

54157 

8201 

RCA 

CA748 



Signetics 

54H54 


TI 

SN5410 


Signetics 

54157 

8240 

Exar 

XR2240 



TI 

SN54H54 

ITT54107 

Fairchild 

54107 


TI 

SN54157 





ITT54H60 


54H60 



MCS4107 




1 ITT Semiconductors 



National 

DM54H60 


National 

DM54107 


Motorola 

MC5416 






Signetics 

54H60 


Signetics 

54107 


National 

DM5416 






TI 

SN54H60 


TI 

SN54107 


Signetics 

5416 

♦ ITT! 330 

Motorola 

MC1330 


ITT54H72 

Fairchild 

54H72 

ITT5411 

Fairchild 

5411 


TI 

SN5416 

♦ ITT 1 352 

Motorola 

MCI 352 




54H73 


National 

DM5411 

ITT54160 

AMD 

SN54160 

ITT 1488 

Exar 

XR1488 



National 

DM54H72 


Raytheon 

5411 


Fairchild - 

54160 


Signetics 

mCThoo 



SiynwttCS 

54H72 


Signeiics 

5411 


Motorola 

MC54160 


TI 

SN75188 



TI 

SN54H72 


TI 

SN5411 


National 

DM54160 

ITT1489 

Signetics 

MCI 489 


ITT54H73 

Fairchild 

54H73 

ITT5412 

Fairchild 

5412 


Raytheon 

54160 


TI 

SN75189 



National 

DM54H73 


Raytheon 

5412 


Signetics 

54160 

ITT1489A 

Exar 

XR1489A 



Signetics 

54H73 


Signetics 

5412 


TI 

SN54160 


Signetics 

MC1489A 



TI 

SN54H73 


TI 

SN5412 

ITT54161 

AMD 

SN54161 


TI 

SN75189A 


ITT54H74 

Fairchild 

54H74 

ITT54121 

Fairchild 

54121 


Fairchild 

54161 

ITT2Q01 

Sprague 

ULN-2001 



National 

DM54H74 


Motorola 

MC54121 


Motorola 

MC54161 

ITT2002 

Sprague 

ULN-2002 



Raytheon 

54H74 


National 

DM54121 


National 

DM54161 

ITT2003 

Sprague 

ULN-2003 



Signetics 

54H74 


Signetics 

54121 


Raytheon 

54161 

♦ ITT3064 

Motorola 

MCI 364 



TI 

SN54H74 


TI 

SN54121 


Signetics 

54161 

♦ ITT3065 

Motorola 

MC1358 


♦ITT54H76 

Fairchild 

54H76 

ITT54122 

Fairchild 

54122 


TI 

SN54161 ' 

1 TT 491 

TI 

SN75491 



National 

DM54H76 


Motorola 

MC54122 

ITT54162 

AMD 

SN54162 

ITT492 

TI 

SN75492 



Signetics 

54H76 


TI 

SN54122 


Fairchild 

54162 

♦ ITT493 

TI 

SN75493 



TI 

SN54H76 

ITT54123 

AMD 

SN54123 


Motorola 

MC54162 

♦ ITT494 

Ti 

SN754S4 


ITT5400 

Fairchild 

5400 


Fairchild 

54123 


National 

DM54162 

ITT54H00 

Fairchild 

54HOO 



Motorola 

MC5400 


Motorola 

MC54123 


Raytheon 

54162 


National 

DM54HO0 



National 

DM5400 


National 

DM54123 


Signetics 

54162 


Raytheon 

54H00 



Raytheon 

5400 


Raytheon 

54123 


TI 

SN54162 


Signetics 

54H00 



Signetics 

5400 


Signetics 

54123 

ITT54163 

AMD 

SN54163 


Ti 

SN54H00 



TI 

SN5400 


TI 

SN54123 


Fairchild 

54163 

ITT54H01 

Fairchild 

54H01 


ITT5401 

Fairchild 

5401 

ITT5413 

Fairchild 

5413 


Motorola 

MC54163 


National 

DM54H01 



Motorola 

MC5401 


Motorola 

MC5413 


National 

DM54163 


Raytheon 

54H01 



National 

DM5401 


National 

DM5413 


Raytheon 

54163 


Signetics 

54H01 



Raytheon 

5401 


Signetics 

5413 


Signetics 

54163 


TI 

SN54H01 



Signetics 

5401 


TI 

SN5413 


TI 

SN54163 

ITT54H04 

Fairchild 

54H04 



TI 

SN5401 

♦ ITT54141 

Motorola 

MC54141 

ITT54164 

AMD 

SN54164 


National 

DM54H04 


ITT5402 

Fairchild 

5402 


National 

DM54141 


Fairchild' 

54164 


Raytheon 

54H04 



Motorola 

MC5402 


TI 

SN54141 


National 

DM54164 


Signetics 

54H04 



National 

DM5402 

ITT54145 

Fairchild 

54145 


Raytheon 

54164 


Ti 

SN54H04 



Signetics 

5402 


Motorola 

MC54145 


Signetics 

54164 

iTT54H05 

Fairchild 

54H05 



TI 

SN5402 


National 

DM54145 


TI 

SN54164 


National 

DM54H05 


ITT5403 

Fairchild 

5403 


Raytheon 

54145 

ITT5417 

Fairchild 

5417 


Raytheon 

54H05 



Motorola 

MC5403 


Signetics 

54145 


Motorola 

MC5417 


♦ Discontinued 


Bold face device numbers indicate manufacturers- data is provided in the 1C Master on the pages noted. 
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ITT Semiconductors (cont’d) 

♦ITT5433 

ITT5437 

Tl 

Fairchild 

SN5433 

5437 

ITT5472 

Fairchild 

Motorola 

5472 

MC5472 

ITT5528 

ITT55324 

Tl 

Tl 

SN5528 

SN55324 





Motorola 

MC5437 


National 

DM5472 

ITT55325 

Tl 

SN55324 

ITT5417 

National 

DM5417 


National 

DM5437 


Signetics 

5472 

ITT554 

Sprague 

ULN-2002 


Signetics 

5417 


Raytheon 

5437 


Tl 

SN5472 

ITT55450 

Tl 

SN55450 


Tl 

SN5417 


Signetics 

5437 

ITT5473 

Fairchild 

5473 

ITT55451 

Tl 

SN55451 

ITT54180 

Fairchild 

54180 


Tl 

SN5437 


Motorola 

MC5473 

ITT55452 

Tl 

SN55452 


Motorola 

MC54180 

ITT5438 

Fairchild 

5438 


National 

DM5473 

ITT55453 

Tl 

SN55453 


National 

DM54180 


Motorola 

MC5438 


Signetics 

5473 

ITT55454 

Tl 

SN65454 


Raytheon 

54180 


National 

DM5438 


Tl 

SN5473 

ITT55460 

Tl 

SN55460 


Signetics 

54180 


Raytheon 

5438 

ITT5474 

Fairchild 

5474 

ITT55461 

Tl 

SN55461 


Tl 

SN54180 


Signetics 

5438 


Motorola 

MC5474 

ITT55462 

Tl 

SN55462 

ITT54182 

AMD 

SN54182 


Tl 

SN5438 


National 

DM5474 

ITT55463 

Tl 

SN55463 


Fairchild 

54182 

ITT5440 

Fairchild 

5440 


Raytheon 

5474 

ITT55464 

Tl 

SN55464 


Motorola 

MC54182 


Motorola 

JVIC5440 


Signetics 

5474 

ITT556 

Sprague 

ULN-2003 


National 

DM54182 


National 

DM5440 


Tl 

SN5474 

ITT652 

Motorola 

MC1411 


Raytheon 

54182 


Signetics 

5440 

ITT5475 

Fairchild 

5475 


Sprague 

ULN-2001 


Signetics 

54182 


Tl 

SN5440 


Motorola 

MC5475 

ITT654 

Motorola 

MC1412 


Tl 

SN54182 

♦ITT5441 

Fairchild 

5441 


National 

DM5475 


Sprague 

ULN-2002 

ITT54190 

Fairchild 

64190 


National 

DM5441 


Signetics 

5475 

ITT656 

Motorola 

MC1413 


Motorola 

MC54190 

ITT5442 

Fairchild 

5442 


Tl 

SN5475 


Sprague 

ULN-2003 . 


National 

DM54190 


Motorola 

MC5442 

ITT5476 

Fairchild 

5476 

ITT74H01 

Fairchild 

74H01 


Raytheon 

54190 


National 

DM5442 


Motorola 

MC5476 


National 

DM74H01 


Signetics 

54190 


Raytheon 

5442 


National 

DM5476 


NEC America pPB74H01 


Tl 

SN54190 


Signetics 

5442 


Signetics 

5476 


Raytheon 

74H01 

ITT54191 

Fairchild 

54191 


Tl 

SN5442 


Tl 

SN5476 


Signetics 

74H01 


Motorola 

MC54191 

ITT5443 

Fairchild 

5443 

ITT5480 

Fairchild 

5480 


Tl 

SN74H01 


National 

DM54191 


Motorola 

MC5443 


Motorola 

MC5480 

ITT74H04 

Fairchild 

74H04 


Raytheon 

54191 


Raytheon 

5443 


Signetics 

5480 


National 

DM74H04 


Signetics 

54191 


Signetics 

5443 


Tl 

SN5480 


NEC America pPB74H04 


Tl 

SN54191 


Tl 

SN5443 

ITT5482 

Fairchild 

5482 


Raytheon 

74H04 

ITT54192 

AMD 

SN54192 

ITT5444 

.Fairchild 

5444 


Motorola 

MC5482 


Signetics 

74H04 


Fairchild 

54192 


Motorola 

MC5444 | 


Tl 

SN5482 ' 


Tl 

SN74H04 


Motorola 

MC54192 


Raytheon 

5444 

ITT 5486 

Fairchild 

5486 

ITT74H05 

Fairchild 

74H05 


National 

DM54192 


Signetics 

5444 


Motorola 

MC5486 


National 

DM74H05 


Raytheon 

54192 


Tl 

SN5444 


National 

DM5486 


Raytheon 

74H05 


Signetics 

54192 

ITT5445 

Fairchild 

5445 


Raytheon 

5486 


Tl 

SN74H05 


Tl 

SN54192 


Motorola 

MC5445 ' 


Signetics 

5486 

ITT74H10 

Fairchild 

74H10 

ITT54193 

AMD 

SN54193 


National 

DM5445 


Tl 

SN5486 


National 

DM74H10 


Fairchild 

54193 


Raytheon 

5445 

ITT5490 

Fairchild 

5490 


NEC America 

pPB74H10 


Motorola 

MC541 93 


S.gnetiCs 

5445 


Motorola 

MC5490 


Raytheon 

74H 1 0 


National 

DM54193 


Tl 

SN5445 


National 

DM5490 


Signetics 

74H10 


Raytheon 

54193 

ITT5446 

Fairchild 

5446 


Signetics . 

5490 


Tl 

SN74H10 


Signetics 

54193 


Motorola 

MC5446 


Tl 

SN5490 

ITT74H1 1 

Fairchild 

74H11 


Tl 

SN54193 


National 

DM5446 

ITT5491 

Fairchild 

5491 


National 

DM74H1 1 

ITT54194 

AMD 

SN54194 


Signetics 

5446 


Motorola 

MC5491 


Raytheon 

74H11 


Fairchild 

54194 


Tl 

SN5446 


National 

DM5491 


Signetics 

74H11 


Motorola 

MC54194 

ITT5447 

Fairchild 

5447 


Signetics 

5491 


Tl 

SN74H11 


National 

DM54194 


Motorola 

MC5447 


Tl 

SN5491 

ITT74H20 

Fairchild 

74H20 


Signetics 

54194 


National 

DM5447 

ITT5492 

Fairchild 

5492 


National 

DM74H20 


Tl ' 

SN54194 


Signetics 

5447 


Motorola 

MC5492 


NEC America pPB74H20 

ITT54195 

AMD 

SN54195 


Tl 

SN5447 


National 

DM5492 


Raytheon 

74H20 


Fairchild 

54195 

ITT5448 

Fairchild 

5448 


Signetics 

5492 


Signetios 

74H20 


Motorola 

MC54195 


Motorola 

MC5448 


Tl 

SN5492 


Tl 

SN74H20 


National 

DM54195 


National 

DM5448 

ITT5493 

Fairchild 

5493, ' 

ITT74H21 

Fairchild 

74H21 


Raytheon 

54195 


Signetics 

5448 


Motorola 

MC5493 


National 

DM74H21 


Signetics 

54195 


Tl 

SN5448 


National 

DM5493 


Signetics 

74H21 


Tl 

SN54195 

ITT5450 

Fairchild 

5450 


Tl 

SN5493 


Tl 

SN74H21 

ITT5420 

Fairchild 

5420 


Motorola 

MC5450 

♦ITT5494 

Fairchild 

5494 

ITT74H30 

Fairchild 

74H30 


Motorola 

MC5420 


National 

DM5450 


Motorola 

MC5494 


National 

DM74H30 


National 

•DM5420 


Signetics 

5450 


Tl 

SN5494 


NEC America pPB74H30 


Raytheon 

5420 


Tl 

SN5450 

ITT5495 

Fairchild 

5495 


Signetics 

74H30 


Signetics 

5420 

ITT5451 

Fairchild 

5451 


Motorola 

MC5495 


Tl 

SN74H30 


Tl 

SN5420 


Motorola 

MC5451 


National 

DM5495 

ITT74M40 

Fairchild 

74H40 

ITT5421 

Fairchild 

5421 


National 

DM5451 


Signetics 

5495 


National 

DM74H40 


Raytheon 

5421 


Signetics 

5451 


Tl 

SN5495 


NEC America pPB74H40 


Signetics 

5421 


Tl 

SN5451 

ITT5496 

Fairchild • 

5496 


Raytheon 

74H40 

ITT5425 

Fairchild 

5425 

ITT5453 

Fairchild 

5453 


Motorola 

MC5496 


Signetics 

74H40 


Motorola 

MC5425 


Motorola 

MC5453 


National 

DM5496 


Tl 

SN74H40 


National 

DM5425 


National 

DM5453 


Signetics 

5496 

ITT74H50 

Fairchild 

74H50 


Tl 

SN5425 


Signetics 

5453 


Tl 

SN5496 


National 

DM74H50 

ITT5426 

Fairchild 

5426 


Tl 

SN5453 

ITT5510A 

Tl 

SN55107A 


Signetics 

74H50 


Motorola 

MC5426 

ITT5454 

Fairchild 

5454 

ITT55107B 

Tl 

SN55107B 


Tl 

SN74H50 


National 

DM5426 


Motorola 

MC5454 

ITT55108B 

Tl 

SN55108B 

ITT74H51 

Fairchild 

74H51 


Signetics 

5426 


National 

DM5454 

ITT55109 

Tl 

SN55109 


National 

DM74H51 


Tl 

SN5426 


Signetics 

5454 

ITT551 10 

Tl 

SN55110 


NEC America 

pPB74H51 

♦ITT5428 

Tl 

SN5428 


Tl 

SN5454 

ITT55138 

Tl 

SN55138 


Signetics 

74H51 

ITT5430 

Fairchild 

5430 

elTT5460 

Fairchild 

5460 

ITT552 

Sprague 

ULN-2001 


Tl 

SN74H51 


Motorola 

MC5430 


Motorola 

MC5460 

ITT5520 

Tl 

SN5520 

ITT74H53 

Fairchild . 

74H53 


National 

DM5430 


National 

DM5460 

♦ITT5521 

Tl 

SN5520 


National 

DM74H53 


Signetics 

5430 


Signetics 

5460 

ITT5522 

Tl 

SN5522 


Signetics 

74H53 


Tl 

SN5430 


Tl 

SN5460 

♦ITT5523 

Tl 

SN5522 


Tl 

SN74H53 

ITT 5432 

Fairchild 

5432 

ITT5470 

Fairchild 

5470 

ITT55234 

Tl 

SN55234 

ITT74H54 

Fairchild 

74H54 


National 

DM5432 


Motorola 

MC5470 

♦ITT55235 

Tl 

SN55234 


National 

DM74H54 


Signetics 

5432 


National 

DM5470 ' 

ITT5524 

Tl 

SN5524 


Signetics 

74H54 


Tl 

SN5432 


Tl 

SN5470 

ITT5525 

Tl 

SN5524 


T! 

SN74H54 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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ITT Semiconductors (cont’dl 

ITT74LS107 

Signetics 

74LS107 

ITT74LS14 

Raytheon 

74LS14 264 

ITT74LS1 64 

NEC America 

UPB74LS164 



t 

ITT74lS109A 

Fairchild 

74LS109 


Signetics 

74LS14 

« 

Raytheon 

74LS164 272 





Motorola 

SN74LS109 


T! 

SN74LS14 


Signetics 

74LS164 

ITT74H60 

Fairchild 

74H60 


National 

DM74LS109 

ITT74LS15 

Fairchild 

74LS15 


TI 

SN74LS164 


National 

OM74H60 


NEC America 

HPB74LS109 


Motorola 

SN74LS15 

ITT74LS1 70 

AMD 

SN74LS170 


Signetics 

74H60 


Raytheon 

74LS109 


National 

DM74LS15 


Fairchild 

74LS170 


ft 

SN74H60 


Signetics 

74LS109 


Raytheon 

74LS15 


Motorola 

SN74LS170 

ITT74H72 

Fairchild 

74H72 


Ti 

SN74LS109 


Signetics 

74LS15 


National 

DM74LS170 


National 

DM74H72 

: ITT74LS1 1 

Fairchild 

741 Sit 


T! 

SN74LS1 5 


Raytheon 

74LSI70 


Signetics 

74H72 

j 

Motorola 

SN74LS1 1 

ITT74LS151 

AMD 

SN74LS1 51 


Signetics 

74LS170 


Ti 

SN74H72 


National 

DM/4LS11 


Fairchild 

74LS151 


Tl 

SN74L.S170 

ITT74H73 

Fairchild 

74H7-3 


NEC America 

gPB74LSlt 


Motorola 

SN74LS1 51 

ITT74LS1 74 

AMD 

SN74LS174 


National 

DM74H73 


Raytheon 

74LS11 


National 

DM74LS151 


Fairchild 

74LS174 


Signetics 

74H73 


Signetics 

741.S1 1 


NEC America ' >iPB74LSl 51 


Motorola 

SN74LS174 


TI 

SN74H73 


Tl’ 

SN74LS11 


Raytheon 

74LS151 


National 

DM74LS174 

ITT74H74 

Fairchild 

74H.74 

ITT74LS1 12 

Fairchild 

74LS112 


Signetics 

74LS151 


Raytheon 

74LS174 


National 

DM74H74 


National 

DM74LS112 


TI 

SN74LS151 


Signetics 

74LS174 


Raytheon 

74H74 


NEC America p.PB74LSl12 

ITT74LS153 

AMD 

SN74LS153 


Tl 

SN74LS174 


Signetics 

74H74 ' 


Raytheon 

74LS112 


Fairchild 

74LS153 

ITT74LS1 75 

AMD 

SN74LS175 


Ti 

SN74H74 


Signetics 

74LS112 


Motorola 

SN74LS153 


Fairchild 

74LS175 

♦ITT74H76 

Fairchild 

74H76 


TI 

SN74LS1 12 


National 

DM74LS153 


Motorola 

SN74LS175 


National 

DM74H76 

ITT741SH3 

Fairchild 

74LS113 


NEC America 

p.PB74LS153 


National 

DM74LS175 


Signetics 

74M76 


National 

DM74LS113 


Raytheon 

74LS153 


NEC America 

^PB74LS175 


TI 

SN74H76 


NEC America j;PB74LSl 13 


Signetics 

74LS153 


Raytheon 

74LS175 

ITT74LS00 

Fairchild 

74LS00 


Raytheon 

74LS113 


TI 

SN74LS153 


Signetics 

74LS175 


Motorola 

SN74LS00 


Signetics 

74LS113 

ITT74LS1 S5 

Fairchild 

74LS155 


Tl 

SN74LS175 


National 

DM74LS0Q 


Ti 

SN74LS1 13 


Motorola 

SN74LS155 

ITT74LS190 

AMD 

SN74LS190 


NEC America 

pPB74LS0v 

iTT/ALSl ; 4 

Fairchiid 

74LSI 14 


National 

DM/4lSi56 


Fairchild 

74LS190 


Raytheon 

74LS00 


Motorola 

SN74LS1 14 


NEC America /xPB74LS155 


Motorola 

SN74LS190 


Signetics 

74LS0G 


National 

DM74LS1 14 


Raytheon 

74LS155 


.National 

DM74LS190 


ti 

SN74LSOO 


Raytheon 

74LS114 


Signetics 

74LS155 


Raytheon 

74LS190 

ITT74LS01 

Fairchild 

74LS01 


Signetics 

74LS114 


TI 

SN74LS1 55 


Signetics 

74LS190 


National 

DM74LS01 


Tl" 

SN74LS1 14 

ITT74LS156 

Fairchild 

74LS156 


Tl 

SN74LS190 


Raytheon 

74LS01 

ITT741S123 

AMD 

SN74LS123 


Motorola 

SN74LS1 56 

ITT74LS191 

AMD 

SN74LS191 


Signetics 

74LS01 


National 

DM74LS1 23 


National 

DM74LS156 


Fairchild 

74LS191 


TI 

SN74LS01 


Raytheon 

74LS123 275 


Raytheon 

74 LSI 56 


Motorola 

SN74LS191 

ITT74LS02 

Fairchild 

74LS02 


Ti 

SN74LS123 


Signetics 

74LS156 


National 

DM74LS191 


Motorola 

SN74LS02 

ITT74LS125 

Fairchild 

74LS125 


TI 

SN74LS156 


Raytheon 

74LS191 


National 

DM74LS02 


National 

DM74LS12S 

ITT74LS157 

AMD 

SN74LS157 


Signetics 

74LS191 


NEC America 

jjPB74LS02 


Raytheon 

74LS125 


Fairchild 

74LS157 


Tl 

SN74LS191 


Raytheon 

74LS02 


Signetics 

74LS125 


Motorola 

SN74LS157 

ITT74LS192 

AMD 

SN74LS192 


Signetics 

74LS02 


TI 

SN74LS125A 


National 

DM74LS157 


Fairchild 

74LS192 


Ti 

SN74LS02 

ITT74LS126 

Fairchild 

74LS126 


NEC America 

pPB74LS157 


Motorola 

SN74LS192 

ITT74LS03 

Fairchild 

74LS03 


Motorola 

SN74LS126 


Raytheon 

74LS157 


National 

DM74LS192 


Motorola 

SN74LS03 


National 

DM74LS1 26 


Signetics 

74LS157 


NEC America 

pPB74LS192 


National 

;iM74lS03 


Raytheon 

74LS126 


Ti 

SN74LS1 57 


Raytheon 

74LS192 


NEC America 

pPB74LS03 


Signetics 

74LS126 

ITT74LS158 

AMD 

SN74LS158 


Signetics 

74LS192 


Raytheon 

-•■i'.SO.i 


Ti 

SN. 741 S' 26 a 


Fairchild 

7 4 LSI 58 


Tl 

SN74LS192 


Signetics 

74LS03 

ITT74LS13 

Fairchild 

74LS13 


Motorola 

SN74LS158 

ITT74LS1 93 

AMD 

SN74LS193 


TI 

SN74LS03 


Motorola 

SN74LS13 


National 

DM74LS158 


Fairchild 

74LS193 

ITT74LS04 

Fairchild 

74L.S04 


National 

DM74LS13 


Raytheon 

74LS158 


Motorola 

SN74LS193 


Motorola 

SN74LS04 


Raytheon 

74LS13 264 


Signetics 

74LS158 


National 

DM74LS193 


National 

DM74LS04' 


Sgnetics 

741.S13 


TI 

SN74LS158 


NECAmenca uPB74LSl93 


NEC America pPB74LS04 


TI 

SN74LS13 ! 

ITT74LS160 

AMD 

SN74LS160 


Raytheon 

74LS193 


Raytheon 

74LS04 

ITT74LS132 

Fairchild 

74LS132 


Fairchild 

74LS160 


Signetics 

74LS193 


Signetics 

74LS04 


Motorola 

SN74LS132 


Motorola 

SN74LS160 


Tl 

SN74LS193 


Ti 

SN74LS04 


National 

DM74LS13? 


National 

DM74LS160 

ITT74LS194A 

AMD 

SN74LS194A 

ITT74LS05 

Fairchild 

74LS05 


Raytheon 

74LS132 264 


Raytheon 

74LS160 


Fairchild 

74LS194 


Motorola 

SN74LS05 


Signetics 

74LS132 


Signetics 

74LS160 


Motorola 

SN74LS194 


National 

DM74LS05 


TI 

SN74LS132 


TI 

SN74LS160 


NEC America 

MPB74LS194 


NEC America 

juPB741.S05 

ITT74LS133 

'TI 

SN74LS133 

iTT74LS161 

AMD 

SN74LS161 


Raytheon 

74LS194A 


Raytheon 

74LS05 

ITT74LS1 36 

Fairchild 

74LS136 


Fairchild 

74LS161 


Signetics 

74LS194A 


Signetics 

74LS05 


Motorola 

SN74LS136 


Motorola 

SN74LS161 


Tl 

SN74LS194A 


TI 

SN74LS05 


National 

DM74LS136 


National 

DM74LS161 

ITT74LS195A 

AMD ' 

SN74LS195A 

ITT74LS08 

Fairchild 

74LS08 


Raytheon 

74LS136 


NEC America 

fiPB74LSl61 


Fairchild 

74LS195 


Motorola 

SN74LS08 


Signetics 

74LS136 


Raytheon 

74LS161 


Motorola 

SN74LS195 


National 

DM74LS08 


TI 

SN74LS136 


Signetics 

74LS161 


NEC America 

ftPB74LSl95 


NEC America pPB74LS08 .j 

ITT74LS138 

AMD 

SN74LS1 38 


TI 

SN74LS161 


Raytheon 

74LS195A 


Raytheon 

74LS08 


Fairchild 

74LS138 

ITT74LS162 

AMD 

SN74LS162 


Signetics 

74LS195A 


Signetics 

74LS08 


Motorola 

SN74LS138 


Fairchild 

74LS162 


Tl 

SN74LS195A 


TI 

SN74LS08 


National 

DM74LS138 


Motorola 

SN74LS162 

ITT74LS196 

Fairchild 

74LS196 

ITT74LS09 

Fairchild 

74LS09 


NEC America 

HPB74LS138 


National 

DM74LS162 


Motorola 

SN74LS196 


Motorola 

SN74LS09 


Raytheon 

74 LSI 38 


Raytheon 

74LS162 


National 

DM74LS196 


National 

DM74LS0S 


Signetics 

74LS138 


Signetics 

74 LSI 62 


Raytheon 

74LS196 


Raytheon 

74LS09 


TI 

SN74LS1 38 


TI 

SN74LS162 


Signetics 

74LS196 


Signetics 

74LS09 

ITT74LS139 

AMD 

SN74LS139 

ITT74LS163 

AMD 

SN74LS163 


Tl 

SN74LS196 


TI 

SN74LS09 


Fairchild 

74LS139 


Fairchild 

74LS163 

ITT74LS197 

Fairchild 

74LS197 

ITT74LS10 

Fairchild 

74LS10 


Motorola 

SN741.S139 


Motorola 

SN74LS163 


Motorola 

SN74LS197 


Motorola 

SN74LS10 


National 

DM74LS139 


National 

DM74LS163 


National 

DM74LS197 


National 

DM74LS10 


NEC America 

HPB74LS139 


Raytheon 

74LS163 


Raytheon 

74LS197 


NEC America 

jiP874LS10 


Raytheon 

74LS139 


Signetics 

74LS163 


Signetics 

74LS197 


Raytheon 

74LS10 


Signetics 

74LS139 


TI 

SN74LS163 


Tl 

SN74LS197 


Signetics 

74LS10 


TI 

SN74LS139 

ITT74LS164 

AMD 

SN74LS164 

ITT74LS20 

Fairchild 

74LS20 


TI 

SN74LS10 

ITT74LS14 

Fairchild 

74LS14 


Fairchild 

74LS164 


Motorola 

SN74LS20 

!TT74lSi07 

Fairchild 

74LS107 


Motorola 

SN74LS14 


Motorola 

SN74LS164 


National 

DM74LS20 


Raytheon 

74LS107 


National 

DM74LS14 


National 

DM74LS164 


NEC America 

pPB74LS20 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted. 
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ITT Semiconductors (cont’d) 

ITT74LS258 

NEC America 
Raytheon 

juPB74LS258 

74LS258 

ITT74LS366 

Signetics 

Tl 

74LS366 

SN74LS366 


1TT74LS54 

National 

NEC America 

DM74LS54 

pPB74LS54 







Signetics 

74LS258 

ITT74LS367 

Fairchild 

74LS367 



Raytheon 

74LS54 


ITT74LS20 

Raytheon 

74LS20 



Tl 

SN74LS258 


Motorola 

SN74LS367 



Signetics 

74LS54 



Signetics 

74LS20 


ITT74LS259 

Fairchild 

74LS259 


National 

DM74LS367 



Tl 

SN74LS54 



Tl 

SN74LS20 



Motorola 

SN74LS259 


NEC America 

|iPB74LS367 


ITT74LS73 

Fairchild 

74LS73 


ITT74LS21 

Fairchild 

74LS21 



Tl 

SN74LS259 


Raytheon 

74LS367 

286 


Motorola 

SN74LS73 



Motorola 

SN74LS21 


ITT74LS261 

Raytheon 

74LS261 284 


Signetics 

74LS367 



National 

DM74LS73 



National 

DM74LS21 



Signetics 

74LS261 


Tl 

SN74LS367 



Raytheon 

74LS73 



NEC America 

jaPB74LS21 



T! 

SN74LS261 

ITT74LS368 

Fairchild 

74LS368 



Signetics 

74LS73 



Raytheon 

74LS21 


ITT74LS266 

Fairchild 

74LS266 


Motorola 

SN74LS368 



Tl 

SN74LS73 



Signetics 

74LS21 



Motorola 

SN74LS266 


National 

DM74LS368 


ITT74LS74 

Fairchild 

74LS74 



Tl 

SN74LS21 



Raytheon 

74LS266 


NEC America 

MPB74LS368 



Motorola 

SN74LS74 


ITT74LS22 

Fairchild 

74LS22 



Signetics 

74LS266 


Raytheon 

74LS368 

286 


National 

DM74LS74 



Motorola 

SN74LS22 



Tl 

SN74LS266 


Signetics 

74LS368 



NEC America 

fiPB74LS74 



National 

DM74LS22 


ITT74LS27 

Fairchild 

74LS27 


Tl 

SN74LS368 


• 

Raytheon 

74LS74 



Raytheon 

74LS22 



Motorola 

SN74LS27 

ITT74LS37 

Fairchild 

74LS37 



Signetics 

74LS74 



Signetics 

74LS22 



National 

DM74LS27 


Motorola 

SN74LS37 



Tl 

SN74LS74 



Tl 

SN74LS22 



NEC America 

jiPB74LS27 


National 

DM74LS37 


ITT74LS75 

Fairchild 

74LS75 


ITT74LS221 

Fairchild 

74LS221 



Raytheon 

74LS27 


NEC America 

HPB74LS37 



National 

DM74LS75 



Motorola 

SN74LS221 



Signetics 

74LS27 


Raytheon 

74LS37 



Raytheon 

74LS75 



National 

DM74LS221 



Tl 

SN74LS27 


Signetics 

74LS37 



Signetics 

74LS75 



Raytheon 

74LS221 

275 

ITT74LS273 

AMD 

SN74LS273 


Tl • 

SN74LS37 



Tl 

SN74LS75 



Signetics 

74LS221 



Fairchild 

74LS273 

ITT74LS373 

AMD 

SN74LS373 


ITT74LS76 

National 

DM74LS76 



Tl 

SN74LS221 



Signetics 

74LS273 


Fairchild 

74LS373 



Raytheon 

74LS76 


ITT74LS240 

AMD 

SN74LS240 



Tl 

SN74LS273 


MMI 

74LS373 



Signetics 

74LS76 



Fairchild 

74LS240 


ITT74LS279 

Fairchild 

74LS279 


Raytheon 

74LS373 

288 


Tl 

SN74LS76 



MMI 

74LS240 



Motorola 

SN74LS279 


Signetics 

74LS373 


ITT74LS78 

National 

DM74LS78 



Motorola 

SN74LS240 



National 

DM74LS279 


Tl 

SN74LS373 



Raytheon 

74LS78 



Raytheon 

74LS240 

279 


NEC America 

HPB74LS279 

ITT74LS374 

AMD 

SN74LS374 



Signetics 

74LS78 



Signetics 

74LS240 



Raytheon 

74LS279 


Fairchild 

74LS374 



Tl 

SN74LS78 



Tl 

SN74LS240 



Signetics 

74LS279 


MMI 

74LS374 


ITT74LS83A 

Fairchild 

74LS83 


ITT74LS241 

AMD 

SN74LS241 



Tl 

SN74LS279 


Raytheon 

74LS374 

288 


Motorola 

SN74LS83 



Fairchild 

74LS241 


ITT74LS28 

Fairchild 

74LS28 


Tl 

SN74LS374 



National 

DM74LS83A 



MMI 

74LS241 



Raytheon 

74LS28 

ITT741S375 

Motorola 

SN74LS375 



Raytheon 

74LS83A 



Motorola 

SN74LS241 



Signetics 

74LS28 


NEC America 

fiPB74LS375 



Signetics 

74LS83 



Raytheon 

74LS241 

279 


Tl 

SN74LS28 


Raytheon 

74LS375 



Tl 

SN74LS83A 



Signetics 

74LS241 


ITT74LS283 

Fairchild 

74LS283 


Signetics 

74LS375 


ITT74LS85 

Fairchild 

74LS85 



Tl 

SN74LS241 



Motorola 

SN74LS283 


Tl 

SN74LS375 



Motorola 

SN74LS85 


1TT74LS242 

AMD 

SN7.4LS242 



NAtionaJ 

DM74LS283 

ITT74tS377 

AMD 

SN74LS377 



National 

DM74LS85 



Fairchild 

74LS242 



Raytneon 

74L3283 


Faircniid 

74LS377 



Raytheon 

74LS35 



Motorola 

SN74LS242 



Signetics 

74LS283 


Raytheon 

74LS377 

288 


Signetics 

74LS85 



Raytheon 

74LS242 

282 


Tl 

SN74LS283 


Signetics 

74LS377 



Tl 

SN74LS85 



Signetics 

74LS242 


ITT74LS290 

Fairchild 

74LS290 


Tl 

SN74LS377 


ITT74LS86 

Fairchild 

74LS86 



Tl 

SN74LS242 



Motorola 

SN74LS290 

ITT74LS378 

AMD 

SN74LS378 



Motorola 

SN74LS86 


ITT74LS243 

AMD 

SN74LS243 



National 

DM74US290 


Fairchild 

74LS378 



NEC America 

(XPB74LS86 



Fairchild 

74LS243 



Signetics 

74LS290 


Signetics 

74LS378 



Raytheon 

74LS86 



Motorola 

SN74LS243 



Tl 

SN74LS290 


Tl 

SN74LS378 



Signetics 

74LS86 



Raytheon 

74LS243 

282 

ITT74LS293 

Fairchild 

74LS293 ■ 

ITT74LS38 

Fairchild 

74LS38 



Tl 

SN74LS86 



Signetics 

74LS243 



Motorola 

SN74LS293 


Motorola 

SN74LS38 


ITT74LS90 

Fairchild 

74LS90 



Tl 

SN74LS243 



National 

DM74LS293 


National 

DM74LS38 



Motorola 

SN74LS90 


ITT74LS244 

AMD 

SN74LS244 



Signetics 

74LS293 


NEC America 

fiPB74LS38 



Raytheon 

74LS90 

268 


Fairchild 

74LS244 



Tl 

SN74LS293 


Raytheon 

74LS38 



Signetics 

74LS90 



MMI 

74LS244 


ITT74LS299 

AMD 

SN74LS299 


Signetics 

74LS38 



Tl 

SN74LS90 



Motorola 

SN74LS244 



Fairchild 

74LS299 


Tl 

SN74LS38 


ITT74LS93 

Fairchild 

74LS93 



Raytheon 

74LS244 

279 


Raytheon 

74LS299 

ITT74LS381 

AMD 

SN74LS381 



Motorola 

SN74LS93 



Signetics 

74LS244 



Tl 

SN74LS299 


Tl 

SN74LS381 



Raytheon 

74LS93 

268 


Tl 

SN74LS244 


ITT74LS30 

Fairchild 

74LS30 

ITT74LS386 

Fairchild 

74LS386 



Signetics 

74LS93 


ITT74LS251 

AMD 

SN74LS251 



Motorola 

SN74LS30 


Motorola 

SN74LS386 



Tl 

SN74LS93 



Fairchild 

74LS251 



National 

DM74LS30 


National 

DM74LS386 


ITT74LS95B 

Fairchild 

74LS95 



Motorola 

SN74LS251 



NEC America 

fiPB74LS30 


Raytheon 

74LS386 



Motorola 

SN74LS95 



National 

DM74LS251 



Raytheon 

74LS30 


Signetics 

74LS386 



Raytheon 

74LS95B 



NEC America 

fiPB74LS25l 



Signetics 

74LS30 


Tl 

SN74LS386 



Signetics 

74LS95B 



Raytheon 

74LS251 



Tl 

SN74LS30 

ITT74LS40 

Fairchild 

74LS40 



Tl 

SN74LS95B 



Signetics 

74LS251 


ITT74LS32 

Fairchild 

74LS32 


Motorola 

SN74LS40 


ITT74LS96 

Tl 

SN74LS96 



Tl 

SN74LS251 



Motorola 

SN74LS32 


National 

DM74LS40 


ITT7400 

Fairchild 

7400 


ITT74LS253 

AMD 

SN74LS253 



National 

DM74LS32 


NEC America 

fiPB74LS40 



Hitachi 

HD7400 



Fairchild 

74LS253 



NEC America 

HPB74LS32 


Raytheon 

74LS40 



Mitsubishi 

M53200 



Motorola 

SN74LS253 



Raytheon 

74LS32 


Signetics 

74LS40 



Motorola 

MC7400 



National 

DM74LS253 



Signetics 

74LS32 


Tl 

SN74LS40 



National 

DM7400 



NEC America fiPB74LS253 



Tl 

SN74LS32 

ITT74LS42 

Fairchild 

74LS42 



NEC America 

HPB7400 



Raytheon 

74LS253 


ITT74LS323 

AMD 

SN74LS323 


Motorola 

SN74LS42 



Raytheon 

7400 



Signetics 

74LS253 



Raytheon 

74LS323 


National 

DM74LS42 



Signetics 

7400 



Tl 

SN74LS253 



Tl 

SN74LS323 


NEC America 

jxPB74LS42 



Tl 

SN7400 


ITT74LS257 

AMD 

SN74LS257 


ITT74LS365 

Fairchild 

74LS365 


Raytheon 

74LS42 

266 


Toshiba 

TC7400 



Fairchild 

74LS257 



Motorola 

SN74LS365 


Signetics 

74LS42 



TRW 

7400 



Motorola 

SN74LS257 



National 

DM74LS365 


Tl 

SN74LS42 


ITT7401 

Fairchild 

7401 



National 

DM74LS257 



NEC America 

/iPB74tS365 

ITT74LS51 , 

Fairchild 

74LS51 



Mitsubishi 

M53201 



NEC America >iPB74LS257 



Raytheon 

74LS385 286 


Motorola 

SN74LS51 



Motorola 

MC7401 



Raytheon 

74LS257 



Signetics 

74LS365 


National 

DM74LS51 



National 

DM7401 



Signetics 

74LS257 



Tl 

SN74LS365 


NEC America 

jiPB74LS51 



Raytheon 

7401 



Tl 

SN74LS257 


ITT74LS366 

Fairchild 

74LS366 


Raytheon 

74LS51 



Signetics 

7401 


ITT74LS258 

AMD 

SN74LS258 



Motorola 

SN74LS366 


Signetics 

74LS51 



Tl 

SN7401 



Fairchild 

74LS258 



National 

DM74LS366 


Tl 

SN74LS51 



TRW 

7401 



Motorola 

SN74LS258 



NEC America 

(1PB74LS366 

ITT74LS54 

Fairchild 

74LS54 


ITT7402 

Fairchild 

7402 



National 

DM74LS258 



Raytheon 

74LS366 286 


Motorola 

SN74LS54 



Hitachi 

HD7402 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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ITT Semiconductors (cont’d) 

ITT74107 

Fairchild 

Hitachi 

74107 

HD74107 

ITT74153 

National 

NEC Amenca 

DM74153 

pPB74153 

ITT74163 

Hitachi 

Mitsubishi 

HD74163 

M53363 




Mitsubishi 

M53307 


Raytheon 

74153 


Motorola 

MC74163 

ITT7402 Mitsubishi 

M53202 


Motorola 

MC74107 


Signetics 

74153 


National 

DM74163 

Motorola 

MC7402 


National 

DM74107 


Tl 

SN74153 


Raytheon 

74163 

National 

DM7402 


NEC America 

(jPB74107 


TRW 

74153 


Signetics 

74163 

NEC Amenta 

pPB7402 


Signetics 

74107 

♦ITT741 54 

AMD 

SN74154 


Tl 

SN74163 

Signetics 

7402 


Tl 

SN74107 


Fairchild 

74154 


TRW 

74163 

Tl 

SN7402 

ITT7411 

Fairchild 

7411 


Mitsubishi 

M53354 

ITT74164 

AMD 

74164 

« TRW 

7402 


Hitachi 

HD7411 


Motorola 

MC74154 


Fairchild 

74164 

ITT7403 Fairchild 

7403 


National 

DM7411 


National 

DM74154 


Hitachi 

HD74164 

Hitachi 

HD7403 


Raytheon 

7411 


NEC America 

HPB74154 


Mitsubishi 

M53364 

Mitsubishi 

M53203 


S.gnetics 

7411 


Raytheon 

74154 


National 

DM74164 

Motorola 

MC7403 

ITT7412 

Fairchild 

7412 


Signetics 

74154 


NEC America 

uPB74164 

National 

DM7403 


Hitachi 

HD7412 


Tl 

SN74154 


Raytheon 

74164 

Raytheon 

7403 


Raytheon 

7412 


TRW 

74154 


Signetics 

74164 

Signetics 

7403 


Signetics 

7412 

ITT74155 

Fairchild 

74155 


Tl 

SN74164 

Tl 

SN7403 


Tl 

SN7412 


Mitsubishi 

M53355 

ITT7417 

Fairchild 

7417 

TRW 

7403 


TRW 

7412 


Motorola 

MC74155 


Hitachi 

HD7417 

ITT7404 Fairchild 

7404 

ITT74121 

Fairchild 

74121 


National 

DM74155 


Mitsubishi 

M53217 

Hitachi 

HD7404 


Hitachi 

HD74121 


NEC Amenca 

M PB74155 


Motorola 

MC7417 

Mitsubishi 

M53204 


Mitsubishi 

M53321 


Raytheon 

74155 


National 

DM7417 

® Motorola 

MC74Q4 


Motoro's 

MC74121 


Signetics 

74155 


Signetics 

7417 

National 

DM7404 


National 

DM74121 


Tl 

SN74155 


Tl 

SN7417 

NEC America p,PB7404 


Signetics 

74121 


TRW 

74155 


TRW 

7417 , 

Raytheon 

7404 


Tl 

SN74121 

ITT741 56 

Fairchild 

74156 

ITT74180 

Fairchild 

74180 

Signetics 

7404 


TRW 

74121 


Hitachi 

HD74156 


Hitachi 

HD74180 

Tl 

SN7404 

IT 7741 22 

Fairchild 

74122 


Mitsubishi 

M53356 


Mitsubishi 

M53380 

Toshiba 

TC7404 


Mitsubishi 

M53322 


Motorola 

MC74156 


Motorola 

MC74180 

TRW 

7404 


Motorola 

MC74122 


National 

DM74156 


National 

DM74180 

ITT7405 Fairchild 

7405 


Signetics 

74122 


NEC Amenca 

m PB74156 


NEC America fiPB74180 

Hitachi 

HD7405 


Tl 

SN74122 


Raytheon 

74156 


Raytheon 

74180 

Mitsubishi 

M53205 

ITT74123 

AMD 

SN74123 


Signetics 

74156 


Signetics 

74180 

Motorola 

MC7405 


Fairchild 

74123 


Tl 

SN74156 


Tl 

SN74180 

National 

DM7405 


Mitsubishi 

M53323 


TRW 

74156 


TRW 

74180 

NEC Amenca 

u p 87405 


Motorola 

MC74123 

ITT74157 

AMD 

SN74157 

ITT74182 

AMD 

SN74182 

Raytheon 

7405 


National 

DM74123 


Fairchild 

74157 


Fairchild 

74182 

Signetics 

7405 


NEC Amenca 

M PB74123 


Hitachi 

HD74157 


Mitsubishi 

M53382 

Ti 

SN7405 


Raytheon 

74123 


Mitsubishi 

M53357 


Motorola 

MC74182 

TRW 

7405 


Signetics 

74123 


Motorola 

MC74157 


National 

DM74182 

ITT7406 Fairchild 

7406 


Tl 

SN74123 


National 

DM74157 


NEC America jaPB74182 

Hitachi 

HD7406 


TRW 

74123 


NEC Amenca M PB74157 


Raytheon 

74182 

Mitsubishi 

M53206 

ITT7413 

Fairchild 

7413 


Raytheon 

74157 


Signetics 

74182 

Motorola 

MC7406 


Mitsubishi 

M53213 


Signetics 

74157 


Tl 

SN74182 

National 

DM7406 


Motorola 

MC7413 


Tl 

SN74157 

ITT74190 

Fairchild 

74190 

Signetics 

7406 


National 

DM7413 

ITT7416 

Fairchild 

7416 


Hitachi 

HD74190 

Tl . 

SN7406 


NEC America 

M PB7413 


Hitachi 

HD7416 


Mitsubishi 

M53390 

TRW 

7406 


Signetics 

7413 


Mitsubishi 

M53216 


Motorola 

MC74190 

ITT7407 Fairchild 

7407 


Tl 

SN7413 


Motorola 

MC7416 


National 

DM74190 

Hitachi 

HD7407 


TRW 

7413 


National 

DM7416 


Raytheon 

74190 

Mitsubishi 

M53207 

♦ITT74141 

Fairchild 

74141 


Signetics 

7416 


Signetics 

74190 

Motorola 

MO 7407 


Motorola 

MC741 41 


T| 

SN7416 


T} 

SM7419Q 

National 

DM7407 


National 

DM74141 


TRW 

7416 

ITT74191 

Fairchild 

74191 

Signetics 

7407 


NEC America 

ftPB74141 

ITT74160 

AMD 

SN74160 


Hitachi 

HD74191 

T! 

SN7407 


T{ 

SN74141 


Fairchild 

74160 


Mitsubishi 

M53391 

TRW 

7407 

ITT74145 

Fairchild 

74145 


Hitachi 

HD74160 


Motorola 

MC74191 

ITT7408 Fairchild 

7408 


Mitsubishi 

M53345 


Mitsubisni 

M 53360 


National 

DM74191 

Mitsubishi 

M53208 


Motorola 

MC74145 


Motorola 

MC74160 


Raytheon 

74191 

Motorola 

MC7408 


National 

DM74145 


National 

DM74160 


Signetics 

74191 

National 

DM7408 


Raytheon 

74145 


Raytheon 

74160 


Tl 

SN74191 

Raytheon 

7408 


Signetics 

74145 


Signetics 

74160 

ITT74192 

AMD 

SN74192 

Signetics 

7408 


T! 

SN74145 


Tl 

SN74160 


Fairchild 

74192 

Tl 

SN7408 


TRW 

74145 


TRW 

74160 


Mitsubishi 

M53392 

Toshiba 

TC7408 

♦ITT74150 

Fairchild 

74150 

ITT74161 

AMD 

SN74161 


Motorola 

MC74192 

TRW 

7408 


Hitachi 

HD74150 


Fairchild 

74161 


National 

DM74192 

ITT 7409 Fairchild 

7409 


Mitsubishi 

M53350 


Hitachi 

HD74161 


NEC America /aPB74192 

Hitachi 

HD7409 


Motorola 

MC74150 


Mitsubishi 

M53361 


Raytheon 

74192 

Mitsubishi 

M53209 


National 

DM74150 


Motorola ' 

MC74161 


Signetics 

74192 

Motorola 

MC7409 


NEC America 

pPB741 50 


National 

DM74161 


Tl 

SN74192 

National 

DM7409 


Raytheon 

74150 


NEC America 

pPB74161 

ITT74193 

AMD 

SN74193 

Raytheon 

7409 


Signetics 

74150 


Raytheon 

74161 


Fairchild 

74193 

Signetics 

7409 


Ti 

SN74150 


Signetics 

74161 


Mitsubishi 

M53393 

Tl 

SN7409 


TRW 

74150 


Tl 

SN74161 


Motorola 

MC74193 

TRW 

7409 

ITT74151 

Fairchild 

74151 


TRW 

74161 


National 

DM74193 

ITT7410 Fairchild 

7410 


Hitachi 

HD74151 

ITT74162 

AMD 

SN74162 


NEC America 

HPB74193 

Hitachi 

HD7410 


Mitsubishi 

M53351 


Fairchild 

74162 


Raytheon 

74193 

Mitsubishi 

M53210 


Motorola 

MC74151 


Hitachi 

HD74162 


Signetics 

74193 

Motorola 

MC7410 


National 

DM74151 


Mitsubishi 

M53362 


Tl 

SN74193 

National 

DM7410 


NEC America 

>iPB74151 


Motorola 

MC74162 

ITT74194 

AMD 

SN74194 

NEC America 

fiPB7410 


Raytheon 

74151 


National 

DM74162 


Fairchild 

74194 

Raytheon 

7410 


Signetics 

74151 


Raytheon 

74162 


Hitachi 

HD74194 

Signetics 

7410 


Tl 

SN74151 


Signetics 

74162 


Motorola 

MC74194 

Tl 

SN7410 


TRW 

74151 


Tl 

SN74162 


National 

DM74194 


SN7427 

ITT74153 

Fairchild 

74153 


TRW 

74162 


Signetics 

74194 

T oshiba 

TC7410 


Mitsubishi 

M53353 

ITT74163 

AMD 

SN74163 


Tl 

SN74194 

TRW 

7410 


Motorola 

MC74153 


Fairchild 

74163 

ITT74195 

AMD 

SN74195 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted 
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ITT Semiconductors (cont’d) 

ITT7442 

Mitsubishi 

Motorola 

M53242 

MC7442 

♦ ITT7460 

National DM7460 

NEC America p.PB7460 

ITT7491 

Fairchild 

Mitsubishi 

7491 

M53291 





National 

DM7442 


Signetics 

7460 


Motorola 

MC7491 

ITT74195 

Fairchild 

74195 


NEC America 

J1PB7442 


Tl 

SN7460 


National 

DM7491 


Motorola 

MC74195 


Raytheon 

7442 


TRW 

7460 


NEC America ^PB7491 


National 

DM74195 


Signetics 

7442 

ITT7470 

Fairchild 

7470 


Signetics 

7491 


NEC America 

HPB74195 


Tl 

SN7442 


Mitsubishi 

M53270 


Tl 

SN7491 


Raytheon 

74195 

ITT7443 

Fairchild 

7443 


Motorola 

MC7470 

ITT7492 

Fairchild 

7492 


Signetics 

74195 


Hitachi 

HD7443 


National 

DM7470 


Hitachi 

HD7492 


Tl 

SN74195 


Mitsubishi 

M53243 


Signetics 

7470 


Mitsubishi 

M53292 

ITT7420 

Fairchild 

7420 


Motorola 

MC7443 


Tl 

SN7470 


Motorola 

MC7492 


Hitachi 

HD7420 


Raytheon 

7443 

ITT7472 . 

Fairchild 

7472 


National 

DM7492 


Mitsubishi 

M53220 


Signetics 

7443 


Hitachi 

HD7472 


Signetics 

7492 


Motorola 

MC7420 


Tl 

SN7443 


Mitsubishi 

M53272 


Tl 

SN7492 


National 

DM7420 

ITT7444 

Fairchild 

7444 


Motorola 

MC7472 


TRW 

7492 


NEC America U.PB7420 


Hitachi . 

HD7444 


National 

DM7472 

ITT7493 

Fairchild 

7493 


Raytheon 

7420 


Mitsubishi 

M53244 


Signetics 

7472 


Hitachi 

HD7493 


Signetics 

7420 


Motorola 

MC7444 


Tl 

SN7472 


Mitsubishi 

M53293 


Tl 

SN7420 


Raytheon 

7444 


TRW 

7472 


Motorola 

MC7493 


Toshiba 

TC7420 


Signetics 

7444 

ITT7473 

Fairchild 

7473 


National 

DM7493 


TRW 

7420 


Tl 

SN7444 


Mitsubishi 

M53273 


Signetics 

7493 

ITT7421 

Fairchild 

7421 

ITT7445 

Fairchild 

7445 


Motorola 

MC7473 


Tl 

SN7493 


Raytheon 

7421 


Mitsubishi 

M53245 


National 

DM7473 


TRW 

7493 


Signetics 

7421 


Motorola 

MC7445 


NEC America 

pPB7473 

♦ITT7494 

Fairchild 

7494 

ITT7425 

Fairchild 

7425 


National 

DM7445 


Signetics 

7473 


Motorola 

MC7494 


Mitsubishi 

M53225 


NEC America juPB7445 


Tl 

SN7473 


Tl 

SN7494 


Motorola 

MC7425 


Raytheon 

7445 

ITT7474 

Fairchild 

7474 

ITT7495 

Fairchild 

7495 


National 

DM7425 


Signetics 

7445 


Hitachi 

HD7474 


Mitsubishi 

M53295 


Tl 

SN7425 


Tl 

SN7445 


Mitsubishi 

M53274 


Motorola 

MC7495 

ITT7426 

Fairchild 

7426 


TRW 

7445 


Motorola 

MC7474 


National 

DM7495 


Hitachi 

HD7426 

ITT7446 

Fairchild 

7446 


National 

DM7474 


Signetics 

7495 


Motorola 

MC7426 


Motorola 

MC7446 


NEC America >iPB7474 


Tl 

SN7495 


National 

DM7426 


National 

DM7446 


Raytheon 

7474 

ITT7496 

Fairchild 

7496 


Signetics 

7426 


Signetics 

7446 


Signetics 

7474 


Hitachi 

HD7496 


Tl 

SN7426 


Tl 

SN7446 


Tl 

SN7474 


Mitsubishi 

M53296 


TRW 

7426 

ITT7447 

Fairchild 

7447 


TRW 

7474 


Motorola 

MC7496 

♦ITT7428 

Signetics 

7428 


Mitsubishi 

M53247 

ITT7475 . 

Fairchild 

7475 


National 

DM7496 


Tl 

SN7428 


Motorola 

MC7447 


Hitachi 

HD7475 


Signetics 

7496 

ITT7430 

Fairchild 

7430 


National 

DM7447 


Mitsubishi 

M53275 


Tl 

SN7496 


Hitachi 

HD7430 


NEC America ^PB7447 


Motorola 

MC7475 


TRW 

7496 


Miisuoisni 

M5323G 


S.gnetics 

7447 " ~ 


National 

DM7475 

rr!75fo?A 

Tf ' 

SN7*M9?A 


Motorola 

MC7430 


Tl 

SN7447 


Signetics 

7475 

ITT75107B 

Tl 

SN75107B 


National 

DM7430 

ITT7448 

Fairchild 

7448 


Tl 

SN7475 

ITT75108A 

Tl 

SN75108A 


NEC America 

jiPB7430 


Mitsubishi 

M53248 


TRW 

7475 

ITT75108B 

Tl 

SN75108B 


Signetics 

7430 


Motorola 

MC7448 

ITT7476 

Fairchild 

7476 

ITT75109 

Tl 

SN75109 


Tl 

SN7430 


National 

DM7448 


Mitsubishi 

M53276 

ITT75110 

Tl 

SN75110 


TRW 

7430 


Signetics 

7448 


Motorola 

MC7476 

ITT75138 

Tl 

SN75138 

ITT7432 

Fairchild 

7432 


Tl 

SN7448 


National 

DM7476 

ITT7520 

Tl 

SN7520 


Hitachi 

HD7432 

ITT7450 

Fairchild 

7450 


NEC America fiPB7476 

ITT75207 

Tl 

SN75207 


National 

DM7432 


Hitachi 

HD7450 


Signetics 

7476 

ITT75208 

Tl 

SN75208 


Signetics 

7432 


Mitsubishi 

M53250 


Tl 

SN7476 

♦ITT7521 

Tl 

SN7520 


Tl 

SN7432 


Motorola 

MC7450 


TRW 

7476 

ITT7522 

Tl 

SN7522 

♦ITT7433 

Signetics 

7433 


National 

DM7450 

ITT7480 

Fairchild 

7480 

♦ITT7523 

Tl 

SN7522 


Tl 

SN7433 


NEC America 

pPB7450 


Mitsubishi 

M53280 

ITT75234 

Tl 

SN75234 

ITT7437 

Fairchild 

7437 


Signetics 

7450 


Motorola 

MC7480 

♦ITT75235 

Tl 

SN75234 


Mitsubishi 

M53237 


Tl 

SN7450 


NEC America ^PB7480 

ITT7524 

Tl 

SN7524 


Motorola 

MC7437 


TRW 

7450 


Signetics 

7480 

♦ITT7525 

Tl 

SN7524 


National 

DM7437 

NTT7451 

Fairchild 

7451 


Tl 

SN7480 

ITT7528 

Tl 

SN7528 


NEC America uPB7437 


Hitachi 

HD7451 

ITT7482 

Fairchild 

7482 

♦ITT7529 

Tl 

SN7528 


Raytheon 

7437 


Motorola 

MC7451 


Motorola 

MC7482 

ITT75322 

Tl 

SN75322 


Signetics 

7437 


National 

DM7451 


Tl 

SN7482 

ITT75324 

Tl 

SN75324 


Tl 

SN7437 


NEC America uPB7451 

ITT7483 

Fairchild 

7483 

ITT75325 

Tl 

SN75324 


TRW 

7437 


Signetics 

7451 


Mitsubishi 

M53283 

ITT75450 

Tl 

SN75450 

ITT7438 

Fairchild 

7438 


Tl 

SN7451 


Motorola 

MC7483 

ITT75451 

Tl 

SN75451 


Mitsubishi 

M53238 


TRW 

7451 


National 

DM7483 

ITT75452 

Tl 

SN75452 


Motorola 

MC7438 

ITT7453 

Fairchild 

7453 


Raytheon 

7483 

ITT75453 

Tl 

SN 75453 


National 

DM7438 


Hitachi 

HD7453 


Signetics 

7483 

ITT75454 

Tl 

SN75454 


NEC America jiPB7438 


Mitsubishi 

M53253 


Tl 

SN7483 

ITT75460 

Tl 

SN75460 


Raytheon 

7438 


Motorola 

MC7453 

ITT7466 

Fairchild 

7486 

ITT75461 

Tl 

SN75461 


Signetics 

7438 


National 

DM7453 


Hitachi 

HD7486 

ITT75462 

Tl 

SN75462 


Tl 

SN7438 


NEC America uPB7453 


Mitsubishi 

M53286 

ITT75463 

Tl 

SN75463 


TRW 

7438 


Signetics 

7453 


Motorola 

MC7486 

ITT75464 

Tl 

SN75464 

ITT7440 

Fairchild 

7440 


Tl 

SN7453 


National 

DM7486 

ITT9000 

Fairchild 

9000 


Hitachi 

HD7440 


TRW 

7453 


NEC America pPB7486 


Tl 

SN29000 


Mitsubishi 

M53240 

tTT7454 

Fairchild 

7454 


Raytheon 

7486 

ITT9001 

Fairchild 

9001 


Motorola 

MC7440 


Hitachi 

HD7454 


Signetics 

7486 


Tl 

SN29001 


National 

DM7440 


Motorola 

MC7454 


Tl 

SN7486 

ITT9002 

Fairchild 

9002 


NEC America fiPB7440 


National 

DM7454 


TRW 

7486 


Tl 

SN29002 


Signetics 

7440 


NEC America 

pPB7454 

ITT7490 

Fairchild 

7490 

ITT9003 

Fairchild 

9003 


Tl 

SN7440 


Signetics 

7454 


Hitachi 

HD7490 


Ti 

SN29003 


TRW 

7440 


Tl 

SN7454 


Mitsubishi 

M53290 

ITT9004 

Fairchild 

9004 

♦ITT7441 

Fairchild 

7441 


TRW 

7454 


Motorola 

MC7490 

ITT9005 

Fairchild 

9005 


Mitsubishi 

M53241 

♦ITT7460 

Fairchild 

7460 


National 

DM7490 


Tl 

SN29005 


National 

DM7441 


Hitachi 

HD7460 


Signetics 

7490 

♦ITT9006 

Fairchild 

9006 

ITT7442 

Fairchild 

7442 


Mitsubishi 

M53260 


Tl 

SN7490 

♦ITT9007 

Fairchild 

9007 


Hitachi ' 

HD7442 


Motorola 

MC7460 


TRW 

7490 


Tl 

SN29007 


♦ Discontinued 
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Manufacturer I Replacement 1C Mast 

Device 1 Source Device Pat 


ITT Semiconductors (cont’d) 


rrreooe 

Fairchild 

9008 


TI 

SN29008 

ITT9009 

Fairchild 

9009 


TI 

SN29009 

ITT9016 

Fairchild 

9016 


TI 

SN29016 

ITT9022 

Fairchild 

9022 

ITT9024 

Fairchild 

9024 


TI 

SN29024 

♦ ITT9033 

Fairchild 

9033 

ITT9093 

Motorola - 

MC853 

MC953 


Raytheon 

RM993 

i 

TI 

SN1 58093 

SN1 59093 

ITT9094 

Motorola 

MC856 

MC956 


Raytheon 

RM994 


TI 

SN 158094 

SN1 59094 

1TT9097 

Motorola 

MC855 

MC955 


Raytheon 

RM997 

ITT9099 

Motorola 

MC852 

MC952 


Raytheon 

RM999 


TI 

SN1 58099 
cm* C Q000 

ITT930 

Motorola 

MC830 

MC930 


Raytheon 

RM930 


TI 

SN15830 

SN15930 

ITT9300 

AMD 

9300 


Fairchild 

9300 


TI 

SN29300 

SN39300 

ITT9301 

AMD 

9301 


Fairchild 

9301 


TI 

SN29301 

SN39301 

ITT9304 

AMD 

9304 


Fairchild 

9304 

ITT9309 

AMD 

9309 


Fairchild 

9309 


TI 

SN29309 

SN39309 

ITT931 

Motorola 

MC831 



MC931 


Ti 

SN 

SN15931 

iTT9312 

AMD 

9312 


Fairchild 

9312 


TI 

SN29312 



SN39312 

ITT9316 

AMD 

9316 


Fairchild 

9316 


Raytheon 

RM9316 


TI 

SN29316 

SN39316 

ITT932 

Motorola 

MC832 

MC932 


Raytheon 

RM932 


TI 

SN 15832 

SN1 5932 

ITT933 

Motorola 

MC833 

MC933 


Raytheon 

RM933 


TI 

SN15833 

SN 15933 

ITT935 

^Motorola 

MC840 

MC940 


Raytheon 

RM935 


TI 

SN 15835 

SN15935 

ITT936 

Motorola 

MC936 


Raytheon 

RM936 ■ 


TI 

SN 15836 

SN15936 

ITT937 

Motorola 

MC837 

MC937 


Raytheon 

RM937 


TI 

SN 15837 


Manufacturer 

Device 

(Replacement 

‘Source 

1C Master 
Device Page 

ITT937 

TI 

SN15937 

ITT944 

Motorola 

MC844 



MC944 


Raytheon 

RM944 


TI 

3N15844 

SN15S44 

iTT945 

Motorola 

MC845 



MC945 


Raytheon 

RM945 


TI 

SN 15845 

SN1 5945 

ITT946 

Motorola 

MC846 

MC946 


Raytheon 

RM946 


TI 

SN15846 

SN15946 

ITT948 

Motorola 

MC848 

MC948 


Raytheon 

RM948 


TI 

SN15848 

SN 15948 

ITT949 

Motorola 

MC849 

MC949 


Raytheon 

RM949 


TI 

SN15849 

SN15949 

♦ITT950 

Motorola 

MC850 

MC950 


Raytheon 

RM950 


TI 

SN 15850 

SN 15950 

♦ ITT951 

Motorola 

MC851 

MC951 


Raytheon 

RM951 


TI 

SN15851 

SN15951 

ITT 9601 

AMD 

9601 


Fairchild 

9601 


TI 

SN29601 

ITT961 

Motorola 

MC861 

MC961 


Raytheon 

RM961 


TI 

SN15861 

SN15961 

ITT9614 

TI 

SN75114 

ITT9615 

TI 

SN75115 

ITT 962 

Motorola 

MC862 

MC962 


Raytheon 

RM962 


Tl 

SN15862 

SN 15962 

ITT963 

Motorola 

MC1 141 

MC863 

MC963 


Raytheon 

RM963 


TI 

SN5481A 

SN7481A 

SAA1024 

SGS 

Ml 024 

SAA1025 

SGS 

Ml 025 

TAA7756 

NPC 

SFC606 

TBA800 

SGS 

TBA800 

TCA350 

AMI 

S10110 

ZTK33 

NPC 

TAA550 

Micro Components 

MCC555 

Exar 

XR555 

Micro Networks 


DAC80 

Beckman 

877-80 


Burr-Brown 

DAC80 


Datel 

DAC-HZ12B 

DAC85 

Beckman 

877-85 

MN5065 

Motorola 

MCI 358 

Micro Power Systems 

MPS75QJ 

AD 

AD7501 

MPS7502 

AD 

AD7502 

MPS7503 

AD 

AD7503 

MPS7506 

AD 

AD7506 

MPS7507 

AD 

AD7507 



1C Master Manufacturer j Replacement 


Page Device 


Mitel Semiconductor 


MCI 4000 

CD4000 

CD4000 

CM4000 

SCL40CG 

TP4000 

F4001 

MCi400i 

CD4001 

pPD4001 

CD4001 

HBF4001 

CM4001 

SCL4001 

TP4001 

TC4001 

F4002 

MCI 4002 

CD4002 

pPD4002 

CD4002 

HBF4002 

CM4002 

SCL4002 

TP4002 

TC4002 

F4007 

MCI 4007 

CD4007 

CD4007 

HBF4007 

CM4007 

SCL4007 

TP4007 

TC4007 

CD4009 

CD4009 

HBF4009 

CM4009 

SCL4009 

TP4009 

TC4009 

CD4010 

CD4010 

HBF4010 

CM4010 

SCL4010 

TP4010 

TC4010 

F4011 

MC14011 

CD4011 


RCA 

SGS 

Solitron 

sss 

Ti 

Toshiba 

Fairchild 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

SSS 

TI 

Toshiba 

Fairchild 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

SSS 

TI 

Toshiba 

Fairchild 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

SSS 

TI 

Toshiba 

AD 

Fairchild 


CD4012 

HBF4012 

CM4012 

SCL4012 

TP4012 

TC4012 

F4013 

MCI 401 3 

CD4013 

M PD4013 

CD4013 

HBF4013 

CM4013 

SCL4013 

TP4013 

TC4013 

F4014 

MCI 401 4 

CD4014 

pPD4014 

CD4014 

HBF4014 

CM4014 

SCL4014 

TP4014 

TC4014 

F4015 

MCI 401-5 

CD4015 

M PD4015 

CD4015 

HBF4015 

CM4015 

SCL4015 

TP4015 

TC4015 

AD7516 

F4016 


Micro Power MPS7516 

Motorola MCI 401 6 

National CD4016 

RCA CD4016 

Solitron CM4016 

SSS SCL4016 

TI TP4016 

Fairchild F4017 

Motorola MCI 401 7 

National CD4017 

NEC America jtPD401 7 

RCA CD4017 

SGS HBF4017 

Solitron CM4017 

SSS SCL4017 

TI TP4017 

Toshiba TC4017 

Fairchild F4018 

National CD4018 

RCA CD4018 

SGS HBF4018 

Solitron CM4018 

SSS SCL4018 

TI TP4018 

Toshiba TC4018 

Fairchild F4019 

National CD4019 

RCA CD4019 

SGS HBF4019 

Solitron CM4019 

SSS SCL4019 

Ti TP4019 

Toshiba TC4019 

Fairchild F4020 

Motorola MCI 4020 - 

National CD4020 


NEC America 

;uPD401 1 


RCA 

CD4020 

RCA 

CD401 1 


SGS 

HBF4020 

SGS 

HBF4011 


Solitron 

CM4020 

Solitron 

CM4011 


SSS 

SC.L4020 

SSS 

SCL4011 


TI 

TP4020 

TI 

TP401 1 


Toshiba 

TC4020 

Toshiba 

TC401 1. 

SIL4021 

Fairchild 

F4021 

Fairchild 

F4012 


Motorola 

MCI 4021 

Motorola 

MC14012 


National 

CD4021 

National 

CD4012 


NEC America 

HPD4021 

NEC America 

jxPD4012 


RCA 

CD4021 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted 
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Mitel Semiconductor (cont’d) 

SIL4035 

NEC America 
RCA 

pPD4035 

CD4035 

SIL4053 

Motorola 

National 

MCI 4053 

CD4053 

SIL4077 

Solitron 

SSS 

CM4077 

SCL4077 





SGS 

HBF4035 


RCA 

CD4Ub3 

SIL4078 

Fairchiid 

F4078 

SIL4021 

Solitron 

CM4021 . 


Solitron 

CM4035 


Solitron 

CM4053 


Motorola 

MCI 4078 


SSS 

SCL4021 


SSS 

SCL4035 


SSS 

SCL4053 


RCA 

CD4078 


Tl 

TP4021 


Tl 

TP4035 


Toshiba 

TC4053 


Solitron 

CM4078 


Toshiba 

TC4021 


Toshiba 

TC4035 

SIL4055 

RCA 

CD4055 


SSS 

SCL4078 

SIL4022 

Fairchild 

F4022 

SIL4040 

Fairchild 

F4040 

SIL4056 

RCA 

CD4056 


Toshiba 

TC4078 


Motorola 

MCI 4022 


National 

CD4040 

SIL4060 

National 

CD4060 

SIL4081 

Fairchild 

F4081 


National 

CD4022 


NEC America 

pPD4040 


RCA 

CD4060 


Motorola 

MC14081 


RCA 

CD4022 


RCA 

CD4040 


SSS 

SCL4060 


National 

CD4081 


SGS 

HBF4022 


Solitron 

CM4040 

SIL4066 

Fairchild 

F4066 


NEC America 

pPD4081 


Solitron 

CM4022 


SSS 

SCL4040 


Motorola 

MCI 4066 


RCA 

CD4081 


SSS 

SCL4022 


Tl 

TP4040 


National 

CD4066 


Solitron 

CM4081 


Tl 

TP4022 


Toshiba 

TC4040 

» 

NEC Amenca pPD4066 


SSS 

SCL4081 


Toshiba 

TC4022 

SIL4042 

Fairchild 

F4042 


RCA 

CD4066 


Tl 

TP4081 

SIL4023 

Fairchild 

F4023 


Motorola 

MCI 4042 


SGS 

l r IBF4066 


Toshiba' 

TC4081 


Motorola 

MCI 4023 


National 

CD4042 


Signetics 

N4066 

SIL4082 

Fairchild 

F4082 


National 

CD4023 


NEC America 

pPD4042 


Solitron 

CM4066 


Motorola 

MCI 4082 

i 

NEC Amenca 

pPD4023 


RCA 

CD4042 


SSS 

SCL4066 


RCA 

CD4082 


RCA 

CD4023 


SGS 

HBF4042 


Toshiba 

TC4066 


SSS 

SCL4082 


SGS 

HBF4023 


Solitron 

CM4042 

SIL4068 

Fairchild 

F4068 


Tl 

TP4082 


Solitron 

CM4023 


SSS 

SCL4042 


Motorola 

MCI 4068 


Toshiba 

TC4082 


SSS 

SCL4023 


Tl 

TP4042 


RCA 

CO4068 

SIL4098 

RCA 

CD4098 


Tl 

TP4023 


Toshiba 

TC4042 


Solitron 

CM4068 

SIL4502 

Motorola 

MCI 4502 


Toshiba 

TC4023 

SIL4043 

Fairchild 

F4043 


SSS 

SCL4068 


RCA 

CD4502 

SIL4024 

Fairchild 

F4024 


Motorola 

MCI 4043 


Tl 

TP4068 


SSS 

SCL4502 


Motorola 

MCI 4024 


National 

CD4043 


Toshiba 

TC4068 

SIL4508 

Motorola 

MCI 4508 


National 

CD4024 


NEC America 

pPD4043 

SIL4069 

Fairchild 

F4069 


RCA 

CD4508 


RCA 

CD4024 


RCA 

CD4043 


Harris 

HD74C04 


SSS 

SCL4508 


SGS 

HBF4024 


Solitron 

CM4043 


Motorola 

MCI 4069 


Toshiba 

TC4508 


Solitron 

CM4024 


SSS 

SCL4043 


National 

CD4069 

SIL4510 

Fairchild 

F4510 


SSS 

SCL4024 


Tl 

TP4043 



MM74C04 


Motorola 

MC14510 . 


Tl 

TP4024 


Toshiba 

TC4043 


NEC Amenca 

pPD4069 


National 

CD4510 


Toshiba 

TC4024 

SIL4044 

Fairchild 

F4044 


RCA 

CD4069 


RCA 

CD40192 

SIL4025 

Fairchild 

F4025 


Motorola 

MCI 4044 


Solitron 

CM4069 



CD4510 


Motorola 

MCI 4025 


National 

CD4044 


SSS 

SCL4069 


SSS 

SCL4510 


National 

CD4025 


NEC America 

UPO4044 


Tl 

TP4069 


Toshiba 

TC4510 


NEC Amenca 

pPD4025 


RCA 

CD4044 


Toshiba 

TC4069 

SIL451 1 

Fairchild 

F4511 


RCA - 

CD4025 


Solitron 

CM4044 

SIL4070 

Fairchild 

F4070 


Motorola 

MC14511 





SSS ■ - - - 

set 404 4 


Nat tonat 

C04070 


National 

CD45f 


Solitron 

CM4025 


Tl 

TP4044 



MM74C86 


RCA 

CD4511 


SSS 

SCL4025 


Toshiba 

TC4044 


RCA 

CD4070 


Solitron 

CM451 1 


T! 

TP4025 

SIL4046 

Fairchild 

F4046 


Solitron 

CM4070 


SSS 

SCL4511 

» 

Toshiba 

TC4025 


Motorola 

MCI 4046 


SSS 

SCL4070 


Tl 

TP451 1 

SIL4027 

Fairchild 

F4027 


National 

CD4046 

SIL4071 

Fairchild 

F4071 

SIL4512 

Fairchild 

F4512 


Motorola 

MCI 4027 


RCA 

CD4046 


Motorola 

MCI 4071 


Motorola 

MC14512 


National 

CD4027 


Solitron 

CM4046 


National 

CD4071 


National 

CD4512 


NEC America uPD4027 


SSS 

SCL4046 


NEC America pPD4071 


NEC America 

pPD4512 


RCA 

CD4027 

SIL4049 

Fairchild 

F4049 


RCA 

CD4071 


SSS 

SCL4512 


SGS 

HBF4027 


Motorola 

MCI 4049 


Solitron 

CW4071 


Tl 

TP4512 


Solitron 

CM4027 


National 

CD4049 


SSS 

SCL4071 


Toshiba 

TC4512 


SSS 

SCL4027 


NEC America 

pPD4049 


Tl 

TP4071 

SIL4514 

Fairchild 

F4514 


Tl 

TP4027 


RCA 

CD4049 


Toshiba 

TC4071 


Motorola 

MCI 451 4 


Toshiba 

TC4027 


SGS 

HBF4049 

SIL4072 

Fairchild 

F4072 


National 

CD4514 

SIL4028 

Fairchild 

F4028 


Solitron 

CM4049 


Motorola 

MCI 4072 


RCA 

CD4514 


Motorola 

MCI 4028 . 


SSS 

SCL4049 


RCA 

CD4072 


Solitron 

CM4514 


National 

CD4028 


Tl 

TP4049 


SSS 

SCL4072 


SSS 

SCL4514 


NEC America 

pPD4028 


Toshiba 

TQ4049 


Tl 

TP4072 


Toshiba 

TC4514 


RCA 

CD4028 

SIL4050 

Fairchild 

F4050 


Toshiba 

TC4072 

SIL4515 

Fairchild 

F4515 


SGS 

HBF4028 


Motorola 

MCI 4050 

SIL4073 

Fairchild 

F4073 


Motorola 

MCI 451 5 


Solitron 

CM4028 


National 

CD4050 


Motorola 

MCI 4073 


National 

CD4515 


SSS 

SCL4028 


NEC America uPD4050 


National 

CD4073 


RCA 

CD4515 


Tl 

TP4028 


RCA 

CD4050 


RCA 

CD4073 


Solitron 

CM4515 


Toshiba 

TC4028 


SGS 

HBF4050 


Solitron 

CM4073 


SSS 

SCL4515 

SIL4029 

Fairchild 

F4029 


Solitron 

CM4050 


SSS 

SCL4073 


Toshiba 

TC4515 


National 

CD4029 


SSS 

SCL4050 


Tl 

TP4073 

SIL4516 

Fairchild 

F4516 


NEC America uPD4029 


Tl 

TP4050 


Toshiba 

TC4073 


Motorola 

MC14516 


RCA 

CD4029 


Toshiba 

TC4050 

SIL4075 

Fairchild 

F4075 


National 

CD4516 


SGS 

HBF4029 

SIL4051 

Fairchild 

F4051 


Motorola 

MCI 4075 


RCA 

CD40193 


Solitron 

CM4029 


Motorola 

MCI 4051 


National 

CD4075 



CD4516 


SSS 

SCL4029 


National 

CD4051 


RCA 

CD4075 


SSS 

SCL4516 


Tl 

TP4029 


RCA 

CD4051 


SSS 

SCL4075 


Toshiba 

TC4516 


Toshiba 

TC4029 


Solitron 

CM4051 


Tl 

TP4075 

SIL4518 

Fairchild 

F4518 

SIL4030 

Fairchild 

F4030 


SSS 

SCL4051 


Toshiba 

TC4075 


Motorola 

MC14518 


National 

CD4030 


Tl 

TP4051 

SIL4076 

Fairchild 

F4076 


National 

CD4518 


NEC America 

pPD4030 


Toshiba 

TC4051 


Harris 

HD74C173 


RCA 

CD4518 


RCA 

CD4030 

SIL4052 

Fairchild 

F4052 


Motorola 

MCI 4076 


Solitron 

CM4518 


SGS 

HBF4030 


Motorola 

MCI 4052 


National 

CD4076 


SSS 

SCL4518 


Solitron 

CM4030 


National 

CD4052 



MM74C173 


Tl 

TP4518 


SSS 

SCL4030 


RCA 

CD4052 


RCA 

CD4076 


Toshiba 

TC4518 


Tl 

TP4030 


Solitron 

CM4052 


Solitron 

CM4076 

SIL4520 

Fairchild 

F4520 


T oshiba 

TC4030 


SSS 

SCL4052 


SSS 

SCL4076 


Motorola 

MCI 4520 

SIL4035 

Fairchild 

F4035 


Tl 

TP4052 

SIL4077 

Fairchild 

F4077 


National 

CD4520 


Motorola 

MCI 4035 


Toshiba 

TC4052 


Motorola 

MCI 4077 


NEC America 

pPD4520 


National 

CD4035 

SIL4053 

Fairchild 

F4053 


RCA 

CD4077 


RCA 

CD4520 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1C MASTER 1978 


1971 













STER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

| Replacement 

! IC Master 

Device 

Source 

Device Page 

Device 

i Source 

Device Page 

Device 

i Source 

Device Page 

Device 

1 Source 

Device Pag* 

Unite! Semiconductor (coniu) 

M5S133 

i 

i - 

Hitachi 

National 

HD74S133 

DM74S133 

M53201 

Raytheon 

Signetics 

7401 

7401 

M53210 

Tl 

Toshiba 

SN7427 

TC7410 





Signetics 

74S133 


Tl 

SN7401 


TRW 

7410 

SIL4520 

Solitron 

CM4520 


Tl 

SN74S133 


TRW 

7401 

M53213 

Fairchild 

7413 


sss 

SCL4520 

M5S138 

AMD 

SN74S138 

M53202 

Fairchild 

7402 


ITT 

ITT7413 


Tl 

TP4520 


Fairchild 

74S138 


Hitachi 

HD7402 


Motorola 

MC7413 


Toshiba 

TC4520 


National 

DM74 Si 38 


•ITT 

ITT7402 


National 

DM7413 





Signetics 

74S138 



MC7402 



^PB7413 

Mitsubishi Flertrie Cn 

M5S151 

Tl 

SN74S138 


National 

DM7402 


Signetics 

7413 




AMD 

SN74S151 


NEC America 

p D B7402 , 


T! 

SN7413 





Fairchild 

74S151 


Signetics 

7402 


TRW 

7413 

M5S000 

Fairchiid 

74S00 


Hitachi 

HD74S151 


Tl 

SN7402 

M53214 

Fairchild 

7414 


Hitachi 

HD74S0C 


National 

DM74S151 


TRW 

7402 


Hitachi 

HD7414 


National 

DM74S00 


Signetics 

74S151 

M53203 

Fairchild 

7403 


Motorola 

MC7414 


Signetics 

74S00 


Tl 

SN74S151 


Hitachi 

HD7403 


National 

DM7414 


Tt 

SN74S00 

M5S153 

AMD 

SN74S153 


ITT 

ITT7403 


Signetics 

7414 

M5S003 

Fairchild 

74S03 


Fairchiid 

74S153 


Motorola 

MC7403 


T! 

SN7414 


Hitachi 

HD74S03 


National 

DM74S153 


National 

DM7403 

M53216 

Fairchild 

7416 


National 

DM74S03 


Signetics 

74S153 


Raytheon 

7403 


Hitachi 

HD7416 


Signetics 

74S03 


Tl 

SN74S1 53 


Signetics 

7403 


ITT 

ITT7416 


Tl 

SN74S03 

M5S157 

AMD 

SN74S157 


Tl 

SN7403 


Motorola 

MC7416 

M5S004 

Fairchiid 

74S04 


Fairchild 

74S157 


TRW 

7403 


National 

DM7416 


Hitachi 

HD74S04 


National 

DM74S157 

M53204 

Fairchild 

7404 


Signetics 

7416 


National 

DM74S04 


Signetics 

74S157 


Hitachi 

HD7404 


Ti 

SN7416 


Signetics 

74S04 


Tl 

SN74S157 


ITT 

ITT7404 


TRW 

7416 


Tl 

SN74S04 

M5S158 

AMD 

SN74S158 


Motorola 

MC7404 

M53217 

Fairchild 

74 17 

M5S005 

Fairchild 

74S05 


Fairchild 

74S158 


National 

DM7404 


Hitachi 

HD7417 


Hitachi 

HD74S05 


National 

DM74S158 


NEC America 

UPB7404 


ITT 

ITT741 7 


National 

DM74S05 


Signetics 

74S158 


Raytheon 

7404 


Motorola 

MC7417 


Siqnetics 

74S05 


Ti 

SN74S158 


Signetics 

7404 


National 

DM7417 


Ti 

SN74S05 

M5S174 

AMD 

SN74S174 


Tl 

SN7404 



7417 

M5S010 

Fairchild 

74S10 


Fairchild 

74S174 


Toshiba 

TC7404 


Tl 

SN7417 


Hitachi 

HD74S10 


Hitachi 

HD74S174 


TRW 

7404 


TRW 

7417 


National 

DM74S10 


National 

DM74S174 

M53205 

Fairchild 

7405 

M53220 

Fairchild 

7420 


Signetics 

74S10 


Signetics 

74S174 


Hitachi 

HD7405 


Hitachi 

HD7420 


Tt 

SN74S10 


Tl 

SN74S174 


ITT 

ITT7405 


ITT 

ITT7420 

M5S01 1 

Fairchiid 

74S11 

M5S175 

AMD 

SN74S175 


Motorola 

MC7405 


Motorola 

MC7420 


Hitachi 

HD74S11 


Fairchild 

74S175 


National 

DM7405 


National 

DM7420 


National 

DM74S11 


Hitachi 

HD74S175 


NEC America p.PB7405 


NEC America ^PB7420 


Signetics 

74S11 


National 

DM74S175 


Raytheon 

7405 


Raytheon 

7420 


Tt 

SN74S11 


Signetics 

74S175 


Signetics 

7405 


Signetics 

7420 

M5S015 

Fairchild 

74S15 


Tl 

SN74S175 


T! 

SN7405 


Tj 

SN7420 


Hitachi 

HD74S15 

M5S181 

AMD 

SN74S181 


TRW 

7405 


Toshiba 

TC7420 


National 

DM74S15 


Fairchiid 

74S181 

M53206 

Fairchild 

7406 


TRW 

7420 


Signetics 

74S15 


Hitachi 

HD74S181 


Hitachi 

HD7406 

M53225 

Fairchild 

7425 


T! 

SN74S15 


Signetics 

74S181 


!TT 

ITT7406 


ITT 

ITT7425 

M5S020 

Fairchiid 

74S20 


Tl 

SN74S181 


Motorola 

MC7406 


Motorola 

MC7425 


Hitachi 

HD74S20 

M5S182 

Fairchild 

74S182 


National 

DM7406 


National 

DM7425 


National 

DM74S20 


National 

DM74S182 


Signetics 

7406 


Tl 

SN7425 


Signetics 

74S20 


Signetics 

74S182 


Tl 

SN7406 

M53227 

Fairchild 

7427 


Tl 

SN74S20 


Tl 

SN74S182 


TRW 

7406 


Hitachi 

HD7427 

M5S030 

Fairchila 

74S30 

M5S22 

Fairchild 

74S22 

M53207 

Fairchild 

7407 


Motorola 

MC7427 


National 

rsi if iOnn 

UIVJ/ HOO\J 


HitdChi 

HD74S22 


Hitachi 

HD7407 


National 

DM7427 


Ti 

SN74S30 


National 

DM74S22 


ITT 

ITT7407 


Signetics 

7427 

MSS040 

Fairchild 

74S40 


Signetics 

74S22 


Motorola 

MC7407 

M53230 

Fairchild 

7430 


Hitachi 

HD74S40 


Tl 

SN74S22 


National 

DM7407 


Hitachi 

HD7430 


National 

DM74S40 

M5S251 

AMD 

SN74S251 


Signetics 

7407 


ITT 

ITT743P 


Signetics 

74S40 


Fairchitd 

74S251 


Tl 

SN7407 


Motorola 

MC7430 


Tl 

SN74S40 


Hitachi 

HD74S251 


TRW 

7407 


National 

DM7430 

M5S051 

Fairchiid 

74S51 


National 

DM74S251 

M53208 

Fairchild 

7408 


NEC America 

fxPB7430 


National 

DM74S51 


Signetics 

74S251 


ITT 

ITT7408 


Signetics 

7430 


Signetics 

74S51 


Tl 

SN74S251 


Motorola 

MC7408 


Tl 

SN7430 


Tl 

SN74S51 

M5S257 

AMD 

SN74S257 


National 

DM7408 


TRW 

7430 

M5S074 

Fairchild 

74S74 


Fairchiid 

74S257 


Raytheon 

7408 

M53237 

Fairchild 

7437 


Hitachi 

HD74S74 


National 

DM74S257 


Signetics 

7408 


ITT 

ITT7437 


Ti 

SN74S74 


Signetics 

74S257 


Tl 

SN74O0 


Motorola 

MC7437 

M5S085 

Signetics 

74S85 


Tl 

SN74S257 


Toshiba 

TC7408 


National 

DM7437 


Ti 

SN74S85 

M5S258 

AMD 

SN74S258 


TRW 

7408 


NEC America uP87437 

M5S112 

Fairchiid 

74S112 


Fairchild 

74S258 

M 53209 

Fairchild 

7409 


Raytheon 

7437 


Hitachi 

HD74S112 


Signetics 

74S258 


Hitachi 

HD7409 


Signetics 

7437 


Motorola 

SN74S112 


Tl 

SN74S258 


ITT 

ITT7409 


Tl 

SN7437 


National 

DM74S112 

M53200 

Fairchild 

7400 


Motorola 

MC7409 


TRW 

7437 


Signetics 

74S112 


Hitachi 

HD7400 


National 

DM7409 

M53238 

Fairchild 

7438 


Tl 

SN74S112 


ITT 

ITT7400 


Raytheon 

7409 


ITT 

ITT7438 

M5S113 

Fairchild 

74S113 


Motorola 

MC7400 


Signetics 

7409 


Motorola 

MC7438 


Hitachi 

HD74S113 


National 

DM7400 


Tl 

SN7409 


National 

DM7438 


Motorola 

SN74S1 13 


NEC America 

pPB7400 


TRW 

7409 


NEC America 

MPB7438 


National 

DM74S113 


Raytheon 

7400 

M53210 

Fairchiid 

7410 


Raytheon 

7438 


Signetics 

74S113 


Signetics 

7400 


Hitachi 

HD7410 


Signetics 

7438 

ki 

T! 

SN74S113 


Tl 

SN7400 


ITT 

ITT7410 


Ti 

SN7438. 

M5S114 

Fairchiid 

74S114 


Toshiba 

TC7400 


Motorola 

MC7410 


TRW 

7438 


Hitachi 

HD74S114 


TRW 

7400 


National 

DM7410 

M53240 

Fairchild 

7440 


National 

DM74S114 

M53201 

Fairchild 

7401 


NEC America 

PPB7410 


Hitachi 

HD7440 


Signetics 

74S114 


ITT 

ITT7401 


Raytheon 

7410 


ITT 

ITT7440 


Tl 

SN74S114 


Motorola 

MC7401 


Signetics 

7410 


Motorola 

MC7440 

M5S133 

Fairchild 

74S133 


National 

DM7401 


Tl 

SN7410 


National 

DM7440 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer | Replacement H 

Device Source Device 


Mitsubishi Electric Co. 
(cont’d) 

M53240 NEC America pPB7440 
Signetics 7440 


Manufacturer 

Replacement 

1C Master 

Manufacturer 

Replacement 

1C Master 

Manufacturer 

Replacement 

1C Master 

Device 

Source Device 

Page 

Device 

Source Device 

Page 

Device 

Source Device 

Page 


NEC America pPB7442 

Raytheon 7442 

Signetics 7442 

Ti SN7442 

Fairchild 7443 

Hitachi HD7443 

ITT ITT7443 


TI SN7470 

Fairchild 7472 

Hitachi . HD7472 
ITT ITT7472 

Motorola MC7472 

National DM7472 

Signetics 7472 

TI SN7472 

TRW 7472 

Fairchild 7473 

ITT ITT7473 

Motorola MC7473 

National DM7473 

NEC America pPB7473 
Signetics 7473 


Motorola 

MC7443 


Raytheon 

7474 

Raytheon 

7443 


Signetics 

7474 

Signetics 

7443 


TI 

SN7474 

TI 

SN7443 


TRW 

7474 

Fairchild 

7444 

M53275 

Fairchild 

7475 

Hitachi 

HD7444 


Hitachi 

HD7475 

ITT 

ITT7444 


ITT 

ITT7475 

Motorola 

MC7444 


Motorola 

MC7475 

Raytheon 

7444 


National 

DM7475 

Signetics 

7444 


Signetics 

7475 

TI 

SN7444 


TI 

SN7475 

Fairchild 

7445 


TRW 

7475 

ITT 

ITT7445 

M53276 

Fairchild 

7476 

Motorola 

MC7445 


ITT 

ITT7476 

National 

DM7445 


Motorola 

MC7476 

NEC America uPB7445 


National 

DM7476 

Raytheon, 

7445 


NEC America ^PB7476 

Signetics 

7445 

. . 

Signetics 

7476 

II 

SN7445 


"j 1 

Oi \4 6 

TRW 

7445 


TRW 

7476 

Fairchild 

7447 

M53280 

Fairchild 

7480 

ITT 

ITT7447 


ITT 

ITT7480 

Motorola 

MC7447 


Motorola 

MC7480 

National 

DM7447 


NEC America ^PB7480 

NEC America uPB7447 i 


Signetics 

7480 

Signetics 

7447 


TI 

SN7480 

TI 

SN7447 

M53283 

Fairchild 

7483 

Fairchild 

7448 


ITT 

ITT7483 

ITT 

ITT7448 


Motorola 

MC7483 

Motorola 

MC7448 


National 

DM7483 

National 

DM7448 


Raytheon 

7483 

Signetics 

7448 


Signetics 

7483 

TI 

SN7448 


TI 

SN7483 

Fairchild 

7450 

M53285 

Fairchild 

7485 

Hitachi 

HD7450 


Hitachi 

HD7485 

ITT 

ITT7450 


Motorola 

MC7485 

Motorola 

MC7450 


National 

DM7485 

National 

DM7450 


NEC America jiPB7485 

NEC America uPB7450 j 

, 

Signetics 

7485 

Signetics 

7450 


TI 

SN7485 

TI 

SN7450 


TRW 

7485 

TRW 

'7450 

M53286 

Fairchild 

7486 

Fairchild 

7453 


Hitachi 

HD7486 

Hitachi 

HD7453 


ITT 

ITT7486 

ITT 

ITT7453 


■Motorola 

MC7486 

Motorola 

MC7453 


National 

DM7486 

National 

DM7453 


NEC America ^PB7486 

NEC America 

CO 

to 

Tt 

r- 

GO 

Q- 

n 


Raythedn 

7486 

Signetics 

7453 


Signetics 

7486 

TI 

SN7453 

* 

TI 

SN7486 

TRW 

7453 


TRW 

7486 

Fairchild 

7460 

M53289 

AMD 

SN7489 

Hitachi 

HD7460 


Fairchild 

7489 

Motorola 

MC7460 


National 

DM7489 

National 

DM7460 


TI 

SN7489 

NEC America 

HPB7460 


TRW 

7489 

Signetics 

7460 

M53290 

Fairchild 

7490 

TI 

SN7460 


Hitachi 

HD7490 

TRW 

7460 


ITT 

ITT7490 

Fairchild 

7470 


Motorola 

MC7490 

ITT 

ITT7470 


National 

DM7490 

Motorola 

MC7470 


Signetics 

7490 

National 

DM7470 


TI 

SN7490 

Signetics 

7470 


TRW 

7490 


7491 

ITT7491 

MC7491 

DM7491 

pPB7491 

7491 
SN7491 

7492 
HD7492 
ITT7492 
MC7492 
DM7492 
7492 
SN7492 

7492 

7493 
HD7493 
ITT7493 
MC7493 
DM7493 
7493 
SN7493 
7493 
7495 
ITT7495 
MC7495 
DM7495 

7495 
SN7495 

7496 
HD7496 
ITT7496 
MC7496 
DM7496 
7496 
SN7496 
7496 
74107 
HD74107 
ITT74107 
MC74107 
DM74107 
jiPB74.107 


♦ Discontinued 
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Fairchild 

ITT 

Motorola 
National 
NEC America 
Signetics 
TI 

Fairchild 

Hitachi 

ITT 

Motorola 

National 

Signetics 

TI 

TRW 

Fairchild 

Hitachi 

ITT 

Motorola 

National 

Signetics 

TI 

TRW 

Fairchild 

ITT 

Motorola 

National 

Signetics 

TI 

Fairchild 

Hitachi 

ITT 

Motorola 

National 

Signetics 

TI 

TRW 

Fairchild 

Hitachi 

ITT 

iVlutOi Old 

National 
NEC America 
Signetics 
TI 

Fairchild 

Hitachi 

ITT 

Motorola 

National 

Signetics 

TI 

TRW 

Fairchild 

ITT 

Motorola 

Signetics 

TI 

AMD 

Fairchild 

ITT 

Motorola . 

National 

NEC America 

Raytheon 

Signetics 

TI 

TRW 

Fairchild 

Hitachi 

National 

Signetics 

TI 

Fairchild 

Hitachi 

National 

Signetics 

TI 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

TI 

Fairchild 

ITT 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


Motorola 

National 

Raytheon 

Signetics 

TI 

TRW 

Hitachi 

National 

NEC America 

Signetics 

TI 

Hitachi 
National 
NEC America 
Signetics 
TI 

Fairchild 

Hitachi 

Motorola 

National 

NEC America 

Raytheon 

Signetics 

TI 

TRW 

Fairchild 

Hitachi 

ITT 

Motorola 

National 

NEC America 

Raytheon 

Signetics 

TI 

TRW 

Fairchild 

ITT 

Motorola 
National 
NEC America 
na> u iecn 
Signetics 
TI 


MC74145 

DM741415 

74145 

74145 

SN74145 

74145 

HD74147 

DM74147 

HPB74147 

74147 
SN74147 
HD74148 
DM74148 
m PB74148 

74148 
SN74148 
74150 
HD74150 
MC74150 
DM74150 
(UPB74150 
74150 
74150 
SN74150 

74150 

74151 
HD74151 
ITT74151 
MC74151 
DM74151 
m PB74151 
74151 
74151 
SN74151 
74151 
74153 
ITT74153 
MC74153 
DM74153 
jiPB 74153 
74l 53 
74153 
SN74153 


74107 


TRW 

74153 

SN74107 

M53354 

AMD 

SN74154 

74121 


Fairchild 

74154 

HD74121 


Motorola 

MC74154 

ITT74121 


National 

DM74154 

MC74121 


NEC America 

jiPB74154 

DM74121 


Raytheon 

74154 

74121 


Signetics 

74154 

SN74121 


TI 

SN74154 

74121 


TRW 

74154 

74122 

M53355 

Fairchild 

74155 

ITT74122 


ITT 

ITT74155 

MC74122 


Motorola 

MC74155 

74122 


National 

DM74155 

SN74122 


NEC America 

M PB74155 

SN74123 


Raytheon 

74155 

74123 


Signetics 

74155 

ITT74123 


TI 

SN74155 

MC74123 


TRW 

74155 

DM74123 

M53356 

Fairchild 

74156 

pPB74123 


Hitachi 

HD74156 

74123 


ITT 

ITT74156 

74123 


Motorola 

MC74156 

SN741 23 


National 

DM74156 

74123 


NEC America 

pPB74156 

74125 


Raytheon 

74156 

HD74125 


Signetics 

74156 

DM74125 


TI 

SN74156 

74125 


TRW 

74156 

SN74125 

M53357 

AMD 

SN74157 

74126 


Fairchild 

74157 

HD74126 


Hitachi 

HD74157 

DM74126 - 


ITT 

ITT74157 

74126 


Motorola 

MC74157 

SN74126 


National 

DM74157 

74132 


NEC America 

pPB74157 

HD74132 


Raytheon 

74157 

MC74132 


Signetics 

74157 

DM74132 


TI 

SN74157 

74132 

M53358 

Raytheon 

74158 

SN74132 


Signetics 

74158 

74145 

M53360 

AMD 

SN74160 

ITT74145 


Fairchild 

74160 


1973 
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Mitsubishi Electric Co. 

M53375 

T! 

SN74175 

M53478 

T! 

SN74278 


5300 

Ti 

SN54S387 


(cont’d) 



M53376 

Fairchild 

74176 

M53483 

Fairchild 

74283 


5300-1 

AMD 

AM29S10 



V 


Motorola 

MC74176 


NEC Amehca 
Raytheon 

j.°B74283 



Fairchild 

AM29760 

93417 














M53360 

Hitachi 

HD74160 


Signetics 

74176 


Ti 

SN74283 



Harris 

HM7610-2 

1192 

ITT 

ITT74160 


TJ 

SN74176 

M53490 

Fairchild 

74290 



Intel 

M3601 



Motorola 

MC74160 

M53377 

Fairchild 

74177 


Motorola 

MC74290 



Intersil 

IM5603 




DM74 *60 


Motorola 

MC74177 


Ti 

SN74290 



National 

DM54S387 

1264 


RavthAon 

74 1 60 


National 

DM74177 


TRW 

74290 



Signetics 

823126 



Siqnetics 

74160 


Signetics 

74177 

M53493 

Fairchild 

74293 



TI 

SN54S387 



TI 

SN74160 



SN74177 


Motorola 

MC74293 


5301 

Harris 

HPROM1024 


TRW 


M53380 

Fairchild 

74180- 


T! 

SN74293 



Intersil 

IM5623 


M53361 

AMD 

SN74161 


Hitachi 

HD74I8G 


TRW 

74293 



National 

DM54S281 



Fairchild 

/ 41 6i 









Signetics 

82S12S 




Motorola 

National 









Hitachi 

ITT 

H074161 

ITT74161 


MC74180 

DM74180 

Monolithic Memories, inc. 


5301-1 

Ti 

AMD 

SN54S287 

AM29S11 



Motorola 

MC74161 


NEC Amehca 

;nPB741 80 







AM29761 



National 

DM74161 


Raytheon 

74180 

♦ A 5280 

AMD 

AM27S80 



Fairchild 

93427 

1151 


NEC America 

H PB74161 


Signetics 

74180 

♦A5281 

AMD 

AM27S81 



Harris 

HM7611-2 

1192 


Raytheon 

74161 


TI 

SN74180 

♦A6280 

AMD 

AM27S80 



Intel 

3621 



Signetics 

74161 


TRW 

74180 

♦A6281 

AMD 

AM27S81 



Intersil 

IM5623 



TI 

SN74161 

M53381 

AMD 

SN74181 

♦ H5201 

T! 

SN54S287 



National 

DM54S287 

1264 


TRW 

74161 


Fai r ch* f c! 

74101 

♦ H6201 

TI 

SN74S287 



Signetics 

82S129 


M53362 

AMD 

SN74162 


Motorola 

MC74181 

♦L5560 

AMD 

31L01 



TI 

SN54S287 



Fairchild 

74162 


National 

DM74181 


National 

DM54LS289 


5305 

Fairchild 

93436 

1151 


Hitachi 

HD74162 


NEC America 

pPB741S1 



DM54L89 



Harris 

HM7620 

1192 


ITT 

ITT74162 


Raytheon 

74181 



DM54189A 




HM7620A 

1202 


Motorola 

MC74162 


Signetics 

/4io i 

♦ L5561 

National 

DM76L99 



mtersii 

,!M6604 



National 

DM74162 


y* 

SN74181 

♦L6560 

AMD 

31L01 



National 

DM54S571 

1266 


Raytheon 

74162 


AMD 

SN74182 


National 

DM74L89 



Signetics 

82S130 



Signetics 

74162 


Fairchiid - 

74182 

♦ 1.6561 

National 

DM74S189 

1292 


TI 

SN54S270 



Ti 

9.N?d t fi? 


!TT 

ITT741 82 



DM86L3S 


5305-1 

AMD 

AM27S12 



TRW 

74162 


Motorola 

MC74182 

5200 

Fairchild 

93416 




AM29770 


M53363 

AMD 

SN741 63 


National 

DM74182 


Intersil 

IM5603 



Fairchild 

93436 

1151 


Fairchild 

74163 


NEC America 

pP974182 


Signetics 

82S226 



Harris 

HM7620-2 

1192 


HitAch* 



Ravmeon 

74182 


Ti 

SN541B7 



Intel 

3602 



ITT 

ITT 74163 


Si-Tsetses 

74182 

5200-1 

Fairchild 

S3457 



Intersii 

IM5604 



Motorola 

MC74163 


TI 

SN74182 


Intel 

3301 A 



National 

DM54S570 



National 

DM74163 

M53385 

National 

DM74185 


National 

DM54S189 

1292 


Signetics 

82S130 



Raytheon 

74163 

- 

Tj 

SN74185 


Signetics 

82S226 


5306 

Fairchild 

93446 

1151 


Signetics 

74163 

M53390 

Fairchild 

74190 


TI 

SN54187 



Harris 

HM7621 

1192 


TI 

SN74163 


Hitachs 

HD74190 

5201 

Intersil 

IM5623 




HM7621A 

1202 


TRW 

74163 


ITT 

ITT74190 • 


Signetics 

82S299 



Intersil 

IM5624 


M53364 

AMD 

74164 


Motorola 

MC74190 


TI 

SN54S387 



National 

DM54S571 

1266 


Fairchild 

74164 


National 

DM74190 

5201-1 

Fairchild 

93467 



Signetics 

S82S131 



Hitachi 

HD741S4 


Raytheon 

74190 


National 

DM75S97 



Tj 

SN54S370 



ITT 

ITT74164 


Signetics 

74190 


Signetics 

82S299 


5306-1 

AMD 

AM27S13 



National 

DM74164 


TI 

SN74190 

5205 

Intersil 

IM5604 




AM29771 



NEC America 

^iP3741 64 

M53391 

Fairchild 

74191 


TI 

SN54S270 



Fairchild 

93446 

1151 


Raytheon 

74164 


Hitachi 

HD74191 

5205-1 

Fairchild 

93431 



Harris 

HM7621-2 

1192 


Signetics 

TI 

74164 


ITT 

ITT74191 


National 

DM54S270 

1279 


Intel 

3622 



•SN74164 


Motorola 

MC74191 


Siqnetics 

82S230 



Intersil 

IM5624 


M53365 

Fairchild 

74165 


National 

DM74191 


T! 

SN54S270 



National 

DM54S571 

1266 


Motorola 

MC74165 


Raytheon 

74191 

5206 

TI 

SN54S370 



Signetics 

82S131 



National 

DM74165 


Signetics 

74i 91 

5206-1 

Fairchiid 

93441 


5308 

TI 

SN54S470 



Raytheon 

74165 


Ti 

SN741S1 


National 

DM54S370 

1279 

5308-1 

National 

DM54S470 



Signetics 

74165 

M53392 

AMD 

SN74192 


Signetics ' 

82S231 



TI 

SN54S470 



TI 

SN74165 


Fairchild 

74192 


TI 

SN54S370 


5309 

TI 

SN54S471 


M53366 

Fairchild 

74166 


ITT 

ITT74192 

5230 

Intersil 

IM5600 


5309-1 

National 

DM54S471 



Hitachi 

HD74166 


Motorola 

MC74192 


National 

DM5488 



TI 

SN54S471 



National 

DM74166 


National 

DM74192 


Ti 

SN5488A 


5330 

AMD 

AM27S08 



Raytheon 

74166 


NEC America 

pPB74192 

5230-1 

National 

DM5488 



Harris 

HPROM8256 


Signetics 

74166 


Raytheon 

74192 

5231 

Intersil 

IM5610 



Intersil 

IM5533 



TI 

SN74166 


Signetics 

74192 


TI 

SN54S188 



National 

DM7577 


M53370 

Fairchild 

74170 


TI 

SN74192 

5231-1 

National 

DM7598 



Signetics 

82S23 



.National 

DM74170 

M53393 

AMD 

SN74193 

5240-1 

Fairchild 

93432 



TI 

SN54S188 



NEC America 

fiPS741 70 


Fairchild 

74193 


National 

DM77S95 

1281 

5330-1 

AMD 

AM27S08 



Raytheon 

74170 


ITT 

ITT74193 

5241-1 

Fairchiid 

93442 




AM29750 



Signetics 

74170 


Motorola 

MC74193 


National 

DM77S96 

1281 


Harris 

HM7602-2 

1192 


TI 

SN74170 


National 

DM74193 

5275-1 

Siqnetics ' 

82S291 



Intersil 

IM5600 


M53374 

AMD 

SN74174 


NEC America 

pPB74193 



87S290 



National 

DM54S188 

1262 


Fairchild 

74174 


Raytheon 

74193 

5280-1 

Fairchild 

93454 



Signetics 

82S23 



Hitachi 

HD74174 


Signetics 

74193 


National 

DM87S29 



TI 

SN54S188 



Motorola 

MC74174 


T! 

SN74193 


Signetics 

82S280 


5331 

Harris 

HM7603 

1192 


National 

DM74174 

M53398 

Fairchild 

74198 

5280-2 

Fairchild 

93454 



National 

DM7578 



Raytheon 

74174 


Hitachi 

HD74198 

5281-1 

Fairchild 

93464 



Signetics 

82S123 



Signetics 

74174 


National 

DM74198 


National 

DM87S29 



TI 

SN54S288 



Ti 

SN74174 


NEC America 

pPB/4198 


Signetics 

82S281 


5331-1 

AMD 

AM27S09 


M5337S 

AMD 

SN74175 


Raytheon . 

74198 

5281-2 

Fairchiid 

93464 




AM29750 



Fairchild 

74175 


Signetics 

74198 

5300 

Fairchild 

93417 

1151 


Harris 

HM7603-2 

1192 


Hitachi 

HD741 76 


TI 

SN74198 


Harris 

HPROM1024A 



Intersil 

IM5610 



Motorola 

MC74175 

M53399 

Fairchild 

74199 


Intel 

M3601 



National 

DM54S288 

1262 


National 

DM74175 


National 

DM74199 


Intersil 

IM5603 



Signetics 

82S123 



NEC America 

HPB74175 


Raytheon 

74199 


National 

DM54S387 

12S4 


TI 

SN54S288 



Raytheon 

74175 


Signetics 

74199 


NEC Micro 

P.PD403 


5340 

Harris 

HM7640 

1192 


Signetics 

74175 


Ti 

SN74199 


Signetics 

82S126 




HM7640A 

1204 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer i Replacement 1C I 
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Monolithic Memories, Inc. 
(cont’d) 


Intel 

National 

Tl 

Fairchild 

Harris 

Intersil 

National 

Signetics 

Tl 

Harris 


Intel 

Tl 

National 

Tl 

Tl 

National 

Tl 

National 

Fairchild 

Harris 

Intel 

National 

Signetics 

T! 

Harris 

National 

Fairchild 

Harris 

Intel 

National 

Signetics 

Ti 

Hants 

Intel 

National 

Signetics 

Harris 

Intel 

National 

Signetics 

Signetics 

AMD 

Fairchild 

Tl 

AMD 

Fairchild 

Tl 

Tl 

Tl 

Tl 

AMD 

Tl 

AMD 

Raytheon 

Tl 

AMP 

Raytheon 

Tl 

AMD 

Raytheon 

Tl 

Tl 

Tl 

Fairchild 

Intel 

Intersil 

National 

Raytheon 

Signetics 

Tl 

Fairchild 

Intersil 

National 

Raytheon 

Signetics 

Tl 


M3604 

DM77S296 

SN54S475 

93438 

HM7640-2 

IM5605 

DM77S295 

82S140 

SN54S475 

HM7641 

HM7641A 

M3624 

DM77S296 

SN54S474 

SN74S471 

3624 

SN54S473 

DM54S473 

SN54S473 

SN54S472 

□M54S472 

SN54S472 

DM54S572 

93452 
HM7642-2 
3605 

DM54S572 

82S136 

SN54S476 

HM7642 

DM54S573 

93453 
HM7643-2 

3625 

DM54S573 

82S137 

SN54S477 

HM7680 

3608 

75S228 

82S180 

HM7681 

3628 

76S229 

82S181 

82S2708 

SN54LS240 

54LS240 

SN54LS240 

SN54LS241 

54LS241 

SN54LS241 

SN54LS244 

SN54LS363 

SN54LS373 

SN54LS374 

SN54LS374 

SN54S240 

54S240 

SN54S240 

SN54S241 

54S241 

SN54S241 

SN54S244 

54S244 

SN54S244 

SN54S373 

SN54S374 

93411 

3107 

IM5533 

DM54S206 

RM5330 

82S17 

SN54S206 

SN54S301 

93421 

IM5523 

DM54S200 

RM5340 

82S16 

SN54S201 


Manufacturer 1 Replacement 1C Master 

Device 1 Source Device Page 
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Device 
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Manufacturer 1 Replacement 1C Master 

Device 1 Source Device Page 

5560 

AMD 

AM27S02 


6301 

Harris 

HPROM1024 

6340 

Tl 

SN74S475 



Fairchild 

93435 



Intel 

3621 


6340-1 

Fairchild 

93438 

1151 


Intel 

3101 



Intersil 

IM5623 



Harris 

HM7640 

1192 


Intersil 

IM5501 



Mitsubishi 

M54730 



Intel 

3604 



National 

DM54S289 



National 

DM74S387 

1264 


Intersil 

IM5605 




DM5489 

1287 


Signetics 

82S129 



National 

DM87S295 

1270 


Tl 

SN54S289 



Tl 

SN74S287 



NEC Micro 

pPB405 


5561 

AMD 

AM27S03 


6301-1 

AMD 

AM27S11 



Signetics 

82S140 



National 

DM54S189 

1292 



AM29761 



Tl 

SN74S475 



Tl 

SN54S189 



Fairchild 

93427 

1151 

6341 

Harris 

HM7641 

1192 

6200 

Intersil 

IM5603 



Harris 

HM7611 

1192 



HM7641A 

1204 


Signetics 

82S226 



Intel 

3621 



Intel 

3624 



Tl 

SN74187 



Intersil 

IM5623 



Intersil 

IM5625 


6200-1 

Fairchild 

93457 



National 

DM74S287 

1264 


National . 

DM87S295 

1270 


National 

DM74S187 



Signetics 

82S129 




DM87S296 

1270 


Signetics 

82S226 



Tl 

SN74S287 



Tl 

SN74S474 



Tl 

SN74187 


6305 

Fairchild 

93436 

1151 

6341-1 

Fairchild 

93446 

1151 

6201 

Intersil 

IM5623 



Harris 

HM7620 

1192 


Harris 

HM7641 

1192 


National 

DM85S97 




HM7620A 

1202 


Intel 

3624 



Signetics 

82S229 



Intel 

3602 



Intersil 

IM5625 



Tl 

SN74S387 


1 

Intersil 

IM5604 



National 

DM87S296 

1270 

6201-1 

Fairchild 

93467 



National 

DM74S571 

1266 


NEC Micro pPB425 

1466 


National 

DM85S97 



Signetics 

82S130 



Signetics 

82S141 



Signetics 

82S229 



Tl 

SN74S270 



Tl 

SN74S474 


6205 

Intersil 

IM5604 


6305-1 

AMD 

AM27S12 


6348 

Tl 

SN74S473 



Signetics 

82S230 




AM29770 


6348-1 

National 

DM74S473 

1272 


Tl 

SN74S270 



Fairchild 

93436 

1151 


NEC Micro 

pPB405 


6205-1 

Fairchild 

93431 



Harris 

HM76220 



Tl 

SN74S473 



Intel 

3302A 



Intel 

3602 


6349 

Tl 

SN74S472 



National 

DM74S270 

1279 


Intersil 

IM5604 


6349-1 

National 

DM74S472 



Signetics 

82S230 



National 

DM74S570 

1266 


NEC Micro pPB425 

1466 


Tl 

SN74S270 



Signetics 

82S130 



Tl 

SN74S472 


6206 

Signetics 

82S231 


6306 

FairchHd 

93448 

1151 

6352 

Intel 

3605 



Tl 

SN74S370 



Harris 

HM7621 

1192 


National 

DM74S572 

1268 

6206-1 

Fairchild 

93441 




HM7621A 

1202 

6352-1 

FairchHd 

93452 

1151 


Intel 

3322A 



Intel 

3622 



Harris 

HM7642 

1192 


National 

DM74S370 

1279 


National 

DM74S571 

1266 


Intel 

3605 



Signetics 

82S231 



Signetics 

82S131 



National 

DM74S572 

1268 


Tl 

SN74370 



Tl 

SN74S370 



NEC Micro juPB406 

1470 

6230 

Intersil 

1M5600 


6306-1 

AMD 

AM27S13 



Signetics 

82S136 



Motorola 

MCM4002 




AM29770 



Ti 

SN74S476 



National 

DM7488 



FairchHd 

93448 

1151 

6353 

Harris 

HM?642 

1192 


Signetics 

8223 



Harris 

HM7621 

1192 


Intel 

36.p 



Tl 

SN7488A 



Intel 

3622 


6353-1 

Fairchild 

93453 

1151 

6230-1 

National 

DM7488 



Intersil 

IM5624 



Harris 

HM7643 

1192 


Tl 

SN7488A 



National 

DM74S571 

1266 


Intel 

3625 


6231 

National 

DM8598 



Signetics 

82S131 



National 

DM74S573 

1268 

6231-1 

National 

DM8598 


6308 

Tl 

SN74S470 



NEC Micro pPB426 

1470 

6240-1 

Fairchild 

93432 


6308-1 

National 

DM74S470 



Signetics 

82 Si 37 



Intel 

3304A 



Tl 

SN74S470 



Tl 

SN74S477 



National 

DM87S95 

1281 

6309 

Tl 

SN74S471 


6380 

Harris 

HM7680 

1220 

6241-1 

Fairchild 

93442 


6309-1 

National 

DM74S471 



Intel 

3608 



Intel 

3324A 



Tl 

SN74S471 


6380-1 

Harris 

HM7680 

1220 


National 

DM87S96 

1281 

6330 

AMD 

AM27S08 



Intel 

3608 


6246 

Signetics 

N8204 



Harris 

HPROM8256 


National 

DM85S228 


6247 

Signetics 

N8205 



Intersil 

IM5600 



NEC Micro pPB408 

1491 

6275-1 

Signetics 

82S290 



National 

DfJl8577 



Signetics 

82S180 


6276-1 

Signetics 

82S291 



Signetics 

82S23 


6381 

Harris 

HM7681 

1220 

6280-1 

Fairchild 

93454 



Tl 

SN74188A 



Intel 

3628 



National 

DM85S29 

1283 

6330-1 

AMD 

AM27S08 


6381-1 

Harris 

HM7681 

1220 


Signetics 

82S280 




AM29750 



Intel 

3628 


6280-2 

Fairchild 

93454 



Harris 

HM7602 

1192 


National 

DM85S299 


6281-1 

Fairchild 

93464 



Intersil 

IM56O0 



NEC Micro ^PB428 

1491 


National 

DM85S28 

1283 

J 

National 

DM74S188 

1262 


Signetics 

82S181 



Signetics 

82S281 



Signetics 

82S23 


6385-1 

Signetics 

82S2708 


6281-2 

Fairchild 

93464 



Tl 

SN74S188 


6530 

AMD 

AM2701 


6300 

Fairchild 

93417 

1151 

6331 

AMD 

AM27S09 



Fairchild 

93411 1 



Harris 

HPROM1Q24A 



Harris 

HM7603 

1192 


Intersil 

IM5533 



Intel 

3601 



Intersil 

IM5610 



National 

DM74S206 

1297 


Intersil 

IM5603 



National 

DM8578 



NEC Micro 

pPB2206 

* 


Mitsubishi 

M 54700 ■ 



Signetics 

82S123 



Raytheon 

RC5330 



National 

DM745487 



Tl 

SN74S288 



Signetics 

82S17 



NEC Micro 

^PD403 


6331-1 

AMD 

AM27S09 



Tl 

SN74S206 



Signetics 

82S126 




AM29751 




SN74S301 



Tl 

SN74S387 



Harris 

HM7603 

1192 

6531 

AMD 

AM27S02 


6300-1 

AMD 

AM27S104 



Intersil 

IM5610 



Fairchild 

93421 




AM29760 



National 

DM74S288 

1262 


Intersil 

IM5523 



Fairchild 

93417 

1151 


Signetics 

82S123 



National 

DM74 S200 



Harris 

HM7.610 

1192 


Tl 

SN74S288 



NEC Micro 

juPB2200 



Intel 

3601 


6335 

Fairchild 

93436 

1151 


Signetics 

82S16 



Intersil 

IM5603 



Intel 

3602 



Tl 

SN74S200 



National 

DM74S387 

1264 

6340 

Harris 

HM7640 

1192 



SN74S201 



NEC Micro uPB403 

1462 



HM7640A 

1204 

6560 

AMD 

AM27S02 



Signetics 

82S126 



Intel 

3604 




AM2700 



Tl 

SN74S387 



Intersil 

IM5605 




MM6560 


6301 

Fairchild 

93426 . 



National 

DM87S296 

1270 


Fairchild 

93435 



♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1975 












1C MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

i Replacement 


IC Master 

Device 

Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

i Source 

Device 

Page 

Monolithic Memories, Inc. 


Mostek 




MK50242 

Gl 

AY1-0212 

AY3-0214 


LM101 

Silicon G 

Tl 

SGI 01 
LM101 


(contd) 









AMI 

S2559 

372 

LM104 


pAl04 









MK5085 

Fairchild 







L>4104 

6560 

Fairchijti 

93435M 


MK1002 

AMD 

1002 



AMI 




Raytheon 


LM104 










inte! ' 
Intersil 

310' 

IM5501 


MK1007 

mtersit 

Signetics 

IM7780 

2532 


Motorola Semiconductor 


LM105 

Silicon G 

Tl 

SGI 04 
LM104 



National 

DM74S289 



Tl 

TMS3409 






AMD 

LM105 



Signetics 

3 '01 A 


MK2302 

Fairchild 

3757 


LF1 55 

AMD 

1. FI 55 



Fairchild 

u A 1 05 



82S25 



G! 

RO5-2240S 



Fairchild 

pAF155 



Intersil 

LM105 



Tt 

SN74S289 


♦ MK2400 

AM! 

S8773 



Intersil 

LF155 



National 

LM105 


6561 

AMD 

AM27S03 


MK2500 

AMI 

S5232 



National 

LF155 

786 


Raytheon 

LM105 




MM6561 



Fairchild 

3514 



PMI 

PM155 

671 


Silicon G 

SGI 05 



National 

DM74S189 

1292 



3515 



Raytheon 

LF155 



Tl 

LM105 



Tl 

SN74S189 


MK2600 

AMI 

S3514 



Signetics 

LF155 


LM107 

AMD 

LM107 


74LS240 

AMD 

SN74LS240 



Fairchild 

3514 



T! 

LF155 



Fairchild 

pAI 07 



Fairchild 

74LS240 




3515 


IF 156 

AMD 

LF156 



Intersil 

LM107 



ITT 

UT74LS240 


MK2708 

AMD 

2708 



Fairchild 

pAF156 



National 

LM107 



Motorola 

SN74LS240 



EA 

EA2708 



Intersil 

LF156 



Raytheon 

LM107 



Raytheon 

74LS240 

279 


Fujitsu 

MB8518 



National 

LF156 

786 


RCA 

CA107 



Signetics 

74LS240 



Intel 

2708 



PMI 

PMI 56 

877 


Signetics 

LM107 



Tl 

SN74LS240 



Motorola 

MCM2708 



Raytheon 

LF156 



Silicon G 

SGI 07 


74LS241 

AMD 

SN74LS241 



fMatlOi 181 

MM2706 



Signetics 

IF 1 56 



Ti 

LM1 07 



Fairchild 

74L.S241 



Tl 

TMS2708 



Tl 

LF156 


LM108 

RCA 

CA108 



ITT 

ITT74LS241 


MK30000 

NEC Micro 

m PD2308 

1478 

LF157 

AMD 

LF157 



Silicon G 

SG'08 



Motorola 

SN74LS241 


MK31000 

NEC Micro 

jiPD2316A 

1481 


Fairchild 

pAFI 57 




SG208 



Raytheon 

74LS241 

279 

MK32000 

NEC Micro 

pPD2332 

1485 


Intersil 

•LF157 


LM109 

Fairchild 

pA109 



Signetics 

74LS241 



Signetics 

2633 



National 

LF157 

786 


National 

LM109 



Tl 

SN74LS241 



Tl 

TMS4800 



PMI 

PM 157 

882 


Raytheon 

LM109 


74LS244 

AMD 

SN74LS244 


MK34000 

NEC Micro 

pPD2316E 

1492 


Raytheon 

LF157 



Signetics 

LM109 



Fairchild 

74LS244 


MK36000 

Signetics 

2665 



Signetics 

LF157 



Silicon G 

SGI 09 



ITT 

ITT74LS244 


MK3702 

Intel 

1702A 



Tl 

LF157 



Tl 

LM109 



Motorola 

SN74LS244 


MK3850 

Fairchild 

3850 

1606 

LF255 

AMD 

LF255 


LM110 

AMD 

LM110 



Raytheon 

74LS244 

279 

MK3851 

Fairchild 

3851 

1606 


Fairchild 

pAF255 



Fairchild 

pAIIO 



Signetics 

74LS244 


MK3852 

Fairchild 

3852 

1607 


Intersil 

LF255 



Intersil 

LM110 



T! 

SN74LS244 


MK3853 

Fairchild 

3853 

1607 


National 

LF255 

786 


National 

LM110 


74LS373 

AMD 

SN74LS373 


MK3854 

Fairchild 

3854 

1607 


PMI 

PM255 

871 


Silicon G 

SG1 10 



Fairchild 

74LS373 


MK3861 

Fairchild 

3861 

1609 


Raytheon 

LF255 


LM111 

AMD 

LM111 



ITT 

ITT74LS373 


MK3870 

Fairchild 

3870 



Signetics 

LF255 



National 

LM111 



Raytheon 

74LS373 

288 

MK3871 

Fairchild 

3871 

1609 


Tl 

LF255 



Raytheon 

LM111 



Signetics 

74LS373 


MK3880 

NEC Micro 

pPDZ-80 

1850 

LF256 

AMD 

LF256 



RCA 

CA111 



T! 

SN74LS373 



Zilog 

Z80-CPU 



Fairchild 

pAF256 



Signetics 

LM111 


74LS374 

AMD 

SN74LS374 


MK3881 

Zilog 

Z80-PIO 



Intersil 

LF256 



Silicon G 

SG1 1 1 



Fairchild 

74LS374 


MK3882 

Zilog 

Z80-CTC 



National 

LF256 

786 


T! 

LM111 



ITT 

ITT74LS374 


MK3883 

Zilog 

Z80-DMA 



PMI 

PM 256 

877 

LM124 

RCA 

CA124 



National 

DM74LS374 


MK3884 

Zilog 

Z80-SIO 



Raytheon 

LF256 


LM139 

RCA 

CA139 



Raytheon 

74LS374 

288 

MK4006 

Motorola 

MCM4006 



Signetics 

LF256 


LM158 

National 

LM158 



Tl 

SN74LS374 



Tl 

SN74S387 



Tl 

LF256 


LM201 

AMD 

LM201 


74S240 

AMD 

SN74S240 


MK4007 

Intersil 

IM7501 


LF257 

AMD 

LF257 



Fairchild 

pA201 



Raytheon 

74S240 




IM751 1 



Fairchild 

pAF257 



Intersil 

LM201 



Tl 

SN74S240 


MK4027 

Fairchild 

FM4027 



Intersil 

LF257 



National 

LM201 



AMD 




Fi tiitet t 

MB8227 



National 

LF257 

786 


RCA 

CA201 



Raytheon 

74S241 



ITT 

ITT4027 



PMI 

PM257 

882 


Signetics 

LM201 



Tt 

SN74S241 



Motorola 

MCM4027 



Raytheon 

LF257 



Silicon G 

SG201 


74S244 

AMD 

SN74S244 



NEC Micro 

pPD414 

1395 


Signetics 

LF257 



Tl 

LM201 



Raytheon 

74S244 



Signetics 

4027 



Ti 

LF257 


LM204 

Fairchild 

JJ.A204 



Tl 

SN74S244 



Ti 

TMS4027 


LF355 

/tMD 

LF355 



National 

LM204 


74S373 

Tl 

SN74S02 


MK4096 

EA 

EA4096 



Fairchild 

>iAF355 



Raytheon 

LM204 




SN74S373 



EMM/Semi 

RO3-4096 



Intersil 

LF355 



Silicon G 

SG204 


74S374 

Tl 

SN74S374 



Fairchild 

4096 



National 

LF355 

786 


Tl 

LM204 







Fujitsu 

NEC Micro 

Rockwell 

MB8224 



PMI 

PM355 

871 

LM205 

AMD 

LM205 


MOS Technology 

MK4101 

j^PD414 

1604 

1395 


Raytheon 

Signetics 

LF355 

LF355 

Intersil 

National 

LM205 

LM205 






Harris 

HM6504 

1176 


Tl 

LP355 



Raytheon 

LM205 


MCS6502 

Rockwell 

R6502 


MK4102 

Fairchild 

2102 


LF356 

AMD 

LF356 



Silicon G 

SG205 



Synertek 

SY6502 



Intersil 

IM7552 



Fairchild 

pAF356 



Tl 

LM205 


MCS6503 

Rockwell 

R6503 



NEC Micro 

jiPD2102A 



Intersil 

LF356 


LM207 

AMD 

LM207 



Synertek 

SV6503 



Signetics 

2102 



National 

LF356 

786 


Fairchild 

jiA207 


MCS6504 

Rockwell 

R6504 



Tl 

TMS4033 



PMI 

PM356 

877 


Intersil 

LM207 



Synertek 

SY6S04 




TMS4035 



Raytheon 

LF356 



National 

LM207 


MCS6505 

Rockwell 

R6505 


MK4104 

NEC Micro 

pPD4104 

1490 


Signetics 

LF356 



Raytheon 

LM207 



Synertek 

SY6505 


MK4! 16 • 

Fairchild 

F16K 

1110 


Ti 

LF356 



RCA 

CA207 


MCS6512 

Rockwell 

R6512 



Fujitsu 

MB8116 


LF357 

AMD 

LF357 



Signetics 

LM207 



Synertek 

SY6512 



Intel 

2116 



Fairchild 

pAF357 



Silicon G 

SG207 


MCS6513 

Synertek 

SY6513 



Intersil 

7116 



Intersil 

LF357 



Tl 

LM207 


MCS6514 

Rockwell 

R6514 



ITT 

ITT4116 



National 

LF357 

786 

LM208 

RCA 

CA208 



Synertek 

SY6514 



Motorola 

MCM4116 



PMI 

PM357 

882 

LM209 

AMD 

LM209 


MCS6515 

Rockwell 

R6515 



NEC Micro 

pPD416 

1402 


Raytheon 

LF357 



Fairchild 

pA209 



Synertek 

SY6515 



Signetics 

2690 



Siqnetics 

LF357 



National 

LM209 


MCS6520 

Rockwell 

R6520 



T! 

TMS4116 



Tl 

LF357 



Raytheon 

LM209 



Synertek 

SY6520 



Ziiog 

Z6116 


LM101 

AMD 

LM101 



Signetics 

LM209 


MCS6522 

Synertek 

SY6522 


MK50240 

AMI 

S50240 



Fairchild 

pAIOI 



Silicon G 

SG209 


MCS6530 

Rockwell 

R6530 



Gl 

AY3-0215 



Intersil 

LM101 



Tl 

LM209 



Synertek 

SY6530 


MK50241 

AMi 

S50241 



National 

LM101 


LM210 

AMD 

LM210 


MCS6532 

Rockwell 

R6532 



Gl 

AY3-0216 



RCA 

CA101 



Fairchild 

pA210 



Synertek 

SY6532 


MK50242 

AMi 

S50242 



Signetics 

LM101 



Intersil 

LM210 



♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

i Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
' Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
1 Source 

1C Matter 
Device Page 

Manufacturer 

Device 

j Replacement 
1 Source 

IC Master 
Device Page 

IlntArnh ComirnnHnrtnr 


MCM10144 

Tl 

SN10144 


MC10101 

Plessey 

SP10101 

MC10121 

Signetics 

10121 



MCM10145 

Hitachi 

MD10145 



Signetics 

10101 

MCI 01 23 

Fairchild 

F10123 

(contd) 





Plessey 

SP10145 


MC10102 

Fairchild 

FI 01 02 


Plessey 

SP10123 






Signetics 

10145 



Hitachi 

HD10102 


Signetics 

10123 



LM210 



Tl 

SN10145 



NEC America 

jxPB10102 

MC10124 

Fairchild 

F10124 



SG210 


MCM10147 

Fairchild 

FI 0405 



Plessey 

SP10102 


Hitachi 

HD10124 


AMD 

LM211 



Fujitsu 

MB7047 



Signetics 

10102 


National 

DM10124 



1 M?1 1 



Tl 

SN10147 


MC10103 

Fairchild 

FI 01 03 


NEC America 

jnPB10124 



LM21 1 


MCM10148 

Plessey 

SP10148 



NEC America 

jiPBl0103. 


Plessey 

SP10124 



LM211 


♦MCM10148 

Signetics 

10148 



Plessey 

SP10103 


Signetics 

10124 


RCA 

CA211 



Tl 

SN10147 



Signetics 

10103 

MC10125 

Fairchild 

FI 01 25 


Signetics 

LM211 




SN10148 


MCI 01 04 

Fairchild 

FI 01 04 


Hitachi 

HD10125 



SG211 


MCM10149 

Signetics 

10149 



Hitachi 

HD10104 


Plessey 

SP10125 


Tl 

LM211 


MCM10152 

Fujitsu 

MB7042 



Plessey 

SP10104 


Signetics 

10125 

LMPP4 

RCA 

CA224 


MCM1110 

National 

MM5231 



Signetics 

10104 

MCI 01 28 

Plessey 

SP10128 

L M239 

RCA 

CA239 



Signetics 

2430 


MC10105 

Fairchild 

FI 01 05 


Signetics 

10128 



LM258 


♦MCM1112 

National 

MM4230 



Hitachi 

HD10105 

MCI 01 29 

Plessey 

SP10129 

1 M289 


SG208 




MM5230 



National 

DM10105 


Signetics 

10129 ■ 

LM301 


LM301 


♦MCM1131 

AMI 

S8614 



NEC America p.PB10105 

MCI 01 30 

Fairchild 

FI 01 30 


/iA301 


♦MCM1.132 

AMI 

S8614 



Plessey 

SP10105 


Hitachi 

HD10130 



LM301 


♦MCM1173 

AMI 

S2103 



Signetics 

10105 


Plessey 

SP10130 



LM301 


MCM14537 

RCA 

CD4061 


MC10106 

Fairchild 

FI 01 06 


Signetics 

10130 



LM301 


♦MCM2102 

Mostek 

MK4102 



Hitachi 

HD10106 

MC10131 

Fairchild 

F10131 


RCA 

CA301 


MCM2111 

NEC Micro 

M PD2111A 



National 

DM10106 


Hitachi 

HD10131 


Signetics 

LM301 


MCM2114 

Intel 

2114 



NEC America 

pPB10106 


NEC America 

/iPB10131 



SG301 



Tl 

TMS4045 



Plessey 

SP10106 


Plessey 

SP10131 


Tl 

LM301 


MCM2141 

Tl 

TMS4044 



Signetics 

10106 


Signetics 

10131 

LM304 


pA304 


MCM2708 

AMD 

2708 


MCI 01 07 

FairChild 

F10107 

MCI 01 32 

Fairchild 

FI 01 32 


National 

LM304 



EA 

EA2708 



Hitachi 

HD10107 


Hitachi 

HD10132 


Raytheon 

LM304 



Fujitsu 

MB8518 



NEC America /iPB10107 


Signetics 

10132 


Silicon G 

SG304 



Intel 

2708 



Plessey 

SP10107 

MC10133 

Fairchild 

F10133 


Tl 

LM304 



Mostek 

MK2708 



Signetics 

10107 


Hitachi 

HD10133 

LM305 

AMD. 

LM305 



National 

MM2708 


MCI 01 09 

Fairchild 

FI 01 09 


NEC America fiPBi0133 


Fairchild 

jiA305 



Tl 

TMS2708 



Hitachi 

HD10109 


Plessey 

SP10133 


Intersil 

LM305 


MCM4002 

Intersil 

IM5600 



National 

DM10109 


Signetics 

10133 . 


National 

LM305 



MMI 

6230 

1252 


NEC America 

jrPB10109 

MCI 01 34 

Fairchild 

FI 01 34 


Raytheon 

LM305 



National 

DM5488 



Plessey 

SP10109 


Hitachi 

HD10134 


Silicon G 

SG305 




DM7488 



Signetics 

10109 


Plessey 

SP10134 


Tl 

LM305 



Tl 

SN7488 


MC10110 

Fairchild 

FI 01 TO 


Signetics 

10134 

LM307 

AMD 

LM307 


MCM4004 

Fairchild 

93407 



Hitachi 

HD10110 

MCI 01 35 

Fairchild 

FI 01 35 


Fairchild 

rrA307 



Intersil 

1145603 



NEC America j*RBl 01 10 


Plessey 

SP10135 


Intersil 

LM307 



MMI 

6200 

1252 


Plessey 

SP10110 


Signetics 

10135 


National 

LM307 



Tl 

SN7481A 



Signetics 

10110 

MCI 01 36 ' 

Fairchild 

FI 01 36 


Raytheon 

LM307 


MCM4005 

Fairchild 

93407 


MC10111 

Fairchild 

F10111 


Hitachi 

HD10136 


RCA 

CA307 



Tl 

SN7481A 



Hitachi 

HD10111 


Plessey 

SP10136 


Signetics 

LM307 


MCM4006 

Tl 

SN74S387 



National 

DM10111 


Signetics 

10136 


Silicon G 

SG307 


MCM4027 

Fairchild 

M4027 

1118 


NEC America pPBIOTII 

MC10137 

Fairchild 

FI 01 37 


Tl 

LM307 



Mostek 

MK4027 



Plessey 

SP10111 


Plessey 

SP10137 

LM308 

RCA 

CA308 



NEC Micro 

jiPD414 

1395 


Signetics 

10111 


Signetics 

10137 


Silicon G 

SG308 



Tl 

TMS4027 


MC10113 

Fairchild 

F10113 

MC10138 

Plessey 

SP10138 

LM309 

AMD 

LM309 


MCM4064 

Fairchild 

93403 



Plessey 

SP10113 


Signetics 

10138 


Fairchild 

M A309 


♦MCM4065 

Signetics 

8225 



Signetics 

10113 

MC10139 

Intersil 

IM5600 


National 

LM309 


MCM4116 

Fairchild 

F16K 

1110 

MC10114 

Fairchild 

F10114 


Signetics 

10139 


Raytheon 

LM309 



Intel 

2116 



Plessey 

SP10114 

MC10141 

Fairchild 

F10141 


Signetics 

LM309 



Intersil 

7116 



Signetics 

10114 


Plessey 

SP10141 


Silicon G 

SG309 



Mostek 

MK4116 


MC10115 

Fairchild 

F10115 


Signetics 

10141 


Tl 

LM309 



NEC Micro pPD416 

1402 


National 

DM10115 

MC10144 

NEC America 

JJ.PB10144 

LM310 

AMD 

LM310 



Signetics 

2690 



NEC America 

jaPBIO1 15 


Plessey 

SP10144 


Fairchild 

/xA310 



Tl 

TMS4116 



Plessey 

SP10115 


Raytheon 

RC10144 


Intersil 

LM310 



Zilog 

Z6116 



Signetics 

10115 


Signetics 

10144 


National 

LM310 


MCM5303 

Harris 

HPROM0512 

MC10116 

Fairchild 

F10116 


Tl 

SN10144 


Silicon G 

SG310 


MCM6560 

Nitron 

NCM6560 



Hitachi 

HD10116 

MC10145 

Fairchild 

FI 01 45 

LM311 

AMD 

LM311 


MCM6561 

Nitron 

NCM6561 



National 

DM10116 


Hitachi 

HD10145 


Fairchild 

jiA31 1 


MCM6570 

Nitron 

NCM6570 



Plessey 

SP10116 


Plessey 

SP10145 


Intersil 

LM311 


MCM6571 

Nitron 

NCM6571 



Signetics 

10116 


Signetics 

10145 


National 

LM311 


MCM6572 

Nitron 

NCM6572 


MC10117 

Fairchild 

F10117 

MCI 01 49 

Signetics 

10149 


Raytheon 

LM311 


MCM6580 

Nitron 

NCM6580 



Hitachi . 

HD10117 

MCI 01 53 

Fairchild 

FI 01 53 


RCA 

CA311 


MCM6581 

Nitron 

NCM6581 



National 

DM10117 

MCI 01 58 

Fairchild 

FI 01 58 


Signetics 

LM311 


MCM6583 

Nitron 

NCM6583 



NEC America ,xPB10117 


NEC America 

,iPB10158 


Silicon G 

SG311 


MCM6590 

Nitron 

NCM6590 



Plessey 

SP10117 


Signetics 

10158 


Tl 

LM311 


MCM6591 

Nitron 

NCM6591 



Signetics 

10117 

MC10159 

Fairchild 

F10159 

LM317 

National 

LM317 

828 

MCM6604 

Mostek 

MK4096 


MC10118 

Fairchild 

Fiona 


Signetics 

10159 

LM323 

National 

LM323 


MCM6605 

Intersil 

IM7505 



Hitachi 

HD10118 

MC10160 

Fairchild 

FI 01 60 

LM324 

RCA 

GA324 


MCM6810 

AMI 

S6810 

1061 


National 

DM10118 


Hitachi 

HD10160 

LM358 

National 

LM358 


MCM68111 

NEC Micro 

>iPD21 1 1 A 



NEC America 

jtPBIO1 18 


Piessey 

SP10160 

MCC14483 

AMI 

2733 


MCM68316 

Mostek 

MK34000 



Plessey 

SP10118 


Signetics 

10160 

♦MCM10140 

Plessey 

SP10140 


MCM68317 

NEC Micro jiPD2316E 

1492 


Signetics 

10118 

MC10161 

Fairchild 

FI 01 61 


Signetics 

10140 


MCM6832 

Nitron 

NCM6832 


MC10119 

Fairchild 

F10119 


Hitachi 

HD10161 


Tl 

SN10140 


♦MCM7001 

RCA 

MW7001 



Hitachi 

HD10119 


NEC America 

jtPB10l61 

♦MCM10142 

NEC America 

jiPB10142 


MC10100 

Fairchild 

F10100 



National 

DM10119 


Plessey 

SP10161 


Plessey 

SP10142 



NEC America 

jaPBIOlOO 



Plessey 

SP10119 


Signetics 

10161 


Tl 

SN10142 



Plessey 

SP10100 



Signetics 

10119 

MCI 01 62 

Fairchild 

FI 01 62 

MCM10144 

Fairchild 

F10410 



Signetics 

10100 


MC10121 

Fairchild 

F10121 


Hitachi 

HD10162 


Plessey 

SP10144 


MC10101 

Fairchild 

FI 01 01 



Hitachi 

HD10121 


NEC America 

HPB10162 


Raytheon 

RC10144 



Hitachi 

HD10101 



National 

DM10121 


Plessey 

SP10162 


Signetics 

10144 



NEC America 

jiPBIOIOI 



Plessey 

SP10121 


Signetics 

10162 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1977 









1C MASTER 


Manufacturer | Replacement 
Device ' Source 

IC Master 
Device Page 

Manufacturer j Replacement IC Master 

Device 1 Source Device Rage 

Manufacturer 

Device 

Replacement IC Master 

Source Device Page 

Manufacturer 

Device 

1 Replacement IC Master 

1 Source Device Page 

Motorola Semiconductor 

MCI 0521 

Piessey 

Sri 0521 

MCI 4001 

RCA 

CD4001 

MCI 401 5 

Mitel 

SIL4015 

(cont’d) 



MCI 0524 

Piessey 

SP10524 


SGS 

HBF4001 


National 

CD4015 



MCI 0525 

Piessey 

SP10525 


Solitron 

CM4001 


NEC Ament 

M PD4015 




MC10531 

Piessey 

SP 10531 


SSS 

SCt.400l 


RCA 

CD4015 

MC10164 

Fairchild 

F10164 

♦ MC1 150 

AMI 

MX53D 


TI 

TP4001 


SGS 

HBF4015 


Hitachi 

HD10164 

♦ MC1 160 

TI 

TMS3003 


Toshiba 

TC4001 


Solitron 

CM4015 



HPB10164 

♦MC1 161 

TI 

TMS4062 

MCI 4002 

Fa:rch;!d 

F4002 


SSS 

SCL4C15 


Piessey 

SP10164 

♦ MC1 180 

AMI 

S2470 


Mitel 

SIL4002 


Ti 

TP4015 


Signetics 

10164 

♦ MC1 181 

AMI 

S2567 


National 

CD4002 


Toshiba 

TC4015 


Ti 

SN10164 


Nitron 

NC1 181 


NEC America ^PD4002 

MCI 401 6 

AD 

AD75tS 

MCI 01 65 

Fairchild 

FI C 1 65 

♦ MC1 182 

AMI 

S2566 


RCA 

CD4002 


Fairchild 

C ^016 


Hitachi 

HD1Q165 


Nitron 

NC1 182 


SGS 

HBF4002 


Micro Power 

MPS7516 


Piessey 

SP10165 

♦MC1 183 

AMI 

S2555 


Solitron 

CM4002 


Mitel 

SIL4016 


Signetics 

10165 


Nitron 

NC1 183 


SSS 

SCL4002 


National 

CD4016 

MCI 01 66 

Fairchiid 

FI 01 66 

♦MC1-184 

AM! 

S2556 


T! 

TP4002 


RCA 

CD4016 

MC10168 

Fairchild 

F10168 


Nitron 

NC1 184 


Toshiba 

TC4002 


Solitron 

CM4016 

MC10170 

Fairchild 

F10170 

MCI 303 

Raytheon 

RC4739 

MCI 4006 

Fairchild 

F4006 


SSS 

SCL4016 


. Signetics 

10170 

♦MCI 304 

Fairchild , 

pA732 


National 

CD4006 


TI 

TP4016 

MC10171 

Fairchild 

FI 01 7 1 


National 

LM1304 


NEC America pPD4006 

MC14017 

Fairchild 

F4017 



SP10171 

♦MCI 305 

National 

LM1305 


RCA 

CD4006 


Mitel 

SIL4017 


Signetics 

10171 

♦MC1307 

Fairchild 

M A767 


Solitron 

CM4006 


National 

CD4017 

MCI 01 72 

Fairchild 

FI 01 72 


National 

LM1307 


SSS 

SCL4006 


NEC America ^PD401 7 


Piessey 

SP10172 

MC1310 

Exar 

XR1310 

MCI 4007 

Fairchild 

F4007 


RCA 

CD4017 


Signetics 

10172 


Piessey 

MC1310 


Mitel 

SIL4007 


SGS 

HBF4017 

MCI 01 73 

Fairchild 

F10173 


RCA 

CA1310 


National 

CD4007 


Solitron 

CM4017 


Piessey 

SP10173 


Sprague 

ULN-221 1 


RCA 

CD4007 


SSS 

SCL4017 


Signetics 

10173 

♦MC1311 

Exar 

XR1800 


SGS 

HBF4007 


TI 

TP4017 

M^ICI 7/ f 


tri (M 


Fairchild 

uA758 


Solitron 

CM4007 


Toshiba 

TC4017 


Hitachi 

HD10174 


RCA 

CA758 


SSS 

SCL4007 

MC14018 

TI 

TP4018 


NEC America 

M PB10174 


Sprague 

UlN-2244 


TI 

TP4007 

MCI 4020 

Fairchild 

F4020 


piQGGGy 

nn.n. n a 

MCI 31 ? 

Fairnhilri * 

11 A 1312 


Tn<;hiha 

TG40Q7 


Mitol 

ftn-iingn 


Signetics 

10174 

MCI 324 

Sprague 

ULN-2224 

MCI 4008 

Fairchild 

F4008 


National ' 

CD4020 


Ti 

SN10174 

MC1327 

Sprague 

ULN-221 7 


National 

CD4008 


NEC Amenca pPD4020 

MC10175 

Fairchiid 

FI 01 75 

♦MCI 328 

RCA 

CA3072 


RCA 

CD4008 


RCA 

CD4020 


Hitachi 

HD10175 


Sprague 

UlN-2114 


SGS 

HBF4008 


SGS 

HBF4020 


Piessey 

SP10175 



ULN-2228 


Solitron 

CM4008 


Solitron 

CM4020 


Signetics 

10175 

MCI 330 

Mitsubishi 

M51 69 


SSS 

SCL4008 


SSS 

SCL4020 

MCI 01 76 

Fairchild 

F10176 

♦MCI 339 

Signetics 

PA239 


T| 

TP4008 


T! 

TP4020 


Piessey 

SP10176 

MCI 350 

NPC 

ESM1350 


Toshiba 

TC4008 


T oshiba 

TC4020 


Signetics 

10176 

MCI 351 

National 

LM1351 

MCI 4009 

National 

CD4009 

MC14021 

Fairchild 

F4021 

MCI 01 77 

Fairchilcf 

FI 01 77 

MCI 352 

Mitsubishi 

M5183 


RCA 

C04009 


Mitel 

SIL4021 

MC10178 

Fairchiid 

FI 01 78 


RCA 

CA*352 


SSS 

SCL4009 


National 

CD4021 


Piessey 

SP10178 


Sanyo 

LAI 352 

MC14010 

National 

CD4010 


NEC America jj.PD4021 


Signetics 

10176 

MCI 353 

Mitsubishi 

M5784 


RCA 

CD4010 


RCA 

CD4021 

MC10179 

Fairchild 

FI 01 79 


Sanyo 

LAI 353 


SSS 

SCL4010 


Solitron. 

CM4021 


Hitachi 

HD10179 

MC1356 

Sprague 

ULN-2136 

MCI 4011 

Fairchild 

F4011 


SSS 

SCL4021 


Piessey 

SP10179 

MCI 357 

Fairchild 

P.A2136 


Mite! 

S1L4011 


I! 

TP4021 


Signetics 

10179 


RCA 

CA21 1 1 


National 

CD401 1 


Toshiba 

TC4021 

MC10180 

Fairchild 

F10180 


Signetics 

ULN2111 


NEC America M PD4011 

MCI 4022 

Fairchild 

F4022 


Hitachi 

HD10180 


Sprague 

ULN-2111 


RCA 

CD4011 


Mitel 

SIL4022 


'NEC America 

pPBlOIBO 



ULN-21 1 3 


SGS 

HBF4011 


National 

CD4022 


Piessey 

SP10180 

MCI 358 

Faifchild 

pA3065 


Solitron 

CM4011 


RCA 

CD4022 


Signetscs 

10180 


RCA 

CA306S 


SSS 

SCL401 1 


SGS 

riDr^u^ 

MC10181 

Fairchild 

FI 01 81 


Sprague 

ULN-21 65 


TI 

TP401 1 


Solitron 

CM4022 


Hitachi 

HD10181 

MCI 364 

Fairchild 

pA3064 


Toshiba 

TC401 1 


SSS 

SCL4022 


NEC America 

^PB10181 


RCA 

CA3064 

MC14012 

Fairchiid 

F4012 


T! 

TP4022 


Piessey 

SP10181 


Sprague 

ULN-2264 


Mitel 

SIL4012 


Toshiba 

TC4022 


Signetics 

10181 

♦MCI 370 

Fairchild 

pA780 


National 

CD4012 

MCI 4023 

Fairchiid 

F4023 

MCI 01 86 

Fairchild 

F10186 


RCA 

CA3070 


NEC America pPD40l2 


Mitel 

SIL4023 


Signetics 

10186 


Sprague 

ULN-21 24 


RCA 

CD4012 


National 

CD4023 

MCI 01 90 

Piessey 

SP10190 

♦MCI 371 

Fairchild 

(J.A781 


SGS 

HBF4012 


NEC America jiPD4023 


Signetics 

10190 


RCA 

CA3071 


Solitron 

CM4012 


RCA 

CD4023 

MCI 01 91 

Signetics 

10191 


Sprague 

ULN-21 27 


SSS 

SCL4012 


SGS 

HBF4023 

MCI 01 92 

Fairchild 

FI 01 92 

MCI 375 

RCA 

CA3075 


TI 

TP4012 


Solitron 

CM4023 


Signetics 

10192 

MCI 389 

RCA 

CA3089 ' 


Toshiba 

TC4012 


SSS 

SCL4023 

MCI 01 95 

Signetics 

10195 

MCI 391 

Fairchild 

pAI 391 

MC14013 

Fairchild 

F4013 


TI 

TP4023 

MC10210 

Piessey 

SP10210 


RCA 

CA1391 


Mitel 

SIL4013 


Toshiba 

TC4023 

MCI 021 2 

Fairchiid 

F10212 


Sprague 

ULN-2291 


National 

CD4013 

MCI 4024 

Faircmid 

F4024 


Piessey 

SP10212 

MCI 394 

Fairchild 

pA1394 


NEC America ^PD4013 


Mitel 

SIL4024 

MC10216 

Piessey 

SP10216 


RCA 

CA1394 


RCA 

CD4C13 


National 

CD4024 


Signetics 

10216 


Sprague 

ULN-2294 


S.GS 

HBF4013 ' 


NEC America ,jPD4024 

MCI 0231 

Piessey 

SP10231 

MCI 398 

Mitsubishi 

M5190 


Solitron 

CM4013 


RCA 

CD4024 


Signetics 

10231 


RCA 

CA1398 


SSS 

SCL.401 3 


SGS 

. HBF4024 

MCI 0501 

Piessey 

SP10501 


Sprague 

ULN-2298 


TI 

TP4013 


Solitron 

CM4024 

MCI 0502 

Piessey 

SP10502 

MCI 399 

Signetics 

MCI 399 


Toshiba 

TC4013 


SSS 

, SCL4024 

MCI 0504 

Piessey 

SP 10504 


Sprague 

ULN-2299 

MC14014 

Fairchild 

F4014 


TI 

TP4024 

MCI 0505 

Piessey 

SP 10505 

MCI 4000 

Mitel 

SIL4000 


Mitel 

SIL4014 


Toshiba 

TC4024 

MCI 0506 

Piessey 

SP 10506 


National 

CD4000 


National 

CD4014 

MCI 4025 

Fairchild 

F4025 

MCI 0507 

Piessey 

SP 10507 


RCA 

CD4000 


NEC America m p D4014 


Mitel 

SIL4025 

MCI 0509 

Piessey 

SP 10509 


Solitron 

CM4000 


RCA 

CD4014 


National 

CD4025 

MC10514 

Piessey 

SP10514 


SSS 

SCL4000 


SGS 

HBF4014 


NEC America /xPD4025 

MCI 051 5 

Piessey 

SP10515 


TI 

TP4000 


Solitron 

CM4014 


RCA 

CD4025 

MCI 0516 

Piessey 

SP10516 

MCI 4001 

Fairchild 

F4001 


SSS 

SCL4014 


SGS 

HBF4025 

MC10517 

Piessey 

SP105t7 


Mitel 

SIL4001 


Ti 

TP4014 


Solitron 

CM4025 

MC10518 

Piessey 

SP10518 


National 

CD4001 


Toshiba 

TC4014 


SSS 

SCL4025 

MC10519 

Piessey 

SP10519 


NEC America /iPD400l 

MC14015 

Fairchild 

F4015 


TI 

TP4G25 


♦ Discontinued 


1978 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 


1C MASTER 1978 








ALTERNATE SOURCE DIRECTORY 


Manufacturer 

i Replacement 

IC Master 

Device 

' Source 

Device Page 

Motorola Semiconductor 

(cont’d) 



MCI 4025 . 

Toshiba 

TC4025 

MCI 4027 

Fairchild 

F4027 


Mitel 

SIL4027 


National 

CD4027 


NEC America 

p.PD4027 


RCA 

CD4027 


SGS 

H8F4027 


Solitron 

CM4027 


SSS 

SCL4027 


TI 

TP4027 


Toshiba 

TC4027 

MCI 4028 

Fairchild 

F4028 


Mitel 

SIL4028 


National 

CD4028 


NEC America 

pPD4028 


RCA 

CD4028 


SGS 

HBF4028 


Solitron 

CM4028 


SSS 

SCL4028 


TI 

TP4028 


Toshiba 

TC4028 

MCI 4032 

RCA 

CD4032 


Solitron 

CM4032 


Toshiba 

TC4032 

MCI 4034 

Fairchild 

F4034 


National 

CD4034 


NEC America 

pPD4034 


RCA 

CD4034 


Solitron 

CM4034 


SSS 

SCL4034 


Toshiba 

TC4034 

MCI 4035 

Fairchild 

F4035 


Mitel 

SIL4035 


National 

CD4035 


NEC America 

pPD4035 


RCA 

CD4035 


SOS ‘ " " 

M3F403S 


Solitron 

CM*035 


SSS 

SCL4035 


TI 

TP4035 


Toshiba 

TC4035 

MCI 4038 

RCA 

CD4038 


Toshiba 

TC4038 

MCI 4040 

Fairchild 

F4040 


National 

CD4040 


RCA 

CD4040 


SSS 

SCL4040 


TI 

TP4040 


Toshiba 

TC4040 

MCI 4042 

Fairchild 

F4042 


Mitel 

SIL4042 


National 

CD4042 


NEC America 

fiPD4042 


RCA 

CD4042 


SGS 

HBF4042 


Solitron 

CM4042 


SSS 

SCL4042 


TI 

TP4042 


T oshlba 

TC4042 

MCI 4043 

Fairchild 

F4043 


Mitel 

SIL4043 


National 

CD4043 


NEC America 

pPD4043 


RCA 

CD4043 


Solitron 

CM4043 


SSS 

SCL4043 


TI 

TP4043 


T oshiba 

TC4043 

MC14044 

Fairchild 

F4044 


Mitel 

SIL4044 


National 

CD4044 


NEC America 

pPD4044 


RCA 

CD4044 


Solitron 

CM4044 


SSS 

SCL4044 


TI 

TP4044 


Toshiba 

TC4044 

MCI 4046 

Fairchild 

F4046 


Mitel 

SIL4046 


National 

CD4046 


RCA 

CD4046 


Solitron 

CM4046 


MCI 4046 
MCI 4049 


MCI 4050 


MCI 4051 


MCI 4052 


MCI 4053 


MCI 4066 


MCI 4068 


MCI 4069 


MCI 4070 
MCI 4071 


| Replacement 
’Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
'Source 

IC Master 
Device Page 

Manufacture 

Device 

SSS 

SCL4046 

MCI 4071 

RCA 

CD4071 

MC1413 

Fairchild 

F4049 


Solitron 

CM4071 


Mitel 

SIL4049 


SSS 

SCl4071 

MCI 41 4 

National 

CD4049 


TI 

TP4071 


NEC America 

jiPD4049 


Toshiba 

TC4071 


RCA 

CD4009 

MCI 4072 

Fairchild 

F4072 

MC1416 


CD4049 


Mitel 

SIL4072 


SGS 

HBF4049 


NEC Amenca 

pPD4072 


Solitron 

CM4049 


RCA 

CD4072 

MCI 4160 

SSS 

-SCL4049 


SSS 

SCL4072 


TI 

TP4049 


TI 

TP4072 


Toshiba 

TC4049- 


Toshiba 

TC4072 

MC14161 

Fairchild 

F4050 

MCI 4073 

Fairchild 

F4073 


Mitel 

SIL4050 


Mitel 

SIL4073 


National 

CD4050 


National 

CD4073 

MC14162 

NEC America 

pPD4050 


NEC America 

HPD4073 


RCA 

CD4010 


RCA 

CD4073 



CD4050 


Solitron 

CM4073 

MCI 41 63 

SGS 

HBF4050 


SSS 

SCL4073 


Solitron 

CM4050 


TI 

TP4073 


SSS 

SCL4050 


Toshiba 

TC4073 

MCI 41 74 

TI 

TP4050 

MCI 4075 

Fairchild 

F4075 

MC14175 

Toshiba 

TC4050 


Mitel 

SIL4075 

MC14194 

Fairchild 

F4051 


National 

CD4075 


Mitel 

SIL4051 


NEC America 

pPD4075 

MCI 4308 

National 

CD4051 


RCA 

CD4075 


NEC America 

pPD405i 


SSS 

SCL4075 


RCA 

CD4051 


TI 

TP4075 

MCI 436 

Solitron 

CM4051 


Toshiba 

TC4075 


SSS 

SCL4051 

MCI 4076 

Fairchild 

F4076 


TI . 

TP4051 


Harris 

HD74C173 

MCI 437 

Toshiba 

TC4051 


Mitel 

SIL4076 

♦MC1441 

Fairchild 

F4052 


National 

CD4076 

MCI 4501 

Mitel 

SIL4052 



MM74C173 


National 

CD4052 


RCA 

CD4076 

MCI 4502 

NEC America 

pPD4052 


Solitron 

CM4076 


RCA 

CD4052 


SSS 

SCL4076 


Solitron 

CM4052 

MCI 4077 

Fairchild 

F4077 

MCI 4503 

SSS 

SCL4052 


Mitel 

SIL4077 


TI 

TP4052 


RCA 

CD4077 

MC14506 

Toshiba 

TC4052 


Solitron 

GM4077 

MCI 4507 

Fairchild 

F4053 


SSS 

SCL4077 


Mitel 

SIL4053 

MCI 4078 

Fairchild 

F4078 


National 

CD4053 


Mitel 

SIL4078 


NEC America 

pPD4053 


NEC America 

,uPD4078 


RCA 

CD4053 


RCA 

CD4078 


Solitron 

CM4053 


Solitron 

CM4078 


SSS 

SCL4053 


SSS 

SCL4078 


TI ' 

TP4053 


TI 

TP4078 

MCI 4508 

Toshiba 

TC4053 


Toshiba 

TC4078 


Fairchild 

F4066 

MCI 408 

AD 

AD559 


Mitel 

SIL4066 


AMD 

SSS1408 


National 

CD4066 


Datel 

DAC-IC8BC 


NEC America 

/xPD4066 


Fairchild 

pA0802C 


RCA 

CD4063 


PMI 

SSS1408 

MCI 4510 


CD4066 


Signetics 

MCI 408 


SGS 

HBF4066 

MCI 4081 

Fairchild 

F4081 


Signetics 

N4066 


Mitel . 

SIL4081 


Solitron 

CM4066 


National 

CD4081 


SSS 

SCL4066 


NEC America 

pPD4081 


Toshiba 

TC4066 


RCA 

CD4081 


Fairchild 

F4068 


Solitron 

CM40B1 


Mitel 

SIL4068 


SSS 

SCL4081 

MC14511 

NEC America 

/J.PD4068 


TI . 

TP4081 


RCA 

CD4068 


Toshiba 

TC4081 


Solitron 

CM4068 

MCI 4082 

Fairchild 

F4082 


SSS 

SCL4068 


Mitel 

SIL4082 


TI 

TP4068 


NEC America 

jiPD4082 


Toshiba 

TC4068 


RCA 

CD4082 


Fairchild 

F4069 


SSS 

SCL4082 


Harris 

HD74C04 


TI 

TP4082 

MC14512 

Mitel 

SIL4069 


Toshiba 

TC4082 


National 

CD406.9 

MCI 4093 

Fairchild 

F4093 



MM74C04 


National 

CD4093 


NEC America 

pPD4069 


NEC America 

pPD4093 


RCA 

CD4069 


RCA 

CD4093 


Solitron 

CM4069 

j MC1411 

Signetics 

NE5501 


SSS 

SCL4069 



ULN2001 

MCI 451 4 

TI 

TP4069 


Sprague 

ULN-2001 


Toshiba 

TC4069 


TI 

ULN2001 


RCA 

CD4070 i 

MC1412 

Signetics 

NE5502 


SSS 

SCL4070 



ULN2002 


Fairchild 

F4071 


Sprague 

ULN-2002 


Mitel 

SIL4071 


TI 

ULN2002 


National 

CD4071 

MC1413 

Signetics 

NE5503 


NEC America 

pPD4071 



ULN2003 

MCI 4^1 5 


i Source 


Device 


1C Master 
Page 


Sprague 

Ti 

National 
Raytheon - 
T! 

Signetics 

TI 

Fairchild 

SSS 

TI 

Fairchild 

SSS 

TI 

Fairchild 

SSS 

TI 

Fairchild 

SSS 

TI 

Fairchild 

NEC America 

Fairchild 

NEC America 

RCA 

Solitron 

Toshiba 

Harris 

National 

Silicon G 

Raytheon 

RCA 

NEC America 

RCA 

Mitel 

RCA 

SSS 

National 

NEC America 

RCA 

National 


RCA 


SSS 

TI 

Mitel 

NEC America 

RCA 

Solitron 

SSS 

Toshiba 

Fairchild 

Mitel 

National 

NEC America 

RCA 

SSS 

Toshiba 

Fairchild 

Mitel 

National 

NEC America 

RCA 

Solitron 

SSS 

TI 

Fairchild 

Mitel 

National 

NEC America 

SSS 

TI 

Toshiba 

Fairchild 

Mitel 

National 

NEC America 

RCA 

Solitron 

SSS 

Toshiba 

Fairchiid, 


ULN-2003 

ULN2003 

LM 1414 

RC1414 

TL514 

NE5504 

ULN2004 

ULN2004 

F40160 

SCL4160 

TP4360 

F40161 

SCL4161 

TP4361 

F40162 

SCL4162 

TP4362 

F40163 

SCL4163 

TP4363 

F40174 

juPD41 75 

F40194 

juPD4194 

CD4038 

CM4038 

TC4038 

HA-2645 

LM1436 

SGI 436 

RC1437 

CA1541 

pPD4501 

CD4068 

SIL4502 

CD4502 

SCL4502 

CD4503 

f iPD4503 

C 04085 

004070 

CD4507 

MM74C86 

CD4030 

CD4070 

CD4070A 

SCL4030 

TP4507 

SIL4508 

/±PD4508 

CD4508 

CM4508 

SCL4508 

TC4508 

F4510 

SIL4510 

CD4510 

pPD4510 

CD40192 

CD4510 

SCL4510 

TC4510 

F4511 

SIL451 1 

CD451 1 

pPD451 1 

CD451 1 

CM4511 

SCL451 1 

TP4511 

F4512 

SIL4512 

CD4512 

pPD4512 

SCL4512 

TP4512 

TC4512 

F4514 

SIL4514 

CD4514 

)uPD4514 

CD4514 

CM4514 

SCL4514 

TC4514 

F4515 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1979 


IC MASTER 1978 







Manufacturer j Replacement 
Device 1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer j Replacement 
Device ! Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
Source 

IC Master 
Device Page 

Mntnrnbi Semiconductor 

MCI 455 

T! 

NE55S 


MCI 43G 

Silicon G 

3G1 43G 


MCI 710 

SfyOwtiCS 

M A710 


(cont’d) 



MCI 4553 

Fairchild 

F4553 


MCI 508 

AD 

AD559 



Silicon G 

SG1710 




MC14555 

Fairchild 

F4555 



AMD 

SSS 1508 




SG710 






NEC America 

pPD4555 



Date! 

DAC-IC8BM 



T) 

pA710 



Mitel 

SIL4515 


RCA 

CD4555 



Fairchild 

MA0802M 


MCI 711 

Fairchiid 

|uA71 1 



National 

CD4515 


SSS 

SCL4555 



PMI 

SSS1508 



National 

LM711 



NEC Amenca 

P.PD4515 

MCI 4556 

Fairchild 

F4556 


MCI 510 

T< 

SN75189 



Raytheon 

RC7! 1 



RCA 

CD4515 


NEC America pPD4556 


MCI 51 4 

National 

LM1514 




RM71 i 



Solitron 

CM4515 


RCA 

CD4556 



Raytheon 

RM1514 



Signetics 

jliA71 1 



SSS 

SCL4615 


SSS 

SCL455S 



Tl 

TL514 



Silicon G 

SGI 711 




TC4515 

MCI 4557 

Fairchild 

F4557 


MCI 536 

Harris 

HA-2640 

700 



SG711 


MC14516 

Fairchild 

F4516 


RCA 

CD4031 



National 

LM1536 



Tl 

p.A71 1 



Mitel 

SIL4516 

MCI 4558 

RCA 

CD4055 



Silicon G 

SGI 5-36 


MCI 71 2 

Fairchild 

jiA702 



National 

CD4516 

MCI 456 

Harris 

HA-2605 

688 

MCI 537 

Raytheon 

RM1537 



Raytheon 

RC702 



NEC America uPD4516 


Raytheon 

RC1556 


MCI 541 

RCA 

CA1541 




RM702 . 



RCA 

CD40193 


Signetics 

MCI 456 


MC1555 

AMD 

SE555 



T! 

fzA702 




CD4516 


Silicon G 

SGI 456 



Exar 

XR555M 


MCI 723 

AMD 

723 



SSS 

SCL4516 

MCI 4560 

NEC America 

m PO4560 



Raytheon 

RM555 



Fairchild 

]uA723 



Toshiba 

TC4516 

MC14561 

NEC Amenca 

pPD4561 



RCA 

CA555 



Intersil 

723 


MC14517 

NEC America uPD4517 

MCI 4562 

RCA 

CD4062 



Signetics 

SE555 



National 

LM723 



SSS 

SCL4517 

MCI 4569 

RCA 

CD4059 



Silicon G 

NE555 



Raytheon 

RC723 


MC14518 

Fairchild 

F4518 

MC1458 

AMD 

AM 1458 



T! 

NE555 




RM723 




SIL4518 


Exar 

XR1458 


MCI 556 

Harris 

HA-2600 

688 


RCA 

CA723 



National 

CD4518 


Fairchild 

jxA1458 



Raytheon 

RM1556 



Signetics 

pA723 




pPD4518 


Harris 

HA-2655 

704 



RM1556A 



Silicon G 

SGI 723 



RCA 

CD4518 


National 

LM1458 



Signetics 

MCI 556 




SG723 



Solitron 

CM4518 


PMI 

OP-17 

882 


Silicon G 

SGI 556 



T! i 

pA723 



CCO 

SCL4518 



SSS1458 

844 

MCI 568 

AMD 

1558 


MCI 733 

AMD 

733 



Tl 

TP4518 


Raytheon 

RC1458 



Exar 

XR1558 



National 

LM733 




TC4518 



RC4558 



Fairchild 

jj A 1558 



Raytheon 

RC733 











HA.9fic;n 

7AA 



aM7Q3 


MU140 iy 

Fairchild 

r4oly 














National 

CD4519 


Signetics 

MCI 458 



National 

LM1558 



Signetics 

UA733 



NEC America uPD45l9 


Silicon G 

SG1458 



PMI 

PM 1558 

844 


Silicon G 

SG733 



RCA 

CD4019 


Tl 

MCI 458 




SSS1558 

844 


Tl 

U-A733 



Tl 

TP4519 

. MCI 4580 

RCA 

CD40108 



Raytheon 

RMl 558 


MC1741 

AMD 

741 


MCI 4520 

Fairchild 

F4520 

MC14581 

RCA 

CD40181 




RM4558 



Fairchild 

pA741 



Mite! 

SIL4520 



CD4057 



RCA 

CA1558 



Intersil 

741 



National 

CD4520 


SSS 

SCL4581 



Signetics 

MCI 558 



National 

LM741 





Ti . 

TP4581 



Silicon G 

SGI 558 



PMI 

OP-02 

839 


RCA 

CD4520 

MCI 4582 

Fairchild 

F4582 



Tl 

MC1558 




PM741 

839 


Solitron 

CM4520 


RCA 

CD40182 


MCI 568 

Exar 

XR1568 




SSS741 

839 


SSS 

SCL4520 


SSS 

SCL4582 



Silicon G 

SGI 568 



Raytheon 

RC741 



T! 

TP4520 


Ti 

TP45S2 


MCI 595 

Intech/FMI 

A8495 




RM741 



f oshiba 

TC4520 

MCI 4583 

Fairchild 

F4583 




A8595 



RCA 

CA741 


MCI 4522 

Fairchild 

F4522 


RCA 

CD40100 



Ptessey 

MC1595 



Signetics 

/0.A741 



National 

CD4522 


Toshiba 

TC4583 



Silicon G 

SGI 595 



Silicon G 

SG1741 



NEC Amerca 

pPD4522 

MCI 4584 

National 

CD40106 


MCI 596 

Fairchild 

jiA796 




SG741 



RCA 

CD4018 



CD4584 



National 

LMl 596 



Ti 

pA741 



SSS 

SCL4522 



MM74C14 



Plessey 

MCI 596 


MC1741S 

Silicon G 

SGI 741 S 



Ti 

TP4522 


NEC Amenca 

juPD4584 



Signetics 

MCI 596 


MCI 747 

AMD 

747 


MCI 4526 

Fairchild 

F4526 


RCA 

CD40106 - 



Silicon G 

SGI 596 



Fairchild 

HA747 



NEC Amenca uPD4526 ■ 



CD4016 


MCI 648 

Plessey 

SP1648 



PMI 

PM747 

644 


SSS 

SCL.4526 


SSS 

SCL4584 


1 65o 

PlesSey 

3P1650 



Raytheon 

ftC/4/ 



Tl 

TP4526 

MCI 4585 

National 

MM74C85 


MCI 651 

Plessey 

SP1651 




RM747 


MC14527 

National 

CD4527 


RCA 

CD4063 


MC1658 

Fairchild 

11C58 



RCA 

CA747 



RCA 

CD4527 


SSS 

HD14585 



Plessey 

SP1658 



Signetics 

fxA747 



SSS 

SCL4527 



SCL4585 


MCI 660 

Plessey 

SP1660 



Silicon G 

SG747 


MCI 4528 

Fairchild 

F4528 


Toshiba 

TC4585 


MCI 661 

Plessey 

SL1661 



Teledyne S 

747 



National 

CD4528 

MC1468 

Exar 

XR1468 


MCI 662 

Piessey 

SP1662 



Ti 

fxA747 



NEC Amenca 

M PQ4528 


Silicon G 

SG1468 


MCI 663 

Plessey 

SL1663 


MCI 748 

AMD 

748 



RCA 

CD4528 

MCI 488 

AMD 

MCI 488 


MCI 664 

Piessey 

SP1664 



Fairchild 

/xA748 



SSS 

SCL4528 


Exar 

XR1488 


MCI 665 

Piessey 

SL1665 



Intersil 

748 



T oshiba 

TC4528 


ITT 

irruea 


MCI 666 

Plessey 

SP1666 



National 

LM748 


MCI 4529 

National 

CD4529 


National 

DS1488 


MCI 667 

Plessey 

SL1667 


■ 

Raytheon 

RC748 



RCA 

CD4067 


Raytheon 

RC1488 


MCI 668 

Plessey 

SP1668 




RM748 


MCI 4530 

NEC America 

pPD4530 



RM1488 


MCI 669 

Plessey 

SL1669 



RCA 

CA748 


MCI 4531 

Fairchild 

F4531 


Signetics 

MC1488 


MCI 670 

Plessey 

SP1670 



Signetics 

pA748 



RCA 

CD40101 


Silicon G 

SGI 488 


MCI 671 

Plessey 

SL1671 



Silicon G 

SGl 748 



SSS 

SCL4531 


Tl 

MCI 488 ' 


MCI 672 

Plessey 

SP1672 




SG748 



Ti 

TP4531 



SN75188 


MCI 673 

Plessey 

SL1673 



T! 

pA748 


MCI 4532 

Fairchild 

F4532 

MC1489 

AMD 

MCI 489 


MCI 674 

Plessey 

SP1674 


MCI 776 

Fairchild 

HA776 



NEC America 

M PD4532 


Exar 

XR1489 


MCI 675 

Plessey 

SL1675 


MCI 800 

National 

DM1800 



RCA 

CD4532 


ITT 

ITT 1 489 


MCI 690 

Fairchild 

11C06C 



Tl 

SN151800 



Toshiba 

TC4532 


National 

DS1489 



Piessey 

SP1690 


MCI 801 

National 

DM1801 


MCI 4539 

Fairchild 

F4539 


Raytheon 

RC1439 


MCI 692 

Plessey 

SP1692 



Tl 

SN151801 



NEC America 

pPD4539 


Signetics 

MCI 489 


MCI 709 

Fairchild 

^iA709 


MCI 802 

Tl 

SN151802 



Toshiba 

TC4539 


Silicon G 

SGI 489 



National 

LMl 709 


MCI 803 

Tl 

SN151803 


MCI 4543 

National 

CD4543 


Tl 

MC1489 




L.M709 


MCI 804 

Ti 

SN1 51 804 



RCA 

CD4056 



SN75189 



Raytheon 

RC709 


MCI 805 

Tl 

SN151805 



SSS 

SCL4543 

MC1489A 

Exar 

XR1489A 




RM709 


MCI 806 

Tl 

SN151806 


MC1455 

AMD 

NE555 

MCI 495 

Intech/FMI 

A8495 



Signetics 

U.A709 


MCI 807 

Ti 

SN151807 



Exar 

XR555 


Ptessey 

SL1 495 



Tl 

pA709 


MCI 808 

Tl 

SN151B08 



Fairchild 

pA555 


Silicon G 

SGI 495 


MC1710 

Fairchiid 

^A7l0 


MCI 809 

Ti 

SN151809 



Raytheon 

RC555 

MCI 496 

Fairchild 

pA796 



National 

LM710 


MC1810 

Tl 

SN151810 

* 


RCA 

CA555 


Plessey 

SL1496 



Raytheon 

RC710 


MC1811 

T! 

SN 1 51811 



Signetics 

NE555 


Signetics 

MCI 496 




RM710 


MC1812 

T! 

SN151812 



♦ Discontinued 


1980 


Bold face device numbers indicate manufacturers data ts provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

| Replacement 

1C Master 

Device 

■ Source 

Device 

Page 

Motorola Semiconductor 


(cont’d) 




MCI 900 

Tl 

SN151900 


MC1901 

Tl 

SN1 51901 


MCI 902 

Tl 

SN151902 


MCI 903 

Tl 

SN151903 


MCI 904 

Tl 

SN151904 


MCI 905 

Tl 

SN151905 


MCI 906 

Tl 

SN151906 


MCI 907 

Tl 

SN151907 


MCI 908 

Tl 

SN151908 


MCI 909 

Tl 

SN151909 


MC1910 

Tl 

SN151910 


MC1911 

Tl 

SN15191 1 


MCI 91 2 

Tl 

SN151912 


MC2257 

Nitron 

NC2257 


MC2259 

Nitron 

NC2259 


MC2260 

Nitron 

NC2260 


MC26S10 

AMD 

AM26S10 


MC2901 

AMD 

AM2901A 



Fairchild 

F2901A 

9409 



National 

IDM2901A 




- 1656,1680 


NEC Micro pPB2901 

1850 


Raytheon 

AM2901A 



Signetics 

N2901 

1851 

MC2902 

AMD 

AM 2 902 



National 

IDM2902 



NEC Micro ^PB2902 

1850 


Raytheon 

AM2902 


MC2905 

AMD 

AM2905 



Raytheon 

AM2905 


MC2906 

AMD 

AM2906 



Raytheon 

AM2906 


MC2907 

AMD 

AM2907 



Raytheon 

AM2907 


MC2909 

AMD 

AM2909 



National 

13M2909 ' 



NEC Micro pPB2909 

1850 


Raytheon 

AM2909 


MC291 1 

AMD 

AM291 1 



National 

1 DM291 1 



NEC Micro jiPB2911 

1850 


Raytheon 

AM2911 


MC2915 

AMD 

AM2915 



NEC Micro p.PB2915 

1850 

MC2916 

AMD 

AM2916 



NEC Micro pPB2916 

1850 

MC2917 

AMD 

AM2917 



NEC Micro pPB2917 

1850 

MC2918 

AMD 

AM2918 



NEC Micro ^PB2918 

1850 


Raytheon 

AM2918 


MC3000 

Fairchild 

74HOO 

9HOO 



ITT 

ITT54H00 



Tl 

SN74H00 


MC3001 

Fairchild 

74H08 

9H08 



ITT 

ITT7408 



Tl 

SN7408 


MC3003 

ITT 

ITT7432 



Tl 

SN7432 


MC3004 

Fairchild 

74H01 

9H01 



ITT 

ITT74H01 



Tl 

SN74H01 


MC3005 

Fairchild 

74H10 

9H10 



ITT 

ITT74H10 



Tl 

SN74H10 


MC3006 

Fairchild 

74H11 

9H1 1 



ITT 

ITT74H11 



Tl 

SN74H11 


MC3008 

Fairchild 

74H04 

9H04 



ITT 

ITT74H04 



.Tl 

SN74H04 


MC3009 

Fairchild 

74H05 

9H05 



ITT 

ITT74H05 



Tl 

SN74H05 



Manufacturer j Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer 1 Replacement 1C Master 

Device ! Source Device Page 

Manufacturer 

Device 

| Replacement 1C Master 

^ Source Device Page 

MC3010 

Fairchild 

74H20 

MC3120 

Tl 

SN54H50 


MC5402 

Fairchild 

5402 



9H20 

MC3121 

Tl 

SN54H86 



ITT 

ITT5402 


ITT 

ITT74H20 

MC3123 

Tl 

SN54H51 



National 

DM5402 


Tl 

SN74H20 

MC3124 

Tl 

SN54H40 



Signetics 

5402 

MC301 1 

Fairchild 

74H21 

MC3125 

Tl 

SN54H40 



Tl 

SN5402 



9H21 

MC3130 

Tl 

SN54H60 


MC5403 

Fairchild 

5403 



9H60 

MC3131 

Tl 

SN54H52 



ITT 

ITT5403 


ITT 

ITT74H21 

MC3132 

Tl 

SN54H53 



National 

DM5403 


Tl 

SN74H21 

MC3133 

Tl 

SN54H54 



Raytheon 

5403 

MC3012 

Fairchild 

74H22 

MC3134 

Tl 

SN54H55 



Signetics 

5403 



9H22 

MC3154 

Tl 

SN54H71 



Tl 

SN5403 


Tl 

SN74H22 

MC3155 

Tl 

SN54H72 


MC5404 

Fairchild 

5404 

MC3015 

Tl 

SN74H30 

MC3160 

Tl 

SN54H74 



ITT 

ITT5404 

MC3016 

Fairchild 

74H30 

MC3161 

Tl 

SN54S114 



National 

DM5404 



9H30 

MC3162 

Tl 

SN54S1 13 



Raytheon 

5404 


ITT 

ITT74H30 

MC3163 

Tl 

SN54H73 



Signetics 

5404 


Tl 

SN74430 

MC3301 

Fairchild 

pA3301 



Tl 

SN5404 

MC3018 

Fairchild 

74H62 


Raytheon 

LM2900 


MC5405 

Fairchild 

5405 



9H62 



RC3301 



ITT 

ITT5405 


Tl 

SN74H62 

MC3302 

Fairchild 

pA3302 



National 

DM5405 

MC3019 

Fairchild 

74H61 


Raytheon 

RC3302 



Raytheon 

5405 



9H61 


RCA 

CA339 



Signetics 

5405 


Tl 

SN74H61 


Silicon G 

SG3302 



Tl 

SN5405 

MC3020 

Fairchild 

74H50- 


Tl 

LM3302 


MC5406 

Fairchild 

5406 



9H50 

MC3346 

RCA 

CA3046 



ITT 

ITT5406 


ITT 

ITT74H50 



CA3086 



National 

DM5406 


Tl 

SN74H50 

MC3401 

Fairchild 

pA3401 



Signetics 

5406 

MC3021 

Tl 

SN74S86 


Raytheon 

LM3900 



Tl 

SN5406 

MC3023 

Fairchild 

74H51 



RC3401 


MC5407 

Fairchild 

5407 



9H51 


RCA 

CA3401 



ITT 

ITT5407 


ITT 

ITT74H51 

MC3403 

Exar 

XR3403 



National 

DM5407 


Tl 

SN74H51 


Fairchild 

fiA3403C 



Signetics 

5407 

MC3024 

Fairchild 

74H40 


Raytheon 

RC3403 


i 

Tl 

SN5407 



9H40 



RC4137 


MC5408 

Fairchild 

5408 


ITT 

ITT74H40 

MC3410C 

Date! 

DAC-IC10B 



ITT 

ITT5408 


Tl 

SN74M40 

MC3416 

Raytheon 

RC4444 



National 

DM5408 

MC3025 

ITT 

ITT74H40 

MC3423 

Tl 

MC3423 



Raytheon 

5408 


Tl 

SN74H40 

MC3437 

National 

DS8837 



Signetics 

5408 

MC3030 

Fairchild 

74H60 

MC3438 

National 

DS8838 



Tl 

SN5408 



9H60 

MC3441 

National 

OS3651 

517 

1 MC5409 

Fairchild 

5409 


ITT 

ITT74H60 

MC3443 

National 

DS3853 



ITT - 

,-rT 5 409 


Tl 

SN74H60 

MC3446 

Tl 

MC3446 



National 

DM5409 

MC3031 

Fairchild 

74H52 

MC3450 

National 

DS3650 



Raytheon 

5409 



9H52 

MC3452 

National 

DS3652 



Signetics 

5409 


Tl 

SN74H52 

MC3456 

AMD 

NE556 



Tl 

SN5409 

MC3032 

Fairchild 

74H53 


Exar 

XR556 


MC5410 

Fairchild 

5410 



9H53 


Signetics 

NE556 



itT 

ITT5410 


ITT 

ITT74H53 

MC3460 

National 

DS3674 



National 

DM5410 


Tl 

SN74H53 

MC3503 

Exar 

XR3503 



Raytheon 

5410 

MC3033 

Fairchild 

74H54 


Fairchild 

/iA3503 



Signetics 

5410 



9H54 


Raytheon 

RM3503 



Tl 

SN5410 


ITT 

ITT74H54 



RM4137 


MC54100 

Signetics 

54100 


Tl 

SN74H54 

MC3523 

Tl 

MC3523 



Tl 

SN54100 

MC3034 

Fairchild 

74H55 

MC3556 

AMD 

SE556 


MC54107 

Fairchild 

54107 



9H55 


Exar 

XR556M 



ITT 

ITT54107 


Tl 

SN74H55 

MC4004 

Tl 

SN7481A 



National 

DM54107 

MC3054 

Fairchild 

74H71 

MC4005 

Fairchild 

93407 



Signetics 

54107, 



9H71 


Tl 

SN7481 



Tl 

SN54107 


Tl 

SN74H71 

MC4015 

Raytheon 

RL4015 


MC541 1 

Raytheon 

5411 

MC3055 

Fairchild 

74H72 

MC4024 

Fairchild 

11C24C 


MC5412 

Raytheon 

5412 



9H72 

MC4044 

Fairchild 

11C44C 


MC54120 

Tl 

SN54120 


Tl 

SN74H72 

MC4064 

MMI 

6560 


MC54121 

Fairchild 

54121 

MC3060 

ITT 

ITT74H74 


Signetics 

N82S16 



ITT 

ITT54121 


Tl 

SN74H74 

MC4304 

Tl 

SN5481A 



National 

DM54121 

MC3061 

Fairchild 

9S114 

MC4305 

Tl 

SN5481A 



Signetics 

54121 


Tl 

SN74S1 14 

MC4558 

Exar 

XR4558 



Tl. 

SN54121 

MC3062 

Fairchild 

9S113 


Raytheon 

RC4558 


MC54122 

Fairchild 

54122 


Tl 

SN74S1 13 

MC4741 

Exar 

XR4741 



ITT 

ITT54122 

MC3063 

Fairchild 

74H73 


Harris 

HA-4741 

735 


Tl 

SN54122 



9H73 


National 

LM148 


MC54123 

AMD 

SN54123 


ITT 

ITT74H73 

MC5003 

Tl 

SN74186 



Fairchild 

54123 


Tl 

SN74H73 

MC5005 

MMI 

6300 

1252 


ITT 

ITT54123 

MC3100 

Tl 

SN54H00 


Tl 

SN74S387 



National 

DM54123 

MC3101 

Tl 

SN5408 

MC5303 

Tl 

SN54186 



Raytheon 

54123 

MC3103 

Tl 

SN5432 

MC5400 

Fairchild 

5400 



Signetics 

54123 

MC3104 

Tl 

SN54H01 


ITT 

ITT5400 



Tl 

SN54123 

MC3105 

Tl 

SN54H10 


National 

DM5400 


MC5413 

Fairchild 

5413 

MC3106 

Tl 

SN54H11 


Raytheon 

5400 



ITT 

ITT5413' 

MC3108 

Tl 

SN54H04 


Signetics 

5400 



National 

DM5413 

MC3109 

Tl 

SN54H05 


Tl 

SN5400 



Signetics 

5413 

MC3110 

Tl 

SN54H20 

MC5401 

Fairchild 

5401 



Tl 

SN5413 

MC3111 

Tl 

SN54H21 


ITT 

ITT5401 


MC54132 

Fairchild 

54132 

MC3112 

Tl 

SN54H22 


National 

DM5401 



National 

DM54132 

MC3116 

Tl 

SN54H30 


Raytheon 

5401 



Signetics 

54132 

MC3118 

Tl 

SN54H62 


Signetics 

5401 



Tl 

SN54132 

MC3119 

Tl 

SN54H61 


Tl 

SN540J 


MC54136 

Raytheon 

54136 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

| Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

. Replacement 

IC Master 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Motorola Semiconductor 

MC54162 

ITT 

National 

ITT54162 

DM54162 

MC54193 

ITT 

National 

ITT541 93 

DM54193 

MC5443 

Fairchild 

5443 

ITT5443 

(conraj 




Raytheon 

54162 


Raytneon 

54193 


Raytheon 

5443 













lCtC54l4 

Fairchild 

5414 

MC54163 

TI 

SN54162 


Tl 

SN54193 


T! 

SN5443 

National 

DM5414 

AMD 

SN54163 

MC54194 

AMD 

SN54194 

MC5444 

Fairchild 

5444 



5414 


Fairchild 

54163 


Fairchild 

54194 


ITT 

ITT5444 


Ti 

SN5414 


ITT 

ITT54163 


ITT 

ITT54194 


Raytheon 

5444 

MC54141 

ITT 

ITT54141 


National 

DM54163 


National 

DM54194 


Signetics 

5444 


National 

DM54141 


Raytheon 

54163 


Raytneon 

54194 


Tl 

SN5444 


TI 

SN54U1 


Signetics 

54163 


S.gnetics 

54 i 94 

MC5445 

riaif Child 

5443 

MC54145 

Fairchild 

54145 


Tf 

SN54163 


Ti 

SN54194 


ITT ' 

ITT5445 


National 

DM54145 

♦MC54164 

Raytheon 

54164 

MC54195 

AMD 

SN54195 


National 

DM5445 


Raytheon 

54145 

MC54165 

Fairchild 

54165 


Fairchild 

54195 


Raytheon 

5445 


Sgnetics 

54145 


National 

DM54165 


ITT 

ITT54195 


Signetics 

5445 


TI 

SN54145 


Raytheon 

54165 


National 

DM54195 


Ti 

SN5445 

MC5415 

Raytheon 

5415 


Signetics 

54165 


Raytheon 

54195 

MC5446 

Fairchild 

5446 

MC54150 

Fairchild 

54150 


TI 

SN54165 


Signetics 

54195 


ITT 

I7T5446 


National 

DM54150 

MC54166 

Raytheon 

54166 


Tl 

SN54195 


National 

DM5446 



54150 

MC54167 

TI 

SN54167 

MC54196 

Fairchild 

54196 


Signetics 

5446 


Signetics 

TI 

54150 

MC5417 

Fairchild 

5417 


National 

DM54196 


Tl 

SN5446 


SN54150 


ITT 

ITT5417 


Signetics 

54196 

MC5447 

Fairchild 

5447 

MC54151 

Fait Chiiu 

54 1 5 1 


National 

DM5417 


Tl 

SN54196 


ITT 

1TT5447 


ITT 

ITT54151 


Signetics 

5417 

MC54197 

Fairchild 

54197 


National 

DM5447 


National 

DM54151 


Tl 

SN5417 


National 

DM54197 


Signetics 

5447 


Raytheon 

54151 

MC54170 

Raytheon 

54170 


Signetics 

54197 


Tl 

SN5447 



54151 

MC54174 

AMD 

SN74174 


Tl 

SN54197 

MC5448 

Fairchild 

5448 


TI 

SN54151 


Fairchild 

54174 

’ MC54198 

Raytheon 

CA* no 


jTT 

ITT5448 

MC54152 

Fairchild 

54152 


National 

DM54174 

MC54199 

Raytheon 

54199 


National 

DM5448 


Raytheon 

54152 


Raytheon 

54174 

MC5420 

Fairchild 

5420 


Signetics 

5446 


Signetics 

84152 


bignetscs 

i>4i /4 


U 1 

”5420 


Ti 

SN5448 


T! 

SN54152 


Tl 

SN54174 


National 

DM5420 

MC5449 

Fairchild 

5449 

MC54153 

Fairchild 

54153 

MC54175 

AMD 

SN54175 


Raytheon 

5420 


Ti 

SN5449 


ill 

iTT54153 


Fairchild 

54175 


Signetics 

5420 

MC54S0 

Fairchild 

5450 


National 

DM54153 


National 

DM54175 


Tl 

SN5420 


ITT 

ITT5450 


Raytheon 

54153 


Raytheon 

54175 

MC5421 

Raytheon 

5421 


National 

DM5450 


Signetics 

54153 


Signetics 

54175 

MC5422 

Raytheon 

5422 


Signetics 

5450 


TI 

SN54153 


Tl 

SN54175 

MC5423 

Fairchild 

5423 


Ti 

SN5450 

MC54154 

AMD 

SN54154 

MC54176 

Fairchild 

54176 


National 

DM5423 

MC5451 

Fairchild 

5451 


Fairchild 

54154 


National 

DM54176 


Tl 

SN5423 


ITT 

ITT5451 


National 

DM54154 


Signetics 

54176 

MC5425 

Fairchild 

5425 


National 

DM5451 


Raytheon 

54154 


Tl 

.SN54176 


ITT 

ITT5425 


Signetics 

5451 


Sionetics 

54154 

MC54177 

Fairchild 

54177 


National 

DM5425 


Tl 

SN5451 


T! 

SN54154 


National 

DM54177 


Tl 

SN5425 

MC5453 

Fairchiid 

5453 

MC54155 

Fairchild 

54155 


Signetics 

54177 

MC5426 

Fairchild 

5426 


ITT 

ITT5453 


ITT 

ITT54155 


T! 

SN54177 


ITT 

ITT5426 


National 

DM5453 


National 

DM54155 ■ 

MC54180 

Fairchild 

54180 


National 

DM5426 


Signetics 

5453 


Raytheon 

54155 


ITT 

ITT54180 


Signetics 

5426 


Tl 

SN5453 


Signetics 

54155 


National 

DM54180 


Tl 

SN5426 

MC5454 

Fairchild 

5454 


Tl 

SN541 55 


Raytheon 

54180 

MC5427 

Fairchild 

5427 


j' r T 

ITT5454 

MC54156 

Fairchild 

54156 


Signetics 

54180 


National 

DM5427 


National 

DM5454 


ITT 

ITT54156 


Tl 

SN54180 


Tl 

SN5427 


Signetics 

5454 


National 

DM54156 

MC54181 

AMD 

SN54181 

MC54283 

Raytheon 

54283 


Tl 

SN5454 


Raytheon 

54156 


Fairchild 

54181 

MC54290 

Tl 

SN54290 

MC5460 

Fairchild 

5460 


Signetics 

54156 


National 

DM54181 

MC54293 

T| 

SN54293 


National 

DM5460 


TI 

SN54156 


Raytheon 

54181 

MC54298 

Fairchild 

54298 


Signetics 

5460 

MC54157 

AMD 

SN54157 


Signetics 

54181 


Signetics 

54298 


Ti 

SN5460 


Fairchild 

54157 


Tl 

SN54181 


T! 

SN54298 

MC5470 

Fairchild 

5470 


ITT 

ITT54157 

MC54182 

AMD 

SN54182 

MC5430 

Fairchild 

5430 


ITT 

ITT5470 


National 

DM54157 


Fairchild 

54182 


ITT 

ITT5430 


National 

DM5470 


Raytheon 

54157 


ITT 

ITT54182- 


National 

DM5430 


T! 

SN5470 


Signetics 

54157 


National 

DM54182 


Signetics 

5430 

MC5472 

Fairchild 

5472 


TI 

SN54157 


Raytheon 

54182 


Tl 

SN5430 


ITT 

ITT 5472 

MC54158 

Raytheon 

54158 


Signetics 

54182 

MC5437 

Fairchild 

5437 


National 

DM5472 

MC54159 

Raytheon , 

54159 


Tl 

SN54182 


ITT 

ITT5437 


Signetics 

5472 

MC5416 

Fairchild 

5416 

MC54190 

Fairchild 

54190 


National 

DM5437 


Tl 

SN5472 


ITT 

ITT5416 


ITT 

ITT54190 


Raytheon 

5437 

MC5473 

Fairchild 

5473 


National 

DM5416 


National 

DM54190 


Signetics 

5437 


ITT 

ITT5473 


Signet.cs 

5416 


Raytheon 

54190 


Tl 

SN5437 


National 

DM5473 


TI 

SN5416 


Signetics 

54190 

MC5438 

Fairchild 

5438 


Signetics 

5473 

MC54160 

AMD 

SN54160 


Tl 

SN54190 


ITT 

ITT5438 


Tl 

SN5473 


Fairchild 

54160 

MC54191 

Fairchild 

54191 


National 

DM5438 

MC5474 

Fairchild 

5474 


ITT 

ITT54160 


ITT 

ITT54191 


Raytheon 

5438 


ITT 

iTT5474 


National 

DM54160 


National 

DM54191 


Signetics 

5438 


National 

DM5474 


Raytheon 

54160 


Raytheon 

54191 


Tl 

SN5438 


Raytheon 

5474 


Signetics 

54160 


Signetics 

54191 

MC5440 

Fairchild 

5440 


Signetics 

5474 


TI 

SN54160 


Tl 

SN54191 


ITT 

ITT5440 


Tl 

SN5474 

MCS4161 

AMD 

SN54161 

MC54192 

AMD 

SN54192 


National 

DM5440 

MC5475 

Fairchild 

5475 


Fairchild 

54161 


Fairchild 

54192 


Signetics 

5440 


ITT 

ITT5475 


ITT 

ITT54161 


ITT 

ITT54192 


Tl 

SN5440 


National 

DM5475 


National 

DM54161 


National 

DM54192 

MC5442 

Fairchild 

5442 


Signetics 

6475 

, 

Raytheon 

54161 


Raytheon 

54192 


ITT 

ITT5442 


Tl 

SN5475 


Signetics 

54161 


Signetics 

54192 


National 

DM5442 

MC5476 

Fairchild 

5476 


TI 

SN54161 


Tl 

SN54192 


Raytheon 

5442 


ITT 

ITT5476 

MC54162 

AMD 

SN54162 

MC54193 

AMD 

SN54193 


Signetics 

5442 


National 

DM5476 


Fairchild 

54162 


Fairchild 

54193 


Tl 

SN5442 


Signetics 

5476 


♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

| Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
'Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
< Source 

IC Master 
Device Page 

1 Mntnrnla Semiconductor 


MC5525 

Tl 

SN5524 


MC7403 

Mitsubishi 

M53203 

MC74107 

Tl 

SN74107 

(cont’d) 




MC5528 

Fairchild 

5528 



National 

DM7403 

MC7411 

Raytheon 

7411 





Tl 

SN5528 



Raytheon 

7403 

MC7412 

Raytheon 

7412 















MC5476 

Tl 

SN5476 


MC 55325 

AMD 

SN55325 



Ti 

SN7403 

MC74121 

Fairchild 

74121 

MC5477 

Fairchild 

5477 



Fairchild 

55325 



TRW 

7403 


Hitachi 

HD2543 



5477 



Tl 

SN55325 


MC7404 

Fairchild 

7404 



HD74121 


Tl 

SN5477 


MC5534 

Fairchild 

5534 



Hitachi 

HD2522 


ITT 

ITT74121 

MC5480 

Fairchild 

5480 


MC5535 

Fairchild 

5535 




HD7404 


Mitsubishi 

M53321 


ITT 

ITT5480 


MC6002. 

Tl 

TMS4062 



ITT 

ITT7404 


National 

DM74121 



5480 


MC68A00 

AMI 

S68A00 

1548 


Mitsubishi 

M53204 


Signetics 

74121 


Tl” 

SN5480 


MC68A10 

AMI 

S68A10 

1552 


National 

DM7404 


Tl 

SN74121 

MCS4R? 


5482 


MC68A21 

AMI 

S68A21 

1556 


NEC America 

pPB7404 


TRW 

74121 


ITT 

ITT5482 


MC68A50 

AMI 

S68A50 

1567 


Raytheon 

7404 

MC74122 

Fairchild 

74122 


Tl 

SN5482 


MC68B00 

AMI 

S68B00 

1548 


Signetics 

7404 


ITT 

ITT74122 

MC5483 

Raytheon 

5483 


MC68B10 

AMI 

S68B10 

1552 


Tl 

SN7404 


Mitsubishi 

M53322 

MC5485 

Fairchild 

5485 


MC68B21 

AMI _ 

S68B21 

1556 


Toshiba 

TC7404 


Signetics 

74122' 


National 

DM5485 


MC68B50 

AMI 

$68850 

1567 


TRW 

7404 


Tl . 

SN74122 



5485 


MC6800 

AMI 

S6800 1538,1548 

MC7405 

Fairchild 

7405 

MC74123 

AMD 

SN74123 


Tl” 

SN5485 



Fairchild 

F6800 



Hitachi 

HD2523 


Fairchild 

74123 

MC5486 

Fairchild 

5486 




F6800A 




HD7405 


ITT 

ITT74123 


ITT 

ITT5486 



Hitachi 

M6800 



ITT 

ITT7405 


Mitsubishi 

M53323 



DM5486 


MC6802 

Fairchild 

F6802 



Mitsubishi 

M53205 


National 

DM74123 


Raytheon 

5486 


MC6820 

AMI 

S6820 

1556 


National 

DM7405 


NEC America uPB74123 


Signetics 

5486 



Fairchild 

F6820A 



NEC America 

pPB7405 


Raytheon 

74123 


Tl 

SN5486 


MC6850 

AMI 

S6850 

1567 


Raytheon 

7405 


Signetics 

74123 

MC5490 

Fairchild. 

5490 



Fairchild 

F6850 



Signetics 

7405 


Tl 

SN74123 


ITT 

ITT5490 


MC6860 

Fairchild 

F6860 



Tl 

SN7405 


TRW 

74123 


National 

DM5490 


MC7241 

Raytheon 

RC8241 



TRW 

7405 

MC7413 

Fairchild 

7413 


Signetics 

5490 



Signetics 

N8241 


MC7406 

Fairchild 

7406 


ITT 

ITT7413 


Tl 

SN5490 


MC7242 

Fairchild 

9386 



Hitachi 

HD7406 


Mitsubishi 

M53213 

MC5491 

Fairchild 

5491 



Raytheon 

RC8242 



ITT 

ITT7406 


National 

DM7413 . 


ITT 

ITT5491 



Signetics 

N8242 



Mitsubishi 

M53206 


NEC America 

M PB7413 


National 

DM5491 


MC7250 

Raytheon 

RC8250 



National 

DM7406 


Signetics 

7413 


Signetics 

5491 



Signetics 

N8250 



Signetics 

7406 


Tl 

SN7413 


Tl 

SN5491 


MC7251 

Raytheon 

RC8251 



Tl 

SN7406 


TRW 

7413 

MC5492 

Fairchild 

5492 



Signetics 

N8251 



TRW 

7406 

MC74132 

Fairchild 

74132 


ITT 

ITT5492 


MC7261 

Raytheon 

RC8261 


MC7407 

Fairchild 

7407 


Hitachi 

HD74132 


National 

DM5492 



Signetics 

N8261 



Hitachi 

HD7407 


Mitsubishi 

M53332 


Signetics 

5492 


MC73525 

AMD 

SN 75325 



ITT 

ITT7407 


National 

DM74132 


Tf 

SN5492 


MC74HQ0 

Raytheon 

74H00 



Mitsubishi 

M53207 


Sionetics 

74132 

MC5493 

Fairchild 

5493 


MC74H01 

Raytheon 

74H01 



National 

DM7407 


Tl 

SN74132 


ITT 

ITT5493 


MC74H04 

Raytheon 

74H04 



Signetics 

7407 

MC74136 

Hitachi 

HD74136 


National 

DM5493 


MC74H05 

Raytheon 

74H05 



Tl 

SN7407 


Raytheon 

74136 


Tl 

SN5493 


MC74H10 

Raytheon 

74H10 



TRW 

7407 

\ 

Tl 

SN74136 

MC5494 

Fairchild 

5494 


MC74hl1 , 

Raytheon 

74H11 „ 


MC7408 

Fairchild 

7408 


TRW 

74136 


Tl 

SN5494 


MC74H20 

Raytheon 

74H20 



ITT 

ITT7408 

MC7414 

Fairchild 

7414 

MC5495 

Fairchild 

5495 


MC74H22 

Raytheon 

74H22 



Mitsubishi 

M53208 


Hitachi 

HD7414 


ITT 

ITT5495 


MC74H40 

Raytheon 

74H40 



National 

DM7408 


Mitsubishi 

M53214 


National 

DM5495 


MC74H74 

Raytheon 

74H74 



Raytheon 

7408 


National 

DM7414 


Signetics 

5495 


MC74H87 

Fairchild 

74H87 



Signetics 

7408 


Signetics 

7414 


Tl 

SN5495 



Tl 

SN74H87 



Tl 

SN7408 


Tl 

SN7414 

MC5496 

Fairchild 

5496 


MC7400 

Fairchild 

7400 



Toshiba 

TC7408 

MC74141 

Fairchild 

74141 


ITT 

ITT5496 



Hitachi 

HD2503 



TRW 

7408 


National 

DM74141 


National 

DM5496 




HD7400 


MC7409 

Fairchild 

7409 


NEC America /iPB74141 1 


Signetics 

5496 



ITT 

ITT7400 



Hitachi 

HD7409 


Tl 

SN74141 


Tl 

SN5496 



Mitsubishi 

M53200 



ITT 

ITT7409 

MC74145 

Fairchild 

74145 

MC5497 

Fairchild 

5497 



National 

DM7400 



Mitsubishi 

M53209 


ITT 

ITT74145 


Tl 

SN5497 



NEC America pPB7400 



National 

DM7409 


Mitsubishi 

M53345 

MC55107 

AMD 

SN55107 



Raytheon 

7400 



Raytheon 

7409 


National 

DM74145 


Fairchild 

55107 



Signetics 

7400 



Signetics 

7409 


Raytheon 

74145 


National 

DS55107 

504 


Tl 

SN7400 



Ti 

SN7409 


Signetics 

74145 


Raytheon 

RM55107 



Toshiba 

TC7400 



TRW 

7409 


Tl 

SN74145 


Tl 

SN55107 



TRW 

7400 


MC7410 

Fairchild 

7410 


TRW 

74145 

MC55108 

AMD 

SN55108 


MC7401 

Fairchild 

7401 



Hitachi 

HD2507 

MC7415 

Raytheon 

7415 


Fairchild 

55108 



Hitachi 

HD2509 




HD7410 

MC74150 

Fairchild 

74150 


National 

DS55108 

504 


ITT 

ITT7401 



ITT 

ITT7410 


Hitachi 

HD2548 


Raytheon 

RM55108 



Mitsubishi 

M53201 



Mitsubishi 

M53210 



HD74150 


Tl 

SN55108 



National 

DM7401 . 



National 

DM7410 


Mitsubishi 

M53350 

♦MC55109 

AMD 

SN55109 



Raytheon 

7401 



NEC America ^PB7410 


National 

DM74150 


Fairchild 

55109 



Signetics 

7401 ' 



Raytheon 

7410 


NEC America pPB74150 


Raytheon 

RM55109 



Tl 

SN7401 



Signetics 

7410 


Raytheon 

74150 


Tl 

SN55109 



TRW 

7401 



Tl 

SN7410 


Signetics 

74150 

♦MC55110 

AMD 

SN55110 


MC7402 

Fairchild 

7402 




SN7427 


Tl 

SN74150 


Fairchild 

55110 



Hitachi 

HD2511 



Toshiba 

TC7410 


TRW 

74150 


Raytheon 

RM55110 




HD7402 



TRW 

7410 

MC74151 

Fairchild 

74151 


Tl 

SN55110 



ITT 

ITT7402 


MC74100 

Signetics 

74100 


Hitachi 

HD2549 

♦MC5522 

National 

DS5522 



Mitsubishi 

M 53202 



Tl 

SN74100 



HD74151 


Tl 

SN5522 



National 

DM7402 


MC74107 

Fairchild 

74107 


ITT 

ITT74151 

♦MC5523 

National 

DS5523 



NEC America pPB7402 1 



Hitachi 

HD2530 


Mitsubishi 

M53351 


Tl 

SN5522 



Signetics 

7402 




HD74107 


National 

DM74151 

MC5524 

AMD 

SN5524 



Ti 

SN7402 



ITT 

ITT74107 


NEC America pPB74151 


National 

DS5524 



TRW 

7402 



Mitsubishi 

M53307 


Raytheon 

74151 


Tl 

SN5524 


MC7403 

Fairchild 

7403 



National 

DM74107 


Signetics 

74151 

MC5525 

AMD 

SN5525 



Hitachi 

HD7403 



NEC America 

pPB74107 


Tl 

SN74151 


National 

DS5525 



ITT 

ITT7403 



Signetics 

74107 



SN74151 A 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer l Replacement 1C Master 

Device 1 Source Device Page 


Motorola Semiconductor 
(cont’d) 


MC74151 

TRW 

74151 

MC74152 

Fairchild 

74152 


Raytheon 

74152 


TRW 

74152 

MC74153 

Fairchild 

74153 


ITT 

ITT 74 153 


Mitsubishi 

M53353 


National 

DM74153 


NEC America 

(i.PB74i53 


Raytheon 

74153 


Signetics 

74153 


Ti 

SN74153 


TRW 

74153 

MC74154 

AMD 

SN74154 


Fairchild 

74154 


Mitsubishi 

M53354 


National 

DM74154 


NEC America 

M PB74154 


Raytheon 

74154 


Signetics 

74154 


TI 

SN74154 


TRW 

74154 

MC74155 

Fairchild 

74155 


ITT 

STT74155 


Mitsubishi 

M53355 


National 

DM74155 


nicO MfityiiCa 

^iPB74155 


Raytheon 

74155 


Signetics 

74155 


TI 

SN74155 


TRW 

74155 

MC74156 

Fairchild 

74156 


Hitachi 

HD74156 


ITT 

ITT74156 


Mitsubishi 

M53356 


National 

DM74156 


NEC America 

HPB74156 


Raytheon 

74156 ' 


Signetics 

74156 


Ti 

SN74156 


TRW 

74156 

MC74157 

AMD 

SN74157 


Fairchild 

74157 


Hitachi 

HD74157 


ITT 

ITT74157 


Mitsubishi 

M53357 


National 

DM74157 


NEC America 

juP8741 57 


Raytheon 

7415/ 


Signetics 

74157 


TI 

SN74157 

MC74158 

Raytheon 

74158 

MC74159 

Raytheon 

74159 

MC7416 

Fairchild 

7416 


Hitachi 

HD7416 


ITT 

ITT74.16 


Mitsubishi 

M53216 


National 

DM7416 


Signetics 

7416 ' 


TI 

SN7416 


TRW 

7416 

MC74160 

AMD 

SN74160 


Fairchild 

74160 


Hitachi 

HD74160 


ITT 

ITT74160 

- 

Mitsubishi 

M53360 


National 

DM74160 


Raytheon 

74160 


Signetics 

74160 


TI 

SN74160 


TRW 

74160 

MC74161 

AMD 

SN74161 


Fairchild 

74161 


Hitachi 

HD74161 


ITT 

ITT74161 


Mitsubishi 

M53361 


National 

DM74161 


NEC America 

(uPB74161 


Raytheon 

74161 


Signetics 

74161 


Ti 

SN74161 


TRW 

74161 


Manufacturer 

Device 

j Replacement 
Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
! Source 

1C Master 
Device Page 

Manufacturer 

Device 

I Replacement 
1 Source 

1C Master 
Device Page 

MC741 62 

AMD 

SN741S2 

MC74 1 82 

Mitsubishi 

M53382 


National 

DM7425 


Fairchild 

74162 


National 

DM74182 


TI 

SN7425 


Hitachi 

HD74162 


NEC America 

jiP8741 82 

MC7426 

Fairchild 

7426 


ITT 

ITT74162 


Raytheon 

74162 


Hitachi 

HD7426 


Mitsubishi 

M53362 


Signetics 

74182 


ITT 

ITT/426 


National 

DM74162 


TI 

SN74182 


National 

DM7426 


Raytheon 

74162 

MC74190 

Fa ; r ch«!d 

74190 


S*gnet*cs 

7426 


Signetics 

74162 


Hitachi 

HD74190 


TI 

SN7426 


TI 

SN74162 


ITT 

ITT74190 


TRW 

7426 


TRW 

74162 


Mitsubishi 

M53390 

MC7427 

Pairchlld 

T427 

MC74163 

AMD 

SN74163 


National 

DM74190 


Hitachi 

HD7427 


Fairchild 

74163 


Raytheon 

74190 


Mitsubishi 

M53227 


Hitachi 

HD74163 


Signetics 

74190 


National 

DM7427 


ITT 

ITT74163 


TI 

SN74190 


Signetics 

7427 


Mitsubishi 

M53363 

MC74191 

Fairchild 

74191 

MC74283 

Raytheon 

74283 


National 

DM74163 


Hitachi 

HD74191 

MC74290 

Fairchild 

74290 


Raytheon 

74163 


ITT 

ITT74191 


Mitsubishi 

M53490 


Signetics 

74163 


Mitsubishi 

M53391 


TI 

SN74290 


TI 

SN74163 


National 

DM74191 


TRW 

74290 ' 


TRW 

74163 


Raytheon 

74191 

MC74293 

Fairchild 

74293 

♦MC74164 

Raytheon 

74164 


Signetics 

74191 


Mitsubishi 

M53493 

MC74165 

Fairchild , 

74165 


TI 

SN74191 


TI 

SN74293 


Mitsubishi 

M53365 

MC74192 

AMD 

SN74192 


TRW 

74293 


National 

DM74165 


Fairchild 

74192 

MC74298 

Fairchild 

74298 


Raytheon 

74165 


ITT 

ITT74192 


Signetics 

74298 


Signetics 

74165 


Mitsubishi 

M53392 


T! 

SN74298 


TI 

SN74165 


National 

DM74192 

MC7430 

Fairchild 

7430 

MC74166 

Raytheon 

74166 


NEC America 

uPB74192 


Hitachi 

HD2508 

MC74167 

TI 

SN74167 


Raytheon 

74192 



HD7430 

MC7417 

Fairchild 

7417 


Signetics 

74192 


ITT 

ITT7430 


Hitachi 

HD7417 


TI 

SN74192 


Mitsubishi 1 

M53230 


ITT 

ITT7417 

MC74193 

AMD 

SN74193 


National 

DM7430 


Mitsubishi 

M53217 


Fairchild 

74193 


NEC America 

fiPB7430 


National 

DM7417 


ITT 

ITT74193 


Signetics 

7430 


Signetics 

7417 


Mitsubishi 

M53393 


TI 

SN7430 


TI 

SN7417 


National 

DM74193 


TRW 

7430 


TRW 

7417 


NEC America 

jiPB74193 

MC7437 

Fairchild 

7437 

MC74170 

Raytheon 

74170 


Raytheon 

74193 


ITT 

ITT7437 

MC74174 

AMD 

SN74174 


Signetics 

74193 


Mitsubishi 

M53237 


Fairchild 

74174 


Ti 

SN74193 


National 

DM7437 


Hitachi 

HD74174 

MC74194 

AMD 

SN74194 


NEC America juPB7437 


Mitsubishi 

M53374 


Fairchild 

74194 


Raytheon 

7437 


National 

DM74174 


Hitachi 

HD74V94 


Signetics 

7437 


Raytheon 

74174 


ITT 

ITT74194 


Tt 

SN7437 


Signetics 

74174 


National 

DM74194 


TRW 

7437 


TI 

SN74174 


Raytheon 

74194 

MC7438 

fairchild 

7438 

MC74175 

AMD 

SN74175 


Signetics 

74194 


ITT 

ITT 7438 


Fairchild 

74175 


TI 

SN74194 


Mitsubishi 

M53238 


Hitachi 

HD74175 

MC74195 

AMD 

SN74195 


National 

DM7438 


Mitsubishi 

M53?75 


Fairchild 

74195 


NEC America 

M PB7438 


National 

DM74175 


ITT 

ITT74195 


Raytheon 

7438 


NEC America 

jjlPB741 75 


National 

DM74195 


Signetics 

7438 


Raytheon 

74175 


NEC AiTtofiCa 

/iPB741 95 


T! 

SN7438 


Signetics 

74175 


Raytheon 

74195 


TRW 

7438 


TI 

SN74175 


Signetics 

74195 

MC7440 

Fairchild 

7440 

MC74176 

Fairchild 

74176 


TI 

SN74195 


Hitachi 

HD2501 


Mitsubishi 

M53376 

MC74196 

Fairchild 

74196 



HD7440 


National 

DM74176 


National 

DM74196 


ITT 

ITT7440 


Signetics 

74176 


Signetics 

74196 


Mitsubishi 

M53240 


TI 

SN74176 


TI 

SN74196 


National 

DM7440 

MC74177 

Fairchild 

74177 

MC74197 

Fairchild 

74197 


NEC America p.PB7440 


Mitsubishi 

M53377 


National 

DM74197 


Signetics 

7440 


National 

DM74177 


Signetics 

74197 


TI 

SN7440 


Signetics 

74177 


TI 

SN74197 


TRW 

7440 


TI 

SN74177 

MC74198 

Raytheon 

74198 

♦ MC7441 

Hitachi 

HD2518 

MC74180 

Fairchild 

74180 

MC74199 

Raytheon 

74199 


TI 

SN74141 


.Hitachi 

HD74180 

MC7420 

Fairchild 

7420 

MC7442 

Fairchild 

7442 

* 

ITT 

1TT74180 


Hitachi 

HD2504 


Hitachi 

HD7442 


Mitsubishi 

M53380 



HD7420 


ITT 

ITT7442 


National 

DM74180 


ITT 

ITT7420 


Mitsubishi 

M53242 


NEC America 

P.PB74180 


Mitsubishi 

M53220 


National 

DM7442 


Raytheon 

74180 


National 

DM7420 


NEC America 

HPB7442 


Signetics 

74180 


NEC America *iPB7420 


Raytheon 

7442 


TI 

SN74180 


Raytheon 

7420 


Signetics 

7442 


TRW 

74180 


Signetics 

7420 


TI • 

SN7442 

MC74181 

AMD 

SN74181 


TI 

SN7420 

MC7443 

Fairchild 

7443 


Fairchild 

74181 


Toshiba 

TC7420 


Hitachi 

HD7443 


Mitsubishi 

M53381 


TRW 

7420 


ITT 

ITT7443 


National 

DM74181 

MC7421 

Raytheon 

7421 


Mitsubishi 

M53243 


NEC America jaPB74181 

MC7422 

Raytheon 

7422 


Raytheon 

7443 


Raytheon 

74181 

MC7423 

Fairchild 

7423 


Signetics 

7443 


Signetics 

74181 


National 

DM7423 


TI 

SN7443 


TI 

SN74181 


TI 

SN7423 

MC7444 

Fairchild 

7444 

MC74182 

AMD 

SN74182 

MC7425 

Fairchild 

7425 


Hitachi 

HD7444 


Fairchild 

7418? 


ITT 

ITT7425 


ITT 

ITT7444 


ITT 

ITT74182 


Mitsubishi 

M53225 


Mitsubishi 

M53244 ■ 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


1 Replacement 
! Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
1 Source 

1 

Device 

1C Master 
Page 

Manufacturer 

Device 

1 Replacement 
' Source 

1C Master 
Device Page 

Manufacturer 

Device 

I Replacement 1 

i Source Device 

i Comirnmfiirfnr 

MC7470 

National 

DM7470 


MC7486 

TRW 

7486 


MC7521 

National 

DS7521 



Signetics 

7470 


MC7490 

Fairchild 

7490 



Signetics 

7521 




Tl 

SN7470 



Hitachi 

HD2541 



Silicon G 

SG7521 



MC7472 

Fairchild 

7472 




HD7490 


♦MC7522 

ITT 

ITT7522 

Raytheon 

7444 


Hitachi 

HD2529 



ITT 

ITT7490 



National 

DS7522 


7444 



HD7472 



Mitsubishi 

M53290 



Signetics 

7522 

Xi 



ITT 

ITT7472 



National 

DM7490 



Silicon G 

SG7522 


7445 


Mitsubishi 

M53272 



Signetics 

7490 



Tl 

SN7522 


ITT7445 


National 

DM7472 



Tl 

SN7490 


♦MC7523 

National 

DS7523 

Mitsubishi 

M53245 


Signetics 

7472 




SN7490A 



Signetics 

7523 

National 

DM7445 


Tl 

SN7472 



TRW 

7490 



Silicon G 

^G7523 




TRW 

7472 


MC7491 

Fairchild 

7491 



Tl 

SN7522 



MC7473 

Fairchild 

7473 



Hitachi 

HD2524 


MC75235 

ITT 

ITT75235 


7445 


Hitachi 

HD2515 



ITT 

ITT7491 


MC7524 

AMD 

SN7524 

T|~ 

SN7445 


ITT 

ITT7473 



Mitsubishi 

M53291 



Fairchild 

7524 

TRW 

7445 


Mitsubishi 

M53273 



National 

DM7491 



National 

DS7524 


7446 


National 

DM7473 



NEC America 

jiPB7491 



Signetics 

7524 

ITT 

ITT7446 


NEC Amenca 

MPB7473 



Signetics 

7491 



Silicon G 

SG7524 


DM7446 


Signetics 

7473 



Tl 

SN7491 



Tl 

SN7524 


7446 


Tl 

SN7473 




SN7491A 


MC7525 

AMD 

SN7525 

Tl 

SN7446 

MC7474 

Fairchild 

7474 


MC7492 

Fairchild 

7492 



Fairchild 

7525 


7447 


Hitachi 

HD2510 



Hitachi 

HD7492 



National 

DS7525 

ITT 

ITT7447 



HD7474 



ITT 

ITT7492 



Signetics 

7525 

Mitsubishi 

M53247 


ITT 

ITT7474 



Mitsubishi 

M53292 



Silicon G 

SG7525 

National 

DM7447 


Mitsubishi 

M53274 



National 

DM7492 



Tl 

SN7524 

NEC America uPB7447 


National 

DM7474 



Signetics 

7492 


MC7528 

Fairchild 

7528 

Signetics 

7447 


NEC America 

HPB7474 



Tl 

SN7492 



ITT 

ITT7528 

Tl 

SN7447 


Raytheon 

MC7474 




SN7492A 



National 

DS7528 

Fairchild 

7448 



7474 



TRW 

7492 



Silicon G 

SG7528 

ITT 

ITT7448 


Signetics 

7474 


MC7493 

Fairchild 

7493 



Tl 

SN7528 

Mitsubishi 

M53248 


Tl 

SN7474 



Hitachi 

HD2520 


MC7529 

Fairchild 

7529 

National 

DM7448 


TRW 

7474 




HD7493 



Silicon G 

SG7529 


7448 

MC7475 

Fairchild 

7475 



ITT 

ITT7493 



Tl 

SN7528 

Tl 

SN7448 


Hitachi 

HD2517 



Mitsubishi 

M53293 


MC75325 

Fairchild 

75325 


7449 



HD7475 



National 

DM7493 



National 

DS75325 

Tl 

SN7449 


ITT 

ITT7475 



Signetics 

7493 



Raytheon 

RC75325 

Fairchild 

7450 


Mitsubishi 

M53275 



Tl 

SN7493 



Silicon G 

SG75325 

Hitachi 

HD2506 


National 

DM7475 




SN7493A 



Tl 

SN75325 


HD7450 ' 


Signetics 

7475 



TRW 

7493 


MC7534 

Fairchild 

7534 

ITT 

ITT7450 


Tl 

SN7475 


MC7494 

Fairchild - 

7494 



ITT 

ITT7534 

Mitsubishi 

M53250 


TRW 

7475 



Tl 

SN7494 



National 

DS7534 

National 

DM7450 

MC7476 

Fairchild 

7476 


MC7495 

PatrchiW 

7495 * 


1 ■ -■ 
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NEC America 

/iPB7450 


Hitachi 

HD2516 



Hitachi 

HD2534 


MC7535 

Fairchild 

7535 

Signetics 

7450 


ITT 

ITT7476 



ITT 

ITT7495 



National 

DS7535 

Tl 

SN7450 


Mitsubishi 

M53276 



Mitsubishi 

M53295 



Silicon G 

SG7535 

TRW 

7450 


National 

DM7476 



National 

DM7495 


MC75358 

Tl 

SN75368 

Fairchild 

7451 


NEC Amenca 

jiPB7476 



Signetics 

7495 


MC75365 

Tl 

SN75365 

Hitachi 

HD2505 


Signetics 

7476 



Tl 

SN7495 


MC75368 

Tl 

SN75368 


HD7451 


Tl 

SN7476 




SN7495A 


MC7538 

National 

DS7538 

ITT 

ITT7451 


TRW 

7476 


MC7496 

Fairchild 

7496 



Silicon G 

SG7538 

National 

DM7451 

MC7477 

Fairchild 

7477 



Hitachi 

HD2546 


MC7539 

National 

DS7539 

NEC America 

^PB7451 


Signetics 

7477 




HD7496 



Silicon G 

SG7539 

Signetics 

7451 


Tl 

SN7477 



ITT 

ITT7496 


MC75450 

Fairchild 

75450 

Tl 

SN7451 

MC7480 

Fairchild 

7480 



Mitsubishi 

M53296 



ITT 

ITT75450 

TRW 

7451 


ITT 

ITT7480 



National 

DM7496 



National 

DS75450 

Fairchild 

7453 


Mitsubishi 

M53280 



Signetics 

7496 



Raytheon 

RC7^150 

Hitachi 

HD2512 


NEC America 

fiPB7480 



Tl 

SN7496 



Silicon G 

SG75450 


HD7453 


Signetics 

7480 



TRW 

7496 



Tl 

•SN75450 

ITT 

ITT7453 


Tl 

SN7480 


MC7497 

Fairchild 

7497 . 


MC75451 

Fairchild 

75451 

Mitsubishi 

M53253 

MC7482 

Fairchild 

7482 



Tl 

SN7497 



ITT 

ITT75451 

National 

DM7453 


ITT 

ITT7482 


♦MC75107 

AMD 

SN75107 



National 

DS75451 

NEC America 

fiPB7453 


Tl 

SN7482 



Fairchild 

75107 



Raytheon 

RC75451 

Signetics 

7453 

MC7483 

Fairchild 

7483 



National' 

DS75107 

504 


Silicon G 

SG75451 

Tl 

SN7453 


ITT 

ITT7483 



Raytheon 

RC75107 



Tl 

SN75451 

TRW 

7453 


Mitsubishi 

M53283 



Tl 

SN75107A 


MC75452 

Fairchild 

75452 

Fairchild 

7454 


National 

DM7483 


♦MC75108 

AMD 

SN75108 



National 

DS75452 

Hitachi 

HD2514 


Raytheon 

7483 



Fairchild 

75108 



Raytheon 

RC75452 


HD7454 


Signetics 

7483 



National 

DS75108 

504 

' 

Silicon G 

SG75452 

ITT 

ITT7454 


Tl 

SN7483 



Raytheon 

RC75108 



Tl 

SN75452 

National 

DM7454 

MC7485 

Fairchild 

7485 



Tl 

SN75108A 


MC75453 

Fairchild 

75453 

NEC America 

pPB7454 


Hitachi 

HD7485 


MC75109 

AMD 

SN75109 



ITT 

ITT75453 

Signetics 

7454 


Mitsubishi 

M53285 



Fairchild 

75109 



National 

DS75453 

Tl 

SN7454 


National 

DM7485 



ITT 

ITT75109 



Raytheon 

RC75453 

TRW 

7454 


NEC America 

fiPB7485 



Raytheon 

RC75109 



Silicon G 

SG75453 

Fairchild 

7460 


Signetics 

7485 



Tl 

SN75109 



Tl 

SN75453 

Hitachi 

HD2502 


Tl 

SN7485 


MC75110 

AMD 

SN75110 


MC75454 

Fairchild 

75454 


HD7460 


TRW 

7485 



Fairchild 

75110 


j 

ITT 

ITT75454 

Mitsubishi 

M53260 

MC7486 

Fairchild 

7486 



ITT 

ITT75110 



Silicon G 

SG75454 

National 

DM7460 


Hitachi 

HD7486 



Raytheon 

RC75110 



Ti 

SN75454 

NEC America 

HPB7460 


ITT 

ITT7486 



Tl 

SN75110 


MC75460 

Tl 

SN75460 

Signetics 

7460 


Mitsubishi 

M53286 


MC75140 

Tl 

SN75140 


MC75461 

Tl 

SN75461 

Tl 

SN7460 


National 

DM7486 


MC7520 

ITT 

ITT7520 


MC75462 

Tl 

SN75462 

TRW 

7460 


NEC America 

/^PB7486 



National 

DS7520 


MC75463 

Tl 

SN75463 

Fairchild 

7470 


Raytheon 

7486 



Signetics 

7520 


MC75464 

Tl 

SN75464 

ITT 

ITT7470 


Signetics 

7486 


• 

Silicon G 

SG7520 


MC75491 

Fairchild 

75491 

Mitsubishi 

M53270 


Tl 

SN7486 



Tl 

SN7520 



National 

DS75491 


Device 


(cont’d) 


MC7444 


MC7445 


MC7446 


MC7448 


MC7449 

MC7450 


MC7451 


MC7453 


MC7470 


1C Master 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 1C Master 

' Source Device Page 

Manufacturer j Replacement 1C Master 

Device ! Source Device Page 

Manufacturer j Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer 1 Replacement 1C Master 

Device ' Source Device Page 

Motorola Semiconductor 


MC7908 

Tl 

jiA7908 

MC832 

National 

DM932 

MC9316 

Tl 

SN54161 


(cont’d) 




MC/912' 

Fairchild 

jiA79i2 


Ti 

SN 15632 

MC9316 

AMD 

9318 






National 

LM7912 

MC8328 

AMD 

9328 


Tl 

SN39318 







Signetics 

MA7912 


Fairchild 

9328 

MC932 

Raytheon 

RM932 


MC75491 

Tl 

SN75491 



Silicon G 

SG320 


Signetics 

N8277 


Ti 

SN15939 


MC75492 

Fairchild 

75492 



Tl 

pA7912 

MC833 

Hitachi 

HD2202 

MC9328 

AMD 

9328 



National 

DS75492 


MC7915 

Fairchild 

HA7915 


National 

DM933 


Signetics 

N8277 



Tl 

SN75492 



National 

LM7915 


T' 

SN15833 

MC933 

Ti 

SN 15933 


MC7705 

Signet'CS 

jrA78M05 



Signetics 

juA7915 

MC834 

Ti 

SN 15834 

MC934 

Ti 

SN 15934 - 


MC7706 

Signetics 

M A78M06 



Silicon G 

SG320 

MC835 

Tl 

SN 15838 

MC935 

Raytheon 

RM935 


MC78L02 

Signetics 

jiA78L02 



Tl 

jiA7915 

MC836 

Hitachi 

HD2206 


Ti 

SN 15338 


MC78L02.6 

Tl 

pA78L02 


MC7918 

Fairchild 

fiA791 8 


National 

DM936 

MC936 

Raytheon 

RM936 


MC78L05 

Signetics 

fiA78L06 



Nitron 

LM7918 


Tt 

SN15836 


Tl 

SN15936 



Tl 

/J.A78L05 



Signetics 

HA7918 

MC837 

National 

DM937 

MC937 

Raytheon 

RM937 


MC78L06 2 

Ti 

fiA78L06 



Tl 

fiA791 8 


Tl 

SN15837 


Tl 

SN15937 


MC78L08 

Signetics 

HA78L08 


MC7924 

Fairchild 

>iA7924 

MC340 

Rational 

DM335 

MC940 

Raytheon 

RM940 



Tl 

MA78L08 



National 

LM7924 


Tl 

SN15835 


Ti 

SN15935 


MC78L12 

Signetics 

jiA78L12 



Signetics 

p.A7924 

MC841 

Tl 

SN15835 

MC943 

Fairchild 

SH2001 



Tl 

jrA78L12 



Tl 

fiA7924 

MC844 

Hitachi 

HD2209 

MC944 

Raytheon 

RM944 


MC78L15 

Signetics 

fiA78L15 


MC7952 

Silicon G 

SG320 


National 

DM944 


Tl 

SN15944 



Tl 

P.A78L15 


MC8T13 

Fairchild 

8T13 

MC845 

Hitachi 

HD2205 

MC945 

Raytheon 

RM945 


MC78L24 

Signetics 

p.A78L24 



Tl 

SN75121 


National 

DM945 


Tl 

SN15945 


MC78M05 

Signetics 

HA78M05 


MC8T14 

Fairchild 

8T14 


Tl 

SN 15845 

MC946 

Raytheon 

RM946 



Ti 

,,A78M05 



Tl 

SN75122 

MC846 

Hitachi 

HD22Q3 


Tl 

SNl 5946 


MC78M06 

Signetics 

HA78M06 


MC8T23 

Fairchild 

8T23 


National 

DM346 

MC948 

Raytheon 

RM948 



Tl 

HA78M06 



Tl 

SN75123 


Tl 

SN 15846 


Tl 

SNl 5948 


MC78M08 

Tl 

pA78M08 


MC8T24 

Fairchild 

8T24 

MC848 

National 

DM948 

MC949 

Raytheon 

RM949 


MC78M12 

Tl 

M A78M12 



Tl 

SN75124 


Tl 

SN15848 


Tl 

SNl 5949 



Ti 



MlhaTBfi 

AMD 

N8T26 

MCR49 

National 

DM949 

MC950 

Raytheon 

RM950 


MC78M20 

T! 

M A78M20 



Signetics 

N8T26 


Tl 

SN15849 


Tl 

SNl 5950 


. MC78M24 

Tl 

m A78M24 


MC8T28 

Signetics 

N8T28 

MC850 

Tl 

SN15850 

MC951 

Raytheon 

RM951 


MC/BOb 

Fairchild 

/iA7805 


MC8241 

Raytheon 

RM8241 

MC851 

Ti 

SN 1 5851 


Ti 

SNl 5951 



National 

LM340-5 

806 


Signetics 

S8241 

MC852 

National 

DM9099 

MC952 

Raytheon 

RM952 



Raytheon 

RC7805 


MC8242 

Fairchild 

9386 


Tl 

SN1 58099 


Tl 

SNl 59099 



Signetics 

HA7805 



Raytheon 

RM8242 

MC853 

National 

DM9093 

MC953 

Tl 

SNl 59093 



Silicon G 

SG7805 



Signetics 

S8242 


Tl 

SN1 58093 

MC955 

T! 

SNl 59097 



Tl 

pA7805 


MC8250 

Raytheon 

RM8250 

MC855 

National ‘ 

DM9097 

MC956 

Tl 

SNl 59094 


MC7806 

Fairchild 

M A7806 



Signetics 

S8250 


Tl 

SN 158097 

MC957 

Raytheon 

RM357 



National 

LM340-6 

806 

MC8251 

Raytheon 

RM8251 

MC856 

National 

DM9094 


Tl 

SNl 5957 



Raytheon 

RC7806 



Signetics 

S8251 


Tl 

SN 158094 

MC958 

Raytheon 

RM958 



Signetics 

>xA7806 


MC8260 

Raytheon 

RM8260 

MC857 

Hitachi 

HD2213 


Tl 

SNl 5958 



Silicon G 

SG7806 


MC8261 , 

Raytheon 

RM0261 


National 

DM957 

MC9601 

AMD 

9601 



Tl 

pA7806 



Signetics 

S8261 


Tl 

SN15857 


Raytheon 

RF9601 


MC7808 

Fairchild 

fiA7808 


MC830 

Hitachi 

HD2204 

MC858 

Hitachi 

HD2214 


Signetics 

S8T22 



National 

LM 340-8 

806 


National 

DM930 


National 

DM953 


Ti 

3N296G1 



Raytheon 

RC7808 



Tl 

SN 15930 


Tl 

SN 15858 

MC9602 

AMD 

9602 



Sianetics 

uA7808 


MC8300 

AMD 

9300 

MC8601 

AMD 

9601 


Raytheon 

RF9602 



Silicon G 

SG7808 



Fairchild 

9300 


Fairchild 

9601 

MC961 

Raytheon 

RM961 



T| 

HA7808 



Raytheon 

RC9300 


Raytheon 

RF8601 


Tl 

SNl 5961 


MC7812 

Fairchild 

M A7812 



Tl 

SN74195 


Signetics 

8T22 

MC962 

Raytheon 

RM962 



National 

LM340-12 

806 

MC8301 

AMD 

9301 


Tl 

SN29601 


Tl 

SNl 5962 



Raytheon 

RC7812 



Fairchild 

9301 

MC8602 

AMD 

9602 

MC963 

Raytheon 

RM963 



Signetics 

pA7812 



Signetics 

N8252 


Raytheon 

RF8602 


Tl 

SNl 5963 



Silicon G 

SG7812 



li 


MCttbi 

National 

DM961 

♦MFC4000 

Motorola 

MC336G 


, 

Tl- 

/xA7812 


MC8304 

AMD 

9304 


Tl 

SN15861 

♦ MFC4010 

Motorola 

MC3310 


MC7815 

Fairchild 

HA7815 



Fairchild 

9304 

MC862 

Hitachi 

HD2207 

♦MFC6040 

Motorola 

MC3340 



National 

LM340-15 

806 


Raytheon 

RC9304 


National 

DM962 

♦ MFC8030 

Motorola 

MC3330 



Raytheon 

RC7815 


MC8308 

AMD 

9308 


Tl 

SN 15862 

♦MFC8070 

Motorola 

MC3370 



Signetics 

HA7815 



Fairchild 

9308 

MC863 

National 

DM963 

MLM 

Motorola 

Now LM 



Silicon G 

SG7815 



Raytheon 

RC9308 


Tl 

SN 15863 

MMH0026 

AMD 

MMH0026 



Tl 

>iA7815 



Tl 

SN29308 

MC930 

Raytheon 

RM930 


National 

DS0026 

503 

MC7818 

Fairchild 

fiA7818 


MC8309 

AMD 

9309 


Tl 

SN 15930 


Tl 

SN75369 



National 

LM340-18 

806 


Fairchild 

9309 

MC9300, 

AMD 

,9300 

MQ3724 

RCA 

CA3724 



Raytheon 

RC7818 



Tl 

SN29309 


Raytheon 

RM9300 

MQ3725 

RCA 

CA3725 



Signetics 

fiA7818 


MC831 

Tl 

SN15831 


Tl 

SN54195 

NE592 

AMD 

NE592 



Silicon G 

SG7818 


MC8310 

AMD 

9310 

MC9301 

AMD 

9301 

SE592 

AMD 

SE592 



Tl 

^A7818 



Fairchild 

9310 


Tl 

SN39301 

SN54H54 

ITT 

ITT54H54 


MC7824 

Fairchild 

pA7824 



Raytheon 

RC9310 

MC9304 

AMD 

9304 


Signetics 

10170 



National 

LM340-24 

806 


Tl 

SN74160 


Raytheon 

RM9304 

SN54LS00 

Fairchild 

54LS00 



Raytheon 

RC7824 


MC831 1 

AMD 

9311 

MC9308 

AMD 

9308 


National 

DM54LS00 



Signetics 

^A7824 



Fairchild 

9311 


Raytheon 

RM9308 


Raytheon 

54LSOO 



Silicon G 

SG7824 



Raytheon 

RC9311 


Tl 

SN39308 


Signetics 

54LSOO 



Tl 

m A7824 



Tl 

SN74154 

MC931 

Tl 

SN15931 


Ti 

SN54LS00 


MC7905 

Fairchild 

HA7905 


MC8312 

AMD 

9312 

MC9310 

AMD 

9310 

SN54LS02 

Fairchiid 

54LS02 



National 

LM7905 



Fairchild 

9312 


Raytheon 

RM9310 


National 

DM54LS02 



Signetics 

M A7905 



Raytheon 

RC9312 


Tl 

SN54160 


Raytheon 

54LS02 



Silicon G 

SG320 



Signetics 

N8230 

MC9311 

AMD 

9311 


Signetics 

54LS02 



Tl 

pA7905 



Tl 

SN29312 


Raytheon 

RM9311 


Tl 

SN54LS02 


MC7905.2 

Signetics 

pA7905.2 


MC8314 

AMD 

9314 


Tl 

SN54154 

SN54LS03 

Fairchild 

54LS03 


MC7906 

Fairchild 

AA7906 


MC8316 

AMD 

9316 

MC9312 

AMD 

9312 


National 

DM54LS03 



National 

LM7906 



Fairchild 

9316 


Raytheon 

RM9312 


Raytheon 

54lS03 



Signetics 

P.A7906 



Raytheon 

RC9316 


Signetics 

S8230 


Signetics 

54LS03 



Tl 

fiA7906 



Tl 

SN74161 


Tl 

SN39312 


Tl 

SN54LS03 


MC7908 

Fairchild 

|uA7908 


MC8318 

AMD 

9318 

MC9314 

AMD 

9314 

SN54LS04 

Fairchild 

54LS04 



National 

LM7908 



Tl 

SN29318 

MC9316 

AMD 

9316 


National 

DM54LS04 



Signetics 

MA7908 


MC832 

Hitachi 

HD2201 


Raytheon 

RM9316 


Raytheon 

54LS04 
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SN54LS04 Signetics 
Tl 

SN54LS05 Fairchild 
National 
Raytheon 
Signetics 
Tl 

SN54LS08 Fairchild 
National 
Raytheon 
Signetics 
Tl 

SN54LS09 Fairchild 
National 
Raytheon 
Signetics 
Tl 

SN54LS10 Fairchild 
National 
Raytheon 
Signetics 
Tl 


54LS04 

SN54LS04 

54LS05 

DM54LS05 

54LS05 

54LS05 

SN54LS05 

54LS08 

DM54LS08 

54LS08 

54LS08 

SN54LS08 

54LS09 

DM54LS09 

54LS09 

54LS09 

SN54LS09 

54LS10 

DM54LS10 

54LS10 

54LS10 

SN54LS10 


SN54LS151 Fairchild 
National 
Raytheon 
Signetics 
Tl 

SN54LS152 Fairchild 
Raytheon 
Tl 

SN54LS153 AMD 

Fairchild 

National 

Raytheon 

Signetics 

Tl 

SN54LS155 Fairchild 
National 
Raytheon 
Tl 

SN54LS156 Fairchild 
National 
Raytheon 
Tl 

SN54LS157 AMD 

Fairchild 

National 

Raytheon 


54LS151 

DM54LS151 

54LS151 

54LS151 

SN54LS151 

54LS152 

54LS152 

SN54LS152 

SN54LS153 

54LS153 

DM54LS153 

54 LSI 53 

54LS153 

SN54LS153 

54LS155 

DM54LS155 

74LS155 

SN54LS155 

54LS156 

DM54LS1 56 

54LS156 

SN54LS1 56 

SN54LS157 

54LS157 

DM54LS157 

54LS157 . 


SN54LS191 National 
Raytheon 
Signetics 
Tl 

SN54LS192 AMD 

Fairchild 

National 

Raytheon 

Signetics 

Tl 

SN54LS193 AMD 

Fairchild 

National 

Raytheon 

Signetics 

Tl 

SN54LS194 AMD 

Fairchild 

Raytheon 

Tl 

SN54LS195*AMD 

Fairchild 

Raytheon 

Signetics 

Tl 

SN54LS196 Fairchild 


DM54LS191 SN54LS283 Raytheon 54LS283 

54LS191 Tl SN54LS283 

54LS191 SN54LS295 Fairchild 54LS295 

SN54LS191 Raytheon 54LS295A 

SN54LS192 Tl SN54LS295B 

54LS192 5N54LS298 Fairchild 54LS298 

DM54LS192 Raytheon 54LS298 

54LS192 Tl SN54LS298 

54LS192 SN54LS30 Fairchild 54LS30 

SN54LS192 National DM54LS30 

SN54LS193 Raytheon 54LS30 

54LS193 Signetics 54LS30 

DM54LS193 ' Tl SN54LS30 

54LS193 SN54LS32 Fairchild 54LS32 

54LS193 National DM54LS32 

SN54LS193 Raytheon 54LS32 

SN54LS194A Signetics 54LS32 

54LS194 Tl SN54LS32 

54LS194A SN54LS365 Fairchild 54LS365 

SN54LS1 94 A Raytheon 54LS365 

SN54LS195A Signetics 54LS365 

54LS195 Tl SN54LS365 

54LS195A SN54LS366 Fairchild 54LS366 

54 LSI 95 A Raytheon 54LS366 

SN54LS195A Signetics 54LS366 

54LS196 Tl SN54LS366 


SN54LS107 

Fairchild 

54LS107 


Signetics 

54LS157 


National 

DM54LS196 

SN54LS367 Fairchild 

54LS367 


National 

DM54LS107 


Tl 

SN54LS157 


Raytheon 

54 LSI 96 


Raytheon 

54LS367 


Raytheon 

54LS107 


SN54LS1 58 Fairchild 

54LS158 


Tl 

SN54LS196 


•Signetics 

54LS367 


Signetics 

54LS107 


National 

DM54LS158 

SN54LS197 

Fairchild 

54LS197 


Tl 

SN54LS367 


Tl 

SN54LS107 


Raytheon 

54LS158 


National 

DM54LS197 

SN54LS368 

Fairchild 

54LS368 

SN54LS1 09 

Fairchild 

54LS109 


Signetics 

54LS158 


Raytheon 

54LS197 


Raytheon 

54LS368 


National 

DM54LS109 


Tl 

SN54LS1 58 


Tl , 

SN54LS197 


Signetics 

54LS368 


Raytheon 

54LS109 


SN54LS160 AMD 

SN54LS160 

SN54LS20 

Fairchild 

54LS20 


Tl 

SN54LS368 


Signetics 

54LS109 


Fairchild 

54LS160 


National 

DM54LS20 

SN54LS37 

Fairchild 

54LS37 


Tl 

SN54LS109 


National 

DM54LS160 


Raytheon 

54LS20 


National 

DM54LS37 

SN54LS1 1 

Fairchild 

54LS11 


Raytheon 

54LS160 


Signetics 

54LS20 


Raytheon 

54LS37 


National 

DM54LS1 1 


Tl 

SN54LS1 60 


Tl 

SN54LS20 


Signetics 

54LS37 


Raytheon 

54LS11 


SN54LS161 AMD 

SN54LS161 

SN54LS21 

Fairchild 

54LS21 


Tl 

SN54LS37 


Signetics 

54LS1 1 


Fairchild 

54LS161 


National 

DM54LS21 ! 

SN54LS38 

Fairchild 

54LS38 


Tl 

SN54LS1 1 


National 

DM54LS161 


Raytheon 

54LS21 


National 

DM54LS38 

■ <5*fg** -C+ + * 


■ 54LS114- 


- - ■ - Raytheon - 

54LSt6-t* 1 




! 


S 1 4L.3-50 


National 

DM54LS114 


Signetics 

54LS161 


Tl 

SN54LS21 


Signetics 

54LS38 


Raytheon 

54LS114 


Tl 

SN54LS161 

SN54LS22 

Fairchild 

54LS22 


Tl 

SN54LS38 


Signetics 

54LS114 


SN54LS162 AMD 

SN54LS162 


National 

DM54LS22 

SN54LS40 

Fairchild 

54LS40 


Tl 

SN54LS114A 


Fairchild 

54LS162 


Raytheon 

54LS22 


National 

DM54LS40 

SN54LS126 

Fairchild 

54LS126 


National 

DM54LS162 


Signetics 

54LS22 


Raytheon 

54LS40 


National 

DM54LS126 


Raytheon 

54LS162 


Tl 

SN54LS22 


Signetics 

54LS40 


Raytheon 

54LS126 


Tl 

SN54LS162 

SN54LS251 

AMD 

SN54LS251 


Tl 

SN54LS40 


Signetics 

54 LSI 26 


SN54LS163 AMD 

SN54LS163 


Fairchild 

54LS251 

SN54LS42 

Fairchild 

54LS42 


Tl 

SN54LS126A 


Fairchild 

54LS163 


Raytheon 

54LS251 


National 

DM54LS42 

SN54LS13 

National 

DM54LS13 


National 

DM54LS163 


Signetics 

54LS251 


Raytheon 

54LS42 


Raytheon 

54LS13 

264 

Raytheon 

54LS163 


Tl 

SN54LS251 ‘ 


Sicjhetics 

54LS42 


Signetics 

54LS13 


Signetics 

54LS163 

SN54LS253 

AMD 

SN54LS253 


Tl 

SN54LS42 


Tl 

SN54LS13 


Tl 

SN54LS163 


Fairchild 

54LS253 

SN54LS51 

Fairchild 

54LS51 

SN54LS132 

Fairchild 

54LS132 


SN54LS164 AMD 

SN54LS164 


National 

DM54LS253 


National 

DM54LS51 


National 

DM54LS132 


Fairchild 

54LS164. 


Raytheon 

54LS253 


Raytheon 

54LS51 


Raytheon 

54LS132 

264 

National 

DM54LS164 


Signetics 

54LS253 


Signetics 

54LS51 


Signetics 

54LS132 


Raytheon 

54LS164 272 


Tl 

SN54LS253 


Tl 

SN54LS51 


Tl 

SN54LS132 


Signetics 

54LS164 

SN54LS257 

Fairchild 

54LS257 

SN54LS54 

Fairchild 

54LS54 

SN54LS136 Fairchild 

54LS136 


Tl 

SN54LS164 


National 

DM54LS257 


National 

DM54LS54 


Raytheon 

54LS136 


SN54LS170 AMD 

SN54LS170 


Raytheon 

54I1S257 


Raytheon 

54LS54 


Signetics 

54LS136 


Fairchild 

54LS170 


Signetics 

54LS257 


Signetics 

64LS54 


Tl 

SN54LS136 


National 

DM54LS170 


Tl 

SN54LS257 


Tl 

SN54LS54 

1 SN54LS138 Fairchild 

54LS138 


Raytheon 

54LS170 

SN54LS258 

AMD 

SN54LS258 

SN54LS55 

Fairchild 

54LS55 


National 

DM54LS138 


Signetics 

54LS170 


Fairchild 

54LS258 


National 

DM54LS55 


Raytheon 

54LS138 


' Tl 

SN54LS170 


Raytheon 

54LS258 


Raytheon 

54LS55 


Signetics 

54LS138 


SN54LS175 AMD 

SN54LS175 


Tl 

SN54LS258 


Signetics 

54LS55 


Tl 

SN54LS138 


Fairchild 

54LS175 

SN54LS259 

Fairchild 

54LS259 


Tl 

SN54LS55 

SN54LS139 AMD 

SN54LS1 39 


National 

DM54LS175 


Tl 

SN54LS259 

SN54LS670 AMD 

SN54LS670 


Fairchild 

54LS139 


Raytheon 

54LS175 

SN54LS266 

Fairchild 

54LS266 


Fairchild 

54LS670 


National 

DM54LS139 


Signetics 

54LS175 


Raytheon 

54LS266 


National 

DM54LS670 


Raytheon 

54LS139 


Tl 

SN54LS175 


Signetics 

54LS266 


Raytheon 

54LS670 


Signetics 

74LS139 


SN54LS181 AMD 

SN54LS181 


Tl 

SN54LS266 


Signetics 

54LS670 


Tl 

SN54LS139 


Fairchild 

54LS181 

SN54LS27 

Fairchild 

54LS27 


Tl 

SN54LS670 

SN54LS14 

Fairchild 

54LS14 


Raytheon 

54LS181 


National 

DM54LS27 

SN54LS73 

Fairchild 

54LS73 


National 

DM54LS14, 


Signetics 

54LS181 


Raytheon 

54LS27 


National 

DM54LS73 


Raytheon 

54LS14 

264 

Tl 

SN54LS181 


Signetics 

54LS27 


Raytheon 

54LS73 


Signetics 

54LS14 


SN54LS190 AMD 

SN54LS190 


Tl 

SN54LS27 


Signetics 

54LS73 


•Tl 

SN54LS14 


Fairchild 

54LS190 

SN54LS279 

Fairchild 

54LS279 


Tl 

SN54LS73 

SN54LS15 

Fairchild 

54LS15 


National 

DM54 LSI 90 


National 

DM54LS279 

SN54LS74 

Fairchild 

54LS74 


National 

DM54LS15 


Raytheon 

54LS190 


Raytheon 

74LS279 


National 

DM54 LS74 


Raytheon 

54LS15 


Signetics 

54LS190 


Signetics 

54LS279 


Raytheon 

54LS74 


Signetics 

54LS15 


Tl 

SN54LS1 90 


Tl 

SN54LS279 


Signetics 

54LS74 


Tl 

SN54LS1 5 


SN54LS191 AMD 

SN54LS191 

SN54LS283 

Fairchild 

54LS283 


Tl 

SN54LS74 

SN54LS151 

AMD 

SN54LS151 


Fairchild 

54LS191 


National 

DM54LS283 

SN54LS83 

Fairchild 

54LS83 
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Motorola Semiconductor 


SN74LS109 

National 

D.M74LS109 

SN74LS1 53 

Signetics 

■74LS153 

SN74LS175 Raytheon 

74LS175 

(cont’d) 





nEC America 

/iPB74LSi09 


J » 

Sm4Lo f do 

oiynetics 

t 4l.S1 76 





Raytheon 

74LS109 

SN74US155 

Fairchild 

74LS155 

Ti, 

SN74LS175 






Signetics 

74LS109 


ITT- 

iTT74i_S155 

SN74LS181 AMD 

SN74LS181 

SN54LS83 

National 

DM54LS83 



Tl 

SN74LS10S 


National 

DM74LS155 

Fairchild 

74LS181 



54LS83A 


SN74LS1 1 

Fairchild 

74LS11 


NEC America 

pPB74LS155 

Raytheon 

74LS181 


Tl " 

SN54LS83A 



ITT 

ITT74LS1 1 


Raytheon 

74LS155 

Signetics 

74LS181 

SN54LS86 

Fairchild 

54LS86 



National 

DM74LS1 ‘ 


Signetics 

74LS155 

Ti 

SN74LS181 



54LS86 



NEC America 

pPB74LS1 1 


Tj 

SN74LS1 55 

SN74LS190 AMD 

SN74LS190 



54LS86 



Raytheon 

74LS11 

SN74LS156 

Fairchild 

74LS156 

Fairchild 

74LS190 


Tl 

SN54LS86 



Signetics 

74LS11 


STT 

ITT74LS156 

!TT 

ITT74LS190 

SN54LS90 

Fairchild 

54LS90 



Tl 

SN74LS11 


National 

DM74LS156 

National 

DM74L5190 


Raytheon 

54LS90 

268 

SN74LS1 14 

Fairchild 

74LS114 


Raytheon 

74LS156 

Raytheon 

74LS190 


Signetics 

54LS90 



ITT 

ITT74LS114 


Signetics 

74LS156 

Signetics 

74LS190 


Tl 

SN54LS90 



National 

DM74LS1 14 


Tl 

SN74LS156 

T! 

SN74LS190 

SN54LS92 

Raytheon 

54LS92 

268 


Raytheon 

74LS114 

SN74LS1 57 

AMD 

SN74LS157 

SN74LS191 AMD 

SN74LS191 


Signetics 

54LS92 



Signetics 

74LS114 


Fairchild 

74LS157 

Fairchild 

74LS191 


Tl 

SN54LS92 



Tl 

SN74LS1 1 4 


ITT 

ITT74LS157 

ITT 

ITT74LS191 

SN54LS93 

Fairchild 

54LS93 


SN74LS126 

Fairchild 

74LS126 


National 

DM74LS1 57 

National 

DM74LS191 


Raytheon 

54LS93 

268 


ITT 

ITT74LS126 


NEC Amenca 

pPB74LSl57 

Raytheon 

74LS191 


Signetics „ 

54LS93 



National 

DM74LS126 


Raytheon 

74LS157 

Signetics 

74LS191 


Tl 

SN54LS93 



Raytneon 

74LS126 


Signetics 

74LS157 

Tl 

SN74LS191 

SN54LS95B Fairchild 

54LS95B 



Signetics 

74LS126 


Tl 

SN74LS1 57 

SN74LS192 AMD 

SN74LS192 


Raytheon 

*41 SQRR 



Tl 

SN74LS126A 

SN74LS1 58 

AMD 

SN74LS1 58 

Fairchild 

74LS192 


Tl 

SN54LS95B 


SN74LS13 

Fairchild 

74LS13 


Fairchild 

74LS158 

ITT 

ITT74LS192 

SN54S1 12 

Fairchild 

54S112 



ITT 

ITT74LS13 


ITT 

ITT74LS158 

National 

DM74LS192 


Tl 

SN54S1 12 



National 

DM74LS1 3 


National 

DM74LS1 58 

NEC America 

M PB74LS192 

SN54S1 13 

Fairchild 

54S113 



Raytheon 

74LS13 264 


Raytheon 

74LS158 

Raytheon 

74LS192 


Ti 

SN54S1 i3 



fiignAtire 

74LS13 


Signetics 

74LS158 

Signetics 

74LS192 ■ 

SN74LS00 

Fairchild 

74LS00 



Tl 

SN74LS13 


Tl 

SN74LS158 

Tl 

SN74LS192 


ITT 

iTT74LS00 


SN74LS1 32 

Fairchild 

74LS-I32 

SN74LS160 

AMD 

SN74I.S160 

SN74LS193 AMD 

SN74LS193 


National 

UM74LSOO 



ITT 

}TT74|_Qi32 


Fairchild 

74 LSI 60 

Fairchild 

741 Si 93. 


NEC Amenca 

uPB74tSOO 



National 

DM74LS132 


ITT 

ITT74LS160 

ITT 

ITT74LS193 


Raytheon 

74LSOO 



Raytheon 

74LS132 264 


National 

DM74LS160 

National 

DM74LS193 


Signetics 

74LS00 



Signetics 

74LS132 


Raytheon 

74LS160 

NEC America 

fiPB74LSl93 


T! 

SN74LS00 



Tl 

SN74LS132 


Signetics 

74LS160 

Raytheon 

74LS193 

SN74LS02 

Fairchild 

74LS02 


SN74LS136 

Fairchild 

74LS136 


Tl 

SN74LS160 

Signetics 

74LS193 


ITT 

IT774LS02 



ITT 

ITT74LS136 

SN74LS161 

AMD 

SN74LS161 

Tl 

SN74LS1 93 


National 

DM74LS02 



National 

DM74LS136 


Fairchild 

74LS161 

SN74LS194 AMD 

SN74LS194A 


NEC Amenca 

fxPB74LS02 



Raytheon 

74LS136 


ITT 

ITT74LS1 61 

Fairchild 

74LS194 


Raytheon 

74LS02 



Signetics 

74LS136 


National 

DM74LS161 

ITT 

ITT74LS194A 


Signetics 

74LS02 



Tl 

SN74LS1 36 


NEC America 

M PB74LS161 

NEC America 

pPB74LSl94 


Ti 

SN74LS02 


SN74LS138 

AMD 

SN74LS138 


Raytheon 

74LS161 

Raytheon 

74LS194A 

SN74LS03 

Fairchild 

74LS03 



Fairchild 

74LS138 


Signetics . 

74LS161 

Signetics 

74LS194A 


ITT 

ITT74LS03 



ITT 

ITT74LS 1 38 


Tl ' 

SN74LS161 ' 

Tl 

SN74LS194A 


National 

DM74LS03 



National 

DM74LS138 

SN74LS162 

AMD 

SN74LS162 

SN74LS195 AMD 

SN741S195A 


NEC. Amenca 

fiPB74LS03 



NEC Amenca 

/iPB74LS138 


Fairchild 

74LS162 

Fairchild 

74LS195 


Raytheon 

74LS03 



Raytheon 

74LS138 


ITT 

ITT74LS162 

ITT 

ITT74LS195A 


Signetics 

74LS03 



Signetics 

74LS138 


National 

DM74LS162 

NEC Amenca m PB? 4LS195 j 


Tl 

SN74LS03 



Tl 

SN74LS138 


Raytheon 

74LS162 

Raytheon 

74LS195A 

SN74LS04 

Fairchild 

74LS04 


SN74LS139 AMD 

SN74LS1 39 


Signetics 

74LS162 

Signetics 

74LS195A 


ITT 

ITT74LS04 



Fairchild 

74LS139 


Tl 

SN74LS162 

Tl 

SN74LS195A 


National 

DM74LS04 



ITT 

ITT74LS139 

SN74LS163 

AMD 

SN74LS163 

SN74LS196 Fairchild 

74LS196 


NEC America 

jiPB74LS04 



National 

DM74lSi39 


Falrchiid 

74LS163 

nr 

177/413156 


Raytheon 

74LS04 



NEC America 

jj.PB74L.S139 ' 


ITT 

ITT74LS163 

National 

DM74LS196 


Signetics 

74LS04 



Raytheon 

74LS139 


National 

DM74LS163 

Raytheon 

74CS196 


Tl 

SN74LS04 



Signetics 

74LS139 


Raytheon 

74LS163 

Signetics 

74LS196 

SN74LS05 

Fairchild 

74LS05 



Tl 

SN74LS139 


Signetics 

74LS163 

Tl 

SN74LS196 


ITT 

ITT74LS05 


SN74LS14 

Fairchild 

74LS14 


Tl 

SN74LS163 

SN74LS197 Fairchild 

74LS197 


National 

DM74LS05 



ITT 

ITT74LS14 

SN74LS164 

AMD 

SN74LS164 

ITT 

ITT74LS1 97 


NEC America 

p.PB74LS05 



National 

DM74LS14 


Fairchild 

74LS164 

National 

DM74LS197 


Raytheon 

74LS05 



Raytheon 

74LS14 264 


ITT 

ITT74LS164 

Raytheon 

74LS197 


Signetics 

74LS05 



Signetics 

74LS14 


National 

DM74LS164 

Signetics 

74LS197 


Tl 

SN74LS05 



Tl 

SN74LS14 


NEC America fiPB74LS164 

Tl 

SN74LS197 

SN74LS08 

Fairchild 

74LS08 


SN74LS15 

Fairchild 

74LS15 


Raytheon 

74LS164 272 

SN74LS20 Fairchild 

74LS20 


ITT 

ITT74LS08 



ITT 

ITT74LS1 5 


Signetics 

74LS164 

ITT 

ITT74LS20 


National 

DM74LS08 



National ■ 

DM74LS15 


Tl 

SN74LS164 

National 

DM74LS20 


NEC America 

pPB74LS08 



Raytheon 

74LS15 

SN74LS1 70 

AMD 

SN74LS1 70 

NEC America 

(iPB74LS20 


Raytheon 

74LS08 



Signetics 

74LS15 


Fairchild 

74LS170 

Raytheon 

74LS20 


Signetics 

74LS08 



Tl 

SN74LS15 


ITT 

ITT74LS1 70 

Signetics 

74LS20 


Tl 

SN74LS08 


SN74LS1 51 

AMD 

SN74LS151 


National 

DM74LS1 70 

Tl 

SN74LS20 

SN74LS09 

Fairchild 

74LS09 



Fairchild 

74LS151 


Raytheon 

74LS170 

SN74LS21 Fairchild 

74LS21 


ITT 

ITT74LS09 



ITT 

ITT74LS151 


Signetics 

74LS170 

ITT 

ITT74LS21 


National 

DM74LS09 



National 

DM74LS151 


Ti 

SN74LS170 

National 

DM74LS21 


Raytheon 

74LS09 



NEC America 

;iPB74LS151 

SN74LS174 

AMD 

SN74LS174 

NEC Amenca 

HPB74LS21 


Signetics 

74LS09 



Raytheon 

74LS151 


Fairchild 

74LS174 

Raytheon 

74LS21 


Tl 

SN74LS09 . 



Signetics 

74LS151 


ITT 

ITT74LS174 

Signetics 

74LS21 

SN74LS10 

Fairchild 

74LS10 



Tl 

SN74LS1 51 


National 

DM74LS174 

Tl 

SN74LS21 


ITT 

ITT74LS10 


SN74LS152 

Fairchild 

74LS152 


Raytheon 

74LS174 

SN74LS22 Fairchild 

74LS22 


National 

DM74LS10 



Raytheon 

74LS152 


Signetics 

74LS174 

ITT 

ITT74LS22 


NEC America 

M PB74LS10 


SN74LS153 

AMD 

SN74LS153 


Ti 

SN74LS1 74 

National 

DM74LS22 


Raytheon 

74LS10 



Fairchild 

74LS153 

SN74LS175 

AMD 

SN74LS1 75 

Raytheon 

74LS22 


Signetics 

74LS10 



ITT 

ITT74L5153 


Fairchild 

74LS175 

Signetics 

74LS22 


Tl 

SN74LS10 



National 

DM74LS153 


iTT 

1TT74LS175 

Tl 

SN74LS22 

SN74LS109 

Fairchild 

74LS109 



NEC America 

jaPB74LSl53 


National 

DM74LS175 

SN74LS221 Fairchild 

74LS221 


ITT 

ITT74LS109A 



Raytheon 

74LS153 


NEC America 

yiPB74LS1 75 

ITT 

(TT74LS221 


♦ Discontinued 


1988 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 


1C MASTER 1978 





Manufacturer 

Device 

Replacement 

Source 

1C Master 
Device Page 

Motorola Semiconductor 

(cont’d) 



SN74LS221 

National 

DM74LS221 


Raytheon 

74LS221 27S 


Signetics 

74LS221 


Tl 

SN74LS221 

SN74LS240 

AMD 

SN74LS240 


Fairchild 

74LS240 


ITT 

ITT74LS240 


MMI 

74LS240 


Raytheon 

74LS240 279 


Signetics 

74LS240 


Tl 

SN74LS240 

SN74LS241 

AMD 

SN74LS241 


Fairchild 

74LS241 


ITT 

ITT74LS241 


MMI 

74LS241 


Raytheon 

74LS24T 279 


Signetics 

74LS241 


Tl 

SN74LS241 

SN74LS242 

AMD 

SN74LS242 


Fairchild 

74LS242 


ITT 

ITT74LS242 


Raytheon 

74LS242 282 


Signetics 

74LS242 


Tl 

SN74LS242 

SN74LS243 

AMD 

SN74LS243 


Fairchild 

74LS243 


ITT 

ITT74LS243 


Raytheon 

74LS243 282 


Signetics 

74LS243 . 


Tl 

SN74LS243 

SN74LS244 

AMD 

SN74LS244 


Fairchild 

74LS244 


ITT 

ITT74LS244 


MMI 

74LS244 


Raytheon 

74LS244 279 


Signetics 

74LS244 


T! 

SN74LS244 

5N74L3251 

AMD 

3n74lS2S"i 


Fairchild 

74L.S251 


ITT 

ITT74LS251 


National 

DM74LS251 

- 

NEC America 

MPB74LS251 _ 


Raytheon 

74LS251 


Signetics 

74LS251 


Tl 

SN74LS251 

SN74LS253 AMD- 

SN74LS253 


Fairchild 

74LS253 


ITT 

ITT74LS253 


National 

DM74LS253 


NEC America 

juPB74LS253 


Raytheon 

74LS253 


Signetics 

74LS253 


Tl 

SN74LS253 

SN74LS257 AMD 

SN74LS257 


Fairchild 

74LS257 


ITT 

ITT741S257 


National 

DM74LS257 


NEC America 

pPB74LS257 


Raytheon 

74LS257 


Signetics 

74LS257 


Tl 

SN74LS257 

SN74LS258 AMD 

SN74LS258 


Fairchild 

74LS258 


ITT 

ITT74LS258 


National 

DM74LS258 


NEC America 

fiPB74LS258 


Raytheon 

74LS258 


Signetics 

74LS258 


Tl 

SN74LS258 

SN74LS259 

Fairchild 

74LS259 


ITT 

ITT74LS259 


Tl 

SN74LS259 

SN74LS266 

Fairchild 

74LS266 


ITT 

ITT74LS266 


Raytheon 

74LS266 


Signetics 

74LS266 


Tl 

SN74LS266 

SN74LS27 

Fairchild 

74LS27 


ITT 

ITT74LS27 


National 

DM74LS27 


NEC America 

HPB74LS27 


Raytheon 

74LS27 


ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Replacement 

1C Master 

Manufacturer 

Replacement 

1C Master 

Manufacturer 

i Replacement 

1C Master 

Device 

Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

' Source 

Device 

Page 

SN74LS27 

Signetics 

74LS27 


SN74LS375 

Signetics 

74LS375 


SN74LS86 

Tl 

SN74LS86 



Tl 

SN74LS27 



Tl 

SN74LS375 


SN74LS90 

Fairchild 

74LS90 


SN74LS279 

Fairchild 

74LS279 


SN74LS38 

Fairchild 

74LS38 



ITT 

ITT74LS90 



ITT ' 

ITT74LS279 • 



ITT 

ITT74LS38 



Raytheon 

74LS90 

268 


National 

DM74LS279 



National 

DM74LS38 



Signetics 

74LS90 



NEC America 

/iPB74LS279 



NEC America 

HPB74LS38 



Tl ■ 

SN74LS90 



Raytheon 

74LS279 



Raytheon 

74LS38 


'SN74LS92 

Fairchild 

74LS92 



Signetics 

74LS279 



Signetics 

74LS38 



Raytheon 

74LS92 

268 


Tl 

SN74LS279 



Tl 

SN74LS38 



Signetics 

74LS92 


SN74LS283 

Fairchild 

74LS283 


SN74LS386 

Fairchild 

74LS386 



Tl 

SN74LS92 



ITT 

ITT74LS283 



ITT 

ITT74LS386 


SN74LS93 

Fairchild 

74LS93 



National 

DM74LS283 



National 

DM74LS386 



ITT 

ITT74LS93 



Raytheon 

74LS283 



Raytheon 

74LS386 



Raytheon 

74LS93 

268 


Signetics 

74LS283 



Signetics 

74LS386 



Signetics 

74LS93 



Tl 

SN74LS283 



Tl 

SN74LS386 



Tl 

SN74LS93 


SN74LS290 Fairchild 

74LS290 


SN74LS40 

Fairchild 

74LS40 


SN74LS95 

Fairchild 

74LS95 



ITT 

ITT74LS290 



ITT 

ITT74LS40 



ITT 

ITT74LS95B 



National 

DM74LS290 



National 

DM74LS40 



Raytheon 

74LS95B 



Signetics 

74LS290 



NEC America 

pPB74LS40 



Signetics 

74LS95B 



Tl 

SN74LS290 



Raytheon 

74LS40 



Tl 

SN74LS95B 


SN74LS293 

Fairchild 

74LS293 



Signetics 

74LS40 


SN74S112 

Fairchild 

74S112 



ITT 

ITT74LS293 



Tl 

SN74LS40 



Hitachi 

HD74S112 



National 

DM74LS293 


SN74LS42 

Fairchild 

74LS42 



Mitsubishi 

M5S112 



Signetics 

74LS293 



ITT 

ITT74LS42 



National 

DM74S1 12 



Tl 

SN74LS293 



National 

DM74LS42 



Signetics 

74S112 


SN74LS295 

Fairchild 

74LS295 



NEC America 

HPB74LS42 



Tl 

SN74S112 



NEC America jiPB74LS295 



Raytheon 

74LS42 

266 

SN74S1 13 

Fairchild 

74S113 



Raytheon 

74LS295A 



Signetics 

74LS42 



Hitachi 

HD74S1 13 



Signetics 

74LS295 



Tl 

SN74LS42 



Mitsubishi 

M5S113 



Tl 

SN74LS295B 


SN74LS51 

Fairchild 

74LS51 



National 

DM74S113 


SN74LS298 

Fairchild 

74LS298 



ITT 

ITT74LS51 



Signetics 

74S113 



Raytheon 

74LS298 



National 

DM74LS51 



Tl 

SN74S1 13 



Signetics 

74LS298 



NEC America 

MPB74LS51 


ULN2001 

Exar 

XR2201 



Tl 

SN74LS298 



Raytheon 

74LS51 


ULN2002 

Exar 

XR2202 


SN74LS30 

Fairchild 

74LS30 



Signetics 

74LS51 


ULN2003 

Exar 

XR2203 



ITT- 

ITT74LS30 



Tl 

SN74LS51 


ULN2004 

Exar 

XR2204 



National 

DM74LS30 


SN74LS54 

Fairchild 

74LS54 







NEC America 
Raytheon 

pPB74LS30 

74LS30 


ITT 

National 

ITT74LS54 

DM74LS54 


National Semiconductor 


Signetics 

74LS30 



NEC America 

pPB74LS54 







Tl 

SN74LS30 



Raytheon 

74LS54 


AH0126 

Siliconix 

DG126 


SW4LS32 

rSirehiid 

74LS32 



Signetics 

74lS54 


AH0129 

Siiiconix 

DGl29 



ITT 

ITT74LS32 



Tl 

SN74LS54 


AH0133 

Siliconix 

DG133 



National 

DM74LS32 


SN74LS55 

Fairchild 

74LS55 


AH0134 

Siliconix 

DG134 



NEC America 

jiPB74LS32 



National 

DM74LS55 


AH0139 

Siliconix 

DG139 



Raytheon 

74LS32 



NEC America 

(iPB74LS55 


AH0140 

Siliconix 

DG140 



Signetics 

74LS32 



Raytheon 

74LS55 


AH0141 

Siliconix 

DG141 



Tl 

SN74LS32 



Signetics 

74LS55 


AH0142 

Siliconix 

DG142 


SN74LS365 

Fairchild 

74LS365 



Tl 

SN74LS55 


AH0143 

Siliconix 

DG143 



ITT 

ITT74LS365 


SN74LS670 

AMD ' 

SN74LS670 


AH0144 

Silicohix 

DG144 



National 

DM74LS365 



Fairchild 

74LS670 


AH0145 

Siliconix 

DG145 



NEC America 

yPB74LS365 



National 

DM74LS670 


AH0146 

Siliconix 

DG146 



Raytheon 

74LS365 

286 


Raytheon 

74LS670 


AH0151 

Siliconix 

DG151 



Signetics 

74LS365 



Signetics 

74LS670 


AH0152 

Siliconix 

DG152 



Tt 

SN74LS365 



Tl 

SN74LS670 


AH0153 

Siliconix 

DG153 


i SN74LS366 Fairchild 

74LS366 


SN74LS73 

Fairchild 

74LS73 


AH0154 

Siliconix 

DG154 



ITT 

ITT74LS366 



ITT 

!TT74LS73 


AH0161 

Siliconix 

DG161 



National 

DM74LS366 



National 

DM74LS73 


AH0162 

Siliconix 

DG162 



NEC America |iPB74LS366 



Raytheon 

74LS73 


AH0163 

Siliconix 

DG163 



Raytheon 

74LS366 

286 


Signetics 

74LS73 


AH0164 

Siliconix 

DG164 



Signetics 

74LS366 



Tt 

SN74LS73 


CD4000 

Mitel 

SIL4000 



Tl 

SN74LS366 


SN74LS74 

Fairchild 

74LS74 



Motorola 

MCI 4000 


SN74LS367 

Fairchild 

74LS367 



ITT 

ITT74LS74 



RCA 

CD4000 



ITT 

ITT74LS367 



National 

DM74LS74 



Solitron 

CM4000 



National 

DM74LS367 



NEC America 

MPB74LS74 



SSS 

SCL4000 



NEC America pPB74LS367 



Raytheon 

74LS74 



Tl 

TP4000 



Raytheon 

74LS367 

286 


Signetics 

74LS74 


CD4001 

Fairchild 

F4001 



Signetics 

74LS367 



Tl 

SN74LS74 



Mitel 

SIL4001 



Tl 

SN74LS367 


SN74LS83 

Fairchild 

74LS83 




SIL4901 


SN74LS368 

Fairchild 

74LS368 



ITT 

ITT74LS83A 



Motorola 

MCI 4001 



ITT 

ITT74LS368 



National 

DM74LS83 



NEC America 

fiPD4001 



National 

DM74LS368 




DM74LS83A 



RCA 

CD4001 



NEC America pPB74LS368 



Raytheon 

74LS83A 



SGS 

HBF4001 



Raytheon 

74LS368 

286 


Signetics 

74LS83 



Solitron 

CM4001 



Signetics 

74LS368 



Tl 

SN74LS83A 



SSS 

SCL4001 



Tl 

SN74LS368 


SN74LS85 

Fairchild 

74LS85 



Tl 

Tp4001 


SN74LS37 

Fairchild 

74LS37 



ITT 

ITT74LS85 



Toshiba 

TC4001 



ITT 

ITT74LS37 



National 

DM74LS85 


CD4002 

Fairchild 

F4002 



National 

DM74LS37 



Raytheon 

74LS85 



Mitel 

SIL4002 



NEC America pPB74LS37 



Signetics 

74LS85 



Motorola 

MCI 4002 


* 

Raytheon 

74LS37 



Tl 

SN74LS85 



NEC America 

jiPD4002 



Signetics 

74LS37 


SN74LS86 

Fairchild 

74LS86 



RCA 

CD4002 



Tl 

SN74LS37 



ITT 

ITT74LS86 



SGS 

HBF4002 


SN74LS375 

ITT 

ITT741S375 



NEC America 

HPB74LS86 



Solitron 

CM4002 



NEC America 

^PB74LS375 



Raytheon 

74LS86 



SSS 

SCL4002 



Raytheon 

74LS375 



Signetics 

74LS86 



Tl 

TP4002 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1C MASTER 1978 


1989 















1C MASTER 


Manufacturer 

Device 

I Replacement 
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1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
‘Source 

1C Master 
Device Page 

Manufacturer | Replacement 
Device Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
Source 

1C Matter 
Device Page 

National Semiconductor 

CD4014 

Toshiba 

TC4014 

CD4022 

SGS 

HBF4022 

CD4035 

Motorola 

MCI 4035 

(cont’d) 



OU401S 

t-airchiia 

F4015 


Soiitron 

CM4G22 


NEC America 

^PU40J5 




Mitel 

SIL401 5 


SSS 

SCL4022 


RCA 

CD4035 













CD4002 

Toshiba 

"[C4002 


NEC America pPD4015 


Toshiba 

TC4022 


Soiitron 

CM4035 

CD4006 

Fairchild 

F4006 


RCA 

CD4015 

CD4023 

Fairchild 

F4023 


SSS 

SCL4035 


Motorola 

MCI 4006 


SGS 

HBF4015 


Mitel 

SIL4023 


Tl 

TP4035 



pPD4006 


Soiitron 

CM4015 



S1U323 


Toshiba 

TC4035 


RCA 

CD4006 


SSS 

SCL4015 


Motorola 

MCI 4023 

CD4040 

Fairchild 

F4040 


Soiitron 

CM4006 


Tl 

TP4015 


NEC America 

MPD4023 


Mitel 

Sii.,4040 


SSS 

SCL4006 


Toshiba 

TC4015 


RCA 

CD4023 


NEC America 

pRD4C40 

C 04 007 

Fairchild 

F4007 

CD4016 

AD 

AD7516 


SGS 

HBF4023 


RCA 

CD4040 


Mitel 

SIL4007 


Fairchild 

F4016 


Soiitron 

CM4023 


Soiitron 

CM 4040 


Motorola 

MCI 4007 


Micro Power 

MPS7516 


SSS 

SCL4023 


SSS 

SCu4040 


RCA 

CD4007 


Mitel 

SIL4016 


Tl 

TP4023 


Tl 

TP4040 


SGS 

HBF4007 


Motorola 

MC14016 


Toshiba 

TC4023 


Toshiba 

TC4040 



CM4007 


RCA 

CD4016 

CD4024 

Fairchild 

F4024 

CD4041 

Fairchild 

F4041 


'SSS 

SCL4007 


Soiitron 

CM4016 


Mitel 

SIL4024 


RCA 

CD4041 


Tl 

TP4007 


SSS 

SCL4016 


Motorola 

MCI 4024 


Soiitron 

CM4041 


Toshiba 

TC4007 


Tl 

TP4016 


NEC America 

pPD4024 


SSS 

CL4041 

CD4008 

Fairchild 

F4008 

CD40160 

Fairchild 

F40160 


RCA 

CD4024 



SCL4041 


Motorola 

MCI 4008 


RCA 

CD40160 


SGS 

HBF4024 

CD4042 

Fairchild 

F4042 


RCA 

CD4008 

CD40161 

Fairchild 

F40161 


Soiitron 

CM4024 


Mitel 

SIL4042 


SGS 

HBF4008 


RCA 

CD40161 


SSS 

SCL4024 


Motorola 

MCI 4042 


Soiitron 

CM4008 

CD40162 

Fairchild 

F40162 


Tl 

TP4024 


NEC Amenca 

HPD4042 


SSS 

SCL4008 


RCA 

CD40162 


Toshiba 

TC4024 


RCA 

CD4042 


Ti 

TP4008 

CD40163 

Fairchild 

F40163 

CD4025 

Fairchild 

F4025 


SGS 

H9F4042 


Toshiba 

TC4008 


RCA 

CD40163 


Mitel 

SIL4025 , 


Soiitron 

CM4042 

CD4009 

Mitel 

SIL4O09 

CD401 7 

Fairchild 

F4017 



SIL4925 


SSS 

SCI 4042 


RCA 

CD4009 


Mitel 

SIL4017 


Motorola 

MCI 4025 


T! 

TP4042 


SGS 

HBF4009 


Motorola 

MCI 4017 


NEC America 

^PD4025 


Toshiba 

TC4042 


Soiitron 

CM4009 


NEC America 

fiPOACl / 


RCA 

C EMQ25 

CD4043 

Fairchild 



SRS 

SCL4009 


RCA 

CD4017 


SGS 

HBF4025 


Mitel 

SIL4043 


Tl 

TP4009 


SGS 

HBF4017 


Soiitron 

CM4025 


Motorola 

MCI 4043 


Toshiba 

TC4009 


Soiitron 

CM4017 


SSS 

SCL4025 


NEC America 

pPD4043 

CD4010 

Mitel 

SIL4010 


SSS 

SCL4017 


Tl 

TP4025 


RCA 

CD4043 


RCA 

CD4010 


Tl 

TP4017 


Toshiba 

TC4025 


Soiitron 

CM4043 


SGS 

HBF4010 


Toshiba 

TC4017 

CD4027 

Fairchild 

F4027 


SSS 

SOL 4043 


Soiitron 

CM4010 

CD40174 

Fairchild 

F40174 


Mitel 

SIL4027 


Tl 

TP4043 


SSS 

SCL4010 


RCA 

CD40174 


Motorola 

MCI 4027 


Toshiba 

TC4043 


Tl 

TP4010 

CD4018 

Fairchild 

F4018 


NEC America 

MPD4027 

CD4044 

Fairchild 

F4044 


Toshiba 

TC4010 


Mitel 

SIL4018 


RCA 

CD4027 


Mitel 

SIL4044 

CD40106 

Motorola 

MCI 4584 


RCA 

CD4018 


SGS 

HBF4027 


Motorola 

MCI 4044 


National 

MM74C14 


SGS 

HBF4018 


Soiitron 

CM4027 


NEC America 

m PD4044 


RCA 

C040106 


Soiitron 

CM4018 


SSS 

SCL4027 


RCA 

CD4044 

CD401 1 

Fairchild 

F4011 


SSS 

SCL4018 


Tl 

TP4027 


Soiitron 

CM4044 


M*te! 

SIL4011 


Tl 

TP4018 


T oshiba 

TC4027 


SSS 

SCL4044 



SIL491 1 


Toshiba 

TC4018 

CD4028 

Fairchild 

F4028 


7* 

TP4044 


Motorola 

MCI 4011 

CD4019 

Fairchild 

F4019 


Mitel 

SIL4028 


Toshiba 

TC4044 - 


NEC America 

fiPD401 1 


Mitel 

SIL4019 


Motorola 

MCI 4028 

CD4046 

Fairchild 

F4046 


RCA 

CD401 1 


NEC Amenca /iPD4019 


NEC Amenca 

jnPD4028 


Mitel 

SIL4046 


SGS 

HBF4011 


RCA 

CD4019 


RCA 

CD4028 


Motorola 

MCI 4046 


Soiitron 

CM4011 


SGS 

HBF4019 


SGS 

HBF4028 


RCA 

CD4046 


SSS 

SCL4011 


Soiitron 

CM4019 


Soiitron 

CM4028 


Soiitron 

CM4046 


Tl 

TP401 1 


SSS 

SCL4019 


SSS 

SCL4028 


SSS 

SCL4046 


Toshiba 

TC401 1 


Tl 

TP4019 


Tl 

TP4028 

CD4048 

RCA 

CD4048 

CD4012 

Fairchild 

F4012 


Toshiba 

TC4019 


Toshiba 

TC4028 

CD4049 

Fairchild 

F4049 


Mitel 

S1L4012 

CD40192 

Fairchild 

F40192 

CD4029 

Fairchild 

F4029 


Mitel 

SIL4049 



SIL4912 


National 

MM74C192 


Mitel 

SIL4029 


Motorola 

MCI 4049 


Motorola 

MC14012 


RCA 

CD40192 


NEC Amenca 

P-PD4029 


NEC America 

MPD4049 


NEC America 

pPD4012 

CD40193 

Fairchild 

F40193 


RCA 

CD4029 


RCA 

CD4049 


RCA 

CD4012 


National 

MM74C193 


SGS 

HBF4029 


SGS 

HBF4049 


SGS 

HBF4012 


RCA 

CD40193 


Soiitron 

CM4029 


Soiitron 

CM4049 


Soiitron 

CM4012 

CD4020 

Fairchild 

F4020 


SSS 

SCL4029 


SSS 

SCL4049 


SSS 

SCL4012 


Mitel 

SIL4020 


Tl 

TP4029 


Tl 

TP404S 


Tl 

TP4012 


Motorola 

MCI 4020 


Toshiba 

TC4029 


ToshiOa 

TC4049 


Toshiba 

TC4012 


NEC Amenca 

pPD4020 

CD4030 

Fairchild 

F4030 

CD4050 

Fairchild 

F4050 

CD4013 

Fairchild 

F4013 


RCA 

CD4020 


Mitel 

SIL4030 


Mitel 

SIL4050 


Mitel 

SIL4013 


SGS 

HBF4020 


NEC Amenca 

pPD4030 


Motorola 

MCI 4050 


Motorola 

MC14013 


Soiitron 

CM4020 


RCA 

CD4030 


NEC America 

MPD4050 


NEC America 

pPO401 3 


SSS 

SCL4020 


SGS 

HBF4030 


RCA 

CD4050 


RCA 

CD4013 


Tl 

TP4020 


Soiitron 

CM4030 


SGS 

HBF4050 


SGS 

HBF4013 


Toshiba 

TC4020 


SSS 

SCL4030 


Soiitron 

CM4050 


Soiitron 

CM4013 

CD4021 

Fairchild 

F4021 


Tl 

TP4030 


SSS 

SCL4050 


SSS 

SCL4013 


Mitel 

SIL4021 


Toshiba 

TC4030 


Tl 

TP4050 


Tl 

TP4013 


Motorola 

MCI 4021 

CD4031 

Fairchild 

F4031 


Toshiba 

TC4050 


Toshiba 

TC4013 


NEC Amenca 

jiPD4021 


RCA 

CD4031 

CD4051 

Fairchild 

F4051 

CD4014 

Fairchild 

F4014 


RCA 

CD4021 

CD4034 

Fairchild 

F4034 


Mitel 

SIL4051 


Mitel 

SIL4014 


Soiitron 

CM4021 


Motorola 

MCI 4034 


Motorola 

MCI 4051 


Motorola 

MCI 401 4 


SSS 

SCL4021 


NEC America 

j*PD4034 


NEC Amenca 

U.PD4051 


NEC America 

M PD4014 


Tl 

TP4021 


RCA 

CD4034 


RCA 

CD4051 


RCA 

CD4014 


Toshiba 

TC4021 


Soiitron 

CM4034 


Soiitron 

CM4051 


SGS 

HBF4014 

CD4022 

Fairchild 

F4022 


SSS 

SCL4034 


SSS 

SCL4051 


Soiitron 

CM4014 


Mitel 

SIL4022 


Toshiba 

TC4034 


Ti 

TP4051 


SSS 

SCL4014 


Motorola 

MCI 4022 

CD4035 

Fairchild 

F4035 


Toshiba 

TC4051 


Ti 

TP4014 


RCA 

CD4022 


Mitel 

SIL4035 

CD4052 

Fairchild 

F4052 


♦ Discontinued 


1990 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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National Semiconductor 

CD4076 

Solitron 

CM4076 

CD4520 

Mitel 

SIL4520 


DM10119 

Fairchild 

F10119 

(cont'd) 




SSS 

SCL4076 


Motorola 

MCI 4520 



Hitachi 

HD10119 



CD4081 

Fairchild 

F4081 


NEC America 

pPD4520 



Motorola 

MC10119 








nvn 






CD4052 

Mitel 

SIL4052 


Motorola 

MCI 4081 


Solitron 

CM4520 



Signetics 

10119 


Motorola 

MCI 4052 


NEC America 

MPD4081 


SSS 

SCL4520 


DM10121 

Fairchild 

F10121 


NEC America uPD4052 


RCA 

CD4081 


Tl 

TP4520 



Hitachi 

HD10121 


RCA 

CD4052 


Solitron 

CM4081 


Toshiba 

TC4520 



Motorola 

MC10121 


Solitron 

CM 4052 


SSS 

SCL4081 

CD4522 

Fairchild 

F4522 



Plessey 

SP10121 


SSS 

SCL4052 


Tl 

TP4081 


Motorola 

MCI 4522 



Signetics 

10121 


Tl 

TP4052 


Toshiba 

TC4081 


SSS 

SCL4522 


DM10124 

Fairchild 

FI 01 24 


Toshiba 

TC4052 

CD4089 

RCA 

CD4089 


Tl 

TP4522 



Hitachi 

HD10124 

CD4053 

Fairchild 

F4053 

CD4093 

Fairchild 

F4093 

CD4527 

Motorola 

MCI 4527 



Motorola 

MC10124 


Mitel 

SIL4053 


Motorola 

MCI 4093 


RCA 

CD4527 



NEC America 

pPBl0124 


Motorola 

MCI 4053 


NEC America jiPD4093 


SSS 

SCL4527 



Plessey 

SP10124 


NEC America 

pPD4053 


RCA 

CD4093 

CD4528 

Fairchild 

F4528 



Signetics 

10124 


RCA 

CD4053 

CD4099 

Fairchild 

F4099 


Motorola 

MCI 4528 


♦DM10130 

Motorola 

MCI 01 30 


Solitron 

CM4053 


NEC America /aPD4099 


NEC America pPD4528 


♦DM1800 

Motorola 

MCI 800 


SSS 

SCL4053 


RCA 

CD4099 


RCA 

CD4528 


♦DM1801 

Motorola 

MCI 801 


Toshiba 

TC4053 

CD4503 

Motorola 

MCI 4503 


SSS 

SCL4528 


DM54H00 

Fairchild 

54H00 

CD4060 

Mitel 

SIL4060 


NEC America 

pPD4503 

CD4529 

Motorola 

MCI 4529 




9H0O 


RCA 

CD4060 

CD4507 

Motorola 

MCI 4507 

CD4543 

Motorola 

MCI 4543 



ITT 

ITT54HOO 


SSS 

SCL4060 


National 

CD4070 


SSS 

SCL4543 



Raytheon 

54H00 

CD4066 

Fairchild 

F4066 



MM74C86 

CD4584 

Motorola 

MCI 4584 



Signetics 

54H00 


Mitel 

SIL4066 


RCA 

CD4030 


National 

MM74C14 



Tl 

SN54H00 


Motorola 

MCI 4066 



CD4070 


NEC America 

pPD4584 


DM54H01 

Fairchild 

54 H01 


NEC America 

fiPD4066 


SSS 

SCL4030 


RCA 

CD4016 



ITT 

ITT54H01 


RCA 

CD4066 


Tl 

TP4507 


SSS 

SCL4584 



Raytheon 

54 H01 


SGS 

HBF4066 

CD4510 

Fairchild 

F4510 

DAC0800 

Datel 

DAC-08B 



Signetics 

54H01 


Signetics 

N4066 


Mitel 

SIL4510 


PMI 

DAC-08 

919 


Tl 

SN54H01 


Solitron 

CM4066 


Motorola 

MC14510 

DAC0801 

Datel 

DAC-08B 


DM54H04 

Fairchild 

54H04 


SSS 

SCL4066 


NEC America fiPD45 1 0 


PMI 

DAC-08 

919 


ITT 

ITT54H04 


Toshiba 

TC4066 


RCA 

CD40192 

♦DH3724 

RCA 

CA3724 



Raytheon 

54H04 

CD4069 

Fairchild 

F4069 



CD4510 

DH3725 

RCA 

CA3725 



Signetics 

54H04 


Harris 

HD74C04 


SSS 

SCL4510 

DM10101 

Motorola 

MC10101 



Tl 

SN54H04 


Mitel 

SIL4069 


Toshiba 

TC4510 

DM10102 

Motorola 

MC10102 


DM54H05 

Fairchild 

54H05 


Motorola 

MCI 4069 

CD4511 

Fairchild 

F4511 

DM10105 

Fairchild 

FI 01 05 



ITT 

ITT54H05 


National 

MM74C04 


Mitel 

SIL4511 


Hitachi 

HD10105 



Raytheon 

54H05 


NEC America uPD4069 


Motorola 

MC14511 


Motorola 

MCI 01 05 



Signetics 

54H05 


RCA 

CD4069 


NEC America pPD451 1 


NEC America 

pPB10105 



Tl 

SN54H05 


Solitron 

CM4069 


RCA 

CD4511 


Plessey 

SP10105 


DM54H08 

Fairchild 

54H08 


SSS 

SCL4069 



-CM4511- 


Swjr’etfcs 




Signetics 

54HC8 


Tl 

TP4069 


SSS 

SCL451 1 

DM10106 

Fairchild 

FI 01 06 


DM54H10 

Fairchild 

54H10 


Toshiba 

TC4069 


Tl 

TP4511 


Hitachi 

HD10106 



ITT 

ITT54H10 

CD4070 

Fairchild 

F4070 

CD4512 

Fairchild 

F4512 


Motorola 

MCI 01 06 



Raytheon 

54H10 


Mitel 

SIL4070 


Mitel 

SIL4512 


NEC America pPB10l06 



Signetics 

54H10 


Motorola 

MCI 4507 


Motorola . 

MC14512 


Plessey 

SP10106 



Tl 

SN54H10 


National 

CD4507 


NEC America p.PD4512 


Signetics 

10106 


DM54H103 

•Fairchild 

54H103 



MM74C86 


SSS 

SCL4512 

♦DM10107 

Motorola 

MCI 01 07 



Signetics 

54H103 


RCA 

CD4030 


Tl 

TP4512 

DM10109 

Fairchild 

F10109 



Tl 

SN54H103 



CD4070 


Toshiba 

TC4512 


Hitachi 

HD10109 


DM54H106 

Fairchild 

54H106 


Solitron 

CM4070 

CD4514 

Fairchild 

F4514 


Motorola 

MCI 01 09 



Signetics 

54H106 


SSS 

SCL4030 


Mitel 

S1L4514 


NEC America pPBl0109 



Tl 

SN54H106 



SCL4070 


Motorola 

MCI 4514 


Plessey 

SP10109 


DM54H108 

Fairchild 

54H108 


Tl 

TP4507 


RCA 

CD4514 


Signetics 

10109 



Signetics 

54H108 

CD4071 

Fairchild 

F4071 


SSS 

SCL4514 

♦DM10110 

Motorola 

MC10110 



Tl 

SN54H108 


Mitel 

SIL4071 


Toshiba 

TC4514 

DM10111 

Fairchild 

F10111 


DM54H11 

Fairchild 

54H11 


Motorola 

MCI 4071 

CD4515 

Fairchild 

F4515 


Hitachi 

HD10111 



ITT 

ITT54H1 1 


NEC America uPD4071 


Mitel 

SIL4515 


Motorola 

MC10111 



Raytheon 

54H11 


RCA 

CO4071 


Motorola 

MCI 4515 


NEC America pPBIOIII 



Signetics 

54H11 


Solitron 

CM4071 


RCA 

CD4515 


Plessey 

SP10111 



Tl 

SN54H11 


SSS 

SCL4071 


SSS 

SCL4515 


Signetics 

10111 


DM54H20 

Fairchild 

54H20 


Tl 

TP4071 


Toshiba 

TC4515 

DM10112 

Plessey 

SP10112 



ITT 

ITT54H20 


Toshiba 

TC4071 

CD4516 

Fairchild 

F4516 


Signetics 

10112 



Raytheon 

54H20 

CD4073 

Fairchild 

F4073 


Mitel 

SIL4516 

DM10115 

Fairchild 

FI 01 15 



Signetics 

54H20 


Mitel 

SIL4073 


Motorola 

MC14516 


Motorola 

MCI 01 15 



Tl 

SN54H20 


Motorola 

MCI 4073 


NEC America 

pPD4516 


NEC America pPB10115 


DM54H21 

Fairchild 

54H21 


NEC America 

pPD4073 


RCA 

CD40193 


Plessey 

SP10115 



ITT 

ITT54H21 


RCA 

CD4073 



CD4516 


Signetics 

10115 



Signetics 

54H21 


Solitron 

CM4073 


SSS 

SCL4516 

♦DM10116 

Fairchild 

F10116 


DM54H22 

Fairchild 

54H22 


SSS 

SCL4073 


Toshiba 

TC4516 


Hitachi 

HD10116 



Raytheon 

54H22 


Tl 

TP4073 

CD4518 

Fairchild 

F4518 


Motorola 

MC10116 



Signetics 

54H22 


Toshiba , 

TC4073 


Mitel 

SIL4518 


Plessey 

SP10116 



Tl 

SN54H22 

CD4075 

Fairchild 

F4075 


Motorola 

MC14518 


Signetics 

10116 


DM54H30 

Fairchild 

54H30 


Mitel 

SIL4075 


NEC America 

pPD451 8 

DM10117 

Fairchild 

F10117 



ITT 

ITT54H30 


Motorola 

MCI 4075 


RCA 

CD4518 


Hitachi 

HD10117 



Signetics 

54H30 


NEC America ^PD4075 


Solitron 

CM4518 


Motorola 

MC10117 



Tl 

SN54H30 


RCA 

CD4075 


SSS 

SCL4518 


NEC America 

pPBIO1 17 


DM54H40 

Fairchild 

54H40 


SSS 

SCL4075 


Tl 

TP4518 


Plessey 

SP10117 



ITT 

ITT54H40 


Tl 

TP4075 


Toshiba 

TC4518 


Signetics 

10117 



Raytheon 

54H40 


Toshiba 

TC4075 

CD4519 

Fairchild 

F4519 

DM10118 

Fairchild 

FI 01 18 



Signetics 

54H40 

CD4076 

Fairchild 

F4076 


Motorola 

MC14519 


Hitachi 

HD10118 



Tl 

SN54H40 


Harris 

HD74C173 


NEC America 

pPD451 9 


Motorola 

MC10118 


DM54H50 

Fairchild 

54H50 


Mitel 

SIL4076 


RCA 

CD4019 


NEC America 

pPBIO1 18 



ITT. 

ITT54H50 


Motorola 

MCI 4076 


Tl 

TP4519 


Plessey 

SP10118 



Signetics 

54H50 


RCA 

CD4076 

CD4520 

Fairchild 

F4520 


Signetics 

10118 



Tl 

SN54H50 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

Device 

1 Replacement IC Master 

1 Source Device Pape 

Manufacturer ; Replacement IC Master 

Device ! Source Device Page 

Manufacturer | Replacement IC Maafer 

Device 1 Source Device Page 

Manufacturer j Replacement IC Matter 1 

Device Source Device Page 

National Semiconductor 

DM54LS08 Tl 

SN54LS08 


DM54LS15 Raytheon 

54LS15 


DM54LS175 Raytheon 

54LS175 


(cont’d) 



DM&4LS09 i-airchiid 

54LS09 


oiyi »6uC$ 

Ohl-oI b 


Signetics 

c»4LSi 7 a 




Motorola 

SN54LS09 


Tl 

SN54LS15 


Tl 

SN54LS175 





Raytheon 

54LS09 


DM54LS151 AMD 

SN54LS151 


DM54LS190 AMD 

SN54LS190 


DM54H51 


54H51 

Signetics 

54LS09 


Fairchild 

54LS151 


Fairchiid 

54LS190 



ITT 

ITT54H51 

Tl 

- SN54LS09 


Motorola 

SN54LS151 


Motorola 

SN54LS190 




54H51 

DM54LS10 Fairchild 

54LS-10 


Raytheon 

54LS151 


Raytheon 

54LS190 



tT 

SN54H51 

Motorola 

SN54LS10 


Signetics 

54LS151 


Signetics 

54LS190 


DM54H52 

Fairchild 

54H52 

Raytheon 

54LS10 


T! 

SN54LS1 51 


Tl 

SN54LS190 




54H52 

Signetics 

54LS10 


DM54LS153 AMD 

SN54LS153 


DM54LS191 AMD 

SN54LS191 



T1 

SN54H52 

Tl 

SN54LS10 


Fairchild 

54LS153 


Fairchild 

54LS191 


DM54H53 


54H53 

DM54LS107 Fairchild 

54LS107 


Motorola 

SN54LS153 


Motorola 

SN54LS191 



ITT 

ITT54H53 

Motorola 

SN54LS107 


Raytheon 

54LS153 


Raytheon 

54LS191 



Signetics 

54H53 

' Raytheon 

54LS107 


Signetics 

54LS153 


Signetics 

54LS191 



Tl” 

SN54H53 

Signetics 

54LS107 


Tl 

SN54LS153 


Tl 

SN54LS191 


DM54H54 

Fairchild 

54H54 

T! 

SN54LS107 


DM54LS154 Signetics 

54LS154 


DM54LS192 AMD 

SN54LS192 



ITT 

ITT54H54 

DM54LS109 Fairchild 

54LS109 


DM54LS155 Fairchild 

54LS155 


Fairchild 

54LS192 




54H54 

Motorola 

SN54LS109 


Motorola 

SN54LS155 


Motorola 

SN54LS192 



Tl" 

SN54H54 

Raytheon 

54 LSI 09 


Raytheon 

74LS155 


Raytheon 

54LS192 


DM54H55 

Fairchild 

54H55 

Signetics 

54LS109 


Tl 

SN54LS155 


Signetics 

54LS192 




54H55 

Tl 

SN54LS109 


DM54LS156 Fairchild 

54LS156 


Tl 

SN54LS192 



Tl 

SN54H55 

DM54LS1 1 Fairchild 

54LS11 


Motorola 

SN54LS156 


DM54LS193 AMD 

SN54LS193 


DM54H60 


54H60 

Motorola 

SN54LS1 1 


Raytheon 

54LS156 


Fairchild 

54 LSI 93 



ITT 

ITT5dHfiO 

Raytheon 

54LS1 1 


Tl 

SN54LS1 56 


Motorola 

SN54LS193 




54H60 

Signetics 

54LS1 1 


DM54LS157 AMD 

SN54LS157 


Raytheon 

54LS1S3 



Tl 

SN54H60 

Tl 

SN54LS11 


Fairchild 

54L‘S157 


Signetics 

54 LSI 93 


DM54H61 

Fairchild 

54H61 

DM54LS1 12 Fairchild 

54LS112 


Motorola 

SN54LS157 


Tl 

SN54LS193 



Signetics 

54H61 

Raytheon 

54LS112 


Raytheon 

54LS157 


DM54LS196 Fairchild 

54LS196 





Signetics 

54LS112 


Signetics 

54LS157 


Motorola 

SN54LS196 


DM54H62 

Fairchild 

54H62 

Tl 

SN54LS1 12 


Tl 

SN54LS157 


Raytheon 

54LS196 



Signetics 

54H62 

DM54LS113 Fairchild 

54LS113 


DM54LS158 Fairchild 

54LS158 


Tl 

SN54LS1 96 



Tl 

SN&4H62 

Qa\/tKoAn 

54 LS1 13 


Motorola 

SN54LS158 


DM54LS197 Fairchild 

54LS197 


DM54H71 

Fairchild 

54H71 

Signetics 

54LS113 


Raytheon 

54 LSI 58 


Motorola 

SN54LS197 



Signetics 

54H71 

T! 

SN54LS1 13 


Signetics 

54LS158 


Raytheon 

54LS1 97’ 



Tl 

SN54H71 

DM54LS1 14 Fairchild 

54LS114 


Tl 

SN54LS158 


Tl 

SN54LS197 


1 DM54H72 


54H72 

Motorola 

SN54LS114 


DM54LS160 AMD 

SN54LS160 


DM54LS20 Fairchild 

54LS20 




54H73 

Raytheon 

54LS114 


Fairchild 

54LS160 


Motorola 

SN54LS20 



Signetics 

54H72 

Signetics 

54LS114 


Motorola 

SN54LS160 


Raytheon 

54LS20 



Tl 

SN54H72 

Tl 

SN54LS1 14 


Raytheon 

54LS160 


Signetics 

54LS20 


DM54H73 

Fairchild 

54H73 

DM54LS12 Fairchild 

54LS12 


Tl 

SN54LS160 


Tl 

SN54LS20 



ITT 

ITT54H73 

Raytheon 

54LS12 


DM54LS161 AMD 

SN54LS161 


DM54 LS21 Fairchild 

54LS21 



Signetics 

54H73 

Signetics 

54LS12 


Fairchild 

54LS161 


Motorola 

SN54LS21 



Tl 

SN54H73 - 

Tl 

SN54LS12 


Motorola 

SN54LS161 


Raytheon 

54LS21 


DM54H74 

Fairchild 

54H74 

DM54LS122 Raytheon 

54LS122 

275 

Raytheon 

54LS161 


Signetics 

54LS21 



ITT, 

ITT54H74 

Tl 

SN54LS1 22 


Signetics 

54LS161 


Tl 

SN54LS21 



Raytheon 

54H74 

DM54LS123 AMD 

SN54LS123 


Tl 

SN54LS161 


DM54LS22 Fairchild 

54LS22 



Signetics 

54H74 

Raytheon 

54LS123 

275 

DM54LS162 AMD 

SN54LS162 


Motorola 

SN54LS22 



Tl 

SN54H74 

T! 

SN54LS123 


Fairchild 

54LS162 


Raytheon 

54LS22 


DM54H76 

Fairchild 

54H76 

DM54LS125 Fairchiid 

54LS125 


Motorola 

SN54LS162 


Signetics 

54LS22 



Signetics 

54H76 

Raytheon 

54LS125 


Raytheon 

54 LSI 62 


Tl 

SN54LS22 



Tl 

SN54H76 

Signetics 

54LS125 


Tl 

SN54LS162 


DM54LS221 Raytheon 

54LS221 

275 

DM54H78 

Fairchild 

54H78 • 

Tl 

SN54LS125A 


DM54LS163 AMD 

SN54LS163 


Signetics 

54LS221 



Tl 

SN54H78 

DM54LS126 Fairchild 

54LS126 


Fairchild 

54LS163 


Tl 

SN54LS221 


DM54LS00 

Fairchild 

54LSOO 

Motorola 

SN54LS126 


Motorola 

SN54LS163 


OM54LS247 T! 

SN54LS247 



Motorola 

SN54LS00 

Raytheon 

54LS126 


Raytheon 

54 LSI 63 


DM54LS248 Tl 

SN54LS248 



Raytheon 

54LS00 

Signetics 

54LS126 


Signetics 

54 LSI 63 


DM54LS249 Tl 

SN54LS249 



Signetics 

54LSOO 

Tl 

SN54LS126A 


Tl 

SN54LS163 


DM54LS253 AMD 

SN54LS253 



Tl 

SN54LS00 

DM54LS13 Motorola 

SN54LS13 


DM54LS164 AMD 

SN54LS164 


Fairchild 

54LS253 


DM54LS01 

Fairchild 

54LS01 

Raytheon 

54LS13 

264 

Fairchild 

54LS164 


Motorola 

SN54LS253 



Raytheon 

54LS01 

Signetics 

54LS13 


Motorola 

SN54LS164 


Raytheon 

54LS253 



Signetics 

54LS01 

Tl 

SN54LS13 


Raytheon 

54LS164 

272 

Signetics 

54LS253 



T! 

SN54LS01 

DM54LS132 Fairchild 

54LS132 


Signetics 

54LS164 


Tl 

SN54LS253 


DM54LS02 

Fairchild 

54LS02 

Motorola 

SN54LS132 


Tl 

SN54LS164 


DM54LS257 Fairchild 

54LS257 



Motorola 

SN54LS02 

Raytheon 

54LS132 

264 

DM54LS168 AMD 

SN54LS168 


Motorola 

SN54LS257 



Raytheon 

54LS02 


74LS132 

264 

Fairchild 

54LS168 


Raytheon 

54LS257 



Signetics 

54LS02 

Signetics 

54LS132 


Tl 

SN54LS168 


Signetics 

54LS257 



Tl 

SN54LS02 

Tl 

SN54LS132 


DM54LS169 AMD 

SN54LS169 


Ti 

SN54LS257 


DM54 LS03 

Fairchild 

54LS03 

DM54LS136 Motorola 

SN54SL136 


Fairchild 

54 LSI 69 


DM54LS26 Fairchild 

54LS26 



Motorola 

SN54LS03 

DM54LS1 38 Fairchild 

54LS138 


Tl 

SN54LS169 


Raytheon 

54LS26 



Raytheon 

54LS03 

Motorola 

SN54LS138 


DM54LS170 AMD 

SN54LS170 


Signetics 

54LS26 



Signetics 

54LS03 

Raytheon 

54LS138 


Fairchild 

54LS170 


Tl 

SN54LS26 



Tl 

SN54LS03 

Signetics 

54LS138 


Motorola 

SN54LS170 


DM54LS27 Fairchild 

54LS27 


DM54LS04 

Fairchild 

54LS04 

Ti 

SN54LS138 


Raytheon 

54LS170 


Motorola 

SN54LS27 



Motorola 

SN54LS04 

DM54LS139 AMD 

SN54LS1 39 


Signetics 

54LS170 


Raytheon 

54LS27 



Raytheon 

54LS04 

Fairchild 

54LS139 


Tl 

SN54LS170 


Signetics 

54LS27 



Signetics 

54LS04 

Motorola 

SN54LS139 


DM54LS173 Fairchild 

54LS173 


Tl 

SN54LS27 



Tl 

S.N54LS04 

Raytheon 

54LS139 


Signetics 

54LS173 


DM54LS279 Fairchild 

54LS279 


DM54LS05 

Fairchild 

54LS05 

Signetics 

74LS139 


Tl 

SN54LS173 


Motorola 

SN54LS279 



Motorola 

SN54LS05 

Tl 

SN54LS139 


DM54LS174 AMD 

SN54LS174 


Raytheon 

74LS279 



Raytheon 

54LS05 

DM54LS14 Fairchild 

54LS14 


Fairchild 

54LS174 


Signetics 

54LS279 



Signetics 

54LS05 

Motorola 

SN54LS14 


Raytheon 

54LS174 


Tl 

SN54LS279 



Tl 

SN54LS05 

Raytheon 

54LS14 

264 

Signetics 

54LS174 


DM54LS283 Fairchild 

54LS283 


DM54LS08 

Fairchild 

54LS08 

Signetics . 

54LS14 


Tl 

SN54LS174 


Motorola 

SN54LS283 



Motorola 

SN54LS08 

Tl 

SN54LS14 


DM54LS175 AMD 

SN54LS175 


Raytheon 

54LS283 



Raytheon 

54LS08 

DM54LS15 Fairchild 

54LS15 


Fairchild 

54LS1 7,5 


Tl 

SN54LS283 



Signetics 

54LS08 

Motorola 

SN54LS15 


Motorola 

SN54LS175 


DM54LS30 Fairchild 

54LS30 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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National Semiconductor 
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IC Master 
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DM54LS85 

Fairchild 

54LS85 


DM54107 

Tl 

SN54107 

DM54156 

ITT 

ITT54156 


Raytheon 

54LS85 


DM54109 

Signetics 

54109 


Motorola 

MC54156 


Signetics 

54LS85 



Tl 

SN54109 


Raytheon 

54156 


Tl 

SN54LS85 


DM5411 

Fairchild 

5411 


Signetics 

54156 

DM54LS93 

Fairchild 

54LS93 



ITT 

ITT5411 


Tl 

SN54156 


Motorola 

SN54LS93 



Raytheon 

5411 

DM54157 

AMD 

SN54157 


Raytheon 

54LS93 

268 


Signetics 

5411 


Fairchild 

54157 


Signetics 

54LS93 



Tl 

SN5411 


ITT - 

ITT54157 


Tl 

SN54LS93 


♦DM5412 

Raytheon 

5412 


Motorola 

MC54157 

DM54L187 

Intersil 

IM5603 


DM54121 

Fairchild 

54121 


Raytheon 

54157 

DM54L89 

MMI 

L5560 



ITT 

ITT54121 


Signetics 

54157 


Tl 

SN54S287 



Motorola 

MC54121 


Tl 

SN54157 

DM54S22 

Fairchild 

54S22 



Signetics 

54121 

♦DM54158 

Raytheon 

54158 


Signetics 

54S22 



Tl 

SN54121 

♦DM54159 

Raytheon 

54159 


Tl 

SN54S22 


DM54123 

AMD 

SN54123 

DM5416 

Fairchild 

5416 

DM54S387 

Intel 

M3601 



Fairchild 

54123 


ITT 

ITT5416 


MMI 

5300 

1246 


ITT 

ITT54123 


Motorola 

MC5416 


Tl 

SN54S387 



Motorola 

MC54123 


Signetics 

5416 

DM5400 

Fairchild 

5400 



Raytheon 

54123 


Tl 

SN5416 



9N00 



Signetics 

54123 

DM54160 

AMD 

SN54160 


ITT 

ITT5400 



Tl 

SN54123 


Fairchild 

54160 


Motorola 

MC5400 


DM54125 

Fairchild 

54125 


ITT 

ITT54160 


Raytheon 

5400 



Signetics 

54125 


Motorola 

MC54160 


Signetics 

5400 



Tl 

SN54125 


Raytheon 

54160 


Tl 

SN5400 


DM54126 

Fairchild 

54126 


Signetics 

54160 

DM5401 

Fairchild 

5401 



Signetics 

54126 


Tl 

SN54160 


ITT 

ITT5401 



Tl 

SN54126 

DM54161 

AMD 

SN54161 


Motorola 

MC5401 


DM5413 

Fairchild 

5413 


Fairchild 

54161 


Raytheon 

5401 



ITT 

ITT5413 


ITT 

ITT54161 


Signetics 

5401 



Motorola 

MC5413 


Motorola 

MC54161 


Tl 

SN5401 



Signetics 

5413 


Raytheon 

54161 

DM5402 

Fairchild 

5402 



Tl 

SN5413 


Signetics 

54161 


ITT 

ITT5402 


DM54132 

Fairchild 

54132 


Tl 

SN54161 


Motorola 

MC5402 



Motorola 

MC54132 

DM54162 

AMD 

SN54162 


Signetics 

5402 



Signetics 

54132 


Fairchiid 

54162 


Tl 

SN5402 



Tl 

SN54132 


ITT 

ITT54162 

DM5403 

Fairchild 

5403 


♦ DM54136 

Raytheon 

54136 


Motorola 

MC54162 


ITT 

ITT5403 


DM5414 

Fairchild 

5414 


Raytheon 

54162 


Motorola 

MC5403 



Motorola 

MC5414 

- 

Signetics 

54162 


Raytheon 

5403 



Signetics 

5414 


Tl 

SN54162 


Signetics 

5403 



Tl 

SN5414 

DM54163 

AMD 

SN54163 


Tl 

SN5403 


DM54141 

Motorola 

MC54141 


Fairchild 

54163 

DM540*t 

Fairchiid 

6404 



Tl 

SN54141 


ITT 

ITT54163 


ITT 

ITT5404 


DM54145 

Fairchild 

54145 


Motorola 

MC54163 


Motorola 

MC5404 



ITT 

ITT54145 


Raytheon 

54163 


Raytheon 

5404 



Motorola 

MC54145 


Signetics 

54163 


Signetics 

5404 



Raytheon 

54145 


Tl 

SN54163 


Tl 

SN5404 



Signetics 

54145 

DM54164 

AMD 

SN54164 

DM5405 

Fairchild 

5405 



Tl 

SN54145 


Fairchild 

54164 


ITT 

ITT5405 


DM54147 

Signetics 

54147 


ITT 

ITT54164 


Motorola 

MC5405 



Tl 

SN54147 


Raytheon 

54164 


Raytheon 

5405 


DM54148 

Signetics 

54148 


Signetics 

54164 


Signetics 

5405 



Tl 

SN54148 


Tl 

SN54164 , 


Tl 

SN5405 


♦DM5415 

Raytheon 

5415 

DM54165 

Fairchild 

54165 

DM5406 

Fairchild 

5406 


DM54150 

Fairchild 

54150 


Motorola 

MC54165 


ITT 

ITT5406 



Motorola 

MC54150 


Raytheon 

54165 


Motorola 

MC5406 



Raytheon 

54150 


Signetics 

54165 


Signetics 

5406 



Signetics 

54150 


Tl 

SN54165 


Tl 

SN5406 



Tl 

SN54150 

DM54166 

Fairchild 

54166 

DM5407 

Fairchild 

5407 


DM54151 

Fairchild 

54151 


Raytheon 

54166 


ITT 

ITT5407 



ITT 

ITT54151 


Signetics 

54166 


Motorola 

MC5407 



Motorola 

MC54151 


Tl 

SN54166 


Signetics 

5407 



Raytheon 

54151 

DM5417 

Fairchild 

5417 


Tl 

SN5407 



Signetics 

54151 


ITT 

ITT5417 

DM5408 

Fairchild 

5408 



Tl 

SN54151 


Motorola 

MC5417 


ITT 

ITT5408 


♦ DM54152 

Raytheon 

54152 


Signetics 

5417 


Motorola 

MC5408 


DM54153 

AMD 

SN54153 


Tl 

SN5417 


Raytheon 

5408 



Fairchild 

54153 

♦DM54170 

Fairchild 

54170 


Signetics 

5408 



ITT 

ITT54153 


Raytheon 

54170 


Tl 

SN5408 



Motorola 

MC54153 


Signetics 

54170 

DM5409 

Fairchild 

5409 



Raytheon 

54153 


Tl 

SN54170 


ITT 

ITT5409 



Signetics 

54153 

DM54173 

Fairchild 

54173 


Motorola 

MC5409 



Tl 

SN54153 


Tl 

SN54173 


Raytheon 

5409 


DM54154 

AMD 

SN54154 

DM54174 

AMD 

SN74174 


Signetics 

5409 



Fairchild 

54154 


Fairchild 

54174 


Tl 

SN5409 



Motorola 

MC54154 


Motorola 

MC54174 

DM5410 

Fairchild 

5410 



Raytheon 

54154 


Raytheon 

54174 


ITT 

ITT5410 



Signetics 

54154 


Signetics 

54174 


Motorola 

MC5410 



Tl 

SN54154 


Tl 

SN54174 


Raytheon 

5410 


DM54155 

Fairchild 

54155 

DM54175 

AMD 

SN54175 


Signetics 

5410 



ITT 

ITT54155 


Fairchild 

54175 


Tl 

SN5410 



Motorola 

MC54155 


Motorola 

MC54175 

DM54107 

Fairchild 

54107 



Raytheon 

54155 


Raytheon 

54175 


ITT 

ITT54107 



Signetics 

54155 


Signetics 

54175 


Motorola 

MC54107 



Tl 

SN54155 


Tl 

SN54175 


Signetics 

54107 


DM54156 

Fairchild 

54156 

DM54176 

Fairchild 

54176 


♦ Discontinued 
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National Semiconductor 


DM54198 

Signetics 

Tj 

54198 

SN54198 

(cont’d) 




DM54199 

Fairchild 

54199 






Raytheon 

54199 

DM54176 

Motorola 

MC54176 



Signetics 

54199 


Signetics 

54176 



Tl 

SN54199 


Tl 

SN54176 


DM5420 

Fairchild 

5420 

DM54177 

Fairchild 

54177 



ITT 

ITT 5420 


Motorola 

MC54177 



Motorola 

MC5420 


Signetics 

54177 



Raytheon 

5420 


Tj 

SN54177 



Signetics 

5420 

DM54 180 

Fairchild 

54180 



Tl 

SN5420 


ITT 

ITT54180 


♦ DM54200 

MMi 

5531 


Motorola 

MC54180 



Raytheon 

PM5340 


Raytheon 

54180 



Tl 

SN54S201 


Signetics 

54180 


♦ DM5421 

Raytheon 

5421 


Tl 

SN54180 


♦DM5422 

Raytheon 

5422 

DM54181 

AMD 

SN54181 


DM5423 

Fairchild 

5423 


Fairchild 

54181 



Motorola 

MC5423 


Motorola 

MC54181 



Tl 

SN5423 

' 

Raytheon 

54181 


DM5425 

Fairchild 

5425 


Signetics 

54181 



ITT 

ITT5425 


Tl 

SN54181 



Motorola 

MC5425 

DM54182 

AMD 

SN54182 



Tl 

SN5425 


Fairchild 

54182 


DM54251 

Tl 

SN54251 


ITT 

ITT541 82 


DM5426 

Fairchild 

5426 


Motorola ■ 

MC54182 



ITT 

ITT5426 


Raytheon 

54182 



Motorola 

MC5426 


Signetics 

54182 



Signetics 

5426 


Tl 

SN54182 



Tl 

SN5426 

DM54184 • 

Tl 

SN54184 


DM5427 

Fairchild 

5427 

DM 541 «5 

T! 

SN54185 



Motorola 

MC5427 

♦DM54187 

Intersil 

IM5603 



Tl 

SN5427 


MMi 

5200 

1252 

♦DM54283 

Raytheon 

54283 


National 

DM54S187 


DM5430 

Fairchild 

5430 


Tl 

SN54187 



ITT 

ITT5430 

DM54190 

Fairchild 

54190 



Motorola 

MC5430 


ITT 

iTT54 1 90 



^irjPpf'CS 

5430 


Motorola 

MC54190 



Tl 

SNS430 


Raytheon 

54190 


DM5432 

Fairchild 

5432 


Signetics 

54190 



ITT 

ITT5432 


Ti 

SN54190 



Signetics 

5432 

DM54191 

Fairchild 

54191 



Tl 

SN5432 


ITT 

ITT54191 


DM5437 

Fairchild 

5437 


Motorola 

MC54191 



ITT 

ITT5437 


Raytheon 

54191 



Motorola 

MC5437 


Signetics 

54191 



Raytheon 

5437 


Ti 

SN54191 



Signetics 

5437 

DM54192 

AMD 

SN54192 



Tl 

SN5437 


Fairchild 

54192 


DM5438 

Fairchild 

5438 


ITT 

ITT54192 



ITT 

ITT5438 


Motorola 

MC54192 



Motorola 

MC5438 


Raytheon 

54192 



Raytheon 

5438 


Signetics 

541 92 



Signetics 

5438 


Tl 

SN54192 



T! 

SN5438 

DM54193 

AMD 

SN54193 

! 

DM5440 

Fairchild 

5440 


Fairchild 

54193 



ITT 

ITT5440 


4TT 

ITT54193 



Motorola 

MC5440 


Motorola 

MC54193 



Signetics 

5440 


Raytheon 

54193 



Ti 

SN5440 


Signetics 

54193 


DM5441 

Fairchild 

5441 


Tl 

SN54193 


DM5442 

Fairchild 

5442 

DM54194 

AMD 

SN54194 



ITT 

11 T 5442 


Fairchild 

54194 



. Motorola 

MC5442 


ITT 

ITT54194 



Raytheon 

5442 


Motorola 

MC54194 



Signetics 

5442 


Raytheon 

54194 



Tl 

SN5442 


Signetics 

54194 


♦DM5443 

Raytheon 

5443 


Tl 

SN54194 


♦DM5444 

Raytheon 

5444 

DM54195 

AMD 

SN54195 


DM5445 

Fairchild 

5445 


Fairchild 

54195 



ITT 

ITT5445 


ITT 

ITT54195 



Motorola 

MC5445 


Motorola 

MC54195 



Raytheon 

5445 


Raytheon 

54195 



Signetics 

5445 


Signetics 

54195 



Tl 

SN5445 


Tl 

SN54195 


DM5446 

Fairchild 

5446 

DM54196 

Fairchild 

54196 



ITT 

ITT5446 


Motorola 

MC54196 



Motorola 

MC5446 


Signetics 

54196 



Signetics 

5446 


Tl 

SN54196 



Tl 

SN5446 

DM54197 

Fairchild 

54197 


DM5447 

Fairchild 

5447 


Motorola 

MC54197 



ITT 

ITT5447 


Signetics 

54197 



Motorola 

MC5447 


Tl 

SN54197 



Signetics 

5447 

DM54198 

Fairchild 

54198 



Tl 

SN5447 


Raytheon 

54198 


DM5448 

Fairchild 

5448 


♦ Discontinued 
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DM5448 

iTT 

ITT5448 


DM5490 

T! 

SN5490A 


Motorola 

MC5448 


DM5491 

Fairchild 

5491 


Signetics 

5448 



ITT 

ITT5491 


Ti 

SN5448 



Motorola 

MC5491 

DM5450 

Fairchild 

5450 



Signetics 

5491 


ITT 

ITT 5450 



Tl 

SN5491 


Motorola 

MC5450 




SN5491A 


Signetics 

5450 


DM5492 

Fairchild 

5492 


Tl 

SN5450 



ITT 

ITT5492 

DM5451 

Fairchild 

5451 



Motorola 

MC5492 > 


ITT 

ITT545 1 ' 



Signetics 

5492 


Motorola 

MC5451 



Tl 

SN5492 


Signetics 

5451 




SN5492A 


Tl' 

SN5451 


DM5493 

Fairchild 

5493 

DM5453 

Fairchild 

5453 



ITT 

ITT5493 


ITT 

ITT5453 



Motorola 

MC5493 


Motorola 

MC5453 



Signetics 

5493 


Signetics 

5453 



Tl 

SN5493 


Tl 

SN5453 




SN5493A 

DM5454 

Fairchild .> 

5454 


DM5495 

Fairchild 

5495 


ITT 

ITT5454 



ITT 

ITT5495 


Motorola 

MC5454 



Motorola 

MC5495 


Signetics 

5454 


- 

Signetics 

5495 


Tl 

SN5454 



Tl 

SN5495 

DM5460 

Fairchild 

5460 


DM5496 

Fairchild 

5496 


ITT 

ITT5460 



ITT 

ITT5496 


Motorola 

MC5460 



Motorola 

MC5496 


Signetics 

5460 



Signetics 

5496 


Tl 

SN5460 



Tl 

SN5496 

DM&470 

Faircmid 

5470 


DM7093 

Ti 

SN541 25 


ITT 

ITT5470 


DM7094 

Tl 

SN54126 


Motorola 

MC54 70 


DM7095 

Ti 

SN54365 


Tl 

SN5470 


DM7096 

Tl 

SN54366 

DM5472 

Fairchild 

5472 


DM7097 

T! 

SN54367 


ITT 

ITT5472 


DM7098 

Tl 

SN54368 


Motorola 

MC5472 


DM71 L22 

Tl 

SN54U57 


Signetics 

5472 


DM71 S60 

Fairchild 

93S43 


Tl 

SN547? 


DM7121 

Tl 

SN54251 

DM5473 

Fairchild 

5473 


DM7123 

Ti 

SN54S257 


ITT 

ITT5473 


DM7213 

Tl . 

SN54154 


Motorola 

MC5473 


DM7214 

Tl 

SN54LS253 


Signetics 

5473 


DM7280 

Tl . 

SN54176 


Tl 

SN5473 


DM7281 

Tl 

SN54177 

DM5474 

Fairchild 

5474 


DM7283 

Tl 

SN54836 


ITT 

ITT5474 


DM7290 

Tl 

SN54196 


Motorola 

MC5474 


DM7291 

Tl 

SN54197 


Raytheon 

5474 


DM74H00 

Fairchild 

74H00 


Signetics 

5474 




9H00 


Tl 

SN5474 



NEC America 

/xPB74H00 

DM5475 

Fairchild 

5475 



Raytheon 

74H00 


ITT ' 

ITT5475 



Signetics 

74HOO 


Motorola 

MC5475 



Tl 

SN74H00 


Signetics 

5475 


DM74H01 

Fairchild 

74H01 


Tl 

SN5475 



ITT 

ITT74H01 

DM5476 

Fairchild 

5476 



NEC America 

/JPB74H01 


ITT 

ITT5476 



Raytheon 

74H01 


Motorola 

MC5476 



Signetics 

74H01 


Signetics 

5476 



Tl 

SN74H01 


Ti 

SN5476 


DM74H04 

Fairchild 

74H04 

DM5483 

Raytheon . 

5483 



ITT 

ITT74H04 

DM5485 

Fairchild 

5485 



NEC America 

pPB74H04 


Motorola 

MC5485 



Raytheon 

74H04 


Signetics 

5485 



Signetics 

74H04 


Tl 

SN5485 



Ti 

SN74H04 

DM5486 

Fairchild 

5486 


DM74H05 

Fairchild 

74H05 


ITT 

ITT5486 



ITT 

ITT74H05 


Motorola 

MC5486 



Raytheon 

74H05 


Raytheon 

5486 



Sigrietics 

74H05 


Signetics 

5486 



Tl 

SN74H05 


Tl 

SN5486 


DM74H08 

Fairchild 

74H08 

DM5488 

Intersil 

IM5600 



Signetics 

74H08 


MMI 

5230 

1252 

DM74H10 

Fairchild 

74H10 


Tl 

SN5488 



ITT 

ITT74H10 



SNS488A 



NEC Amenca 

juPB74H10 

DM5489 

AMD 

SN5489 



Raytheon 

74H10 



31013 



Signetics 

74H10 



5889 



Tl 

SN74H10 


Fairchild 

5489 


DM74H103 

Fairchild 

74H103 


MMI 

5560 



Signetics 

74H103 


Raytheon 

5489 



Tl 

SN74H103 


Tl 

SN5489 


DM74H106 

Fairchild 

74H106 

DM5490 

Fairchild 

5490 



Signetics 

74H1G6 


ITT 

ITT5490 



Tl 

SN74H106 


Motorola 

MC5490 


DM74H108 

Fairchild 

74H108 


Signetics 

5490 



Signetics 

74H108 


Tl 

SN5490 



Tl 

SN74H108 . 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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IC MASTER 1978 











ALTERNATE SOURCE DIRECTORY 


Mmufacturer 

Device 

I Replacemen 
'Source 

IC Master 
Device Page 

National Semiconductor 

(cont’d) 



DM74H11 

Fairchild 

74H11 


ITT 

ITT74H1 1 


Raytheon 

74H11 


Signetics 

74H11 


Tl 

SN74H1 1 

DM74H20 

Fairchild 

74H20 


ITT 

ITT74H20 


NEC -America 

pPB74H20 


Raytheon 

74H20 


Signetics 

74H20 


Tl 

SN74H20 

DM74H21 

Fairchild 

74H21 


ITT 

ITT74H21 


Signetics 

74H21 


Tl 

SN74H21 

DM74H22 

Fairchild 

74H22 


Raytheon 

74H22 


Signetics 

74H22 


Tl 

SN74H22 

DM74H30 

Fairchild 

74H30 


ITT 

ITT74H30 


NEC America 

pPB74H30 


Signetics 

74H30 


Tl 

SN74H30 

DM74H40 

Fairchild 

74H40 


ITT 

ITT74H40 


NEC America /iPB74H40 


Raytheon 

74H40 


Signetics 

74H40 


Tl 

SN74H40 

DM74H50 

Fairchild 

74H50 


ITT 

ITT74H50 


Signetics 

74H50 


Tl 

SN74H50 

DM74H51 

Fairchild 

74H51 


ITT 

ITT74H51 


NEC America pPB74H51 


Signetics 

74H6t 


Tl 

SN74H51 

DM74H52 

Fairchild 

741^52 


Signetics 

74H52 


Tl 

SN74H52 

DM74H53 

Fairchild 

74H53 


ITT 

ITT74H53 


Signetics 

74H53 


Tl 

SN74H53 

DM74H54 

Fairchild 

74H54 


ITT 

ITT74H54 


Signetics 

74H54 


Tl 

SN74H54 

DM74H55 

Fairchild 

74H55 


Signetics 

74H55 


Tl 

SN74H55 

DM74H60 

Fairchild 

74H60 


ITT 

ITT74H60 


Signetics 

74H60 


Tl 

SN74H60 

DM74H62 

Fairchild 

74H62 


Signetics 

74H62 


Tl 

SN74H62 

DM74H71 

Fairchild 

74H71 


Signetics 

74H71 


Tl 

SN74H71 

DM74H72 

Fairchild 

74H72 


ITT 

ITT74H72 


Signetics 

74H72 


Tl 

SN74H72 

DM74H73 

Fairchild 

74H73 


ITT 

ITT74H73 


Signetics 

74H73 


Tl 

SN74H73 

DM74H74 

Fairchild 

74H74 


ITT 

ITT74H74 


Raytheon 

74H74 


Signetics 

74H74 


Tl 

SN74H74 

DM74H76 

Fairchild 

74H76 


Signetics 

74H76 


Tl 

SN74H76 

DM74H78 

Fairchild 

74H78 


Tl 

SN74H78 

DM74LS00 

Fairchild 

74LS00 


Manufacturer 

Device 

[Replacement 

'Source 

IC Master 
Device Page 

Manufacturer j Replacement 
Device ' Source 

IC Master 
Device Page 

Manufacturer | Replacement 
Device ' Source 

IC Master 
Device Page 

DM74LS00 

ITT 

ITT74LS00 

DM74LS113 Raytheon 

74LS113 


DM74LS153 ITT 

ITT74LS153 


Motorola 

SN74LS00 

Signetics 

74LS113 


Motorola 

SN74LS153 


NEC America 

/iPB74LS00 

Tl 

SN74LS1 13 


NEC America 

pPB74LSl53 


Raytheon 

74LS00 

DM74LS1 14 Fairchild 

74LS114 


Raytheon 

74LS153 


Signetics 

74LS00 

ITT 

ITT74LS114 


Signetics 

74LS153 


Tl 

SN74LS00 

Motorola 

SN74LS1 14 


Tl 

SN74LS153 

DM74LS01 

Fairchild 

74LS01 

Raytheon 

74LS114 


DM74LS154 Signetics 

74 LSI 54 


ITT 

ITT74LS01 

Signetics 

74LS114 


DM74LS155 Fairchild 

74LS155 


Raytheon 

74LS01 

Tl 

SN74LS1 14 


ITT 

ITT74LS155 


Signetics 

74LS01 

DM74LS12 Fairchild 

74LS12 


Motorola 

SN74LS155 


Tl 

SN74LS01 

Raytheon 

74LS12 


NEC America 

pPB74LSl55 

DM74LS02 

Fairchild 

74LS02 

Signetics 

74LS12 


Raytheon 

74LS155 


ITT 

ITT74LS02 

Tl 

SN74LS12 


Signetics 

74LS155 


Motorola 

SN74LS02 

! DM74LS122 Raytheon 

74LS122 

275 

Tl 

SN74LS1 55 


NEC America 

fiP874LS02 

Tl 

SN74LS122 


DM74LS156 Fairchild 

74LS156 


Raytheon 

74LS02 

DM74LS123 AMD 

SN74LS123 


ITT 

ITT74LS156 


Signetics 

74LS02 

ITT 

ITT74LS123 


Motorola 

SN74LS156 


Tl 

SN74LS02 

Raytheon 

74LS123 

275 

Raytheon 

74LS156 

DM74LS03 

Fairchild 

74LS03 

Tl 

SN74LS123 


Signetics 

74LS156 


ITT 

ITT74LS03 

DM74LS125 Fairchild 

74LS125 


Tl 

SN74LS156 


Motorola 

SN74LS03 

ITT 

ITT74LS1 25 


DM74LS157 AMD 

SN74LS157 


NEC America 

fiPB74LS03 

Raytheon 

74LS125 


Fairchild 

74LS157 


Raytheon 

74LS03 

Signetics 

74LS125 


ITT 

ITT74LS157 


Signetics 

74LS03 

Tl 

SN74LS125A 


Motorola 

SN74LS157 


Tl 

SN74LS03 

DM74LS126 Fairchild 

74LS126 


NEC America M PB74LS157 

DM74LS04 

Fairchild 

74LS04 

ITT 

ITT74LS126 


Raytheon 

74LS157 


ITT 

ITT74LS04 

Motorola 

SN74LS126 


Signetics 

74LS157 


Motorola 

SN74LS04 ' 

Raytheon 

74LS126 


Tl 

SN74LS157 


NEC America 

pPB74LS04 

Signetics 

74LS126 


DM74LS158 AMD 

SN74LS158 


Raytheon 

74LS04 

Tl 

SN74LS126A 


Fairchild 

74LS158 


Signetics 

74LS04 

DM74LS13 Fairchild 

74LS13 


ITT 

ITT74LS158 


Tl 

SN74LS04 

ITT 

ITT74LS13 


Motorola 

SN74LS158 

DM74LS05 

Fairchild 

74LS05 

Motorola 

SN74LS13 


Raytheon 

74LS158 


ITT 

ITT74LS05 

Raytheon 

74LS13 

264 

Signetics 

74LS158 


Motorola 

SN74LS05 

Signetics 

74LS13 


Tl 

SN74LS158 


NEC America 

pPB74LS05 

Tl 

SN74LS13 


DM74LS160 AMD 

SN74LS160 


Raytheon 

74LS05 

DM74LS132 Fairchild 

74LS132 


Fairchild 

74LS160 


Signetics 

74LS05 

ITT 

ITT74LS132 


ITT 

lTT74tS160 


Tl • 

SN74LS05 

Motorola 

SN74LS132 


Motorola 

SN74LS160 

DM74LS08 

Fairchild 

74LS08 

Raytheon 

74LS132 

264 

Raytheon 

74 LSI 60 


ITT 

ITT74LS08 

Signetics 

74LS132 


Signetics 

74LS160 


Motorola 

SN74LSQ8 

Tl 

SN74LS132 


Tl 

SN74LS160 


NEC America 

(J.PB74LS08 

DM74LS136 Fairchild 

74LS136 


DM74LS161 AMD 

SN74LS161 


Raytheon 

74LS08 

ITT 

in74LS136 


Fairchiid 

74US161 


Signetics 

74LS08 

Motorola 

SN74LS136 


ITT 

ITT74LS161 


Tl 

SN74LS08 

Raytheon 

74LS136 


Motorola 

SN74LS161 

DM74LS09 

Fairchild 

74LS09 

Signetics 

74LS136 


NEC America pPB74LS161 


ITT 

ITT74LS09 

Tl . 

SN74LS136 


Raytheon 

74LS161 


Motorola 

SN74LS09 

DM74LS1 38 AMD 

SN74LS138 


Signetics 

74LS161 


Raytheon 

74LS09 

Fairchild 

74LS138 


Tl 

SN74LS161 


Signetics 

74LS09 

ITT 

ITT74LS138 


DM74LS162 AMD 

SN74LS1 62 


Tl 

SN74LS09 

Motorola 

SN74LS138 


Fairchild 

74LS162 

DM74LS10 

Fairchild 

74LS10 

NEC America 

M PB74LS138 


ITT 

ITT74LS162 


ITT 

ITT74LS10 

Raytheon 

74LS138 


Motorola 

SN74LS162 


Motorola 

SN74LS10 

Signetics 

74LS138 


Raytheon 

74LS162 


NEC America 

F PB74LS10 

Tl 

SN74LS138 


Signetics 

74LS162 


Raytheon 

74LS10 

DM74LS139 AMD 

SN74LS139 


Tl 

SN74LS162 


Signetics 

74LS10 

Fairchild 

74LS139 


DM74LS163 AMD 

SN74LS163 


Tl 

SN74LS10 

ITT 

ITT74LS1 39 


Fairchild 

74LS163 

DM74LS107 Fairchild 

74LS107 

Motorola 

SN74LS139 


ITT 

ITT74LS163 


Raytheon 

74LS107 

NEC America 

pPB74LS139 


Motorola 

SN74LS163 


Signetics 

74LS107 

Raytheon 

74LS139 


Raytheon 

74LS163 


Tl 

SN74LS107 

Signetics 

74LS139 


Signetics 

74LS163 

DM74LS109 Fairchild 

74LS109 

Tl 

SN74LS139 


Tl 

SN74LS163 


ITT 

ITT74LS109A 

DM74LS14 Fairchild 

74LS14 


DM74LS164 AMD 

SN74LS164 


Motorola 

SN74LS109 

ITT 

ITT74LS14 


Fairchild , 

74LS164 


NEC America 

pPB74LS109 

Motorola 

SN74LS14 


ITT 

ITT74LS164 


Raytheon 

74LS109 

Raytheon 

74LS14 

264 

Motorola 

SN74LS164 


Signetics 

74LS109 

Signetics 

74LS14 


NEC America 

pPB74LSl64 


Tl 

SN74LS109 

Tl 

SN74LS14 


Raytheon 

74LS164 272 

DM74LS1 1 

Fairchild 

74LS11 

DM74LS15 Fairchild 

74LS15 


Signetics 

74LS164 


ITT 

ITT74LS1 1 

ITT 

ITT74LS15 


Tl 

SN74LS164 


Motorola 

SN74LS1 1 

Motorola 

SN74LS15 


DM74LS168 AMD 

SN74LS168 


NEC America 

pPB74LS1 1 

Raytheon 

74LS15 


Fairchild 

74LS168 


Raytheon 

74LS11 

Signetics 

74LS15 


Tl 

SN74LS168 


Signetics 

74LS11 

Tl 

SN74LS15 


DM74LS169 AMD 

SN74LS169 


Tl 

SN74LS1 1 

DM74LS151 AMD 

SN74LS151 


Fairchild 

74LS169 

DM74LS1 12 Fairchild 

74LS112 

Fairchild 

74LS151 


T! 

SN74LS1 69 


ITT 

ITT74LSH2 

ITT 

ITT74LS151 


DM74LS170 AMD 

SN74LS170 


NEC America 

p.PB74LS1 12 

Motorola 

SN74LS1 51 


Fairchild 

74LS170 


Raytheon 

74LS112 

NEC America jiPB74LS151 


ITT 

ITT741S170 


Signetics 

74LS112 

Raytheon . 

74LS151 


Motorola 

SN74LS170 


Tl 

SN74LS1 12 

Signetics 

74LS151 


Raytheon 

74LS170 

DM74LS113 Fairchild 

74LS113 

Tl 

SN74LS151 


Signetics 

74LS170 


ITT 

ITT74LS1 13 

DM74LS153 AMD 

SN74LS153 


Tl 

SN74LS170 


NEC America 

M PB74LS113 

Fairchild 

74LS153 


DM74LS173 Fairchild 

74LS173 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer [ Replacement 
Device Source 

IC Master 
Device Page 

Manufacturer | Replacement 
Device ! Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

i Replacement 

1 Source 

IC 1 

Device 

Natinnal Semiconductor 

DM74LS221 Raytheon 

74LS221 275 

DM74LS32 

Raytheon 

/4LS32 


DM/4LS54 

Ti 

SN74LS54 

(cont’dj 


Signetics 

74LS221 


Signetics 

74LS32 


DM74LS55 

Fairchild 

74L.S55 


Tl 

SN74LS221 


Tl 

SN74LS32 



Motorola 

SN74LS55 



DM74LS24? Fairchild 

74LS247 

DM74LS352 

fair chi id 

74LS352 



NEC America 

pPB74LS55 

DM74LS1 73 Signetics 

74LS173 

Tl 

SN74LS247 


Ti 

SN74LS352 



Raytheon 

74LS55 

T! 

SN741 SI 73 

DM74LS248 Fairchild 

74LS248 

DM74LS353 Fairchild 

74LS353 



Signetics 

74LS55 

DM74LS174 AMD 

SN74LS1 74 

Tl 

SN74LS248 


Tl 

SN74LS353 



Tl 

SN74LS55 


P .474 

DM74LS249 Fairchild . 

74LS249 

DM74LS365 

Faircnild 

74LS365 


DM74LS670 AMD 

SN74LS670 

iTT 

iTT74L Si 74 

Ti 

SN74LS249 


ITT 

ITT74LS365 



Fairchild 

74LS670 



DM74LS251 AMD 

SN74LS251 


Motorola 

SN74LS365 



Motorola 

SN74LS670 

R<av it'it>0'"i 


Fairchild 

74L.S251 


NEC America 

uP874LS365 



Ravtheon 

74LS67Q 

Signetics 

74LS-74 

ITT 

ITT74LS251 


Raytheon 

74LS365 

286 


Signetics 

74LS670 

T! 


Motorola 

SN74LS251 


Signetics 

74LS365 



Tl 

SN74LS670 

DM74L.S1 75 AMD 

SN74LS175 

NEC America 

pPB74US251 


T! 

SN74LS365 


DM74LS73 

Fairchild 

74LS73 

Fairchild 

74LS175 

Raytheon 

74LS251 

DM74LS366 Fairchild 

74LS366 



ITT 

ITT74LS73 

ITT 

ITT/4LS175 

Signetics 

74LS251 


ITT 

ITT74LS366 



Motorola 

SN74LS73 

Motoioia 

SN74LS175 

T * 

SN74LS251 


Motorola 

SN74LS366 



Raytheon 

74LS73 

NEC AmeriCci 

pPB74LS175 

DM74LS253 AMD 

SN74LS253 


NEC America 

P-PB74LS366 



Signetics 

74LS73 

Raytheon 

74LS175 

Fairchild 

74LS253 


Raytheon 

74LS366 

286 


Tl 

SN74LS73 

Signetics 

74LS175 

ITT 

i T T74LS253 


Signetics 

74LS366 


DM74LS74 

Fairchild 

74LS74 

Tl 

SN74LS1 75 

Motorola 

SN74LS253 


Tl 

SN74LS366 



ITT 

ITT74LS74 

DM74LS190 AMD 

SN74L.S1 90 

NEC America 

P.PB74LS253 

DM74LS367 Fairchild 

74LS367 



Motorola 

SN741S74 

Fairchiia 

74LS190 

Raytheon 

74LS253 


ITT 

ITT74LS367 



NEC America 

pPB74LS74 

ITT 

ITT74LS1 90 

Signetics 

74LS253 


Motorola 

SN74LS367 



Raytheon 

74LS74 

Motorola 

SN74LS1 90 

Ti 

STT74CS253, 


NEC An.efioa 

fj.r B74uS367 



Signetics 

/ HwQ 7 *+ 

Raytheon 

74LS190 

OM74LS257 AMD 

SN74LS257 


Raytheon 

74LS367 

286 


Tl 

SN74i_S74 

Signetics 

74LS190 

Fairchild 

74LS257 


Signetics 

74LS367 


DM74LS75 

Fairchild 

74LS75 

Ti 

SN74LS190 

ITT 

ITT741S257 


Ti 

SN74LS367 



ITT 

ITT74LS75 

HM74I <^1Qt AMH 

RM74! SI Oi 

Motorola 

SN74LS257 

DM74LS368 -Fairchild 

74LS368 



Ravtheon 

74LS75 

Fairchild 

74LS191 

NEC America 

pPB74l_S257 


ITT 

ITT74cS366 



Signetics 

74LS75 

ITT 

iTT74LS 1 9l 

Raytheon 

74lS257 


Motorola 

SN74LS368 



Ti 

SN74LS75 

Mntnrpln 

CK» 7 dl C40-! 

Signetics 

74LS257 


NEC America 

P.PB74LS368 


DM7 4LS/6 

ITT 

ITT74LS76 

Ravtheon 

74LS191 

Ti 

SN74LS257 


Raytheon 

74LS368 

286 


Raytheon 

74LS76 

Signetics 

74LS191 

OM74LS258 AMD 

oN74lS258 


StQi ‘OttCS 

74LS368 



Signetics 

74LS76 

Tl 

SN74LS191 

Fairchild 

74LS258 


Ti 

SN74LS368 



Tl 

SN74LS76 

DM74LS192 AMD 

SN74LS192 

ITT 

iTT74LS258 

DM74LS37 

Fairchild 

74LS37 


DM74LS77 

Fairchild 

74LS77 

Fairchild 

74LS192 

Motorola 

SN74LS258 


ITT 

ITT74LS37 



Raytheon 

54LS7? 

ITT 

DT?4i_$ 1 32 

NEC America 

,.DP74! S258 


Motorola 

SN741..S37 


DM74LS78 

ITT 

ITT74LS78 

Motorola 

SN74LS192 

Raytheon 

74LS258 


NEC America 

pPB74LS37 



Raytheon 

74LS78 

NEC America 

jjtP874LSl 92 

Signetics 

74LS258 


Raytheon 

74LS37 



Signetics 

74LS78 

Raytheon 

74LS132 

Ti 

SN74LS258 


Signetics 

74LS37 



Tl 

SN74LS78 

Signetics 

741S192 

DM74LS26 ra.rchild 

74LS26 


Tl 

SN74LS37 


DM74LS83A Fairchild 

74LS83 

T; 

SN74LS192 

Raytheon 

74LS26 

DM74LS38 

Fa-rchiid 

74LS38 



ITT 

ITT74lS83A 

DM74LS193 AMD 

SN74LS193 

Signetics 

74LS26 


ITT 

ITT74LS38 



Motorola 

SN74LS83 

Fairchild 

7 4 LSI 93 

Ti 

SN74LS26 


Motorola 

SN74LS38 



Raytheon 

741.S83A 

ITT 

ITT74LS193 

DM74LS27 Fairchiia 

74LS27 


NEC America 

pPB74LS38 



Signetics 

74LS83 

Motorola 

SN74LS193 

ITT 

ITT74LS27 


Raytheon 

74LS38 



Tl 

SN74LS83A 

An-.c-r.-rfi 

u P374LSt93 

Motorola 

SN74LS27 


Signetics 

74LS36 


DM74LSS5 

Fairchild 

74LS65 

Ravtneon 

74lS193 

NEC America 

pPB74LS27 


Ti 

SN74LS38 



ITT 

ITT74L.S85 

Siqnetics 

74LS193 

Raytheon 

74LS27 

DM74LS386 Fairchild 

74LS386 



Motorola 

SN74LS85 

Ti 

SN74LS193 

Signetics 

74LS27 


(77 

ITT74LS386 



Raytheon 

74LS85 

DM74.LS196 Fairchild 

74LS196 

Tl 

SN74LS27 


Motorola 

SN74LS386 



Signetics 

74LS85 

ITT 

ITT74LS196 

DM74LS279 Fairchild 

74LS279 


Raytheon 

74L.S386 



Tl 

SN74LS85 

Motorola 

SN74L3 iS 6 

ITT 

!TT74 ! S279 


Signetics 

74LS386 


DM74LS93 

Fasrchild 

74LS93 

Raytheon 

74LS196 

Motorola 

S.N74LS279 


71 

SN74LS386 



ITT. 

ITT74LS93 

Signetics 

74LS196 

NEC America 

pPB74LS279 

DM74LS395 Fairchild 

74LS395 



Motorola 

SN74LS93 

Ti 

SM74LS196 

Raytheon 

74LS279 


Raytheon 

74LS395 

291 


Raytheon 

74LS93 

DM74LS197 Fairchild 

74LS197 

Signetics 

74LS279 


Signetics 

74LS395 



Signetics 

74LS93 

ITT 

ITT74LS197 

Tl 

SN74LS279 


Tl 

SN74LS395 



Tl 

SN74LS93 

Motorola 

SN74LS197 

DM74LS283 Fairchild 

74LS283 

DM74LS40 

Fairchild 

74LS40 


UM/'4Llb/ 

intersii 

IM66G3 

Raytneon 

747,3197 

ITT 

ITT741S283 


177 

ITT74LS40 


DM74L63 

Tl 

SN54L193 

Signetics 

74LS197 

Motorola 

SN74LS283 


Motorola 

SN74LS4G 


DM74L89 

MMI 

L6560 

Tl 

SN74LS197 

Raytheon 

74LS283 


NEC America 

pPB74LS40 


DM74S00 

Fairchild 

74S00 

DM74LS20 Fairchild 

74LS20 

Signetics 

74LS283 


Raytheon 

74LS40 



Hitachi 

HD74SOO 

ITT 

ITT74LS20 

Tl 

SN74LS283 


Signetics 

74LS40 



Mitsubishi 

M5S000 

Motorola 

SN74LS20 

DM74LS290 Fa.rchilc 

74LS290 


71 

SN74LS40 



Signetics 

74S00 

NEC America 

uP874LS20 

ITT 

ITT74LS29Q 

DM74LS42 

Fairchild 

74LS42 



Tl 

SN74S00 

Raytheon 

74L.S20 

Motorola 

SN74LS290 


ITT 

ITT74LS42 


DM/4S02 

Fairchild 

74S02 

Signetics 

74L.S20 

Signetics 

74LS290 


Motorola 

oN7 4LS42 



Sigr.et.cs 

74S02 

Ti 

SN74L.S20 

Tl 

SN74LS290 


NEC Amenca 

pPB74LS42 



Tl 

SN74S32 

DM74LS ? 1 Fairchild 

74LS21 

DM74LS293 Fairchild 

74LS293 


Raytheon 

74LS42 

266 

DM74S03 

Fairchild 

74S03 

ITT 

ITT74LS21 

ITT 

ITT74LS293 


Signetics 

74LS42 



Hitachi 

HD74S03 

Motorola 

SN74LS21 

Motorola 

SN74LS293 


Tl 

SN74LS42 



Mitsubishi 

M5S003 

NEC America 

pPB/4LS2' 

Signetics 

74LS293 

DM74LS51 

Fairchild 

74LS51 



Signetics 

74S03 

Raytheon 

74LS21 

Tl 

SN74LS293 


ITT 

ITT74LS51 



Tl 

SN74S03 

Signetics 

74LS21 

DM74LS30 Fairchild 

74LS30 


Motorola 

SN74LS51 


DM74S04 

Fairchild 

74S04 

Ti 

SN74LS21 

IT'! 

ITT74LS30 


NEC America 

pPB74LS5l 



Hitachi 

HD74S04 

DM74LS22 Fairchild • 

74LS22 

. Motorola 

SN74LS30 


Raytheon 

74LS51 



Mitsubishi 

M5S004 

ITT 

ITT74LS22 

NEC America 

pPB74LS30 


Signetics 

74LS51 



Signetics 

74S04 

Motorola 

SN74LS22 

Raytheon 

74LS30 


Tl 

SN74LS51 



Tl 

SN74S04 

Raytheon 

74LS22 

Signetics 

74LS30 

DM74LS54 

Fairchild 

74LS54 


DM74S05 

Fairchild 

74S05 

Signetics 

74LS22 

Tl 

SN74LS30 


ITT 

ITT74LS54 



Hitachi 

HD74S05 

Tl 

SN74LS22 

DM74LS32 Faircnild 

74LS32 


Motorola 

SN74LS54 



Mitsubishi 

M5S005 

DM74LS221 Favchiid 

74LS22 4 

ITT 

ITT74LS32 


NEC America 

pPB74LS54 



Signetics 

74S05 

ITT 

ITT74LS221 

Motorola 

SN74LS32 


Raytheon 

74LS54 



Tl 

SN74S05 

Motorola 

SN74LS221 

NEC America 

pPB74LS32 


Signetics 

74LS54 


DM74S10 

Fairchild 

74S10 


♦ Discontinued 


iBold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 

1996 


IC MASTER 1978 



ALTERNATE SOURCE DIRECTORY 


Manufacturer I Replacement 


Device 

! Source 

Device Page 

National Semiconductor 
(cont’d) 

DM74S10 

Hitachi 

HD74S10 


Mitsubishi. 

M5S010 


Signetics 

74S10 


Tl 

SN74S10 

DM74S11 

Fairchild 

74S11 


Hitachi 

HD74S11 


Mitsubishi 

M5S011 


Signetics 

74S11 


Tl 

SN74S1 1 

DM74S112 

Fairchild 

74S112 


Hitachi 

HD74S1 12 


Mitsubishi 

M5S112 


Motorola 

SN74S1 12 


Signetics 

74S112 


Tl 

SN74S112 

DM74S113 

Fairchild 

74S113 


Hitachi 

HD74S113 


Mitsubishi 

M5S113 


Motorola 

SN74S1 13 


Signetics 

74S113 


Tl 

SN74S113 

DM74S1 14 

Fairchild 

74S114 


Hitachi 

HD74S1 14 


Mitsubishi 

M5S114 


Signetics 

74S114 


Tl 

SN74S1 14 

DM74S133 

Fairchild 

74S133 


Hitachi 

HD74S133 


Mitsubishi 

M5S133 


Signetics 

74S133 


Tl 

SN74S133 

DM74S134 

Fairchild 

74S134 


Hitachi 

HD74S134 


Signetics 

74S134 


Tl 

SN74S134 

DM74S135 

Fairchild 

74S135 


Hitachi 

HD74S135 


Signetics 

74S135 


Tl 

SN74&135 

DM74 SI 38 

AMD 

SN74S138 


Fairchild 

74S138 


Mitsubishi 

M5S138 


Signetics 

74S138 


Tl 

SN74S138 

DM74S139 

AMD 

SN74S139 


Fairchild 

74S139 


Signetics 

74S139 


Tl 

SN74S1 39 

DM74S140 

Fairchild 

74S140 


Hitachi 

HD74S140 


Signetics 

74S140 


Tl 

' SN74S140 

DM74S15 

Fairchild 

74S15 


Hitachi 

HD74S15 


Mitsubishi 

M5S015 


Signetics 

74S15 


Tl 

SN74S15 

DM74S151 

AMD 

SN74S151 


Fairchild 

74S151 


Hitachi 

HD74S151 


Mitsubishi 

M5S151 


Signetics 

74S151 


T! 

SN74S151 

DM74S153 

AMD 

SN74S153 


Fairchild 

74S153 


Mitsubishi 

M5S153 


Signetics 

74S153 


Tl 

SN74S153 

DM74S157 

AMD 

SN74S157 


Fairchild 

74S157 


Mitsubishi 

M5S157 


Signetics 

74S157 


T! 

SN74S157 

DM74S158 

AMD 

SN74S158 


Fairchild 

74S158 


Mitsubishi 

M5S158 


Signetics 

74S158 


Tl 

SN74S158 

DM74S174 

AMD 

SN74S174 


Fairchild 

74S174 


Hitachi 

HD74S174 


Mitsubishi 

M5S174 


1C Master Manufacturer j Replacement 


1C Master Manufacturer I Replacement 


DM74S2Q0 

DM74S22 


'Source 

Device Page 

Device 

'Source 

Device 

Signetics 

74S174 

DM7400 

Signetics 

7400 

Tl 

SN74S174 


Tl 

SN7400 

AMD 

SN74S175 


Toshiba 

TC7400 

Fairchild 

74S175 


TRW 

7400 

Hitachi 

HD74S175 

DM7401 

Fairchild 

7401 

Mitsubishi 

M5S175 


Hitachi 

HD2509 

Signetics 

749175 


ITT 

ITT7401 

Tl” 

SN74S175 


Mitsubishi 

M53201 

Fairchild 

74S182 


Motorola 

MC7401 

Mitsubishi 

M5S182 


Raytheon 

7401 

Signetics 

74S182 


Signetics 

7401 

Tl 

SN74S182 


Tl 

SN7401 

AMD 

SN74S195 


TRW 

7401 

Fairchild 

74S195 

DM7402 

Fairchild 1 

' 7402 

'Signetics 

74S195 


Hitachi 

HD2511 

Tl 

SN74S195 



HD7402 

Fairchild 

74S20 


ITT 

ITT7402 

Hitachi. 

HD74S20 


Mitsubishi 

M53202 

Mitsubishi 

M5S020 


Motorola 

MC7402 

Signetics 

74S20 


NEC America fiPB7402 

Tl 

SN74S20 


Signetics 

7402 

Signetics 

74S200 


Tl 

SN7402 

Fairchild 

74S22 


TRW 

7402 

Hitachi 

HD74S22 

DM7403 

Fairchild 

7403 

Mitsubishi 

M5S22 


Hitachi 

HD2528 

Signetics 

74S22 



HD7403 

Tl 

SN74S22 


ITT 

ITT7403 

AMD 

SN74S251 


Mitsubishi 

M53203 

Fairchild 

74S251 


Motorola 

MC7403 

Hitachi 

HD74S251 


Raytheon 

7403 

Mitsubishi 

M5S251 


Signetics 

7403 

Signetics 

74S251 


Tl 

SN7403 

Tl 

SN74S251 


TRW 

,7403 

AMD 

SN74S253 

DM7404 

Fairchild 

7404 

Fairchild 

74S253 


Hitachi 

HD2522 

Signetics 

74S253 



HD7404 

AMD 

SN74S257 


ITT 

ITT7404 

Fairchild 

74S257 


Mitsubishi 

M53204 

Mitsubishi 

M5S257 


Motorola 

MC7404 

Signetics 

74S257 

, 

NEC America p.PB7404 

Tl 

SN74S257 


Raytheon 

7404 


Page Device 


DM74S281 

DM74S30 


Tl 

Fairchild 

Mitsubishi 

Tl 

Intel 

MMI 

NEC Micro 

Signetics 

Tl 

Fairchild 

Hitachi 

Mitsubishi 

-Signetics 

Tl 

Fairchild 

Mitsubishi 

Signetics 

Tl 

Intel 

NEC Micro 

Intel 

NEC Micro 

Fairchild 

Hitachi 

Signetics 

Tl 

Fairchild 

Hitachi 

Signetics 

Tl 

Fairchild 

Hitachi 

Signetics 

Tl 

Fairchild 


ITT 

Mitsubishi 
Motorola 
NEC America 
Raytheon 


SN74S280 

SN74S281 

74S30 

M5S030 

SN74S30 

3601-1 

6300 1252 

^iPB403 1462 

N82S126 

SN74S387 

74S40 

HD74S40 

M5S040 

74S40 

SN74S40 

74S51 

M5S051 

74S51 

SN74S51 

3605 

HPB406 1470 

3625 

pPB426 1470 

74S64 

HD74S64 

74564 
SN74S64 

74565 
HD74S65 
74S65 " 
SN74S65 
74S86 
HD74S86 
74S86 
SN74386 
7400 
9N00 
HD2503 
HD7400 
ITT7400 
M53200 
MC7400 
;iPB7400 
7400 


ITT 

Mitsubishi 

Motorola 

NEC America 

Raytheon 

Signetics 

Tl 

TRW 

Fairchild 

Hitachi 

ITT 

Mitsubishi 
Motorola , 
Signetics 
Tl 

TRW 

Fairchild 

Hitachi 

ITT 

Mitsubishi 

Motorola 

Signetics 

Tl 

TRW 

Fairchild 

Hitachi 

ITT 

Mitsubishi 

Motorola 

Raytheon 

Signetics 

Tl 

Toshiba 

TRW 

Fairchild 

Hitachi 


SN7404 

TC7404 

7404 

7405 
HD2523 
HD7405 
ITT7405 
M53205 
MC7405 
fiPB7405 
7405 
7405 
SN7405 

7405 

7406 
HD7406 
ITT7406 
M53206 
MC7406 
7406 
SN7406 

7406 

7407 
HD7407 
ITT7407 
M53207 
MC7407 
7407 
SN7407 

7407 

7408 
HD2550 
ITT7408 
M53208 
MC7408 
7408 
7408 
SN7408 
TC7408 
7408 
740S 
HD2551 
HO7409 
ITT7409 


♦DM7412 

DM74121 


[♦DM74136 
i DM7414 


| Replacement 
' Source 

1C 1 

Device 

Mitsubishi 

M53209 

Motorola 

MC7409 

Raytheon 

7409 

Signetics 

7409 

T! 

SN7409 

TRW 

7409 

Fairchild 

7410 

Hitachi 

HD2507 


HD7410 

ITT 

ITT7410 

Mitsubishi 

M53210 / 

Motoroia 

MC7410 

NEC America 

(aPB741 0 

Raytheon 

7410 

Signetics 

7410 

Tl 

SN7410 


SN7427 

Toshiba 

TC7410 

TRW 

7410 

Fairchild 

74107 

Hitachi 

HD2530 


HD74107 

ITT 

ITT74107 

Mitsubishi 

M53307 

Motorola 

MC74107 

NECAmenca ja p B74107 

Signetics 

74107 

Tl 

SN74107 

Fairchild 

74109 

Signetics 

74109 

Tl 

SN74109 

Fairchild 

7411 

Hitachi 

HD7411 ' 

ITT 

ITT741 1 

Raytheon 

7411 

Signetics 

7411 

Raytheon 

7412 

Fairchil^ 

74121 

Hitachi 

HD74121 

ITT 

ITT74121 

Mitsubishi 

M53321 

Motoroia 

MC74121 

Signetics 

74121 

Tl 

SN74121 

TRW 

74121 

AMD 

SN74123 

Fairchild 

74123 

ITT 

ITT74123 

Mitsubishi 

M53323 

Motorola 

MC74123 

NEC America 

M PB74123 

Raytheon 

74123 

Signetics 

74123 

Tl 

SN74123 

TRW 

74123 

Fairchild 

74125 

Hitachi 

HD74125 

Mitsubishi 

M53325 

Signetics 

74125 

Tl 

SN74125 


SN74425 

Fairchild 

74126 

Hitachi 

HD74126 

Mitsubishi 

M53326 

Signetics 

74126 

Tl 

SN74126 


SN74426 

Faircniid 

7413 

ITT 

ITT7413 

Mitsubishi 

M53213 

Motorola 

MC7413 

NEC America 

/J.PB7413 

Signetics 

7413 

Tl 

SN7413 

TRW 

7413 

Fairchild • 

74132 

Hitachi 

HD74132 

Mitsubishi 

M53332 

Motorola 

MC74132 

Signetics 

74132 

Tl 

SN74132 

Raytheon 

74136 

Fairchiid 

7414 

Hitachi 

HD7414 

Mitsubishi 

M53214 

Motorola 

MC7414 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1997 








1C MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

; Replacement 

IC Master 

Manufacturer i Replacement 

iC Master 

Manufacturer 1 Replacement 

IC Master 

Device 

i Source 

Device Page 

Device 

i Source 

Device Page 

Device 

Source 

Device 

Page 

Device 

; Source 

Device Page 

National Semiconductor 

(cont’d) 

DM74156 

NEC America 
Rayti ifion 
Signetics 

p.PB741 56 

74156 

DM74166 

DM7417 

Signetics 

Fairchild 

74166 

giuy^-igg 

7417 


DM74190 

Mitsubishi 

Motorola 

ITT74190 

M53390 

MC74190 












Raytheon 

74190 












DM7414 

Signetics 

7414 

DM74157 

TRW 

74156 


ITT 

1X77417 



Signetics 

74190 


Tl 

SN7414 

AMD 

SN74157 


Mitsubishi 

M53217 



Tl 

SN74190 

DM74141 

Fairchild 

74141 


Fairchild 

74157 


Motorola 

MC7417 


DM74191 

Fairchiid 

74191 


Motorola 

MU/41 41 


Hitachi 

HD74157 


Signetics 

7417 



Hitachi 

HD74191 


NEC America 

pPB7414f 


ITT 

ITT74157 


Tl 

SN7417 



ITT 

ITT74191 



74141 


Mitsubishi 

M53357 


TRW 

7417 



Mitsubishi 

M5333 1 


Tj 

SN74141 


Motorola 

MC74157 

DM74170 

Fai/child 

74170 



Motorola 

MC74191 

DM74145 

Fairchild 

741 45 


NEC America 

pPB74157 


Hitachi 

HD2540 



Raytheon 

74191 


ITT 

0174145 


Raytheon 

74157 


Mitsubishi 

M53370 



Signe1ic« 

74191 


Mitsubish 

M53345 


Signetics 

74157 


NEC America 

pP874170 



Ti 

SN74191 


Motorola 

MC74-4S 


Ti 

SN74157 


Raytheon 

74170 


OM74182 

AMD 

SN74192 



74145 

♦ DM74158 

Raytheon 

74158 


Signetics 

74170 



Fairchild 

74192 


Signetics 

74145 

♦ DM74159 

Raytheon 

74153 


Ti 

SN74170 



ITT 

!TT?<192 


Tl 

SN74145 

DM7416 

Fairchild 

7416 

DM74172 

Signetics 

74S172 



Mitsubishi 

M53392 


TRW 

74145 


Hitachi 

HD7416 



74172 



Motorola 

MC74192 

DM74147 

Hitachi 

HD74147 


ITT 

ITT7416 


Tl 

SN74172 



NEC America 

pPB74192 


Mitsubishi 

M53347 


Mitsubishi 

M53216 

DM74173 

Fairchild 

74173 



Raytheon 

74192 


NEC Amenca 

pP374147 


Motorola 

MC7416 


Tl 

SN74173 



Signetics 

74192 


Signetics 

74147 


Signetics 

7416 

DM74174 

AMD 

SN74174 



Tl 

SN74192 


Tl 

SN74147 


Tl 

SN7416 


Fairchild 

74174 


DM74193 

AMD 

SN74193 

DM74148 

Hitachi 

HD7414B 


TRW 

7416 


Hitacru 

HD74174 



Fairchiid 

74 i 93 


Mitsubishi 

M53348 

DM74160 

AMD 

SN74160 


Mitsubishi 

M53374 



ITT 

ITT74193 


NEC America 

pPB74148 


Fairchild 

74160 


Motorola 

MC74174 



Mitsubishi 

M53393 


Signetics 

74148 


Hitachi 

HD74160 


Raytheon 

74174 



Motorola 

MC74193 



CM?d1 ±9 


ITT 

ITT74160 


Signetics 

74174 



NEC Amenca 

pPB74193 

♦DM7415 

Raytheon 

7415 


Mitsubishi 

M53360 


Tl 

SN74174 



Raytheon 

74193 

DM74150 




Motorola 

MC74160 

DM74175 

AMD 

SN74175 



Signetics 

74193 




Raythflon 

74160 


Fairchild 

74175 



Tt 

SN74193 


Mitsubishi 

M53350 


Signetics 

74160 


Hitachi 

HD74175 


DM74.194 

AMD 

SN74194 


Motorola 

MC74150 


TT 

SN74160 


Mitsubishi 

M53375 



Fairchiid 

741 94 


NEC America 

?jPB741 50 


TRW 

74160 


Motorola 

MC74175 



Hitachi 

HD74194 


Raytheon 

7415G 

DM74161 

AMD 

SN74161 


NEC Amenca 

pPB741 75 



ITT 

ITT 74 194 


Signetics 

74150 


Fairchild 

74161 


Raytheon 

74175 



Motorola 

MC74194 


t: 

S NT 4 150 


Hitachi 

HD741 6* 


Signetics 

74175 



Raytheon 

741 Sit 


TRW 

741 5D 


ITT 

ITT74161 


Tl 

SN74175 



Signetics 

74194 

DM74151 

Fairchild 

74151 


Mitsubishi 

M53361 

DM74176 

Fairchild 

74176 



Tl 

SN74194 


Hitachi 

HD74151 


Motorola 

MC74161 


Mitsubishi 

M53376 


DM74195 

AMD 

SN74195 


ITT 

ITT74151 


NEC America 

pPB74161 


Motorola 

MC74176 



Fairchiid 

74195 


Mitsubishi 

M53351 * 


Raytheon 

74161 


Signetics 

74176 



♦ ITT 

ITT74195 


Motorola 

MC74151 


Signetics 

74161 


Ti 

SN74176 



Motorola 

MC74195 


NEC America 

pPB741 51 


T! 

SN74161 

DM74177 

Fairchild 

74177 



NEC America 

P-PB74195 


Raytheon 

74151 


TRW 

74161 


Mitsubishi 

M53377 



Raytheon 

74195 


Rinnetir* 

74151 

DM74162 

AMD 

SN74162 


Motorola 

MC74177 



Signetics 

74195 


71 

SN74151 


Fairchild 

74162 


Signetics 

74177- 



Ti 

SN741S5 



A 


Hitachi 

HD74162 


Tl 

SN741 77 


DM74196 

Fairchild 

74196 


"I RW 

74151 


ITT 

ITT74162 

DM74180 

Fairchild 

74180 



Motorola 

MC74196 

♦DM74152 

Raytheon 

74152 


Mitsubishi 

M53362 

* 

Hitachi 

HD74180 



Signetics 

74196 

DM74153 

AMD 

SN74153 


Motorola 

MC74162 


ITT 

ITT74180 



Tl 

SN74196 


Fairchild 

74153 


Raytheon 

74162 


Mitsubishi 

M53380 


DM74197 

Fairchild 

74197 


Hitachi 



Signetics 

741G2 


Motorola 

MC74 1 80 



Me to rola 

MQ741Q7 


ITT 

ITT74153 


Ti 

SN74162 


NEC America 

/iPB74l80 



Signetics 

74197 


Mitsubishi 

M53353 


TRW 

74162 


Raytheon 

74180 



Tl 

SN74197 


Motorola 

MC74153 

DM74163 

AMD 

SN74163 


Signetics 

74180 


DM74198 

Fairchild 

74198 


NEC America 

uPB74153 


Fairchild 

74163 


Tl 

SN74180 



Hitachi 

HD74198 


Ravtheon 

74153 


Hitachi 

HD74163 


TRW 

74180 



Mitsubishi 

M53398 


Signetics 

74153 


ITT 

ITT74163 

DM74181 

AMD 

SN74181 



NEC Amenca 

MPB'74198 


T! 

SN74153 


Mitsubishi 

M53363 


Fairchild 

74181 



Raytheon 

74198 


TRW 

74 1 ^3 


Motorola 

MC74163 


Mitsubishi 

M53381 



Signetics 

74198 

DM74154 

AMD 

SN74154 


Raytheon 

74163 


Motorola 

MC74181 



T! 

SN74198 


Famchild 

74154 


Signetics 

74163 


NEC Amenca 

M PB74181 


DM74199 

Fairchild 

74199 


Hitachi 

HD2580 


T! 

SN74163 


Raytheon 

74181 



Mitsubishi 

M53399 


Mitsubishi 

M53354 


TRW 

74163 


Signetics 

74181 



Raytheon 

74199 


Motorola 

MC741 54 

DM74164 

AMD 

SN74164 


T! 

SN74181 



Signetics 

74199 


NEC America 

pPB741 54 



74164 

DM74182 

AMD 

SN74182 



Ti 

SN74199 


Raytheon 

74154 


Fairchiid 

74164 


Fairchild 

74182 


DM7420 

Fairchild 

7420 


Signetics 

74154 


Hitachi 

HD74164 


ITT 

ITT74182 



Hitachi 

HD2504 


Tl 

SN74154 


ITT 

ITT74164 


Mitsubishi 

M53382 




HD7420 


TRW 

74154 


Mitsubishi 

M53364 


Motorola 

MC74182 



ITT 

ITT7420 

DM74155 

Fairchild 

74155 


NEC America 

pPB74164 


NEC America 

pPB74l82 



Mitsubishi 

M53220 


ITT 

ITT74155 


Raytheon 

74164 


Raytheon 

74182 



'Motorola 

MC7420 


Mitsubishi 

M53355 


Signetics 

74164 


Signetics' 

74182 



NEC America 

pPB7420 


Motorola 

MC74155 


Tl 

SN74164 


Tl 

SN74182 



Raytheon 

7420 


NEC America 

pPB741 55 

DM74165 

Fairchild 

74165 

DM74184 

Tl 

SN74104 



Signetics 

7420 


Raytheon 

74155 


Mitsubishi 

M53365 

DM74185 

Mitsubishi 

M53385 



Ti 

SN7420 


Signetics 

74155 


Motorola 

MC74165 


T! 

SN74185 



Toshiba 

TC7420 


T! 

SN74155 


Raytheon 

74165 

♦ DM74187 

Intersil 

IM5603 



TRW 

7420 


TRW 

74155 


Signetics 

74165 


MMI 

6200 

1252 

♦ DM74200 

Fairchild 

93421 

DM74156 

Fairchild 

74 1 56 


Tl 

SN74165 


National 

DM74S187 



MMI 

6531 


Hitachi 

HD74156 

DM74166 

Fairchild 

74166 


Signetics 

N82S226 



Raytheon 

RC5340 


iTT 

iTT 74 S 56 


Hitachi 

HD74166 


Tl 

SN74187 



T| 

SN74S201 


Mitsubishi 

M53356 


Mitsubishi 

M53366 

DM74190 

Fairchild 

74190 


♦ DM7421 

Raytheon 

7421 


Motorola 

MC74156 


Raytheon 

74166 


Hitachi 

HD74190 


♦DM7422 

Raytheon 

7422 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 


1998 


IC MASTER 1978 







ALTERNATE SOURCE DIRECTORY 


1 Replacement 
1 Source 

tC Master 
Device Rage 

Manufacturer 

Device 

| Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
’Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
! Source 

IC Master 
Device Page 

Comir nnrli irtnr 

♦DM7443 

Raytheon 

7443 

DM7472 

Hitachi 

HD2529 


DM7490 

Fairchild 

7490 




♦DM7444 

Raytheon 

7444 



HD7472 



Hitachi 

HD2519 




DM7445 

Fairchild 

7445 


ITT 

ITT7472 




HD7490 





ITT 

ITT7445 


Mitsubishi 

M53272 



iTT 

ITT7490 



7423 


Mitsubishi 

M53245 


Motorola 

MC7472 



Mitsubishi 

M53290 



MC7423 


Motorola - 

MC7445 


Signetics 

7472 



Motorola 

MC7490 


Ti 

SN7423 


NEC America 

HPB7445 


TI 

SN7472 



Signetics 

7490 



7425 


Raytheon 

7445 


TRW 

7472 



TI 

SN7490 


ITT 

ITT7425 


Signetics 

7445 

DM7473 

Fairchild 

7473 




SN7490A 


Mitsubishi 

M53225 


TI 

SN7445 


Hitachi 

HD2515 



TRW 

7490 


Motorola 

MC7425 


TRW 

7445 


ITT 

ITT7473 


DM7491 

Fairchild 

7491 


TI 

SN7425 

DM7446 

Fairchild 

7446 


Mitsubishi 

M53273 



ITT 

ITT7491 

/ 

T! • 

SN74251 


Hitachi 

HD2553 


Motorola 

MC7473 



Mitsubishi. 

M53291 



7426 


ITT 

ITT7446 


NEC America 

fiPB7473 



Motorola 

MC7491 



HD7426 


Motorola 

MC7446 


Signetics 

7473 



NEC America 

^PB7491 


ITT 

ITT7426 


Signetics 

7446 


TI 

SN7473 



Signers 

7491 


Motorola 

MC7426 


TI 

SN7446 

DM7474 

Fairchild 

7474 



TI 

SN7491 



7426 



SN7446A 


Hitachi 

HD2510 




SN7491A 


TI 

SN7426 

DM7447 

Fairchild 

7447 



HD7474 


DM7492 

Fairchild 

7492 


TRW 

7426 


Hitachi 

HD2532 


ITT 

ITT7474 



Hitachi 

HD2521 


Fairchild 1 

7427 


ITT 

ITT7447 


Mitsubishi 

M53274 




HD7492 



HD7427 


Mitsubishi 

M53247 


Motorola 

MC7474 



ITT 

ITT7492 


Mitsubishi 

M53227 


Motorola 

MC7447 


NEC America 

pPB7474 



Mitsubishi 

M53292 


Motorola 

MC7427 


NEC America fiPB7447 


Raytheon 

7474 



Motorola 

MC7492 


Signetics 

7427 


Signetics 

7447 


Signetics 

7474 



Signetics 

7492 


Raytheon 

74283 


TI 

SN7447 


TI 

SN7474 



TI 

SN7492 



3621-1 



SN7447A 


TRW 

7474 




SN7492A 



7430 

DM7448 

Fairchild 

7448 

DM7475 

Fairchild 

7475 



TRW 

7492 


Hitachi 

HD2508 


ITT 

ITT7448 


Hitachi 

HD2517 


DM7493 

Fairchild 

7493 



HD7430 


Mitsubishi 

M53248 - 



HD7475 



Hitachi 

HD2520 


ITT 

ITT7430 


Motorola 

MC7448 


ITT 

ITT7475 




HD7493 


Mitsubishi 

M 53230 


Signetics 

7448 


Mitsubishi 

M53275 



ITT 

ITT7493 


Motorola 

MC7430 


TI 

SN7448' 


Motorola 

MC7475 



Mitsubishi 

M53293 


NEC America 

HPB7430 

DM7450 

Fairchild 

7450 


Signetics 

7475 



Motorola 

MC7493 


Signetics 

7430 


Hitachi 

HD2506 


TI 

SN7475 



Signetics 

7493 


TI 

SN7430 



HD7450 


TRW 

7475 



TI 

SN7493 


TRW 

7430 


ITT 

ITT7450 

DM7476 

Fairchild 

7476 




SN7493A 


Fairchild 

7432 


Mitsubishi 

M53250 


Hitachi 

HD2516 



TRW 

7493 


Hitachi 

HD7432 


Motorola 

MC7450 


ITT 

ITT7476 


DM7495 

Fairchild 

7495 


ITT 

ITT7432 


NEC America 

juPB7450 


Mitsubishi 

M53276 



Hitachi 

HD2534 


Signetics 

7432 • 


Signetics 

7450 


Motorola 

MC7476 



ITT 

ITT7495 


TI 

SN7432 


TI 

SN7450 


NEC Amenca 

IUP87476 



Mitsubishi 

M53295 


Fairchild 

7437 


TRW 

7450 


Signetics 

7476 



Motorola 

MC7495 


ITT 

1TT7437 

DM7451 

Fairchild 

7451 


TI 

SN7476 



Signetics 

7495 


Mitsubishi 

M53237 


Hitachi 

HD2505 


TRW 

7476 



Ti 

SN7495 


Motorola 

MC7437 



HD7451 

DM7483 

Fairchild 

7483 




SN7495A 


NEC America 

M PB7437 


ITT 

ITT7451 


Hitachi 

HD2535 


DM7496 

Fairchild 

7496 


Raytheon 

7437 


Motorola 

MC7451 


ITT 

ITT7483 



Hitachi 

HD2546 


Signetics 

7437 


NEC Amenca 

fiPB7451 


Mitsubishi 

M53283 




HD7496 


TI 

SN7437 


Signetics 

7451 


Motorola 

MC7483 



ITT 

ITT7496 


TRW 

7437 


TI 

SN7451 


Raytheon 

7483 



Mitsubishi 

M53296 


Fairchild 

7438 


TRW 

7451 


Signetics 

7483 



Motorola 

MC7496 ' 


ITT 

ITT7438 

DM7453 

Fairchild 

7453 


Ti 

SN7483 



Signetics 

7496 


Mitsubishi 

M53238 


Hitachi 

HD2512 



SN7483A 



TI 

SN7496 


Motorola 

MC7438 



HD7453 

DM7485 

Fairchild 

7485 



TRW 

7496 


NEC America 

MPB7438 


ITT 

ITT7453 


Hitachi 

HD7485 


DM75L60 

TI 

SN54L192 


Raytheon 

7438 


Mitsubishi 

M53253 


Mitsubishi 

M53285 


DM75L63 

TI 

SN54L193 


Signetics 

7438 


Motorola 

MC7453 


Motorola 

MC7485 


DM7535 

NEC Micro H PB403 

1462 

Ti 

SN7438 


NEC America 

HPB7453 


NEC America 

fiPB7485 


DM75491 

Motorola 

MC75491 


TRW 

7438 


Signetics 

7453 


Signetics 

7485 



National 

DS75491 


Fairchild 

7440 


TI 

SN7453 


TI 

SN7485 


DM75492 

Motorola 

MC75492 


Hitachi 

HD2501 


TRW 

7453 


TRW 

7485 



National 

DS75492 



HD7440 

DM7454 

Fairchild 

7454 

DM7486 

Fairchild 

7486 


DM7551 

TI 

SN54173 


ITT 

ITT7440 


Hitachi 

HD2514 


Hitachi 

HD2526 ' 


DM7560 

TI 

SN54192 


Mitsubishi 

M53240 



HD7454 



HD7486 


DM7563 

TI 

SN54193 


Motorola 

MC7440 


ITT 

ITT7454 


ITT 

ITT7486 


DM7570 

TI 

SN54164 


NEC Amenca uPB7440 


Motorola 

MC7454 


Mitsubishi 

M53286 


♦DM7573 

Harris 

HPROM1024A 


Signetics 

7440 


NEC Amenca 

pPB7454 


Motorola 

MC7486 



Intel 

M3601 


TI 

SN7440 


Signetics 

7454 


NEC Amenca 

pPB7486 



Intersil 

1M5603 


TRW 

7440 


TI 

SN7454 


Raytheon 

7486 



MMI 

5300 

1248 

Fairchild 

7441 


TRW 

7454 


Signetics 

7486 



National 

DM54S387 

1264 

Hitachi 

HD2518 

DM7460 

Fairchild 

7460 


TI 

SN7486 



TI 

SN54S387 


Mitsubishi 

M53241 


Hitachi 

HD7460 


TRW 

7486 


♦ DM7574 

AMD 

AM27S09 


Signetics 

7441 


Mitsubishi 

M53260 

DM7488 

Intersil 

IM5600 



Harris 

HM7602 

1192 

TI 

SN74141 


Motorola 

MC7460 


MMI 

6230 

1252 



HPROM1 024 

Fairchild 

7442 


NEC America 

fiPB7460 


TI 

SN7488 



Intersii 

IM5623 


Hitachi 

HD2536 


Signetics 

7460 



SN7488A 



MMI 

5301 

1248 


HD7442 


TI 

SN7460 

DM7489 

AMD 

C3101 



National 

DM54S287 

1264 

ITT 

ITT7442 


TRW 

7460 



SN7489 



NEC Micro 

(iPB403 

1462 

Mitsubism 

M53242 

DM7470 

Fairchild 

7470 


Fairchild 

7489 



Ti 

SN54S287 


Motorola 

MC7442 


ITT 

ITT7470 


Mitsubishi 

M53280 


DM7577 

Harris 

HM7602 

1192 

NEC America 

jiPB7442 


Mitsubishi 

M53270 


MMI 

6560 



Ti 

SN54S188 


Raytheon 

7442 


Motorola 

MC7470 


NEC Micro 

MPB2089 


DM7578 

Harris 

HM7603 

1192 

Signetics 

7442 


Signetics 

7470 


Raytheon 

7489 



TI 

SN54S288 


TI 

SN7442 


TI 

SN7470 


TI 

SN7489 


♦ DM7582 

TI 

SN54S301 



SN7442A 

DM7472 

Fairchild 

7472 


TRW 

7489 


DM7588 

. . . 

TI 

SN54S188 



(cont’d) 


DM7423 


DM7425 


DM74251 

DM7426 


DM7427 


♦DM74283 

DM74287 

DM7430 


DM7432 


DM7437 


DM7438 


DM7440 


DM7441 


DM7442 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1C MASTER 1978 
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Manufacturer 1 Replacement 1C Master j 

Device 'source Device Page 

National Semiconductor 


(cont’d) 




DM7590 

TI 

SN54165 


DM7596 

Ti 

SN54S473 


♦DM7597 

Intersil 

IM5623 



MMi 

5201 

i252 


National 

DM75S97 



TI 

SN54S287 




SN54S370 


♦ DM7593 

Intersil 

IM5610 



MMI 

5231 

1252 


National 

DM75598 


DM7599 

AMD 

AM27S03 

i 



DM7599 



MMI 

5561 



TI . 

SN54S189 


DM76170 

Ti 

SN54U64 


DM76L97 

Intersil 

IM5623 


♦DM76199 

MMI 

L5561 



National 

DM54S189 

1292 

♦DM7640 

National 

DS7640 


DM77S295 

NEC Micro 

uPB405 


DM77S296 

NEC Micro pPB425 

1466 

♦DM7795 

National 

DM77S95 

1281 

♦ DM7796 

MMI 

5241 

1252 


National 

DM77S96 

1281 

•frM7flyy 


ps?flyy 


DM7800 

TI 

SN55180 


DM781 C 


SN5426 


DM76 1 2 

TI 

3N641 6 


♦ DM7893 

National 

DS55493 


♦DM7894 

National 

DS55494 


DM8093 

TI 

SN74125 


DM8094 

TI 

SN74126 


DM8095 

TI 

SN74365 


DM8096 

TI 

SN74366 


DM8097 

T! 

SN74367 


DM8098 

TI 

SN74368 


♦DM81 L22 

TI 

SN74L157 


♦DM81 S60 

Fairchild 

93S47 


DM8121 

Ti 

SN74251 


DM8123 

TI 

SN74S257 


DM8200 

Signeties 

N8269 


♦DM8213 

Fairchild 

9311 



Motorola 

MC8311 



Raytheon 

RC931 1 



Signeties 

74154 



TI 

SN74154 


DM8214 

TI 

SN74LS253 


DM8220 

Hitachi 

HD2525 


DM8280 

Fairchild 

93176 



Raytheon 

RC8280 



Signeties 

N8280 



T! 

SN74176 


DM8281 

Fairchild 

93177 



Raytheon 

RC8281 



Signeties 

N8281 



T! 

SN74177 


♦DM8283 

Fairchild 

9383 



Motorola 

MC7483 



Signeties 

7483 



TI 

SN7483A 


DM8288 

Signeties 

N8288 


DM8290 

Fairchild 

93196 



Raytheon 

RC8290 



TI 

SN74196 


DM8291 

Fairchild 

93197 



Raytheon 

RC8291 



T! 

SN74197 


♦ DM8296 

TI 

SN74196 


DM8300 

AMD 

9300 



Fairchild 

9300 



Ftaytheon 

RC9300 



TI 

SN29300 


DM8301 

AMD 

9301 



TI 

SN29301 


DM8309 

AMD 

9309 



Fairchild 

9309 



TI 

SN29309 


DM8310 

AMD 

9310 



Fairchild 

9310 



Raytheon 

RC93 1 0 



TI 

SN29310 


DM8311 

AMD 

9311 



1C Master i Manufacturer | Replacement 
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1C Master Manufacturer | Replacement 

Page Device Source Device 


DM85L60 

DM85L63 

DM85S228 

DM85S229 


Fairchild 

9311 

i DM8578 

T! 

SN74S288 


DM935 

Raytheon 

RC931 1 

1 DM8579 

T! 

SN74164 



Ti 

SN29311 

(♦DM8580 

Fairchild 

9395 


DM936 

AMD 

9312 

j 

Motorola 

MC7495 



Fairchiio 

9312 

| 

Signeties 

7495 



Raytheon 

RC9312 


Tl 

SN7495A 


DM937 

TI 

SN29312 

[♦DMasaa 

Fairchild 

93411 



AMO 

9316 

{ 

MMI 

6430 



Fairchild 

9316 

i 

Tl 

SN74S301 


DM944 

Raytheon 

RC9316 

UDM8588 

Intersil 

IM5600 



Ti 

SN29316 


Tl- 

SN74S188 



AMD 

9322 

i DM8590 

Fairchild 

93165 


DM945 

Fa rchiid 

9322 

j 

Raytheon 

74165 



Raytheon 

RC9322 


Ti 

SN74165 




74154 

♦ DM8597 

Intersil 

IM5623 


DM946 


74-157 


MMI 

6201 

1252 


Ti 

SN29322 


National 

DM85S97 



TI 

SN74L192 


Tl 

SN74S287 


DM948 

Ti 

SN74L193 



SN74S370 



Harris 

HM7681 

1220 DM8598 

Intersil 

IM5610 



Harris 

HM7680 

1220 

MMI 

6231 

1252 

DM949 

AMD 

SN74S189 


Tl 

SN74S288 



Tl 

SN74S189 

DM8599 

AMD 

AM27S03 



Signeties 

7476 



DM8599 


DM951 

Tl 

SN7476 


MMl 

6561 



Signeties 

7473 


Tl 

SN74S189 



Tl 

SN7473 

DM86L70 

Tl 

SN74L164 


DM9567 

Signeties 

7474 

DM86L97 

Intersil 

IM5623 


DM957 

Ti 

SN7474 

♦ DM86L99 

Fairchild 

IM5501 



Fairchild 

9390 


MMI 

L6561 


DM958 

Motorola 

MC7490 


National 

DM74LS189 1289 


Sioneties 

74SO 

♦ DM8600 

Motorola 

MC8300 



Tl 

SN7490A 

DM8601 

AMD 

9601 


DM9601 

Fairchild 

9392 


Faircntid 

9601 



Motorola 

MC7492 


Raytheon 

RF8601 



Signeties 

7492 


Signeties 

N8T22 


DM9602 

Tl 

SN7492A 


Tl 

SN29601 



Fa.rcni.a 


DM8602 

AMD 

S6C2 


DM96 ' 

Motorola 

MC7493 


Fairchild 

9602 



Signeties 

7493 


Raytheon 

RF8602 



Tl 

SN7493A 

♦ DM8640 

National 

DS8640 


DM962 

Fairchild 

9375 


Tl 

SN74141 



Motorola 

MC7475 

DM8796 

MM! 

6241 

1252 


Signeties 

7475 

♦DM88XX 

National 

DS88XX 


DM963 

Tl 

SN7475 

DM8810 

T{ 

SN7426 



Tl 

SN74173 

DM8842 

Tl 

SN7442A 



Fairchild 

9360 

DM8846 

Tl 

SN7446A 


DP8212 

Hitachi 

HD2541 

DM8847 

T! 

SN7447A 


DP8216 

iTT 

ITT74192 

DM8648 

Tl 

SN7448 


DP8224 

Motorola 

MC74192 

♦DM8860 

National 

DS75491 


DP8226 

Raytheon 

74192 

♦ DM8862 

National 

DS75492 


DP8228 

Signeties 

74192 

DM8893 

National 

DS75493 


DP8238 

Tl 

SN74192 

DM8894 

National 

DS75494 


DS0026 

Fairchild 

9366 

DM9093 

Molotuia 

MC853 



Hitachi 

HD2542 


Raytheon 

RM993 



ITT 

ITT74193 


Tl 

SN 158093 


DS1488 

Motorola 

MC74193 

DM9094 

Motorola 

MC856 



Raytheon 

74193 


Raytheon 

RM9094 



Signeties 

74193 


Tl 

SN 158094 



Tl 

SN74193 

DM9097 

Motorola 

MC855 



Fairchild 

93164 


Tl 

SN 158097 



Motorola 

MC74164 

DM9099 

Motorola 

MC852 



Raytheon 

74164 


Raytheon 

RM999 



T! 

SN74164 


Tj 

SN 158099 


DS1489 

Fairchild 

93416 

DM930 

Motorola 

MC830 



Harris 

HPROM1024A 


Raytheon 

RM930 



Intel 

3601 


Tl 

SN 15830 



Intersil 

IM5603 

DM9300 

AMD 

9300 



MMI 

6300 

1252 

Raytheon 

RM9300 



National 

DM74S387 

1264 

Ti 

SN29300 



Signeties 

N82S126 

DM9301 

AMD 

9301 



Tl 

SN74S387 


T| 

SN29301 


DS1489A 

Fairchild 

93426 

DM93t2 

AMD 

9312 



Hams 

HPROM1024 

11 

SN29312 


DS1603 

Intel 

3621 

DM932 

Motorola 

MC832 


DS3603 

Intersil 

IM5603 


Raytheon 

RM932 


DS3604 


IM5623 


Tl 

SN 15838 


DS3611 

MMI 

6301 

1252 DM9322 

AMD 

9322 


DS3612 

National 

DM74S287 

1264 

Raytheon 

RM9322 


DS3613 

Tl 

SN74S287 



54157 


DS3614 

AMD 

AM27S08 


Tl 

SN29322 


DS36147 

Harris 

HM7602 

1192 DM933 

Motorola 

MC333 


DS36177 

Tl 

SN74S188 


Raytheon 

PM933 


DS3645 

Harris 

HM7603 

1192 

T! 

SN1 5833 


DS3647 

MMI 

6331 

1252 DM93415 

NEC Micro M PB2205 

1418 

DS3650 

Signeties 

N82S123 

DM935 

Motorola 

MCB40 


DS3651 


Motorola 

Raytheon 

Ti 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

Ti 

Motorola 
Raytheon 
TI ' 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

Ti 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

TI 

AMD 

Raytheon 

TI 

AMD 

Raytheon 


Raytheon 

TI 

Motorola 

Raytheon 

TI 

Motorola 

Raytheon 

TI 

NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
AMD 
Motorola 
TI 

AMD 

Exar 

ITT 

Motorola 
Raytheon 
Signeties 
Silicon G 
TI 

AMD 

Exar 

ITT 

Motorola . 
Raytheon 
Signeties 
Silicon G 
TI 

Exar 

Signeties 

AMD 

AMD 

AMD’ 

Signeties 

Signeties 

Signeties 

Signeties 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 


RM935 

SN 15835 

MC836 

RM936 

SN 15836 

MCS37 

RM937 

SNil 5837 

MC844 

RM944 

SNl 5844 

MC845 

RM945 

SN15845 

MCB46 

RM946 

SN 15846 

MC848 

RM948 

SN15B48 

MC849 

RM949 

SN 15849 

MC851 

HM951 

SN15851 

MC857 

RM957 

SN 15857 

MC856 

RM958 

SN 15858 

9601 
RF9601 
SN29601 

9602 
RF9602 

RM961 

SN 15861 

MC862 

RM962 

SN 15862 

MC863 

RM963 

SN15863 

uPB8212 

jiPB8216 

P-PB8224 

p.PB8226 

mPB8228 

MPB8238 

MH0026 

MMH0026 

SN75369 

MCI 488 

XR1488 

ITT1488 

MCI 488 

RC1488 

MC1488 

SGI 488 

SN75188 

MCl 489 

XR1489 

ITT 1489 

MCl 489 

RC1489 

MC1489 

SGI 489 

SN75189 

XR1489A 

MC1489A 

DS1603 

DS3603 

DS3604 

DS3611 

DS3612 

DS3613 

DS3614 

DS36147 

DS36177 

DS3645 

DS3647 

MC3450 


♦ Discontinued 


2000 
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National Semiconductor 
(cont’d) 

DS3652 

Motorola 

MC3452 

DS3653 

Motorola 

MC3432 

DS3674 

Motorola 

MC3460 

DS3675 

Motorola 

DS3675 

DS3677 

Motorola 

DS3677 

DS3687 

Motorola 

MC3487 

DS55107 

AMD 

SN55107 


Fairchild 

55107 


DS5538 

DS5539 

DS55450 

DS55451 

DS55452 

DS55453 

DS55454 

DS55460 

DS55461 

DS55462 

DS55463 

DS55464 

DS75107 


Motorola 

Raytheon 

Tl 

AMD 

Fairchild 

Motorola 

Raytheon 

Tl 

AMD 

Fairchild 

Raytheon 

Tl 

AMD 

Fairchild 

Tl 

Fairchild 
Tl . 
Fairchild 
Tl 

AMD 

T! 

AMD 

Tl 

Tl 

Tl 

AMD 

Fairchild 

Motorola 

Tl 

AMD 

Fairchild 

Motorola 

Tl 

Fairchild 

Motorola 

Tl 

Fairchild 

Motorola 

Tl 

AMD 

Motorola 

Raytheon 

Tl 

Fairchild 

Motorola 

Fairchild 

Motorola 

Motorola 

Motorola 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

AMD 

Fairchild 

.ITT 

Motorola 

Raytheon 

Tl 

AMD 

Fairchild 

ITT 

Motorola 

Raytheon 

Tl 

AMD 

Fairchild 

ITT 


MC55107 

RM55107 

SN55107B 

SN55108 

55108 
MC55108 
RM55108 
SN55108B 
SN55109 

55109 
RM55109 
SN55109A 
SN55110 

55110 
SN55110A 

55121 
SN55121 

55122 
SN55122 
SN5520 
SN5520 
SN5521 
SN5520 
SN5522 
SN5522 
SN5524 

5524 
MC5524 
SN5524 
SN5525 

5525 
SN5525 
SN5524 

5528 
MC5528 
SNI5528 

5529 
MC5529 
SN5528 
SN55325 
MC55325 
RM55325 
SN55325 

5534 
MC5534 

5535 
MC5535 
MC5538 
MC5539 
SN55450 
SN55451 
SN55452 
SN55453 
SN55454 
SN55460 
SN55461 
SN55462 
SN55463 
SN55464 
SN75107 

75107 
ITT75107 
MC75107 
RC75107 
SN75107B 
SN74108 

75108 
ITT75108 
MC75108 
RC75108 
SN75108B 
SN75109 

75109 
ITT75109 


Manufacturer 

Device 

| Replacement 1C Master 

' Source Device Page 

Manufacturer j Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer j Replacement 1C Master 

Device : Source Device Page 

DS75109 

Motorola 

MC75109 

DS7534 

Silicon G 

SG7534 

DS8880 

Signetics 

DS8880 



Raytheon 

RC75109 

DS7535 

Fairchild 

7535 


Tl 

SN75480 



T! 

SN75109A 


Motorola 

MC7535 

DS8889 

Motorola 

MC3491 


DS751 1 0 

AMD 

SN75110 

DS75361 

Tl 

SN75361 A 

IDM2901 A 

AMD 

AM2901A 



Fairchild 

75110 

DS75364 

Tl 

SN75364 


Fairchild 

F2901 A 



ITT 

ITT751 10 

DS75365 

Motorola 

MC75365 



9409 



Motorola 

MC75110 


Tl 

SN75365 


NEC Micro pPB2901 

1850 


Raytheon 

RC75110 

DS7538 

Motorola 

MC7538 


Raytheon 

AM2901A 



Tl 

SN75110A 


Silicon G 

SG7538 


Signetics 

N2901 

1851 

DS75121 

Fairchild 

75121 

DS7539 

Motorola 

MC7539 

IDM2902 

AMD 

2902 



Motorola 

MC8T13 


Silicon G 

SG7539 


Motorola 

MC2902 



Tl 

SN75121 

DS75450 

Fairchild 

75450 


NEC Micro pPB2902 

1850 

DS75122 

Fairchild 

75122 


Motorola 

MC75450 


Raytheon 

AM2902 



Motorola 

MC8T14 


Raytheon 

RC75450 

IDM2909A 

AMD 

2909 



Tl 

SN75122 


Signetics 

75450 


Motorola 

MC2909 


DS75123 

Fairchild 

75123 


Silicon G 

SG75450 


NEC Micro pPB2909 

1850 


Motorola 

MC8T23 


Tl 

SN75450 


Raytheon 

AM2909 



Tl 

SN75123 

DS75451 

Fairchild 

75451 

IDM291 1 A 

AMD 

AM2911 


DS75124 

Fairchild 

75124 


Motorola 

MC75451 


Motorola 

MC291 1 



Motorola 

MC8T24 


Raytheon 

RC75451 


NEC Micro M PB2911 

1850 


Tl 

SN75124 


Signetics 

75451 


Raytheon 

AM291 1 


DS75150 

Tl 

SN75150 


Silicon G 

SG75451 

INS1671 

Western 

UC1671 


DS75154 

Fairchild 

75154 


Tl 

SN75451 

INS1771 

Western 

FD1771 



Tl 

SN75154 

DS75452 

Fairchild 

75452 

INS2650 

Signetics 

2650 


DS7520 

AMD 

SN7520 


Motorola 

MC75452 

INS2651 

Signetics 

2651 



ITT 

ITT7520 


Raytheon 

RC75452 

INS2656 

Signetics 

2656 



Motorola 

MC7520 


Signetics 

75452 

INS4001 

Intel 

4001 



Signetics 

7520 


Silicon G 

SG75452 

INS4002 

Intel 

4002 



Silicon G 

SG7520 


Tl 

SN75452 

INS4003 

Intel 

4003 



Tl 

SN7520 

DS75453 

Fairchild 

75453 

INS4004 

Intel 

4004 


DS75207 

AMD 

SN75207 


Motorola 

MC75453 

INS4008 

Intel 

4008 



Fairchild 

75207 


Raytheon 

RC75453 

INS4009 

Intel 

4009 



Tl 

SN75207B 


Signetics 

75453 

INS8080A 

AMD 

9080A 


' DS75208 

AMD 

SN75208 


Tl 

SN75453 


Intel 

8080A 



Fairchild 

75208 

DS75454 

Fairchild 

75454 


NEC Micro M PD8080AF 1736 


Tl 

SN75208B 


Motorola 

MC75454 


Signetics 

MP8080A 


DS7521 

AMD 

SN7521 


Raytheon 

RC75454 


Tl 

TMS8080A 



Signetics 

7521 


Signetics 

75454 

INS8251 

NEC Micro /iPD8251 

1814 


Silicon G 

SG7521 


Silicon G 

SG75454 

INS8255 

NEC Micro aPD8255 

1830 


Tl 

SN7520 


Tl 

SN75454 

ISP-8A/600 

Signetics 

ISP-8A/600 


DS7522 

ITT 

017522 

DS75460 

TT 

SN75460 

LF111 

AMD 

LF111 



Motorola 

MC7522 

DS76461 

Motorola 

MC75401 


Fairchild 

HAF111 



Signetics 

7522 


Tl 

SN75461 

LF11508 

PMI 

MUX-08 

958 


Silicon G 

SG7522 

DS75462 

Motorola 

MC75402 



MUX-88 

962 


Tl 

SN7522 


Tl 

SN75462 

LF12508 

PMI 

MUX-08 

958 

DS7523 

Motorola 

MC7523 

DS75463 

Motorola 

MC75403 



MUX-88 

962 


Signetics 

7523 


Tl 

SN75463 

LF13508 

PMI 

MUX-08 

958 


Silicon G 

SG7523 

DS75464 

Motorola 

MC75404 



MUX-88 

962 


Tl 

SN7522 


Tl 

SN75464 

LF152 

Datel 

AM-435-1 M 


DS7524 

AMD 

SN7524 

DS75491 

Fairchild 

75491 

LF155 

AMD 

LF155 



Fairchild 

7524 


Motorola 

MC75491 


Fairchild 

M AF155 



ITT 

ITT7524 


Tl 

SN75491 


Intersil 

LF155 



Motorola 

MC7524 

DS75492 

Fairchild 

75492 


Motorola 

LF155 



Signetics 

7524 


Motorola 

MC75492 


PMI 

OP-15 

871 


Silicon G 

SG7524 


Tl 

SN75492 


4 

PMI 55 

871 


Tl 

SN7524 

DS75493 

Tl 

SN75493 


Raytheon 

LF155 


DS7525 

AMD 

SN7525 

DS75494 

Tl 

SN75494 


Tl 

LF155 



Fairchild 

7525 

DS7800 

Tl 

SN55180 

LF156 

AMD 

LF156 



ITT 

ITT7524 

DS7820 

AMD 

DM7820 


Fairchild 

pAFI 56 



Motorola 

MC7525 


Signetics 

DS7820 


Intersil 

LF156 



NPC 

SFC2525 


Tl 

SN55182 


Motorola 

LF156 



Signetics 

7525 

DS7830 

AMD 

DM7830 


PMI 

‘ OP-16 

877 


Silicon G 

SG7525 


Signetics 

DS7830 



PM156 

877 


Tl 

SN7524 


Tl 

SN55183 


Raytheon 

LF156 


OS7528 

Fairchild 

7528 

DS7831 

AMD ‘ 

DM7831 


Tl 

LF156 



ITT 

ITT7528 


Tl 

DS7831 

LF157 

AMD 

LF157 



Motorola 

MC7528 

DS7832 

AMD 

DM7832 


Fairchild 

P.AF157 



NPC 

SFC2528 


Tl 

DS7832 


Intersil 

LF157 



Silicon G 

SG7528 

DS7838 

AMD 

DS7838 


Motorola 

LF157 



Tl 

SN7528 

DS8640 

Signetics 

SP380 


PMI 

OP-17 

882 

DS7529 

Fairchild 

7529 

DS8641 

Motorola 

DS8641 



PM157 

882 


Motorola 

MC7529 

DS8800 

Tl 

SN75180 


Raytheon 

LF157 



Silicon G 

SG7529 

DS8820 

AMD 

DM8820 


Tl 

LF157 



Tl 

SN7528 


Signetics 

DS8820 

LF198 

AMD 

LF198 


DS75322 

Tl 

SN75322 


Tt 

DS8820 

LF211 

AMD 

LF211 


DS75324 

Raytheon 

RC75324 



SN75182 


Fairchild 

jxAF21 1 



Tl 

SN75324 

DS8830 

AMD 

DM8830 

LF255 

AMD 

LF255 


DS75325 

AMD 

SN75325 


Signetics 

DS8830 


Fairchild 

pAF255 



Fairchild 

75325 


Tl 

SN75183 


Intersil 

LF255 



ITT 

ITT75325 

DS8831 

AMD 

DM8831 


Motorola 

LF255 



Motorola 

MC75325 - 


Tl 

DS8831 


PMI 

OP-15 

871 


Raytheon 

RC75325 

DS8832 

AMD 

DM8832 



PM255 

871 


Silicon G 

SG75325 


Tl 

DS8832 


Raytheon 

LF255 



Tl 

SN75325 

DS8837 

Motorola 

MC3437 


Tl 

LF255 


DS7534 

Fairchild ' 

7534 

DS8838 

AMD 

DS8838 

LF256 

AMD 

LF256 



Motorola 

MC7534 


Motorola 

MC3438 


Fairchild 

pAF256 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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i Manufacturer 
; Device 

j Replacement 

' Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
Source 

l 

Oevice 

C Master Manufacturer , Replacement 

Page Device 1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
Source 

IC Master 
Device Page 

National Semiconductor 


LM102 

Motorola 

jjyh io 

LMl 303 

Motorola 

MG 1303 


LMl 58 

Signetics 

SE532 







Silicon G 

SGI 02 


Raytheon 

RC4739 



II 

LMl 58 


(cont a) 




LM104 

Fairchiid 

pA104 

LM1304 

Fairchild 

pA732 


LMl 696 

Motorola 

MCI 596 







Motorola 

LM104 

LM1307 

Fairchild 

pA?67 



Signetics 

MCI 596 


LF256 

Intersil 

LF256 



NPC 

SFC2104 


Motorola 

MCI 307 



Silicon G 

SGI 596 



Motorola 

LF256 



Raytheon 

LM104 



MCI 31 7 


LMl 60 

Fairchild 

/jA?60 



PMi 

op-ie 

377 


Silicon G 

SG104 

1 M1310 

Exar 

XR1310 


LMl 61 1 

National 

DS1611 




PM2S6 

877 


T! ■ 

LM104 


Motorola 

MC1310 


LM1612 

National 

DS1612 



Raytheon 

LF256 


LM105 

AMD 

LM105 


RCA 

CA1310 


LM1613 

National 

DS1613 



71 

LF256 



Fairchiid 

t! A 105 


Sprague 

ULN-2210 


LM1614 

National 

DS1614 


| 

AMO 

! F9R7 



Intersil 

LMl 05 

LM135! 

Motorola 

MC1351 


LMl 63 

National 

DS1603 

504 


Fairchild 

uAF257 



Motorola 

LM105 

LM139 

AMD 

LM139 


LMl 63 A 

National 

DS1604 



Intersil 

LF257 



NPC 

SFC2105 


Fairchiid 

p.A1 39 


LMl 800 

Exar 

XR1800 



Motorola 

LF257 



Raytheon 

LM 1 05 


Motorola 

LMl 39 



Fairchild 

P-A758 



PMi 

CP-17 

382 


Silicon G 

SGI 05 


Raytheon 

LMl 39 



RCA 

CA758 




PM257 

882 


Tl 

LM105 


RCA 

CA139 



Sprague 

ULN-2244 



Raytheon 

LF257 


LM106 

AMD 

LM106 


Signetics 

LMl 39 


LMl 820 

Fairchild 

pA720 



Tl 

LF257 



Raytheon 

LM106 


Silicon G 

SGI 39 



Sprague 

ULN-2137 


LF298 

AMD 

LF298 



Tl 

LM106 


Tl 

LMl 39 


LMl 829 

Fairchild 

jjA787 


LF311 

AMO 

LF311 


LM107 

AD 

AD741S 

LM1391 

Motorola 

MCI 391 


LM1841 

Fairchild 

jxA2136 


LF352 

Date! 

AM-435-1 C 



AMD 

LM107 


RCA 

CA1391 



Motorola 

MCI 356 


LF355 

AMD 

LF355 



Fairchild 

M A107 

LM1394 

Motorola 

MCI 394 



Sprague 

ULN-21 36 



Fairchild 

pAF355 



Intersil 

LM 1 07 


RCA 

CA1394 


LMl 93 

Signetics 

LM193 



Intersil 

LF355 



Motorola 

LM i 07 

LM 5 40 

Exar 

XR1 46 



Tl 

LMl S3 



Motorola 

LF355 



NPC 

SFC2107 

LM1 40-05 

Silicon G. 

SGI 40-05 


LM200 

Intersil 

LM200 



PMI 

OP-15 

871 


Raytheon 

LM107 

LM1 40-06 

Silicon G 

SG140-06 



NPC 

SFC2200 




PM355 

871 


RCA 

CA107 

LM1 40-08 

Silicon G 

SGI 40-08 



Silicon G 

SG200 



Rav/thonn 

1 F'W 



Signetics 

LM107 

LM140-12 

Silicon G 

SG140-12 


LM201 

AD 

AD201 



Tl 

LF355 



Silicon G 

SGI 07 

LM140-15 

Silicon G 

SGI 40- 15 



AMD 

LM201 


LF356 

AMD 

LF356 



Tl 

LM107 

LM140-18 

Silicon G 

SGI 40-1 8 



Fairchild 

p.A20l 



tr n . r ^ h!!r 4 

,.AC«A 


LM108 

AD 

ADI 08 

LM1 40-24 

Silicon G 

SGI 40-24 



Intersii 

LM201 



Intersil 

LF356 



AMD 

LM103 

LM1408 

Datel 

DAC-IC8BC 



Motorola 

LM201 



Motorola 

LF356 



Fairchild 

fx Ai 08 

LM1414 

Motorola 

MCI 41 4 



NPC 

SFC2201 



PMI 

OP-16 

877 


Intersil 

LM108 


Raytheon 

RC1414 



RCA 

CA201 




PM356 

877 


Motorola 

LM108 


Tl 

Tl514 




CA748 



Raytheon 

LF356 



PMI 

PM 108 

858 LM143 

Harris 

HA-2640 

700 


Signetics 

LM201 



Tl 

LF356 



Raytheon 

L M 108 

LM1458 

AMD 

1 458 



Silicon G 

SG2C' 1 


LF357 

AMD 

LF357 



RCA 

CA108 


Exar 

XR1458 



Ti 

LM201 



Fairchild 

fiAF357 



Signetics 

LM108 


Fairchild 

pAI 458 


LM202 

AMD 

LM202 



Intersil 

LF357 



Silicon G 

SGI 08 


Harris 

HA-2655 

704 


Fairchiid 

pA202 



Motorola 

LF357 


LM109 

Fairchild 

U.A103 


Motorola 

MCI 458 



Intersil 

LM202 



PM! 

OP-17 

882 


Intersil 

LM109 


PMi 

OP-14 

844 


Motorola 

LM210 




PM357 

882 ! 


Motorola 

LM109 



SSS1458 

844 


Silicon G 

SG202 



Raytheon 

LF357 



NPC 

SFC2109 


Raytheon 

RC1458 


LM204 

Fairchild 

fiA204 



Tl 

LF357 



Raytheon 

LM109 



RC4558 



Motorola 

LM204 


LF398 

AMD 

LF398 



Signetics 

LM109 


RCA 

CA1458 



NPC 

SFC2204 



Datel 

SHM-LM-2 

393 


Silicon G 

SG 1 09 


Signetics 

MCI 458 



Raytheon 

LM204 


LH0021 

Beckman 

833-21 



Tl 

LM109 


Silicon G 

SGI 458 



Silicon G 

SG204 


LH0042 

AD 

AD0042 


LM110 

AMD 

LM110 


Tl 

MC1458 



Tl 

LM204 



Intersil 

LH0042 

: 


Fairchild 

pAllO 

LMl 48 

AMD 

LM148 


LM205 

AMD 

LM205 


LH0062 

AD 

AD528 



Intersil 

LM110 


Exar 

XR4741 



Fairchild 

pA205 


LH2101 

AMD 

LH2101 



Motorola 

LM110 


Harris 

HA-4741 

735 


Intersil 

LM205 



intersii 

LH21C1 



Silicon G 

SG1 10 


Inters?! 

LMl 48 



Motorola 

LM?05 


LH2108 

Intersil 

LH2108 


LM 1 1 1 

AM U 

LM111 


Motorola 

LMl 48 



NPC 

SFC2205 


LH2110 

Intersil 

LH2110 



Fairchild 

/xA1 1 1 



MC4741 



Raytheon 

LM205 


LH2111 

AMD 

LH2111 



Intersil 

LM'11 


Raytheon 

LMl 48 



Silicon G 

SG205 



Intersil 

LH2111 



Motorola 

LM111 

LM1488 

Exar 

XR1488 


i 

Tl 

LM205 


LH2201 

AMD 

LH2201 



NPC 

SFC21 1 1 


Motorola 

MCI 488 


! LM206 

AMD 

LM206 


LH2211 

AMD 

LH221 1 



Raytneon 

LM111 


National 

DS1486 



Ti 

LM206 


LH2301 

AMD 

LH2301 



RCA 

CA111 

LMl 489 

Motorola 

MCI 489 


LM207 

AD 

AD741J 



Intersil 

LH2301 



Signetics 

LM111 


National 

DS148S 



AMD 

LM207 


LH2308 

Intersil 

LH2308 



Silicon G 

SG1 11 

LMl 49 

AMD 

LMl 49 



Fairchild 

pA207 


LH2310 

Intersil 

LH2310 



Tl 

LM111 


Intersil 

LMl 49 



Intersil 

LM207 


LH2311 

AMD 

LH231 1 


LM112 

AMD 

LM112 

LMl 496 

Fairchild 

/xA796 



Motorola 

LM207 



Intersil 

LH2311 



Raytheon 

LM112 


Motorola 

MCI 496 



NPC 

SFC2207 


LH740 

Fairchild 

pA740 



Silicon G 

SG1 1 18 


Signetics 

MCI 496 



Raytheon 

LM207 



Intersil 

LH740 


LM114 

PMI 

MAT-01 

887 

Silicon G 

SGI 496 



RCA 

CA207 



Signetics 

j*A740 


LMl 17 

Motorola 

LM117 

LMl 508 

Datel 

DAC-IC8BM 



Signetics 

LM207 


LM0052 

AD 

AD506 



T! 

LM117 

LM1514 

Motorola 

MCI 51 4 



Silicon G 

SG207 


IM100 

Intersil 

LM100 


LM118 

AD 

AD518 


Raytheon 

RM1514 



Tl 

LM207 



NPC 

SFC2100 



AMD 

LM116 


T! 

TL514 


LM208 

AD 

AD208 



Silicon G 

SG100 



Raytheon 

LM118 

lM‘ 558 

AMD 

1558 



AMD 

LM208 


LM101 

AD 

AD101 



Tl 

LM 1 1 8 


Exar 

XR1588 



Fairchild 

pA208 



AMD 

LM101 


LM119 

AMD 

LM 1 19 


Fairchiid 

jiAl 558 


i 

Intersil 

LM208 



Fairchild 

fiAIOI 


LM120 

Silicon G 

SGI 20 


Harris 

HA-2650 

704 


Motorola 

LM208 



Intersil 

LM101 


LM123 

Motorola 

LM123 


Motorola 

MC1558 



PM! 

PM208 



Motorola 

LM101 



Silicon G 

SGI 23 


PMI 

PM1558 

844 


Raytheon 

LM208 



NPC 

SFC2101 


LM124 

AMD 

LM124 



SSS1558 

844 


RCA 

CA208 



RCA 

CA101 



Fairchild 

/.iAI 24 


Raytheon 

RM1558 



Signetics 

LM208 




CA748 



Intersil 

LM124 


RCA 

CA1558 



Silicon G 

SG208 



Signetics 

LM1C1 



Motorola 

LM124 


Signetics 

MCI 558 


LM209 

Fairchild 

pA209 



Silicon G 

SG101 



Raytheon 

LM124 


Silicon G 

SGI 558 



Intersil 

LM209 



Tl 

LM101 



RCA 

CA124 


Tl 

MC1558 



Motorola 

LM209 


LM102 

AMD 

LM102 



Signetics 

LM124 

LMl 58 

Motorola 

LMl 58 



NPC 

SFC2209 



Fairchild 

pA102 



Silicon G 

SGI 24 


Raytheon 

LM158 



Raytheon 

LM209 



Intersii 

LM102 



Tl 

LM124 



RM4139 



Signetics 

LM209 



♦ Discontinued 


2002 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer I Replacement I 

Device ' Source Device 


National Semiconductor 
(cont’d) 


Silicon G 
Tl 

AMD 

Fairchild 

Intersil 

Motorola 

Silicon G 

AMD 

Fairchild 

Intersil 

Motorola 

NPC 

Raytheon 
RCA 
Signetics 
Silicon G 
Tl 

Motorola 

RCA 

Signetics 

Sprague 

Sprague 

AMD 

Raytheon 

AMD 

Motorola 

Tl 

AD 

AMD 

Raytheon 

Tl 

AMD 

Motorola 

AMD 

Intersil 

Motorola 

Raytheon 

RCA 

Signetics 

Silicon G 

Tl 

AMD 

Motorola 

Raytheon 
RCA 
Signetics 
Silicon G 
Tl 

Exar 

AMD 

Exar 

Intersil 

Motorola 

Raytheon 

AMD 

Intersil 

Motorola 

Raytheon 

Signetics 

Tl 

Fairchild 

Motorola 

Raytheon 

Fairchild 

Motorola 

Raytheon 

Tl 

Fairchild 

Motorola 

Raytheon 

Tl 

Tl 

Motorola 

Tl 

Signetics 

Tl 

Intersil 
NPC 
Silicon G 
AD 


SG209 

LM209 

LM210 

pA210 

LM210 

LM210 

SG210 

LM211 

pA211 

LM211 

LM211 

SFC2211 

LM211 

CA211 

LM211 

SG211 

LM211 

MCI 357 

CA2111 

ULN21 1 1 

ULN-21 1 1 

ULN-21 13 

LM212 

LM212 

LM216 

LM217 

LM217 

AD518 

LM218 

LM218 

LM218 

LM219 

LM223 

LM224 

LM224 

LM224 

LM224 

CA224 

LM224 

SG224 

LM224 

LM239 

LM239 

MC3302 

LM239 

CA239 

LM239 

SG239 

LM239 

XR246 

LM248 

XR4741 

LM248 

LM248 

MC4741 

LM248 

LM249 

LM249 

LM258 

LM258 

LM258 

LM258 

pA2900 

LM2900 

LM2900 

jj.A2901 

LM2901 

LM2901 

LM2901 

pA2902 

LM2902 

LM2902 

LM2902 

LM2903 

LM2904 

LM2904 

LM293 

LM293 

LM300 

SFC2300 

SG300 

AD301 


Manufacturer 

Device 

1 Replacement 
' Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
' Source 

1C M 

Device 

LM301 

AMD 

LM301 

LM308 

AD 

AD308 

LM324 

RCA 

CA324 


Fairchild 

pA301 


AMD 

LM308 


Signetics 

LM324 


Intersil 

LM301 


Fairchild 

pA308 


Silicon G 

SG324 


Motorola 

LM301 


Intersil 

LM308 


Tl 

LM324 


NPC 

SFC2301 


Motorola 

LM308 

LM3301 

Motorola 

MC3301 


Raytheon 

LM301 


PMI 

PM308 

LM3302 

Motorola 

MC3302 


RCA 

CA301 


Raytheon 

LM308 


Silicon G 

SG3302 


Signetics 

LM301 


RCA 

CA308 


Tl 

LM3302 


Silicon G 

SG301 


Signetics 

LM308 

LM339 

AMD 

LM339 


Tl 

LM301 


Silicon G 

SG308 


Fairchild 

pA339 

LM301 1 

RCA 

CA301 1 

LM3086 

Fairchild 

pA3086 


Motorola 

LM339 

LM3018 

Fairchild 

pA3018 


Motorola 

MC3386 



MC3302 


RCA 

CA3018 


RCA 

CA3086 


Raytheon 

LM339 

LM3019 

Fairchild 

pA3019 

LM3089 

RCA 

CA3089 


RCA 

CA339 


RCA 

CA3019 

LM309 

Fairchild 

pA309 


Signetics 

LM339 

LM302 

AMD 

LM302 


Intersil 

LM309 


Silicon G 

SG339 


Fairchild 

pA302 


Motorola 

LM309 


Tl 

LM339 


Intersil 

LM302 


NPC 

SFC2309 

LM340-10 

Tl 

LM 340-1 0 


Motorola 

LM310 


Raytheon 

LM309 

LM340-12 

Fairchild 

pA7812 , 



MC7912 


Signetics 

LM309 


Motorola 

MC78I2 


Silicon G 

SG302 


Silicon G 

SG309 


Raytheon 

RC7812 

LM3026 

Fairchild 

p A3026 


Tl 

LM309 


Signetics 

LM340-12 


RCA 

CA3026 

LM310 

AMD 

LM310 


Silicon G 

SG340-12 

LM3028 

RCA 

CA3028 


Fairchild 

pA310 


Tl 

pA7812 

LM3039 

RCA 

CA3039 


Intersil 

LM310 



LM340-12 

LM304 

Fairchild 

pA304 


Motorola 

LM310 

LM340-1 5 

Fairchild 

pA7815 ■ 


Motorola 

LM304 


Silicon G 

SG310 


Motorola 

MC7815 


NPC 

SFC2304 

LM311 

AMD 

LM311 


Signetics 

pA7815 


Raytheon • 

LM304 


Fairchild 

pA31 1 


f • 

LM340-15 


Silicon G 

SG304 


Intersil 

LM311 


Silicon G 

SG340-1 5 


Tl 

LM304 


Motorola 

LM311 


Tl 

pA7815 

LM3045 

Fairchild 

pA3045 


NPC 

SFC231 1 



LM340-15 


RCA 

CA3045 


Raytheon 

LM311 

LM340-18 

Fairchild 

pA7818 


Silicon G 

SG3045 


RCA 

CA311 


Motorola 

MC7818 

LM3046 

Fairchild 

pA3046 


Signetics 

LM311 


Raytheon 

RC7818 


Motorola 

MC3346 


Silicon G 

SG311 


Signetics 

pA7818 


RCA 

CA3046 


Tl 

LM311 



LM340-1 8 


Silicon G 

SG3046 

LM312 

AMD 

LM312 


Silicon G 

SG340-18 

LM305 

AMD 

LM305 


Raytheon 

LM312 


Tl 

pA7818 


Fairchild 

pA305 

LM3126 

RCA 

CA3126 



LM340-1 8 


Intersil 

LM305 

LM316 _ 

AMD 

LM316 

LM340-24 

Fairchild 

pA7824 


Motorola 

LM305 

-LM317 

Motorola 

LM317 


Motorola 

MC7824 


NPC 

SFC2365 


Tl 

LM317 


Raytheon 

RC7824 


Raytheon 

LM305 

LM318 

AD 

AD518 


Signetics 

pA7824 


Silicon G 

SG305 


AMD 

LM318 



LM340-24 


Tl 

LM305 


Raytheon 

LM318 


Silicon G 

SG340-24 

LM3053 

Fairchild 

pA753 


Tl 

LM318 


Tl 

pA7824 


RCA 

CA3053 

LM319 

AMD 

LM319 



LM340-24 

LM3054 

Fairchild 

pA3054 

LM320 

Motorola 

MC7905 

. LM340-5 

Fairchild 

pA7805 


Motorola 

CA3054 


Silicon G 

SG320 


Motorola 

MC7805 


RCA 

CA3054 

LM320-05 

Motorola 

MC7905 


Raytheon 

RC7805 

LM306 

AMD 

LM306 


Silicon G 

SG320-05 


Signetics 

pA7805 


Raytheon 

LM306 


Tl 

pA7905 



LM340-5 


Tl 

LM306 

LM320-06 

Tl 

pA7906 


Silicon G 

SG340-05 

LM3064 

Fairchild 

pA3064 

LM320-08 

Tl 

pA7908 


Tl 

pA7805 


Motorola 

MCI 364 

LM320-12 

Motorola 

MC7912 



LM340-5 


RCA 

CA3064 


Silicon G 

SG320-12 

LM340-6 

Fairchild 

pA7806 


Sprague 

ULN-2264 


Tl 

pA7912 


Motorola 

MC7806 

LM3065 

Fairchild 

pA3Q65 

LM320-15 

Tl 

pA7915 


Raytheon 

RC7806 


Motorola 

MCI 358 

LM320-24 

Tl 

pA7924 


Signetics 

pA7806 


RCA 

CA3065 

LM320M-05 

Tl 

pA79M05 



LM340-6 


Sprague 

ULN-21 65 

LM320M-06 

Tl 

pA79M06 


Silicon G 

SG340-06 

♦LM3066 

Fairchild 

pA3066 

LM320M-08 

Tl 

pA79M08 


Tl 

LM340-6 


RCA 

CA3066 

LM320M-12 

Tl 

pA79M1 2 

LM340-8 

Fairchild 

pA7808 

LM3067 

Fairchild 

pA3067 

LM320M-15 

Tl 

pA79M1 5 


Motorola 

MC7808 


RCA 

CA3067 

LM320M-24 Signetics 

pA79M24 


Raytheon 

RC7808 

LM307 

AD 

AD741J 


Tl 

pA79M24 


Signetics 

pA7808 


AMD 

LM307 

LM320M05 

Signetics 

pA79M05 



LM340-8 


Fairchild 

pA307 

LM320M06 

Signetics 

pA79M06 


Silicon G 

SG340-08 


Intersil 

LM307 

LM320M08 

Signetics 

pA79M08 


Tl 

p.A7808 


Motorola 

LM307 

LM320M12 

Signetics 

pA79M12 



LM340-8 


NPC 

SFC2307 

LM320M15 

Signetics 

pA79M15 

LM3401 

Motorola 

MC3401 


Raytheon 

LM307 

LM320M1 8 

Signetics 

pA79M18 

LM341-12 

Motorola 

MC78M12 


RCA 

CA307 

LM320T06 

Signetics 

pA7906 

LM341-15 

Motorola 

MC78M15 


Signetics 

LM307 v 

LM320T08 

Signetics 

pA7908 

LM341-24 

Motorola 

MC78M24 


Silicon G 

SG307 

.LM320T12 

Signetics 

pA7912 

LM341-5 

Motorola 

MC78M05 


Tl 

LM307 

LM320T15 

Signetics 

pA7915 

LM341-6 

Motorola 

MC78M06 

LM3070 

Fairchild 

pA780 

LM320T18 

Signetics 

pA7918 


Signetics 

pA78M06 


RCA 

CA3070 

LM320T24 

Signetics 

pA7924 

LM341-8 

Motorola 

MC78M08 


Sprague 

ULN-21 24 

LM323 

Fairchild 

SH0323 

LM342-05 

Motorola 

MC78M05 

LM3071 

RCA 

CA3071 


Motorola 

LM323 

LM342-06 

Motorola 

MC78M06 


Sprague 

ULN-21 27 


Silicon G 

SG323 

LM342-08 

Motorola 

MC78M08 

LM3072 

RCA 

CA3072 

LM324 

AMD 

LM324 

LM342-1 2 

Motorola 

MC78M12 

LM3075 

Fairchild 

pA3075 


Fairchild 

pA324 

LM342-15 

Motorola 

MC78M15 


Motorola 

MC1375 


Motorola 

LM324 

LM342-18 

Motorola 

MC78M18 


RCA 

CA3075 


Raytheon 

LM324 

LM342-24 

Motorola 

MC78M24 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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IC MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

fiupiacement 

IC Master 

Manufactwt 

r j Replacement 

IC Master 

Device 

Source 

Device 

Page 

Device 

' Source 

Device 

Page 

Device 

’ Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

National Semiconductor 


i fc.4^5 

Intersil 

Motorola 

LM555 

MCI 455 


LM741 

Raytheon 

RC-741 

RM741 


LM78L12 

Silicon G 

TI 

S0T812 

uA78L12 


(cont d) 






MCI 555 



RCA 

CA741 


LM78LI5 

Motorola 

MC78L15 


















LM343 

Harris 

HA-264S 

700 



RM565 



Silicon G 

SG741 



Silicon G 

SG7815 


Motorola 

MCI 439 


RCA 

CA555 



TI 

jxA741 



TI 

pA/8115 


, 


om.n 



Signetics 

NF55.6 


I.M746 

Motorola 

MCI 328 


LM78I.18 

Motorola 

MC78L.18 


LM348 

AMD 

LM348 



Silicon G 

SG555 


' 

Sprague 

ULN-21 14 



Silicon G 

SG7818 


Exar 

XR4741 



Ti 

NE555 




ULN-2228 


LM78L24 

Motorola 

MC-78L24 



Harris 

HA-4741 

733 



SE555 


I..M747 

AMO 

747 



Signetics 

p.A73l 24 






LM556 

AMD 

LM556 



Fairchild 

U.A747 



Silicon G 

SG7824 




MC4741 



Exar 

XR556 



Intersil 

SSS747 


LM7805 

Motorola 

MC7805 



Raytheon 

L.M348 



Fairchild 

m A556 



Motorola 

MCI 747 



Signetics 

/x A 7805 


LM349 

AMD 

LM34S 



Motorola 

MC3456 



PMI 

OP-04 

844 


S.liccn G 

SG7805 


LM350 

National 

DS350 




MC3556 




PM747 

844 


TI 

M A7805 


LM351 

National 

DS75453 



Silicon G 

SG556 




SSS747 

844 

LM7806 

Motorola 

MC7806 


LM354 

NPC 

SFC2524 


1 

TI 

NE5S6 



Raytheon 

RC747 



Signetics 

yiA7806 



SFC2525 




SE556 




RM747 



Silicon G 

SG7806 


♦LM358 

Motorola 

LM358 


LM565 

Motorola 

LM565 



RCA 

CA747 


LM7808 

Motorola 

MC7808 



Raytheon 

LM358 



Signetics 

NE565 



Sjgrietics 

jiiA747 



Signetics 

HA7808 



RC4139 


LM566 

Signetics 

NE566 



Silicon G 

SG747 



TI 

p A 7808 



Signetics 

LM358 


LM567 

Exar 

XR567 



TI - 

pA747 


LM7812 

Motorola 

MC7812 



Ti 

I.M358 



Signetics 

NE567 


LM748 

AMD 

748 



Signetics 

,uA7812 


♦LM360 

Fair-child 

pA760 


LM7C3 

Fairchild 

fiA703 



rairci uiu 

fi.A/46 



Silicon G 

SG/ol 2 


LM3611 

Sprague 

ULN-361 1 


LM709 

Fairchild 

yiA709 



Intersil 

748 



TI 

pA78l2 


♦LM3612 

National 

DS3612 



Motorola 

MC1709 



Motorola 

MCI 748 


LM7815 

Motorola 

MC7815 


Sprague 

ULN-361 2 



NPC 

SFC2709 



NPC 

SFC2748 



Signetics 

pA7815 


♦1 M361 3 

National 

ns 36 13 



Raytheon 

RC709 



Raytheon 

RC748 



Silicon G 

SG7815 



Sprague 

ULN-361 3 




RM709 




RM748 



TI 

uA7815 


♦LM3614 

National 

DS3614 



Signetics 

pA709 



RCA 

CA748 


LM7818 

Motorola 

MC7818 



Qnran. .a 

l II M-'SAIi! 



TI 

n.4709 



Signetics 

MA748 



Signetics 

tx A78 1 8 


♦LM3625 

National 

DS362S 

514 

LM710 

Fairchild 

pA710 



Silicon G 

SG746 



Silicon G 

SG7S16 


♦LM363 

National 

DS3603 

504 


Motorola 

MCI 710 



Ti 

jj.A/40 



T i 

uA781 8 


♦LM363A 

National 

DS3604 

504 


NPC 

SFC2710 


LM75107A 

Motorola 

MC75107 




yiA791 8 


♦LM367 

Silicon G 

SG305 



Raytheon 

RC710 



National 

DS75107 

504 

LM7824 

Motorola 

MC >'824 


♦LM376 

Fairchild 

jiA376 




RM710 


LM75108A 

Motorola 

MC75108 



Signetics 

M A7824 



M n t 0 , n i a 



RCA 

CA710 



National 

DS75108 

504 


Silicon G 

S 37324 



NPC 

SFC2376 



Signetics 

ytA/10 


LM75110 

Motorola 

MC75110 



Ti 

jiA7824 



TI 

LM376 



Silicon G 

SG710 


I.M75121 

Motorola 

MOST 1 3 


LM7905 

Motorola 

MC7905 


LM377 

Sprague 

ULN 2278 



TI 

uA710 


LM75122 

Motorola 

MC8T14 



Signetics 

U.A7905 


LM380 

Sprague 

ULN-2280 


LM711 

Fairchild 

f rA7l 1 


LM75123 

Motorola 

MC8T23 



TI 

p A 7905 


LM3900 

FairchiM 

p A 3900 



Motorola 

MCI 71 1 


LM75124 

Motorola 

MC8T24 


LM7S05.2 

Motorola 

MC7905.2 



Motorola 

MC3401 



NPC 

SFC2711 


LM7520 

National 

DS7520 



Signetics 

pA7S05 2 




RC3302 



Raytheon 

RC71 1 


LM7521 

National 

DS7521 


LM7906 

Motorola 

MC-7906 


♦LM3901 

Motorola 

MC3302 




RM711 


LM7522 

National 

DS7522 



Signetics 

jiA7906 



Raytheon 

MC3302 



RCA 

CA711 


LM7523 

National 

DS7523 



TI 

pA7306 


LM39Q9 

SHiconix 

LM3909 

984 


Signetics 

pA7 1 1 


LM7524 

Molofoia 

MC7S24 


LM73G6 

Motorola 

MC790& 


LM393 

Signetics 

LM393 



Silicon G 

SG711 



National 

DS7524 



Signetics 

fxA7908 



TI 

LM333 



T! 

pA71 1 


LM7525 

Motorola 

MC7525 



TI 

p A 79 08 


LM4250 

Fairchild 

pA776 


LM723 

AMO 

723 



National 

DS7525 


LM7912 

Motorola 

MC7912 



Harris 

HA-2720 

712 


Fairchild 

^A723 


LM7528 

Motorola 

MC7528 



Signetics 

pA7912 



Intersil 

LM4250 



Intersil 

723 



National 

DS7528 



T! 

fi A7912 



qt; : fr -. ~ 





MFM 79? 


! M7^9Q 




< M7Q1 5 

Mntrtrnlo 

Mr?Oi c. 



Soiitron 

UC4250 



NPC 

SFC2723 



National 

DS7S29 



Signetics 

p.A79l 5 


LM55107A 

Motorola 

MC55107 



Raytheon 

RC723 


LM75324 

National 

DS75324 

522 


TI 

ftA7Sl 5 



National 

DS55107 

504 



RM723 


LM75325 

Motorola 

MC75325 


LM791E 

Signetics 

pA7S18 


LM55:Q8A 

Motorola 

MCS5108 



RCA 

CA723 



National 

DS75325 

520 

LM7924 

Motorola 

MC7324 



National 

DS5S108 

504 


SGS 

LI 23 


LM7534 

Motorola 

MC7534 



Signetics 

#iA7324 


LM5520 

National 

DS5520 



Signetics . 

yiA723 



National 

DS7534 



Ti 

/J.A7924 


LM5521 

National 

DS5521 



Silicon G 

SG723 


LM7535 

Motorola 

MC7535 


MH0025 

National 

DS0025 

502 

LM5522 

National 

DS5522 



TI 

ix A723 



National 

DS7535 


MH0026 

National 

DS0026 

503 

LM5523 

National 

DS5523 


LM725 

AMD 

725 


LM7538 

Motorola 

MC7538 


MH0056 

National 

DS0056 

503 

LM5524 

Motorola 

MC5524 



Fairchild 

pA725 



National 

DS7538 


MH7803 

National 

DS7803 

518 


National 

DS5524 



Intersil 

SSS725 


LM7539 

Motorola 

MC7539 


MH8803 

National 

DS8803 

518 

LM5525 

Motorola 

MC5525 



PMI 

PM725 

849 


National 

DS7539 


MH8808 

National 

DS8808 



National 

DS5525 




SSS725 

849 

LM75450 

Motor oifl 

MC75450 


MM 1101 

AMD 

1101 


LM5528 

Motorola 

MC5528 



Raytheon 

RC725 



National 

DS75450 



Intersil 

IM7501 



National 

DS5528 




RM725 


LM 75451 

Motorola .. 

MC75451 




IM7511 


LM5523 

Motorola 

MC5529 


LM733 

AMD 

733 



National 

DS75451 




IM7512 



National 

DS5529 



Fairchild 

p.A733 


LM75452 

Motorola 

MC75452 



Mostek 

MK4007 


LM55325 

Motorola 

MC55325 



Motorola 

MC1733 



National 

DS75452 


MM1103 

Signetics 

1103 



National 

DSSS325 

520 


Rayrneon 

RC733 


LM75463 

Motorola 

MC 75453 


MM 1402 

AMD 

1402 


LM5534 

Motorola 

MC5534 




RM733 


LM75454 

Motorola 

MC75454 



'SGS 

M141 



National 

DS5634 



Signetics 

M.A733 



National 

DS75454 



Signetics 

1402 


LM5535 

Motorola 

MC5535 



Silicon G 

SG733 


LM78L05 

Motorola 

MC78L05 




2502 



National 

DS5535 



T| 

fiA733 



Signetics 

P-A78L05 



Synertek 

SY1402 


♦ LM5538 

National 

DS5538 


LM741 

AD 

AD741 



Silicon G 

SG7805 


MM 1403 

AMD 

1403 


LM5539 

Motorola 

MC5539 



AMD 

741 



Ti 

UA78L05 



AM! 

S2503 



National 

DS5539 



Fairchild 

p A74 1 


LM78L06 

Signetics 

pA78L06 



SGS 

Ml 36 


LM55450 

National 

DS55450 



Intersil 

SSS741 



TI 

pA78L06 



Signetics 

2503 


LM55451 

National 

DS55451 




741 

4 

LM78L08 

Motorola 

MC78L08 



Synertek 

SY 1 403 


LM55452 

National 

DS55452 



Motorola 

MCI 741 



Signetics 

yiA78L08 


MM 1404 

AMD 

1404 


LM55454 

National 

DS55454 



NPC 

SFC2741 



Silicon G 

SG7808 



AMI 

S2504 


LM555 

AMD 

LM555 



PMI 

OP-02 

839 


Ti 

^A78L08 



SGS 

Ml 30 



Exar 

XR555 




PM741 

839 

LM78L12 

Motorola 

MC78L12 



Signetics 

2504 



Fairchild 

pA555 




SSS741 

839 


Signetics 

;xA78L12 



Synertek 

SY1404 



♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

i Replacement 
• Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
' Source 

IC Master 
Device Page 

National Semiconductor 


MM54C160 

Motorola 

MC14160 

MM74C14 

RCA 

CD40106 

MM74C86 

Tl 

TP4507 


(cont’d) 




MM54C161 

Harris 

HD54C161 



CD4016 

MM74C89 

Fairchild 

4725 






Motorola 

MC14161 


SSS 

SCL4584 


Harris 

HD74C83 






MM54C162 

Harris 

HD54C162 

MM74C151 

Harris 

HD74C151 

MM74C90 

Harris 

HD74C90 


MM1702A 

Mostek 

MK3702 



Motorola 

MC14162 

MM74C154 

Harris 

HD74C154 

MM74C901 

Harris 

HD74C901 




^iPD21 1 1 A 


MM54C163 

Harris 

HD54C163 

MM74C157 

Harris 

HD74C157 

MM74C902 

Harris 

HD74C902 







Motorola 

MC14163 

MM74C160 

Fairchild 

F40160 

MM74C903 

Hams 

HD74C903 


MM21 02 


21021 


MM54C164 

Harris 

HD54C164 


Harris 

HD74C160 

MM74C904 

Harris 

HD74C904 



21022 



Motorola 

MC14164 


Motorola 

MCI 41 60 

MM74C906 

Hams 

HD74C906 




MK4102 


MM54C165 

Harris 

HD54C165 

MM74C161 

Fairchild 

F40161 

MM74C907 

Harris 

HD74C907 




2102 



Motorola 

MC14165 


Harris 

HD74C161 

MM74C914 

Hams 

HD74C914 



Tl 

TMS4035 


MM54C173 

Harris 

HD54C173 


Motorola 

MC14161 

MM74C920 

AMI 

S5101 

1041 

MM2102A 

NEC Micro 

fiPD2102A 



Motorola 

MCI 4076 


SSS 

SCL4160 


Harris 

HM6551 

1175 

MM2111 

Signetics 

2111 


MM54C174 

Harris 

HD54C174 

MM74C162 

Fairchild 

F40162 


NEC Micro 

H PD5101 

1438 

MM?1 1 ? 


2112 



Motorola 

MC14174 


Harris 

HD74C162 

MM74C922 

Harris 

HD74C922 


MM2316A 

NEC Micro 

fiPD2316A 

1481 

MM54C175 

Hams 

HD54C175 


Motorola 

MC14162 

MM74C923 

Harris 

HD74C923 


MM233 


3414 



Motorola 

MC14175 


SSS 

SCL4162 

MM74C925 

Harris 

HD74C925 




3415 


MM54C192 

Harris 

HD54C192 

MM74C1 63 

Fairchild 

F40163 

MM74C926 

Harris 

HD74C926 


MM2521 

AMD 

AM2521 


MM54C193 

Harris 

HD54C193 


Harris 

HD74C163 

MM74C927 

Harris 

HD74C927 




2521 


MM54C195 

Harris 

HD54C1 95 


Motorola 

MC14163 

MM74C928 

Hams 

HD74C928 


MM2522 


2522 


MM54C20 

Hams 

HD54C20 


SSS 

SCL4163 

MM74C929 

Harris 

HM6508 

1180 

MM2533 

AMD 

AM2533 


MM54C221 

Harris 

HD54C221 

MM74C164 

Harris 

HD74C164 

MM74C93 

Harris 

HD74C93 




2533 


MM54C30 

Harris 

HD54C30 


Motorola 

MCI 401 5 

MM74C930 

Harris 

HM6518 

1181 

MM2708 

AMD 

2708 


MM54C32 

Harris 

HD54C32 

MM74C165 

Harris 

HD74C165 

MM74C95 

Harris 

HD74C95 



EA 

EA2708 


MM54C42 

Harris 

HD54C42 


Motorola 

MCI 4021 

MM74S157 

Harris 

HD74C157 



Fujitsu 

MB8518 


MM54C48 

Harris 

HD54C48 

MM74C173 

Fairchild 

F4076 

MM74S289 

NEC Micro 

HPB2089 




2708 


MM54C73 

Hams 

HD54C73 


Harris 

HD74C1 73 

MM80C95 ■ 

Harris 

HD80C95 



Mostek 

MK2708 


MM54C74 

Harris 

HD54C74 


Mitel 

SIL4076 

MM80C97 

Fairchild 

F40097 



Motorola 

MCM2708 


MM54C76 

Harris 

HD54C76 


Motorola 

MCI 4076 


Harris 

HD80C97 



T! 

TMS2708 


MM54C83 

Harris 

HD54C83 


National 

CD4076 


Motorola 

MCI 4503 


MM4232 

Mostek 

MK2500 


MM54C85 

Hams 

HD54C85 


RCA 

CD4076 

MM80C98 

Fairchild 

F40098 


MM4240 

AMI 

S8614 


MM54C86 

Harris 

HD54C86 


Solitron 

CM4076 

♦ NH00011 

Fairchild 

SH2001 


MM4280 

NEC Micro 

MPD411 

1375 

MM54C90 

Harris 

HD54C90 


SSS 

SCL4076 



SH2002 


MM452 

SiliCOTO 

SI452 


MM54C901 

Harris 

HD54C901 


Tl 

TP4076 

♦NH00016 

Fairchiid 

SH2200 


MM455 


SI455 


MM54C902 

Hams 

HD54C902 

MM74C174 

Fairchild 

F40174 

♦ NH00017 

Fairchild 

SH2200 


♦MM46XX 

National 

CD40XX 


MM54C903 

Harris 

HD54C903 


Harris 

HD74C174 

♦ NH00018 

Fairchild 

SH2200 


♦ MM5013 

AMI 

S2512A 


MM54C904 

Hams 

HD54C904 


Motorola 

MC14174 

♦ SM3611 

National 

DS3611 



Signetics 

2512 


MM54C906 

Hams 

HD54C906 

MM74C175 

Fairchild 

F401 75 

— 






2525 


MM54C907 

Hams 

HD54C907 


Hams 

HD74C1 75 




MM5016 

AMI 

S1865 


MM54C914 

Harris 

HD54C914 


Motorola 

MCI 41 75 





♦MM5020 

Intersil 

IM778Q 


MM54C922 

Harris 

HD54C922 

MM74C192 

Fairchild 

F40192 





MM5025 

Synertek 

SY2825 


MM54C923 

Hams 

HD54C923 


Harris 

HD74C192 

jiPBIOIOO 

Fairchild 

F 101 00 


MM5026 

Synertek 

SY2826 


MM54C925 

Harris 

HD54C925 


National 

CD40192 


Motorola 

MCI 01 00 


MM5027 

Synertek 

SY2827 


MM54C926 

Hams 

HD54C926 


RCA 

CD40192 ' 


Plessey 

SP10100 


MM5054 

AMI 

S2181 


MM54C927 

Harris 

HD54C927 

MM74C193 

Fairchild 

F40193 


Signetics 

10100 


MM5055? 

AMD 

5055 


MM54C928 

Hams 

HD54C928 


Harris 

HD74C193 

fiPBlOIOI 

Fairchild 

F10101 


MM5057 

AMD 

5057 


MM54C93 

Harris 

HD54C93 


National 

CD4G193 


Hitachi 

HD10101 


MM5058 

Signetics 

2533 


MM54C95 

Harris 

HD54C95 


RCA 

CD40193 


Motorola 

MC10101 


MM506 

Signetics 

2506 


MM551 

AMI 

MX52D 

MM74C195 

Fairchild 

F40195 


Plessey 

SP10101 


MM5060 

AMI ' 

S2181 


MM55104 

Motorola 

MCI 45104 


Harris 

HD74C195 


Signetics 

10101 


MM5062 

Signetics 

2532 


MM55106 

Motorola 

MC145106 

MM74C20 

Harris 

HD74C20 

/1.PB10102 

Fairchild 

FI 01 02 


MM5066 

AMD 

5056 


MM55114 

Motorola 

MC145104 


RCA 

CD4012 


Hitachi 

HD10102 


MM507 

Signetics 

2517 

. 

MM55116 

Motorola 

MC145106 

MM74C200 

RCA 

CD4061 


Motorola 

MC10102 


MM5204 

AMI 

S5204 

1057 

MM552 

Siliconix 

SI552 

MM74C221 

Harris 

HD74C221 


Plessey 

SP10102 


MM5231 

AMI 

S5232 


MM555 

Siliconix 

SI555 


RCA 

CD4098 


Signetics 

10102 


MM5232 

AMI 

S5232 


MM5555 

Nitron 

NCM1183 

MM74C30 

Harris 

HD74C30 

HPB10103 

Fairchild 

FI 01 03 



Mostek 

MK2500 


MM5556 

Nitron 

NC1 184 


RCA 

CD4068 


Motorola 

MC10103 




MK2503 


MM5823 

Gl 

AY1-2006 

MM74C32 

Harris 

HD74C32 


Plessey 

SP10103 




MK2600 


MM5824 

Gl 

AY1-1006 


RCA 

CD4071 


Signetics 

10103 


MM5233 

AMI 

S3514 


MM5837 

AMI 

S2688 

MM74C42 

Harris 

HD74C42 

M PB10105 

Fairchild 

F10105 


MM5257 

Mostek 

MK4104 


MM70C95 

Harris 

HD70C95 


RCA 

CD4028 


Hitachi 

HD10105 



Motorola 

MCM2141 


MM70C97 

Harris 

HD70C97 

MM74C48 

Harris 

HD74C48 


Motorola 

MCI 01 05 



Tl 

TMS4044 


MM74COO 

Harris 

HD74C00 

MM74C73 

Harris 

HD74C73 


National 

DM10105 


MM5262 

Nortec 

6003 



RCA 

CD4011 

MM74C74 

Harris 

HD74C74 


Plessey 

SP10105 


MM5264 

Nortec 

6003 


MM74C02 

Harris 

HD74C02 


RCA 

CD4013 


Signetics 

10105 


MM5280 

Intersil 

7280 



RCA 

CD4001 

MM74C76 

Harris 

HD74C76 

/1PBIOIO6 

Fairchild 

FI 01 06 



Signetics 

2680 


MM74C04 

Fairchild 

F4069 


RCA 

CD4027 


Hitachi 

HD10106 


MM5280A 

NEC Micro 

h PD411 

1375 


Harris 

HD74C04 

MM74C83 

Harris 

HD74C83 


Motorola 

MC10106 


MM5281 

NEC Micro 

pPD411 

1375 


Mitel 

SIL4069 


RCA 

CD4008 


National 

DM10106 


MM5290 

Signetics 

2690 



Motorola 

MCI 4069 

MM74C85 

Fairchild 

F40085 


Plessey 

SP10106 


MM5303 

Gl 

AY3-1014A 



National 

CD4069 


Harris 

HD74C85 


Signetics 

10106 




AY3-1015 



NEC America 

P.PD4069 


Motorola 

MCI 4585 

^PB10107 

Fairchild 

FI 01 07 




AY5-1013A 



RCA 

CD4069 


RCA 

CD4063 


Hitachi 

HD10107 


MM5387 

AMI 

S1998 



Solitron 

CM4069 


SSS 

SCL4585 


Motorola 

MC10107 


MM54COO 

Harris 

HD54C00 



sss 

SCL4069 


Toshiba 

TC4585 


Plessey 

SP10107 


MM54C02 

Harris 

HD54C02 



Ti 

TP4069 

MM74C86 

Fairchiid 

F4070 


Signetics 

10107 


MM54C04 

Harris 

HD54C04 



Toshiba 

TC4069 


Harris 

HD74C86 

pPBI 01 09 

Fairchild 

FI 01 09 


MM54C08 

Harris 

HD54C08 * 


MM74C08 

Harris 

HD74C08 


Mitel 

SH4070 


Hitachi 

HD10109 


MM54C10 

Harris 

HD54C10 



RCA 

CD4081 


Motorola 

MC14507 


Motorola 

MC10109 


MM54C107 

Harris 

HD54C107 


MM74C10 

Harris 

HD74C10 


National 

CD4070 


National 

DM10109 


MM54C14 

Harris 

HD54C14 



RCA 

CD4023 



CD4507 


Plessey 

SP10109 



Motorola 

MCI 4584 


MM74C107 

Harris 

HD74C107 


RCA 

CD4030 


Signetics 

10109 


MM54C151 

Harris 

HD54C151 


MM74C14 

Harris 

HD74C14 



CD4070 

mPBIOIIO 

Fairchild 

FI 01 10 


MM54C154 

Harris 

HD54C154 



Motorola 

MCI 4584 


Solitron 

CM4070 


Hitachi 

HD10110 


MM54C157 

Harris 

HD54C157 


* 

National 

CD40106 


SSS 

SCL4030 


Motorola 

MC10110 


MM54C160 

Harris 

HD54C160 




CD4584 



SCL407Q 


Plessey 

SP10110 
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Device Page 
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Device Page 

Device - Source 

Device 

Page 

NEC America (eont’d) 

iiPBiOiBi Motorola 
Piessey 

MCI 01 81 

SP10181 

iiPB74|.S08 National 
Raytheon 

DM74LS08 

74LS08 

uPB74LSl61irr 

Motorola 

ITT74LS161 

SN74LS161 





Sgnetics 

10181 

Signetics 

741. S08 

National 

DM74LS161 


fiPBlOi 10 

Signetics 

1 0'. 1 0 

jiPB74H00 Fairchild 

74H00 

Ti 

SN74LS06 

Raytheon 

74LS161 


pPBiom 

Fairchild 

FI 01 11 

National 

DM74HOO 

pPB74LS10 Fairchild 

74LS10 

Signetics 

74LS161 



Hitachi 

HD10111 

Raytheon 

74H00 

ITT 

ITT74LS10 

TI 

SN74LS161 



Motorola 

MC101 11 

Siqnetics 

74H00 

Motorola 

SN74LS10 

uPB74LS1 64AMD 

SN74LS164 



National 

DM10111 

T! 

SN74H00 

National 

DM74LS10 

Fairchild 

74L.S164 



Piessey 

SP10111 

uPB74H0l Fairchild 

74 H01 

Raytheon 

74LS10 

ITT 

iTT74LS164 




tom 

ITT 

ITT74H01 

Signetics 

74L.S10 

Motorola 

SN74LS164 


uPBIO1 1 5 

Fairchild 

FI 01 15 

National 

DM74H01 

TI 

SN74lSiO 

National 

DM74LS164 



Motorola 

MCI 01 15 

Raytheon 

74H01 

fiPB74LS109Fa:rchild 

74LS109 

Raytheon 

74LS164 

272 


National 

DMiOl 15 

Signetics 

74H01 

ITT 

ITT74i.Sl09A 

Siqnetics 

74LSI64 



PlftSS9V 

SP10H5 

TI 

SN74H01 

Motorola 

SN74LS109 

TI 

SN74LS164 



Signetics 

10115 

r uPB74H04 Fairchild 

74H04 

National 

DM74LS109 

uPB74LSl 75AMD 

SN74LS1 75 


uPBiOII? 

Fairchild 

FtOt 1 7 

ITT 

ITT74H04 

Raytheon 

74LS109 

Fairchild 

74LS175 



Hitachi 

HD 10117 

National 

DM74H04 

Signetics 

74LS109 

ITT 

ITT74LS1 75 



Motorola 

MCI 01 17 

Raytheon 

74H04 

TI 

SN74LS109 

Motorola 

SN74LS175 



. National 

DM101 17 

Signetics 

74H04 

pPB74LSl 1 Fairchild 

74LS11 

National 

DM74L.S1 75 



Piessey 

SP10117 

TI 

SN74H04 

ITT 

ITT74LS1 1 

Raytheon 

74LS175 



Signetics 

10117 

/iPB74H10 Fairchild 

74H10 

Motorola 

SN74LS11 

Signetics 

74LS175 


m PB10116 

Fairchild 

FI 01 1 8 

ITT 

ITT74H1 0 

National 

DM74LS1 1 

TI 

SN74LS1 75 


Hitachi 

HD10118 

National 

DM74H10 

Raytheon 

74LS11 

pPB74LS192AMD 

SN74LS192 



Motorola 

MC 101 ia 

Raytheon 

74H1 0 

Signetics 

74L3 1 1 

Fairchild 

7«2Lo1 92 



National 

DM10118 

Signetics 

74H10 

TI 

SN74LS1 1 

ITT 

iTT74i_Sl 92 



Piessey 

SP10118 

TI 

SN74H10 

pPB74LS112Fairchi!d 

74LS112 

Motorola 

SN74LS192 



Signetics 

10118 

pPB74H20 Fairchild 

74H20 

ITT 

ITT74LS112 

National 

DM74L.ST92 


uPBI 01 24 

Fairchild 

F10124 

ITT 

ITT74H20 

National 

DM74LS112 

Raytheon 

741S192 



Hitachi 

HD10-24 

National 

DM74H20 

Raytheon 

74LS112 

Signetics 

74LS192 



Motorola 

MCI 01 24 

Raytheon 

74H20 

Signetics 

74LS112 

TI 

SN74LS192 



National 

DM10124 

Sianetics 

74H20 

TI 

SN74LS1 12 

k pPB74LS1 93AMD 

SN74I.S193 



Piessey 

SP10124 

Ti 

SN74H20 

pPB74LS1 13Fairc,hild 

74LS113 

Fairchild 

74LS193 



Signetics 

10124 

>xPB74H30 Fairchild 

74H30 

ITT 

i TT74LS1 13 

iTT 

11774^3193 


pPBiOISI 

Fairchild 

F10131 

ITT 

ITT74H30 

National 

DM74LS113 

Motorola 

SN741.S193 


Hitachi 

HD10131 

National 

DM74H30 

Raytheon 

74LS113 

National 

DM74LS193 



Motorola 

MC10131 

Signetics 

74H30 

Signetics 

74LS113 

Raytheon 

74LS193 



Piessey 

SP1013' 

Ti 

SN74H30 

T! 

SN74LS113 

Signetics 

74i.Si 93 



Signetics 

10131 

pPB74H40 Fairchild 

74H40 

pPB74LS138AMD 

SN74LS138 

Ti 

Sn74lSi 93 


pPBl0133 

Fairchild 

F10133 

ITT 

ITT74H40 

Fairchild 

74LS138 

fiPB74LS1 94AMD 

SN74:_S194A 



Hitachi 

HD1 O' 33 

National 

DM74H40 

ITT 

ITT74LS138 

Fairchild 

74LS194 



Motorola 

MCI 01 33 

Raytheon 

74H40 

Motorola 

SN74LS138 

ITT 

ITT74LS194A 



PiAQQfiy 

spioi g?- 

Signetics 

74H40 

National 

DM74LS1 38 

Motorola 

SN74LS194 



Signetics 

10133 

■ Tl 

SN74H40 

Raytheon 

74LS138* 

Raytheon 

74LS194A 


P.PS10142 

Piessey 

cpirti 40 

>iPB74H£l Fairchild 

74H5' 1 

Signetics 

74LS138 

Sgnetics 

74L$ 1 04A 



u 

SN 10102 

ITT 

ITT74H51 

TI 

SN74LS138 

Tl 

SN74LS194A 


uPBl 01 44 

Motorola 

MCI 01 44 

National 

DM74H51 

>rPB74LS139AMD 

SN74LS1 39 

pP874LSl95AMD 

SN74LS195A 



Piessey 

SP10144 

Signetics 

74H51 

Fairchild 

74LS139 

FauchilO 

74LS195 



Raytheon 

RC10144 

TI 

SN74H51 

ITT 

ITT74LS139 

ITT 

iTT74LSl S5A 



S.gnetics 

10144 

fiPB74LS00 Fairchild 

74LS00 

Motorola 

SN74LS1 39 

Motorola 

SN/4LS195 



Ti 

SN10144 

ITT 

ITT74L.SOO 

National 

DM74LS139 

Raytheon 

74LS195A 


p.PB10148 

Hitachi 

HD 1 0 1 48 

Motorola 

SN74LS00 

Raytheon 

74LS139 

Signetics 

74LS195A 



Piessey 

SP10148 

N<3tiOO<Hi 

DM74LS00 

Signetics 

74LS139 

Tl 

SN74LS195A 




: 0 * 4tr 

naythcron 

74LSGC 

T» 

SI 29 

.00741 opf> Fritrchild 

?d! £2D 



Ti ( 

SN10148 

Signetics 

74LS00 

pPB74LS151 AMD 

SN74LS151 

ITT 

ITT74LS20 


pPBlOl 58 

Fairchild 

FI 0 1 58 


SN74LS00 

Fairchild 

74LS151 

Motorola 

SN74LS20 



Mco'oia 

MCI 01 58 

MPB74LS02 Fairchild 

74(_S02 

ITT 

ITT74LS151 

National 

DM741.S20 



Signetics 

10158 

ITT 

ITT74LS02 

Motorola 

SN74LS151 

Raytheon 

74LS20 


pPBIOiei 

C a>rch.id 

F10161 

Motorola 

SN74LS02 

National 

DM74LS151 

Signetics 

74LS20 



Hitachi 

HD 1 OI 6 I 

National 

DM74LS02 

Raytheon 

74LS151 

Ti 

SN74LS20 


, 

Motorola 

MCI 01 61 

Raytheon 

74LS02 

Signetics 

74LS151 

uPB74LS2i Fairchild 

74LS21 



Piesbo y 

SPU3 1 61 

Signetics 

74LS02 

TI 

SN74LS1 51 

ITT 

ITT74LS21 



Signetics 

10161 • 

TI 

SN74LS02 

H PB74LS153AMD 

SN74LS153 

Motorola 

SN74LS21 


pPBl0l62 

Fairchild 

F 101 62 

uPB74LS03 Fairchild 

74LS03 

Fairchild 

74LS153 

National 

DM74LS21 



mtach' 

HD 101 62 

ITT 

ITT74LS03. 

iTT . 

ITT74LS153 

Raytheon 

74LS21 



Motorola 

MCI 01 62 

Motorola 

SN74LS03 

Motorola 

SN74LS153 

Signetics 

74LS21 



Piessey 

SP10I62 

National 

DM74LS03 

National 

DM74LS153 

Tl 

SN74LS21 



Signetics 

10162 

Raytheon 

74LS03 

Raytheon 

74LS153 

uPB74t.S25t AMD 

SN74LS251 


pP3l0164 

Fairchild 

F j 0 i 64 

Signetics 

74LS03 

Signetics 

74LS1 53 

ra.frChiicJ 

74L3251 



Hitachi 

HD1Q164 

Ti 

SN74LS03 

Ti 

SN74LS1 53 

iTT 

ITT74L3251 



Motorola 

MCI 01 64 

HPB74L.S04 Fairchild 

74LS04 

pPB74LSl55Fairchild 

74LS155 

Motorola 

SN74LS251 



Piessey 

SP10164 

■ ITT 

ITT74LS04 

ITT 

ITT74LS1 55 

National 

DM74LS251 



Signevcs 

10164 

Motorola 

SN74LS04 

Motorola 

SN74LS1 55 

Raytheon 

74LS251 



T! 

SN10164 

National 

DM74LS04 

National 

DM74LS1 55 

Signetics 

74LS251 , 


pPBl0174 

Fairchild 

F10174 

Raytheon 

74LS04 

Raytheon 

74 LSI 55 

Tl 

SN74LS251 



Hitachi 

HD10174 

Signetics 

74LS04 

Signetics 

74L.S155 

pPB74LS253AMD 

SN74LS253 



Motorola 

MC10174 

TI 

SN74LS04 

TI 

SN74LS1 55 

Fairchild 

74LS253 



Piessey 

SP10174 

uPB74LS05 Fairchild 

74LS05 

pPB74LS1 57AMD 

SN74LS15Z 

ITT 

ITT74LS253 



Signetics 

10174 

ITT 

'TT74LS05 

Fairchild 

74LS157 

' Motorola 

SN74I..S253 



Ti 

SN101 74 

Motorola 

SN74LS05 

ITT 

ITT741S157 

National 

DM74LS253 


pPBIOiSO 

Fairchild 

F10180 

National 

DM74LS05 

Motorola 

SN74LS1 57 

Raytheon 

741 S253 



Ktachi 

HD10180 

Raytheon 

74LS05 

National 

DM74LS157 

Signetics 

741.S253 



Motorola 

MC10180 

Signetics 

74LS05 

Raytheon 

74LS157 

r Ti 

SN74LS253 



Plenty 

spioieo 

Ti 

SN74LS05 

Signetics 

74LS157 

F PB74LS257AMD 

SN74LS2E7 



Signetics 

10180 

pPB74LS08 Fairchild 

74LS08 

Ti 

SN74LS157 

Fairchild 

74LS257 


jiPB‘0l8i 

Fai'cNd 

FlOl 6 I 

ITT 

ITT74LS08 

pPB74L.Sl61 AMD 

SN74L Si 61 

ITT 

ITT74I.S257 



Hitachi 

HD 10181 

Motorola 

SN74L.S08 

Fairchild 

74LS161 

Motorola 



SN74LS257 
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Device 
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Device Page 

NEC America (cont’d) 

pPB74LS375Signetics 

Tl 

74LS375 

SN74LS375 


pPB7404 

HPB7405 

TRW 

Fairchild 

7404 

7405 

p.PB74153 

Fairchild 

ITT 

74153 

ITT741 53 




f^PB74LS38 Fairchild 

74LS38 



Hitachi 

HD7405 


Mitsubishi 

M53353 

pPB74LS257National 

DM74LS257 


ITT 

ITT74LS38 



ITT 

ITT7405 


Motorola 

MC74153 

Raytheon 

74LS257 


Motorola 

SN74LS38 



Mitsubishi 

M53205 


National 

DM74153 

Signetics 

74LS257 


National 

DM74LS38 



Motorola 

MC7405 


Raytheon 

74153 

Tl 

SN74LS257 


Raytheon 

74LS38 



National 

DM7405 


Signetics 

74153 

jiPB74LS258AMD 

SN74LS258 


Signetics 

74LS38 



Raytheon 

7405 


Tl 

SN74153 

Fairchild 

74LS258 


Tl 

SN74LS38 



Signetics 

7405 


TRW 

74153 

!TT 

ITT74LS258 


juPB74LS40 Fairchild 

74LS40 



Tl 

SN7405 

^PB74154 

AMD 

SN74154 

Motorola 

SN74LS258 


ITT 

ITT74LS40 



TRW 

7405 


Fairchild 

74154 

National 

DM74LS258 


Motorola 

SN74LS40 


jiPB7410 

Fairchild 

7410 


ITT 

ITT74154 

Raytheon 

74LS258 


National 

DM74LS40 



Hitachi 

HD7410 


Mitsubishi 

M53354 

Signetics 

74LS258 


Raytheon 

74LS40 



ITT 

ITT7410 


Motorola 

MC74154 

Tl 

SN74LS258 


Signetics 

74LS40 



Mitsubishi 

M53210 


National 

DM74154 

MPB74LS27 Fairchild 

74DS27 


Tl 

SN74LS40 



Motorola 

MC7410 


Raytheon 

74154 

' ITT 

ITT74LS27 


pPB74LS42 Fairchild 

74LS42 



National 

DM7410 


Signetics 

74154 

Motorola 

SN74LS27 


ITT 

ITT74LS42 



Raytheon 

7410 


Tl 

SN74154 

National 

DM74LS27 


Motorola 

SN74LS42 



Signetics 

7410 


TRW 

74154 

Raytheon 

74LS27 


National 

DM74LS42 



Tl 

SN7410 

f*PB741 55 

Fairchild 

74155 

Signetics 

74LS27 


Raytheon 

74LS42 

266 



SN7427 

ITT 

ITT741 55 

Tl 

SN74LS27 


Signetics 

74LS42 



Toshiba 

TC7410 


Mitsubishi 

M53355 

pPB74LS279Fairchild 

74LS279 


Tl 

SN74LS42 



TRW 

7410 


Motorola 

MC74155 

ITT 

ITT74LS279 


P.PB74LS51 Fairchild 

74LS51 


iuPB741 05 

Fairchild 

74105 


National 

DM74155 

Motorola 

SN74LS279 


ITT 

ITT74LS51 


pPB74107 

Fairchild 

74107 


Raytheon 

74155 

National 

DM74LS279 


Motorola 

SN74LS51 



Hitachi 

HD74107 


Signetics 

74155 

Raytheon 

74LS279 


National 

DM74LS51 



ITT 

ITT74107 


Tl 

SN74155 

Signetics 

74LS279 


Raytheon 

74LS51 • 



Mitsubishi 

M53307 


TRW 

74155 

Ti 

SN74LS279 


Signetics 

74LS51 



Motorola 

MC74107 

pPB74156 

Fairchild 

74156 

pPB74LS295Fairchild 

74LS295 


Tl 

SN74LS51 



National 

DM74107 


Hitachi 

HD74156 

Motorola 

SN74LS295 


HPB74LS54 Fairchild 

74LS54 



Signetics 

74107 


ITT 

ITT741 56 

Raytheon 

74LS295A 


.. ITT 

ITT74LS54 



Tl 

SN74107 


Mitsubishi 

M53356 

Signetics 

74LS295 


Motorola 

SN74LS54 


pPB74123 

AMD 

SN74123 


Motorola 

MC74156 

T! 

SN74LS29EB 


National 

DM74LS54 



Fairchild 

74123 


National 

DM74156 

pPB74LS30 Fairchild 

74LS30 


Raytheon 

74LS54 



ITT 

ITT74123 


Raytheon 

74156 

ITT 

ITT74LS30 


Signetics 

74LS54 



Mitsubishi 

M53323 


Signetics 

74156 

Motorola 

SN74LS30 


Tl 

SN74LS54 



Motorola 

MC74123 


Tl 

SN74156 

National 

DM74LS30 


P.PB74LS55 Fairchild 

74LS55 



National 

DM74123 


TRW 

74156 

Raytheon 

74lS30 


Motorola 

SN74LS55 



Raytheon 

74123 

P.PB741 57 

AMD 

SN74157 

Signetics 

74LS30 


National 

DM74LS55 



Signetics 

74123 


Fairchiic 

74157 

Tl 

SN74LS30 


Raytheon 

74LS55 



Tl 

SN74123 


Hitachi 

HD74157 

)j.PB?4lS 32 Fairchild 

74LS32 


Signeiics 

74LS55 



TRW 

74123 


ITT- 

ITT74157 

ITT 

ITT74LS32 


Tl 

SN74LS55 


juPB7413 

Fairchild 

7413 


Mitsubishi 

M53357 

Motorola 

SN74LS32 


P-PB74LS74 Fairchild 

74LS74 



ITT 

ITT7413 


Motorola 

MC74157 

National 

DM74LS32 


ITT 

ITT74LS74 . 



Mitsubishi 

M53213 


National 

DM74157 

Raytheon 

74LS32 


Motorola 

SN74LS74 



Motorola 

MC7413 


Raytheon 

74157 

Signetics 

74LS32 


National 

DM74LS74 



National 

DM7413 


Signetics 

74157 

T! 

SN74LS32 


Raytheon 

74LS74 



Signetics 

7413 


Tl 

SN74157 

pPB74LS365Fairchila 

74LS365 


Signetics 

74LS74 



Tl 

SN7413 

p.PB74l61 

AMD 

SN74161 

ITT 

ITT74LS365 


Tl 

SN74LS74 



TRW 

7413 


Fairchild 

74161 

Motorola 

SN74LS365 


pPB74LS86 Fairchild 

74LS86 


pPB74141 

Fairchild 

74141 


Hitachi 

HD74161 

National 

DM74LS365 


ITT 

ITT74LS86 



ITT 

ITT74141 


ITT 

ITT74161 

Raytheon 

74LS365 

286 

Motorola 

SN74LS86 



Motorola 

MC74141 


Mitsubishi 

M53361 

Signetics 

74LS365 


Raytheon 

74LS86 



National 

DM74141 


Motorola 

MC74161 

Tl 

SN74LS365 


Signetics 

74LS86 



Tl 

SN74141 


National 

DM74161 

pPB74LS366Fairchild 

74LS366 


Tl 

SN74LS86 


p.PB74147 

Hitachi 

HD74147 


Raytheon 

74161 

•ITT 

ITT74LS366 


ju.PB7400 Fairchild 

7400 



Mitsubishi 

M53347 


Signetics 

74161 

Motorola 

SN74LS366 


Hitachi 

HD7400 



National 

DM74147 


Tl 

SN74161 

National 

DM74LS366 


ITT 

ITT7400 



Signetics 

74147 


TRW 

74161 

Raytheon 

74LS366 

286 

Mitsubishi 

M53200 



Tl 

SN74147 

P-PB74164 

AMD 

74164 

Signetics 

74LS366 


Motorola 

MC7400 


HPB74148 

Hitachi 

HD74148 

Fairchild 

74164 

Tl 

SN74LS366 


National 

DM7400 



Mitsubishi 

M53348 


Hitachi 

HD74164 

pPB74LS367Fairchild 

74LS367 


Raytheon 

7400 



National 

DM74148 


ITT 

ITT74164 

ITT 

ITT74LS367 


‘Signetics 

7400 



Signetics 

74148 


Mitsubishi 

M53364 

Motorola 

SN74LS367 


Tl 

SN7400 



Tl 

SN74148 


National 

DM74164 

National 

DM74LS367 


Toshiba 

TC7400 


P.PB74150 

Fairchild 

74150 


Raytheon 

74164 

Raytheon 

74LS367 

286 

TRW 

7400 



Hitachi 

HD74150 


Signetics 

74164 

Signetics 

74LS367 


pPB7402 Fairchild 

7402 



ITT 

ITT74150 


Tl 

SN74164 

Ti 

SN74LS367 


Hitachi 

HD7402 



Mitsubishi 

M53350 

M PB74170 

Fairchild 

74170 

pPB74LS368Fairchild 

74LS368 


ITT 

ITT7402 



Motorola 

MC74150 


Mitsubishi 

M53370 

ITT 

ITT74LS368 


Mitsubishi 

M53202 



National 

DM74150 


National 

DM74170 

Motorola 

SN74LS368 


Motorola 

MC7402 



Raytheon 

74150 


Raytheon 

74170 

National 

DM74LS368 


National 

DM7402 



Signetics 

74150 


Signetics 

74170 

Raytheon 

74LS368 

286 

Signetics 

7402 



Tl 

SN74150 


T! 

SN74170 

Signetics 

74LS368 


Tl 

SN7402 



Toshiba 

TC74 

m PB74175 

AMD 

SN74175 

Ti 

SN74LS368 


TRW 

7402 



TRW 

74150 


Faucntid 

74 175 

pPB74LS37 Fairchild 

74LS37 


(J.PB7404 Fairchild 

7404 


fiPB74151 

Fairchild 

74151 


Hitachi 

HD74175 

ITT 

ITT74LS37 


Hitachi 

HD7404 



Hitachi 

HD74151 


Mitsubishi 

M53375 

Motorola 

SN74LS37 


ITT 

1TT7404 



ITT 

ITT741 51 


Motorola 

MC74175 

National 

DM74LS37 


Mitsubishi 

M53204 



Mitsubishi 

M53351 


National 

DM74175 

Raytheon 

74LS37 


Motorola 

MC7404 



Motorola 

MC74151 


Raytheon 

74175 

Signetics 

74LS37 


National 

DM7404 



National 

DM74151 


Signetics 

74175 

T! 

SN74LS37 


Raytheon 

7404 



Raytheon 

74151 


Tl 

SN74175 

pPB74LS375ITT 

ITT74LS375 


Signetics 

7404 



Signetics 

74151 

fiPB741 80 

Fairchild 

74180 

Motorola 

SN74LS375 


Tl 

SN7404 



Tl 

SN74151 


Hitachi 

HD74180 

Raytheon 

74LS375 


Toshiba 

TC7404 



TRW 

74151 


ITT 

ITT74180 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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IC Master 
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IC Master 
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IC Master 
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IC Master 
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Device Psge 

Device 
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Device Page 

Device 

1 Source 

Device Page 

Oevice 

1 Source 

Device Page 

NEC America (cont’d) 

,PB7437 

Motorola 

M53237 

MC7437 

,.DD7/«A 

Mitsubishi 

Motorola 

M 53260 

MC7460 

••PD401 t 

RCA 

SGS 

CD401 1 

HBF401 1 . 

CM401 1 





National 

DM7437 


National 

DM7460 


Solitron 

pPB74l80 

Mitsubishi 

M53380 


Raytheon 

7437 


Signetics 

7460 


SSS 

SCL4G1 1 

Motorola 

MC74180 


Signetics 

7437 


Tl 

SN7460 


T! 

TP401 1 


National 

DM74180 


Tl 

SN7437 

■ 

TRW 

7460 


Toshiba 

TC401 1 


Raytheon 

74180 


TRVV 

7437 

,,007473 

Fairchild 

7473 

U PD401? 

Pairchiiri 

F401? 


Signetics 

74180 

PPB7438 

Fairchild 

7438 


ITT 

ITT7473 


Mitel 

SIL.4012 


Tl 

SN74180 


ITT 

ITT7438 


Mitsubishi 

M53273 


Motorola 

MCI 401 2 


TRW 

74180 


Mitsubishi 

M53238 


Motorola 

MC7473 


National 

CD401? 

.±PB74181 

AMD 

SN74181 


Motorola 

MC7438 


National 

DM7473 


RCA 

CD40V2 

Fairchild 

74181 


National 

DM7438 


Signetics 

7473 


SGS 

HBF4012 


Mitsubishi 

M53381 


Raytheon 

7438 


Ti 

SN7473 


Solitron 

CM4012 


Motorola 

MC74181 


Signetics 

7438 

p.PB7474 

Fairchild 

7474 

, 

SSS 

SCL4012 


National 

DM74181 


Tl 

SN7438 


Hitachi 

HD7474 


Tl 

TP4012 . 


Raytheon 

74181 


TRW 

7438 


ITT 

ITT7474 


Toshiba 

TC4012 


Signetics 

74181 

pPB7440 

Fairchild 

7440 


Mitsubishi 

M53274 

pPD4013 

Fairchild 

F4013 


Tl 

SN74181 


Hitachi 

HD7440 


Motorola 

MC7474 


Mitel 

SIL4013 

p.PB74182 

AMD 

SN74182 


ITT 

ITT7440 


National 

DM7474 


Motorola 

MC14013 

Fairchild 

74182 


Mitsubishi 

M53240 


Raytheon. 

7474 


National 

C 0401 3 


ITT 

ITT74182 


Motorola 

MC7440 


Signetics 

7474 


RCA 

CD4013 


Mitsubishi 

M53382 


National 

DM7440 


Tl 

SN7474 


SGS 

HBF4013 


Motorola 

MC74182 


Signetics 

7440 


TRW 

7474 


Solitron 

CM4013 


National 

DM74182 


Tl 

SN7440 

JU.PB7476 

Faircnild 

7476 


SSS 

SCL40i3 


Raytheon 

74182 


TRW 

7440 


ITT 

ITT7476 


Tl 

TP4013 


Signetics 

74182 

pPB7442 

Fairchild 

7442 


Mitsubishi 

M53276 


Toshiba 

TC4013 


Tl 

SN74182 


Hitachi 

HD7442 


Motorola 

MC7476 

pPD4014 

Fairchild 

F4014 

pPB74192 

AMD 

SN74192 


ITT 

ITT7442 


National 

DM7476 


Mitel 

SIL4014 

Fairchild 

74192 


Mitsubishi 

M53242 


Signetics 

7476 


Motorola • 

MC14014 


ITT 

ITT74192 


Motorola 

MC7442 


Tl 

SN7476 


National 

CD4014 


Mitct ihichf 

M53392 


National 

DM7442 


TRW 

7476 


RCA 

CD4014 


Motorola 

MC74192 


Raytheon 

7442 

pPB7480 

Fairchild 

7480 


SGS 

HBF4014 


National 

DM74192 


Signetics 

7442 


ITT 

iTT7480 


Solitron 

CM4014 


Raytheon 

74192 


Tl 

SN7442 


Mitsubishi 

M53280 


SSS 

SCL4014 


Signetics 

74192 

pPB7445 

Fairchild 

7445 


Motorola 

MC7480 


Tl 

TP4014 


Tl 

SN74192 


ITT 

ITT7445 


Signetics 

7480 


Toshiba 

TC4014 

pP874193 

AMO 

SN74193 


Mitsubishi 

M 53245 


Ti 

SN7480 

pFD401 5 

Fail ch’ld 



Fairchild 

74193 


Motorola 

MC7445 

pPB7485 

Fairchild 

7485 


Mitel 

SIL4015 


ITT 

ITT74193 


National 

DM7445 


Hitachi 

HD7485 


Motorola 

MCI 401 5 


Mitsubishi 

M53393 


Raytheon 

7445 


Mitsubishi 

M53285 


National 

CD4015 


Motorola 

MC74193 


Signetics 

7445 


Motorola 

MC7485 


RCA 

CD4015 


National 

DM74193 


Tl 

SN7445 


National 

DM7485 


SGS 

HBF4015 


Raytheon 

74193 


TRW 

7445 


Signetics 

7485 


Solitron 

CM4015 


Signetics 

74193 

pPB7447 

Fairchild 

7447 


Tl 

SN7485 


SSS 

SCL4015 


Tl 

SN74193 


ITT 

ITT7447 


TRW 

7485 


Tl 

TP4015 

fiPB74195 

AMD 

SN74195 


Mitsubishi 

M53247 

pPB7486 

Fairchild 

7486 


Toshiba 

TC4015 


Fairchild 

74195 


Motorola 

MCr'447 


Hitachi 

HD7466 

pPD40t 7 

ran child 

r40!7 


ITT 

ITT74195 


National 

DM7447 


ITT 

ITT7486 


Mitel 

SIL4017 


Motorola 

MC74195 


Signetics 

7447 


Mitsubishi 

M53286 


Motorola 

MCI 401 7 


National 

DM74195 


Tl 

SN7447 


Motorola 

MC7486 


National 

CD4017 


Raytheon 

74195 

pPB7450 

Fairchild 

7450 


National 

DM7486 


RCA 

CD4017 


Signetics 

74195 


Hitachi 

HD7450 


Raytheon 

7486 


SGS 

H3F4017 


Ti 



ITT 

ITT7450 


Signifies 

7^QC 


Saiit'or* 

CM<ini 7 

pPB74198 

Fairchild 

74198 


Mitsubishi 

M53250 


Ti 

SN7486 


sss 

SCL4017 


Hitachi 

HD74198 


Motorola 

MC7450 


TRW 

7486 


Ti 

TP4017 


Mitsubishi 

M53398 


National 

DM7450 

fiPB7491 

Fairchild 

7491 


Toshiba 

TC4017 


National 

DM74198 

' 

Signetics 

7450 


ITT 

ITT7491 

pPD402C 

Fairchild 

F4020 


Raytheon 

74198 


Tl 

SN7450 


Mitsubishi 

M53291 


Mitel 

SIL4020 


Signetics 

74198 


TRW 

7450 


Motorola 

MC7491 


Motorola 

MCI 4020 


Tl 

SN74198 

pP8745l 

Fairchilo 

7451 


National 

DM7491 


National 

CD4020 

pP87420 

Fairchild 

7420 


Hitachi 

HD7451 


Signetics 

7491 


RCA 

CD4020 


Hitachi 

HD7420 


ITT 

ITT7451 


Tl 

SN7491 


SGS 

HBF4020 


ITT 

ITT7420 


Motorola 

MC7451 

pPD4001 

Fairchild 

F4001 


Solitron 

CM4020 


Mitsubishi 

M53220 


National 

DM7451 


Mitel 

SIL4001 


SSS 

SCL4020 


Motorola 

MC7420 


Signetics 

7451 


Motorola 

MCI 4001 


T! 

TP4020 


National 

DM7420 


T! 

SN7451 


National 

CD4001 


Toshiba 

TC4020 


Raytheon 

7420 


TRW 

7451 


RCA 

CD4001 

pPD4021 

Fairchild 

F4021 


Signetics 

7420 

pP87453 

Fairchild 

7453 


SGS 

HBF4001 


Mitel 

S1L4021 


TS 

SN7420 


Hitachi 

HD7453 


Solitron 

CM4001 


Motorola 

MCI 4021 


Toshiba 

TC7420 


ITT 

ITT7453 


sss 

SCL4001 


National 

CD4021 


TRW 

7420 ' 


Mitsubishi 

M53253 


Tl 

TP4001 


RCA 

CD4021 

pPB74283 

Fairchild 

74283 


Motorola 

MC7453 


Toshiba 

TC4001 


Solitron 

CM4021 . 


Mitsubishi 

M53483 


National 

DM7453 

pPD4002 

Fairchild 

F4002 


SSS 

SCL4021 


Raytheon 

74283 


Signetics 

7453 


Mitel 

SIL4002 


Tl 

TP4021 


Tl 

SN74283 


Tl 

SN7453 


Motorola 

MCI 4002 


Toshiba 

TC4021 

p.PB7430 

Fairchild 

7430 


TRW 

7453 


National 

CD4002 

pPD4023 

Fairchild 

F4023 


Hitachi 

HD7430 

pPB7454 

Fairchild 

7454 


RCA 

CD4002 


Mitel 

SIL4023 


ITT 

ITT7430 


Hitachi 

HD7454 


SGS 

HBF4002 


Motorola 

MCI 4023 


Mitsubishi 

M53230 


ITT 

ITT7454 


Solitron 

CM4002 


National 

CD4023 


Motorola 

MC7430 


Motorola 

MC7454 


SSS 

SCL4002 


RCA 

CD4023 


National 

DM7430 


National 

DM7454 


Tl 

TP4002 


SGS 

HBF4023 


Signetics 

7430 


Signetics 

7454 


Toshiba 

TC4G02 


Solitron 

CM4023 


Tl 

SN7430 


Tl 

SN7454 

HPQ4011 

Fairchild 

F4011 


SSS 

SCL4023 


TRW 

7430 


TRW 

7454 


Mitel 

SIL401 1 


Tl 

TP4023 

pPB7437 

Fairchild 

7437 

pPB7460 

Fairchild 

7460 


Motorola 

MC14011 


Toshiba 

TC4023 


ITT 

ITT7437 


Hitachi 

HD7460 


National 

CD4011 

UPD4025 

Fairchild 

F40P5 


♦ Discontinued 
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NEC America (cont’d) 

pPD4043 

Toshiba 

TC4043 

p.PD4520 

RCA 

CD4520 


pPB403 

TI 

SN74S387 


pPD4044 

Fairchild 

F4044 


Solitron 

SSS 

CM4520 

SCL4520 


jxPB405 

Fairchild 

Harris 

93438 

HM7640 

1151 





Mitel 

SIL4044 




1192 

pPD4025 

Mitel 

SIL4025 


Motorola 

MCI 4044 


TI 

TP4520 



Intel 

3604 


Motorola 

MCI 4025 


National 

CD4044 


Toshiba 

TC4520 



Intersil 

IM5605 



National 

CD4025 


RCA 

CD4044 

pPD4528 

Fairchild 

F4528 



MMI 

6340-1 

1248 


RCA 

CD4025 


Solitron 

CM4044 


Motorola 

MCI 4528 




6348-1 

1248 


SGS 

HBF4025 


SSS 

SCL4044 


National 

CD4528 



National 

DM77S295 

1270 


Solitron 

CM4025. 


T! 

TP4044 


RCA 

CD4528 



Signetics 

N82S140 



SSS 

SCL4025 


Toshiba 

TC4044 


SSS 

SCL4528 



TI 

SN74S475 



Ti 

TP4025 

pPD4049 

Fairchild 

F4049 


Toshiba 

TC4528 


pPB406 

Fairchild 

93452 

1151 


Toshiba 

TC4025 


Mitel 

SIL4049 

uPD4539 

Fairchild 

F4539 



Fujitsu 

MB7059 


pPD4027 

Fairchild 

F4027 


Motorola 

MCI 4049 


Motorola 

MCI 4539 



Harris 

HM7642 

1192 

Mitel 

SIL4027 


National 

CO4049 


Toshiba 

TC4539 



Intel 

3605 



Motorola 

MCI 4027 


RCA 

CD4049 

pPD4556 

Fairchild 

F4556 



MMI 

6352-1 

1248 


National 

CD4027 


SGS 

HBF4049 


Motorola 

MCI 4556 



National 

DM74S572 

1268 


RCA 

CD4027 


Solitron 

CM4049 


RCA 

CD4556 



Signetics 

N82S136 



SGS 

HBF4027 


SSS 

SCL4049 


SSS 

SCL4556 


JJ.PB408 

AMD . 

AM27S80 



Solitron 

SSS 

TI 

CM4027 

SCL4027 

TP4027 


TI 

TP4049 







3608 



pPD4050 

Toshiba 

Fairchild 

TC4049 

F4050 

NEC Microcomputers 

pPB410 

MMI 

EMM/Semi 

6380-1 

4200 

1248 

1072 


Toshiba 

TC4027 


Mitel 

SIL4050 





juPB425 

Fairchild 

93448 

1151 

pPD4028 

Fairchild 

F4028 


Motorola 

MCI 4050 

pPB2089 

AMD 

AM27S02 



Harris 

HM7641 

1192 

Mitel 

SIL4028 


National 

CD4050 



SN7489 



Intel 

3624 



Motorola 

MC14028 


RCA 

CD4050 



3101 



Intersil 

IM5625 



National 

CD4028 


SGS 

HBF4050 


Fairchild 

7489 



MMI 

6341-1 

1248 


RCA 

CD4028 


Solitron 

CM4050 


Intersil 

IM5501 




6349-1 

1248 


SGS 

HBF4028 


SSS 

SCL4050 


National 

DM7489 

1287 


National 

DM77S296 

1270 


Solitron 

CM4028 


TI 

TP4050 



MM74S289 



Signetics 

N82S115 



SSS 

SCL4028 


Toshiba 

TC4050 


Signetics 

N3101 A 




N82S141 



TI 

TP4028 

pPD4063 

RCA 

CD4063 



74S89 



TI 

SN74S44 



Toshiba 

TC4028 

pPD4066 

Fairchild 

F4066 


TI 

SN74S289 


juPB426 

Fairchild 

93453 

1151 

uPD4029 

Fairchild 

F4029 


Mitel 

SIL4066 



SN7489 



Fujitsu 

MB7054 


Mitel 

SIL4029 


Motorola 

MCI 4066 

pPB2200 

AMD 

AM27LS00 



Harris 

HM7643 

1192 


National 

CD4029 


National 

CD4066 


Intel 

3106 



Intel 

3625 



RCA 

CD4029 


RCA 

CD4066 


Intersil 

IM5523 



MMI 

6353-1 

1248 


SGS 

HBF4029 


SGS 

HBF4066 


MMI 

6531 



National 

DM74S573 

1268 


Solitron 

CM4029 


Signetics 

N4066 


Signetics 

N82S17 



Signetics 

N82S137 



SSS 

SCL4029 


Solitron 

CM4066 



74S200 


ttPB428 

AMD 

AM27S81 



T! 

TP4029 


SSS 

SCL4066 


TI 

SN74S301 



Intel 

3628 



„„ a 




T-sTiiba 







MMI 

8381-1 

1748 

pPD4030 

Fairchild 

F4030 

p.PD4069 

Fairchild 

F4069 


TI 

SN74S201 


jiPB8212 

AMD 

8212 



Mitel 

SIL4030 


Harris 

HD74C04 

M PB2205 

AMD 

9341 5M 



Intel 

8212 



National 

CD4030 


Mitel 

SIL4069 


Fairchild 

93415 

1137 


National 

DP8212 

469 


RCA 

CD4030 


Motorola 

MCI 4069 


Fujitsu 

MB93415 



TI 

SN74S412 



SGS 

HBF4030 


National 

CD4069 


National 

DM93415 


M PB8214 

AMD 

8214 



Solitron 

CM4030 



MM74C04 


Signetics 

N93415A 



Intel 

8214 



SSS 

SCL4030 


RCA 

CD4069 


TI 

SN74S314 


jiPB8216 

AMD 

8216 



TI 

TP4030 


Solitron 

CM4069 

,uPB2206 

AMD 

AM27LS01 



Intel 

8216 



Toshiba 

TC4030 


SSS 

SCL4069 


Fairchild 

93411 



National 

DP8216 


pPD4035 

Fairchild 

F4035 


TI 

TP4069 


Intel 

3107 


pPB8224 

AMD 

8224 



Mitel 

SIL4035 


Toshiba 

TC4069 


Intersil 

IM5533 



Intel 

8224 



Motorola 

MCI 4035 

pPD4071 

Fairchild 

F4071 


MMI 

6530 



National 

DP8224 

477 


National 

CD4035 


Mitel 

SIL4071 

, 

Signetics 

N82S16 


■ 

TI 

SN74LS424 



RCA 

CD4035 


Motorola 

MCI 4071 

pPB2289 

AMD 

SN74S289 


pPB8226 

AMD 

8226 



SGS 

HBF4035 


National 

CD4071 

pPB2901 

AMD 

AM2901A 



Intel 

8226 



Solitron 

CM4035 


RCA 

CD4071 


Fairchild 

F2901A 



National 

DP8226 



SSS 

SCL4035 


Solitron 

CM4071 



9409 


pPB8228 

AMD 

8228 



TI 

TP4035 


SSS 

SCL4071 


Motorola 

MC2901 



Intel 

8228 



Toshiba 

TC4035 


TI 

TP4071 


National 

IDM2901A 



National 

DP8228 

483 

jiPD4040 

Fairchild 

F4040 


Toshiba 

TC4071 



1656,1680 


TI 

SN74S428 


Mitel 

SIL4040 

pPD4081 

Fairchild 

F4081 


Raytheon 

AM2901A 


jtPB8238 

AMD 

8238 



National 

CD4040 


Mitel 

SIL4081 


Signetics 

N2901 

1851 


Intel 

8238 



RCA 

CD4040 


Motorola 

MCI 4081 

M PB2902 ■ 

Motorola 

MC2902 



National 

DP8238 

483 


Solitron 

CM4040 


National 

CD4081 


National 

IDM2902 



TI 

SN74S438 



SSS 

SCL4040 


RCA 

CD4081 


Raytheon 

AM2902 


pPD2089 

Intel 

3101 



TI 

TP4040 


Solitron 

CM4081 

p.PB2909 

AMD 

AM2909 


pPD2101 

AMD 

2101 



Toshiba 

TC4040 


SSS 

SCL4081 


Motorola 

MC2909 



Intel 

2101 


pPD4042 

Fairchild 

F4042 


TI 

TP4081 


National 

IDM2909 


pPD2101A 

Intel 

8101 



Mitel 

SIL4042 


Toshiba 

TC4081 


Raytheon 

AM2909 



National 

MM2101 



Motorola 

MCI 4042 

juPQ45i 2 

Fairchiio 

F4512 

pPB29ll 

AMD 

AM2911 



TI 

TMS2101 



National 

CD4042 


Mitel 

SIL4512 


Motorola 

MC2911 




TMS4039 



RCA 

CD4042 


Motorola 

MC14512 


National 

IDM2911 


P.PD2101 AL AMD 

9101 



SGS 

HBF4042 


National 

CD4512 


Raytheon 

AM2911 



Fairchild 

3538 



Solitron 

CM4042 


SSS 

SCL4512 

M PB403 

AMD 

AM27LS10 



Fujitsu 

MB8101 



SSS 

SCL4042 


TI 

TP4512 


Fairchild 

93417 

1151 


Signetics 

2101 



Ti 

TP4042 


Toshiba 

TC4512 


Fujitsu 

MB7057- 




2601 



Toshiba 

TC4042 

MPD4519 

Fairchild 

F4519 


Harris 

HM7610 

1192 

juPD2 1 02 

AMD 

2102 

- 

pPD4043 

Fairchild 

F4043 


Motorola 

MC14519 



HPROM-1024A 


Intel 

2102 



Mitel 

SIL4043 


National 

CD4519 


Intel 

3601 


pPD2102A 

Intel 

8102 



Motorola 

MCI 4043 


RCA 

CD4019 


Intersil 

IM5603 



Mostek 

MK4102 



National 

C04043 


TI 

TP4519 


MMI 

6300-1 

1248 


National 

MM2102A 

1300 


RCA 

CD4043 

/J.PD4520 

Fairchild 

F4520 


National 

DM74S387 

1264 


TI 

TMS2102 



Solitron 

CM4043 


Mitel 

SIL4520 



DM7535 




TMS4033 



SSS 

SCL4043 


Motorola 

MCI 4520 


Signetics 

N82S126 




TMS4034 



TI 

TP4043 


National 

CD4520 



N82S26 


pPD2102AL AMD 

9102 



♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


2009 









Manufacturer I Replacement 1C Master 

Device 1 Source Device Page 

NEC Microcomputers (confd) 


Manufacturer 

Device 


Replacement 
Source Device 


p.PD2102AL Fairchild 
Intersil 
Signetics 

jiPD2i 1 1 AMD 
Intel 

pPD21 1 1 A • Motorola 

National 

T! 

uPD21 1 1 AL AMD 
Fujitsu 
Intel 

Signetics 

pPD2t 14 Fujitsu 
Intel 
Intersil 
Ti 

MPD2308 AMD 


Mostek 

Signetics 

Intel 

Mostek 

National 


pPD23l6E 

m PD2332 

jiPD410 

ijPD41G4 
fiPD41 1 


fjPD4 1 4 A 
fiPD416 


Fujitsu 

Fairchild 

Fujitsu 

Intel 

litter sil 
Mostek 
Motoio'a 


• 2 til 
MCM2111 
MCMC81 1 1 
MM2* 1 ' 

TMS4042 
91 11 
MB8111 
811 I 
2111 
2611 
M82114 
2114 
7114 
TMS4045 
9208 
3508 
MB8308 
2308 
8308 
MK30000 

2616 

8316 

MK3400U 

2316 

4316 

MK31000 

MM2316A 

1307,1372 

9216 

MK34000 

MCM68317 

MK32000 

TMS4732 

4200 1072 

4202 

MK4104 

9060 

MB8'07 

2107 

MM4280 1314 

MM5280A 1339 

MM5281 

T MS4060 

M4027 1118 

4096 

MB8224 

2104 

MK4027 

MK4096 

MCM4027 

MCM4096 

T MS4027 

MB8227 

F16K 1110 

MB8116 
2116 
7116 
MK4116 
MCM41 16 
7MS4116 
Z6116 


HPD8253 

pPD8255 


pPD8259 

pPD8355 

pPD8748 

pPD8755 


♦ NCM1111 
♦NCMM12 
NC1 181 
NC1 182 
I NC1 183 


♦ NC-4104A 

♦NC4200 

•♦NC4402A 

♦NC4402B 

♦NC4801A 

♦NC4804A 

NC6560 

NC6561 

NC6570 

NC6571 

NC6572 

NC6580 

NC6581 

NC6583 

NC6590 

NC6832 


National 

Signetics 

Signetics 

National 

AMI 

AMI 

AMI 

National 

AMI 

National 

EMM/Semi 

EMM/Semi 

EMM/Semi 

EMM/Semi 

EMM/Semi 

EMM/Semi 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 


INS308GA 

1656,1670 

MP8Q8GA 

TMS8080A 

8085 

8085 1644 

8155 

8155 

8251 

8251 

INS8251 

8253 

8255 

8255 

INS8255 

8257 

8257 

8259 

8355 

8355 1646 

8748 1648 

8755 1646 


MM5231 

2430 

2461 

MM5230 

COCC7 

S2566 

52555 
MM5555 

52556 
MM5556 
4104A 
4200 
4402A 
4402B 
4801 A 
4804A 
MCM6560 
MCM6561 
MCM6570 
MCM6571 
MCM657? 

MCM6580 

MCM6581 

MCM6583 

MCM6590 

MCM6832 


Nortec Electronics 


2222 

AMI 

S2222 

6002 

TI 

TMS4062 



TMS4732 



TMS6002 

6003 

TI 

TMS4063 

7001 

RCA 

MW7001 


Panasonic 


AN332 Mitsubishi M5188 


Plessey Semiconductors 


pPD4l8 

AMD 

9050 • 


SL3045 

RCA 

CA3045 


T i 

TMS4050 


Si.3046 

RCA 

CA3046 



TMS4051 


SL3083 

Signetics 

CA3083 

m PD5101 

AMI 

S5101 

1041 

SL3086 

RCA 

CA3086 


Harris 

HM6501 

1174 

SL3183 

Signetics 

CA3183 


Intel 

5101 


S178M05 

. Signetics 

pA78M05 


National 

MM74C920 

1361 

SL78M06 

Signetics 

fiA78M06 

MPD6508 

Harris 

HM6508 

1180 

SL78M08 

Signetics 

f iA78M08 


Intersil 

IM6508 

/ 

| SL78M12 

Signetics 

(IA78M12 

jjPD80-35 

Intel 

8035 

1648 

SL78M1 5 

Signetics 

/jlA78M15 

M PD8048 

AMD 

8048 


SL78M20 

Signetics 

fiA78M20 


Intei 

8048 

1648 

SL78M24 

Signetics 

M A78M24 


Signetics 

8048 


SL7805 

Signetics 

/iA7805 

/iPD8030AF 

AMD 

9080A 


SL7806 

Signetics 

^A7e06 


Intel 

8080A 


St. 78 12 

Signetics 

jrA781 2 


Manufacturer 

Device 

j Replacement 
Source 

1C Master ; 
Device Page 1 

; Manufacturer 

Device 

| Replacement 
Source 

1C 

D«2ViC*Er 

SL7615 

Signetics 

/uA78l5 

! SP10115 

National 

DM101 15 

SL7818 

Signetics 

M A7818 


NEC America 

^PBIOi 15 

SL7624 

Signetics 

fiA7824 


Signetics 

10115 

SP1001 

Motorola 

MC1001 

SP10116 

Fairchild 

F10116 

SP1004 

Motorola 

MCI 004 


Hitachi 

HD10H6 

SP1006 

Motorola 

MCI 006 


Motorola 

MCI 01 16 

SP10C7 

TviOtoroiEi 

MCI 007 i 



Mo 106 16 

SP1010 

Motorola 

MC1010 


National 

DM10116 

SP10100 

Fairchild 

F10100 i 


Signetics 

10116 


Motorola 

MCiOlOO 

| SPlOn? 

r-aircruir; 

FI 01 1 7 



MCI 0500 

j 

H.tachi 

HD101 17 


NEC America 

m PB10100 

1 

Motorola 

MCI 01 17 


Signetics 

10100 



MCI 051 7 

SP10101 

Fairchild 

F10101 


National 

DM1 011 7 


Hitachi 

HD10101 


NEC America jiPB10H7 


Motorola 

MC10101 


Signetics 

10117 



MCI 0501 

SP10118 

Fairchild 

Fiona 


NEC America 

(jPBIOIOI 


Hitachi 

HD10118 


Signetics 

10101 


Motorola 

MC10H8 

SP10102 

Fairchild 

F10102 



MC10518 


Hitachi 

HD10102 


National 

DM10118 


Motorola 

MC10102 


NEC America 

fiPBIOl 18 


NEC America 

juPB10102 


Signetics 

10118 


Signetics 

10102 

SP10119 

Fairchild 

Flo- 1 19 

SP10103 

Fairchild 

FI 01 03 


Hitachi - 

HD10119 


Motorola 

MC10103 


Motorola 

MCI 01 19 



MCI 0503 



MCI 051 9 


NEC America 

j^PBI 01 03 


National 

DM101 19 


Signetics 

10103 


Signetics 

10119 

SP10104 

Fairchild 

FI 01 04 

SP1012 

Motorola 

MCI O' 2 


HitSChi 

HD1 01 04 

3P 1 0i 2 i 

Fairchild 

FiOiS'l 


Motorola 

MC10104 


Hitachi 

HD10121 



MCI 0504 


Motorola 

MC10121 


Signetics 

10104 



MCI 052 1 

SP10105 

Fairchild 

FI 01 05 


National 

DM10121 


Hitachi 

HD10105 


Signetics 

10121 


SP1011 

SP10110 


Motorola MC1G105 
MCI 0505 
National DM10105 
NEC America p PB 1 0 1 05 
Signetics 1 01 05 


SP 1 0106 Fairchild 
Hitachi 


Fairchild FI 01 06 

Hitachi HD10106 

Motorola MCI 01 06 

MCI 0506 
National DM10106 


National 
NEC America 
Signetics 


1 01 23 
MCI 0123 

10123 
FI0124 
HD10124 
MCI 01 24 
MCI 0524 
DM10124 
pPBl0t24 

10124 


Signetics 

10106 


Hitachi 

HD10125 

Fairchild 

Fl'0107 


Motorola 

MC10125 

Hitachi 

IHD10107 



MC10525 

Motorola 

MC10107 i 


Signetics 

10125 


MCI 0507 : 

SP10128 

Motorola 

MC10128 

NEC America 

^PB10107 

SP10129 

Motorola 

MCI 0129 

Signetics 

10107 


Signetics 

10129 

Fairchild 

FI 01 09 

SP1013 

Motorola 

MCI 01 3 

Hitachi 

HD10109 

SP10130 

Fairchild 

F 1 01 30 

Motorola 

MCI 01 09 


Hitachi 

HOI 01 30 


MCI 0509 


Motorola 

MCI 01 30 

National 

DM10109 



MCI 0530 

NEC America 

M PB10109 


Signetics 

10130 

Signetics 

10109 

! SP10131 

Fairchild 

F < 0 1 3 1 

Motorola 

MCI 01 1 

| 

Hitachi 

HD10131 

Fairchild 

FI 01 10 


Motorola 

MC10131 

Hitachi 

HD10110 



MCI 0531 

Motorola 

MC10110 ! 

: 

NEC America 

fiPB10l31 

NEC America juPBlOIIO 

i 

Signetics 

10131 

Signetics 

10110 

i SP10133 

Fairchild 

FI 01 33 

Fairchild 

FI 01 1 f 

! 

1 

Hitachi 

HD10133 

Hitachi 

HD10111 


Motorola 

MCI 01 33 

Motorola 

MCI 01 1 1 


NEC America 

u.PBlOl 33 

National 

DM10111 

1 

Signetics 

10133 

NEC America 

m PB101 1 1 

SP10134 

Fairchild 

F10134 

Signehcs 

10H1 


Hitachi 

HD10134 

National 

DM10112 


Motorola 

MCI 01 34 

Signetics 

10112 


Signetics 

10134 

Fairchild 

FI 01 13 

SP10135 

Fairchild 

FI 01 35 

Motorola 

MCI 01 1 3 


Motorola 

MCI 01 35 


MC10513 



MCI 0535 

Signetics 

10113 


Signetics 

10135 

Fairchild 

FI 01 14 

SP10136 

Fairchild 

■FI 01 36 

Motorola 

MC10114 


Hitachi 

HD10136 


MCI 051 4 


Motorola 

MCI 01 36 

Signetics 

10114 



MCI 0536 

Fairchild 

FI 01 1 5 


Signetics 

10136 

Motorola 

MC101 15 

SP10137 

Fairchild 

F 1 0 1 3 7 


MCI 05 15 

1 

Motorola 

MCI 0137 


♦ Discontinued 


2010 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 


1C MASTER 1978 



ALTERNATE SOURCE DIRECTORY 


Manufacturer 

| Replacement 

1C Master 

Device 

! Source Device 

Page 


Manufacturer ] Replacement 


Plessey Semiconductors 
(cont’d) 


SP10137 

Motorola 

MCI 0537 


Signetics 

10137 

SP10138 

Motorola 

MC10138 
MCI 0538 

SP1014 

Motorola 

MC1014 

SP10140 

Signetics 

10140 


Tl 

SN10140 

SP10141 

Fairchild 

FI 01 41 


Motorola 

MC10141 
MCI 0541 


Signetics 

10141 

SP10142 

NEC America pP8l0142 


Tl 

SN10102 

SP10144 

Motorola 

MCM10544 



MC10144 


NEC America 

HPB10144 


Raytheon 

FIC10144 


Signetics 

10144 


Tl 

SN10144 

SP10145 

Fairchild 

F10145 


Hitachi 

HD10145 


Motorola 

MCM10546 
MCI 01 45 


Signetics 

10145 

SP10148 

Hitachi 

HD10148 


NEC America 

fiPB10148 


Signetics 

10148 


Tl 

SN10148 

SP1015 

Motorola 

MC1015 

SP1016 

Motorola 

MC1016 

SP10160 

Fairchild 

FI 01 60 


Hitachi 

HD10160 


Motorola 

MCI 01 60 
MCI 0560 


Signetics 

10160 

SP10161 

Fairchild 

F10161 








Motorola 

MC10161 



MCI 0561 


NEC America 

-HPB10161 


Signetics 

10161 

SP10162 

Fairchild 

FI 01 62 


Hitachi 

HD10162 


Motorola 

MC10162 
MCI 0562 


NEC America pPB10l62 


Signetics 

10162 

SP10164 

Fairchild 

F10164 


Hitachi 

HD10164 


Motorola 

MC10164 
MCI 0564 


NEC America pPB10164 


Signetics 

10164 


Tl 

SN10164 

SP10165 

Fairchild 

F10165 


Hitachi 

HD10165 


Motorola 

MC10165 
MCI 0565 


Signetics 

10165 

SP10171 

Fairchild 

F10171 


Motorola 

MC10171 
MCI 0571 


Signetics 

10171 

SP10172 

Fairchild 

F10172 


Motorola 

MC10172 
MCI 0572 


Signetics 

10172 

SP10173 

Fairchild 

FI 01 73 


Motorola 

MC10173 


Signetics 

10173 

SP10174 

Fairchild 

FI 01 74 


Hitachi 

HD10174 


Motorola 

MC10174 
MCI 0574 


NEC Amenca )aPB10174 


Signetics 

10174 


Tl 

SN10174 

SP10175 

Fairchild 

F10175 


Hitachi 

HD10175 


Motorola 

MCI 01 75 



MCI 0575 


Signetics 

10175 


SP10190 

SP1020 

SP10211 


NEC Amenca 

Signetics 

Fairchild 

Hitachi 

Motorola 

NEC America 

Signetics 

Motorola 

Motorola 

Motorola 


Manufacturer 

| Replacement 

1C Master 

Device 

1 Source 

Device 

Page | 

Precision Monolithics, inc. 

DAC-08 

AMD 

DAC-08 



Datel 

DAC-08B 



Fairchild 

fiA0801 



Signetics 

NE5007 

NE5008 

NE5009 

SE5008 

SE5009 


OP-07 

Fairchild 

p.A714 

627 

PM 1458 

Exar 

XR1458 


PMI 55 

AMD 

LFl 55 



Fairchild 

pAFI 55 



Intersil 

LFl 55 



Motorola 

LFl 55 



National 

LFl 55 

786 


Raytheon 

LFl 55 



Signetics 

LFl 55 



Tl 

LFl 55 


PMI 558 

Exar 

XR1558 


PM 156 

AMD 

LFl 56 i 



Fairchild 

P.AF156 



Intersil 

LFl 56 



Motorola 

LFl 56 



National 

LFl 56 

786 


Raytheon . 

LFl 56 



Signetics 

LFl 56 



Tl 

LFl 56 


PM 157 

AMD 

LFl 57 



Faif child 

pAFI 57 



Intersil 

LFl 57 



Motorola 

LF157 



National 

LFl 57 

786 


Raytheon 

LFl 57 



Signetics 

LFl 57 



Tl 

LFl 57 


PM255 

AMD 

LF255 



Fairchild 

^AF255 



Intersil ■ 

LF265 



Motorola 

LF255 



National 

LF255 

786 


Raytheon 

LF255 



Signetics 

LF255 



Tl 

LF255 


PM256 

AMD 

LF256 



Fairchild 

/xAF256 



Intersil 

LF256 



Motorola 

LF256 



National 

LF256 

786 


Raytheon 

LF256 



Signetics 

LF256 



Tl 

LF256 


PM257 

AMD 

LF257 



Fairchild 

f»AF257 



Intersil 

LF257 



Motorola 

LF257 



National 

LF257 

786 


Raytheon 

LF257 



Signetics 

LF257 



Tl 

LF257 


PM355 

AMD 

LF355 



Fairchild 

pAF355 



Intersil 

LF355 



Motorola 

LF355 



National 

LF355 

786 


Raytheon 

LF355 



Signetics 

LF355 



Tl 

LF355 


PM356 

AMD 

LF356 



Fairchild 

fiAF356 



Intersil 

LF356 



Motorola 

LF356 



National 

LF356 

786 


Raytheon 

LF356 



Signetics 

LF356 



Ti 

LF356 


PM357 

AMD 

LF357 



Fairchild 

pAF357 



Intersil 

LF357 



Motorola 

LF357 



National 

LF357 

786 


Raytheon 

LF357 



Signetics 

LF357 



Tl 

LF357 



♦ Discontinued 


1C MASTER 1978 


FI 01 76 
MCI 01 76 
MCI 0576 
10176 
MC10178 
MCI 0578 
F10179 
HD10179 
MC10179 
MCI 0579 

10179 
F10180 
HD10180 
MCI 01 80 
MCI 0580 
pPBI 0180 

10180 " 

FI 01 8 1 
HD10181 
MC10181 
MCI 0581 
juPB10181 
10181 
MCI 01 90 
MCI 020 
MCI 0211 
MC10611 
FI 021 2 
MCI 021 2 
MCI 061 2 
MCI 021 6 
MC10616 
MCI 023 
MCI 0231 
MCI 0631 
MCI 026 
MCI 027 
MCI 030 
MCI 031 
ivIC 1032 
MCI 033 
MCI 034 
MCI 035 
MCI 039 
MCI 040 
MCI 047 
MCI 048 
MCI 201 
MCI 202 
MCI 20.3 
MCI 204 
MCI 205 
MCI 206 
MCI 207 
MCI 208 , 
MCI 209 
MC1210 
MCI 211 
MCI 212 
MCI 21 3 
MC1214 
MC1215 
MC1216 
MCI 220 
MCI 226 
MCI 226 
MC1231 
MCI 233 
MCI 235 

, MCI 239 
MCI 240 
MCI 247 
MCI 248 
MCI 660 
MCI 662 
MCI 664 
MCI 666 
MCI 668 
MCI 670 
MCI 690 
MCI 692 
11C05C 
95H90 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


PM4136 Exar 
♦SSS108 RCA 
SSS1408 AMD 

Datel 

Motorola 

SSS1408A AMD 
SSS1458 Exar 

Motorola 

SSS1508 AMD 
Datel 
Motorola 

SSS1558 Exar 


XR4136 

CA108 

AMI 408 

SSS1408 

DAC-IC8B 

MCI 408 

SSS1408A 

XR1458 

MCI 458 

SSS1508 

DAC-IC8BM 

MCI 508 

XR1558 

MCI 558 

LM208 

CA208 

LM308 

CA308 

MC1741 

SSS747 

MCI 747 




Raytheon Semiconductor 


NEC Micro 
Signetics 

AMD 

Motorola 

National 

NEC Micro 

AMD 

Motorola 

NEC Micro 

AMD 

Motorola 

NEC Micro 

AMD 

Motorola 

NEC Micro 

AMD 

Motorola 

.National 

NEC Micro 

AMD 

Motorola 

National 

NEC Micro 

AMD 

NEC Micro 
Harris 

AMD 

Fairchild 

Intersil 

Motorola 

National 

PMI 

Signetics 
Tt ' 

AMD 

Fairchild 

intersil 

Motorola 

National 

PMI 

Signetics 

Tl 

AMD 

Fairchild 

Intersil 

Motorola 

National 

PMI 

Signetics 

Tl 

AMD 

Fairchild 

Intersil 

Motorola 

National 


AM2901A 
F2901A 
9409 
MC2901 
I DM2901 A 
1656, 
fi PB2901 
N2901 
AM2902 
MC2902 
IDM2902 
p.PB2902 
AM2905 
MC2S05 
(i PB2905 
4M2906 
MC2906 
m PB2906 
AM2907 
MC2907 • 

fiPB2907 
AM2909 
MC2909 
IDM2909A 
HPB2909 
AM2911 
MC2911 
IDM291 1 A 
fiPB2911 
AM2918 
^PB2918 
HA-4741 
LF155 
pAFI 55 
LF155 
LF155 
LFl 55 
PMI 55 
LF155 
LF155 
LF156 
pAFl 56 
LFl 56 
LF156 
LFl 56 
PM 156 
LFl 56 
LFl 56 
LFl 57 
fiAF157 
LFl 57 
LFl 57 
LFl 57 
PM 157 
LFl 57 
LFl 57 
LF255 
M AF255 
LF255 
LF255 
LF255 


2011 






1C MASTER 


Manufacturer 

; Replacement 

IC Master 

Manufacturer 

j Replacement 


IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

| Replacement 

10 Master 1 

Device 

Source 

Device 

Page 

Device 

! Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

Source 

Device 

Page 

Raytheon Semiconductor 


LM109 

Silicon G 

SGI 09 
LM1G9 


LM304 

Silicon G 

SG304 

LM304 


RC2567 

RC3302 

Exar 

Motorola 

XR2567C 

MC3302 


{coni a; 




LM111 

AMD 

LMl 11 


LM305 

AMD 

LM305 

LM305 


RC3403 

Tl 

Exar 

LM3302 

XR3403 














LF255 

PMI 

PM2S5 

871 

• 

Motorola 

LM111 



Motorola 

LM305 




XR3403C 


Signetics 

LF255 



National 

LM111 



National 

LM305 



Fairchild 

M A3403 



Tl 

LF255 



RCA 

CAi 1 i 



Silicon G 

SG306 



Motorola 

MC3403 


LF256 

AMD 

IF256 



Signetics 

LM111 



Tl 

LM305 


RC4136 

Exar 

XR4136 


Faircniid 

JJ.AF256 



Silicon G 

SG1 11 


LM306 

AMD 

LM306 




XR4212 



Intersil 

L c 256 



Tl 

lMII 1 



Tl 

LM306 



Fairchild 

p.A41 36 



Motorola 

LF2S6 


LM112 

AMD 

LM112 


LM307 

AMD 

LM3C7 



PMI 

CP-05 

864 


National 

LF256 

786 

LM118 

AMD 

LM118 



Intersil 

LM307 




PM4136 

864 


PMI 

PM256 

877 


Tl 

LMl 18 



Motorola 

LM307 



Tl 

RC4136 



Signetics 

LF256 


LM124 

Motorola 

LM124 



National 

LM307 


RC414 

Tl 

TL514 



Tl 

LF256 



National 

LM104 



RCA 

CA307 


RC4151 

Tl 

XR4151 


LF257 

AMD 

LF257 



Silicon G 

SGI 24 



Signetics 

LM307 


RC4152 

Tl 

XR4152 



Fairchiid 

M AF257 



Ti 

LMl 24 



Silicon G 

SG307 


RC4156 

Tl 

XR4156 




LF257 


LMl 39 

Motorola 

LM139 



Tl 

LM307 


RC4194 

Exar 

XR4194 



Motorola 

LF257 



Silicon G 

SG139 


LM308 

AMD 

LM308 


RC4444 

Motorola 

MC3416 



National 

LF257 

786 


Ti 

LMl 39 



Intersil 

LM308 


RC4531 

Signetics 

NE531 



PMI 

PM257 

882 

LM148 

AMD 

LMl 48 ■ 



Motorola 

LM308 


RC4558 

Exar 

XR4558 



Signetics 

LF257 


Exar 

XR4741 



PMI 

OP-08 

858 


Fairchild 

jtA4558 



Tl 

1 P9R7 


LM201 

AMD 

LM201 




PM308 



Motorola 

MC465R 


LF355 

AMD 

LF355 



Intersil 

LM201 



RCA 

CA308 



Tl 

RC4558 



Fairchild 

jiAF355 



Motorola 

LM201 



Signetics 

LM308 


RC4739 

Exar 

XR4739 




LF355 



National 

LM201 



Silicon G 

SG308 


RC5332 

Fairchild 

33411 




LF355 



RCA 

CA201 


LM309 

Motorola 

LM309 


RC5342 

Fairchild 

93411 



Noiionai 

LF355 

766 


C,lj ccn 0 

C/^OA1 



National 

L*v*303 


RC550C 

Ti 

SN74S3 i4 



PMI 

PM35S 

871 


Tl 

LM201 



Signetics 

LM309 


RC555 

Exar 

XR555 



Signetics 

LF355 


LM204 

Motorola 

LM204 



Silicon G 

SG309 



Fairchild 

p.A555 



Ti 

LF355 



t'iCUIUI K3I 

LM204 



Ti 




intersii 

NE555 


LF356 

AMD 

LP356 



Silicon G 

SG204 


LM311 

AMD 

LM311 



Motorola 

MCi 455 



Fairchild 

jj.AF356 



Ji 

LM204 



Intersii 

LM311 



RCA 

CA555 




LF356 


LM205 

AMD 

LM205 



Motorola 

LM311 



Signetics 

NE555 



Motorola 

LF356 



Intersil 

LM205 



National 

LM31 1 



Silicon G 

SG555 



National 

LF356 

786 


Motorola 

LM205 



RCA 

CA311 ' 



Tl 

NE555 



PMI 

PM356 

877 


National 

LM205 



Signetics 

LM311 


RC556 

Exar 

XR556 



Signetics 

LF356 



Silicon G 

SG205 



Silicon G 

SG31 1 



Fairchild 

fiA556 



Tl 

LF356 



Tl 

LM205 



Tl 

LM311 



Motorola 

MC3456 


LF357 

AMD 

LF357 


LM207 

AMD 

LM207 


LM312 

AMD 

LM312 



Signetics 

NE556 



Fairchild 

HAF357 



Intersil 

LM207 


LM316 

AMD 

LM316 



Silicon G 

SG556 



Intersil 

LF357 



Motorola 

LM207 


LM318 

AMD 

LM318 



Ti 

NE556 



Motorola 

LF357 



National 

LM207 



Tl 

LM318 


RC592 

Motorola 

NE592 



National 

LF357 

786 


RCA 

CA207 


LM324 

Motorola 

LM324 



Signetics 

NE592 



PMI’ 

PM357 

882 


Silicon G 

SG207 



Silicon G 

SG324 


RG702 

Motorola 

MCI 71 2 



Signetics 

LF357 



Tl 

LM207 



Tl 

LM324 



Tl 

uA702 



11 

LF357 


LM208 

AMD 

LM206 


LM339 

Motorola 

LM339 


RC709 

Motorola 

MCI 709 


LM1C1 

AMD 

LM101 



Intersil 

LM208 



RCA 

CA339 



Signetics 

fiA709 



Intersil 

LMl 01 



Motorola 

LM208 



Silicon G 

SG339 



Tl 

m A709 



Motorola 

LM101 



PMI 

OP-08 

858 

LM348 

AMD 

LM348 


RC7l6 

Motorola 

MC1710 



National 

LM101 




PM208 



Exar 

XR4741 



Signetics 

pA710 



RCA 

CA101 



RCA 

CA208 


RC10144 

Fairchild 

FI 0410 



Silicon G 

SG710 



Signetics 

LM101 



Silicon G 

SG208 



Motorola 

MC10144 



Tl 

TL710 



Silicon G 

SG101 


LM209 

National 

LM209 



NEC America 

HPB10144 


RC711 

Motorola 

MC1711 



T! 

l Ml 01 



Signetics 

LM209 



Ple'ssey 

SP10144 



Signetics 

|iA711 


LMl 04 

Motorola 

LM104 


LM211 

AMD 

LM211 



Signetics 

10144 



Silicon G 

SG711 



Silicon G 

SG104 



Intersil 

LM211 



Tl 

SN10144 



Tl 

pA71 1 



Tl 

LM104 



Motorola 

I..M21 1 


RC 1414 

Motorola 

MC1414 


RC723 

AMD 

723 


LM105 

AMD 

t.M 1 05 



National 

LM211 


RC1437 

Motorola 

MC1437 



Intersil 

723 



Intersil 

LM105 



RCA 

CA211 


RC1458 

Exar 

XR1458 



Motorola 

MC1723 



Motorola 

LM105 



Signetics 

LM211 



Harris 

HA-2655 

704 


National 

LM723 



National 

LM105 



Silicon G 

SG211 



Motorola 

MCI 458 



RCA 

CA723 



Silicon G 

SGI 05 



Tl 

LM211 



PMI 

OP-14 

844 


Signetics 

p.A723 



Tl 

LM105 


LM216 

AMD 

LM216 




SSS1458 

844 


Silicon G 

SG723 


LMl 06 

AMD 

LM106 


LM224 

Motorola 

LM224 



RCA 

CA1458 



Tl 

m A723 



Tl 

LM 1 06 



Silicon G 

SG224 



Signetics 

MCI 458 


RC725 

AMD 

725 


LM107 

AMD 

LM107 



Tl 

LM224 



Silicon G 

SG1458 



PMI 

PM725 

849 


Intersil 

LM107 


LM239 

Motorola 

LM239 



Ti 

MCI 458 




SSS725 

849 


Motorola 

LMl 07 



Silicon G 

SG239 


RC1488 

Exar 

XR1488 


RC733 

AMD 

733 



National 

LM107 



Tl 

LM239 



Motorola 

MCI 488 



Fairchild 

MA733 



RCA 

CA107 


I.M248 

AMD 

LM248 



Signepcs 

MCI 488 



Motorola 

MCI 733 



Siqnetics 

LM107 



Exar 

XR4741 



Silicon G 

SG1488 



Signetics 

uA733 



Silicon G 

SG1C7 


LM2900 

National 

LM2900 



Tl 

SN75188 



Silicon G 

SG733 



Tl 

LM10? 


LM2902 

Motorola 

LM2902 


RC1489 

Exar 

XR1489 



Tl 

pA733 


LMl 08 

AMD 

LM108 



National 

LM2902 



Motorola 

MCI 489 


RC741 

AMD 

741 



Intersil ■ 

LM108- 



Tl 

LM2902 



Signetics 

MC1489 



Intersil 

741 



Motorola 

LM108 


LM301 

AMD 

LM301 



Sihcon G 

SGI 489 



Motorola 

MCI 741 



National 

LM108 



Intersil 

LM301 



Tl 

SN75189 



PMI 

OP-02 

839 


PMI 

OP-08 

858 


Motorola 

LM301 


RC1489A 

Signetics 

MC148BA 




SSS741 

839 



PM 108 

858 


National 

LM301 


RC1556 

Motorola 

MCI 456 



RCA 

CA741 



RCA 

CA108 



RCA 

CA301 



Signetics 

MC1.456 



Signetics 

^A741 



Signetics 

LM108 



Signetics 

LM301 



Silicon G 

SGI 456 



Silicon G 

SG74 1 



Silicon G 

SGI 08 



Silicon G 

SG301 


RC1558 

Motorola 

RC1558 



Tl 

fiA.741 


LMl 09 

Motorola 

LM 1 09 



Tl 

LM301 


RC2207 

Exar 

XR2207 


RC747 

AMD 

747 



National 

LM109 


LM304 

Motorola 

LM304 


RC22I1 

Exar 

XR221 1 



Motorola 

MC1747 



Signetics 

LM109 



National 

IM304 


RC2567 

Exar 

XR2567 



PMI 

OP-04 

844 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 1 Replacement iC Master 

Device ' Source, Device Page 

Raytheon Semiconductor 

(cont’d) 



RC747 

PMI ■ 

SSS747 844 


RCA 

* CA747 


Signetics 

pA747 


Silicon G 

SG747 


Tl 

/iA747 

RC748 

AMD 

748 


Intersil 

748 


Motorola 

MCI 748 


RCA 

CA748 


Signetics 

/iA748 


Silicon G 

SG748 


Tl 

j*A748 

RC75107 

Fairchild 

75107 


Motorola 

* MC75107 


Tt 

SN751Q7 

RC75108 

Fairchild 

75108 


Motorola 

MC75108 


Tl 

SN75103 

RC75109 

Fairchild 

75109 


Tl 

SN75109 

RC75110 

Fairchild 

75110 


Motorola 

MC7511C 


Tl 

SN7511Q 

♦RC7520 

Signetics 

7520 


Silicon G 

SG7520 


Tl 

SN7520 

♦RC7521 

Signetics 

7521 


Silicon G 

SG7521 

♦RC7522 

Motorola 

MC7522 


Signetics 

7522 


Silicon G 

SG7522 


Tl 

SN7522 

♦RC7523 

Motorola 

MC7523 


Signetics 

7523 


Silicon G 

SG7523 

RC75235 

Tl 

SN75235 


F'J'rPWtr) 

75*4 


Motorola 

MC7524 


Signetics 

7524 


Silicon G 

SG7524 


Tl 

SN7524 

♦RC7525 

Fairchild 

7525 


Motorola 

MC7525 


Signetics 

7525 


Silicon G 

SG7525 

RC7528 

Fairchild 

7528 


Silicon G 

SG7528 


Tl 

SN7528 

RC7529 

Fairchild 

7529 


Silicon G 

SG7529 

RC75325 

Fairchild 

75325 


Motorola 

MC75325 


Silicon G 

SG75325 

RC8T09 

Signetics 

8T09 

RC8T10 

Signetics 

8T10 

♦RC8T13 

Fairchild 

8t13 


Signetics 

8T13 

♦RC8T14 

Fairchild 

8T14 


Motorola 

MC8T14 


Signetics 

8T14 

♦RC8T23 

Fairchild 

8T23 


Motorola 

MC8T23 

♦RC8T24 

Fairchild 

8T24 


Motorola 

MC8T24 


Signetics 

8T24 

RC8200 

Signetics 

N8200 

RC8201 

Signetics 

N8201 

RC8202 

Signetics 

N8202 

RC8203 

Signetics 

N8203 

RC8225 

Signetics 

N8225 


Tl 

SN74S189 



SN74S289 

RC8230 

Signetics 

N8230 

RC8231 

Signetics 

N8231 

RC8233 

Signetics 

N8233 

RC8234 

Signetics 

N8234 

RC8241 

Signetics 

N8241 

RC8242 

Signetics 

N8242 

RC8243 

Signetics 

N8243 

RC8250 

Signetics 

N8250 

RC8251 

Signetics 

N8251 

RC8252 

Signetics 

N8252 


Manufacturer i Replacement IC Master 

Device ■ Source Device Page 

Manufacturer Replacement IC Master 

Device 1 Source Device Page 

Manufacturer ] Replacement 
Device 1 Source 

IC Master 
Device Page 

RC8260 

Signetics 

N8260 


RM2211 

Exar 

XR2211 


RM741 

PMI 

SSS741 

839 

RC8261 

Signetics 

N9261 


RM2567 

Exar 

XR2567 



RCA 

CA741 


RC8263 

Signetics 

N8263 




XR2567M 



Signetics 

M A741 


RC8264 

Signetics 

N8264 


RM3403 

Exar 

XR3403M 



Silicon G 

SG741 


RC8266 

Signetics 

N8266 


RM3503 

Exar 

XR3503 



Tl 

jiA741 


RC8267 

Signetics 

N8267 



Fairchild 

HA3503 


RM747 

AMD 

747 


RC8270 

Signetics 

N8270 



Motorola 

MC3503 

| 


Motorola 

MCI 747 



Tl 

SN74178 


RM4136 

Exar 

XR4136 



PMI 

PM747 

844 

RC8271 

Signetics 

N8271 




XR4136M 




SSS747 

844 


Tl 

SN74179 



Fairchild 

jiA4136 



RCA 

CA747 


RC8273 

Signetics 

N8273 



PMI 

OP-09 

864 


Signetics 

m A747 


RC8274 

Signetics 

N8274 



Tl 

RM4136 



Silicon G 

SG747 


RC8280 

Signetics 

N8280 


RM4151 

Tl 

XR4151 



Ti 

p.A747 



Tl 

SN74176 


RM4152 

Tl 

XR4152 


RM748 

AMD 

748 


RC8281 

Signetics 

N8281 


RM4156 

Tl 

XR4156 



Intersil 

748 


RC8290 

Signetics 

N8290 


RM4194 

Exar 

XR4194 



Motorola 

MCI 748 




8290 


RM4531 

Signetics 

SE531 



RCA 

CA748 



Tl 

SN74196 


RM4558 

Motorola 

MC4558 



Signetics 

juA748 


RC8291 

Signetics 

N8291 



RCA 

CA1558 



9ilicon G 

SG748 



Ti 

SN74197 



Silicon G 

SGI 558 



Ti 

^A748 


♦RC8513 

Motorola 

MC8T13 



Tl 

RM4558 


♦ RM8T13 

Fairchild 

8T13 


RC930 

Motorola 

MC830 


RM55107 

Fairchild 

55107 


♦RM8T14 

Fairchild 

8T14 



Tl 

SN 15830 



Motorola 

MC55107 


RM930 

Motorola 

MC930 


RC932 

Motorola 

MC832 



Tl 

SN55107 



Tl 

SN 15930 



Tl 

SN15832 


RM55108 

Fairchild 

55108 


RM932- 

Motorola 

MC932 


RC933 

Motorola 

MC933 



Tl 

SN55108 



Tl 

SN15932 



Tl 

SN 15833 


RM55109 

Fairchild 

55109 


RM933 

Motorola 

MC933 


RC934 

Motorola 

MC934 



Tl 

SN55109 



Tl 

SN 15933 



Tl 

SN15834 


RM55110 

Fairchild . 

55110 


RM934 

Motorola 

MC934 


RC935 

Motorola 

MC835 



Tl 

' SN55110 



Tl 

SN15934 



Tl 

SN15835 


RM5524 

Fairchild 

5524 


RM935 

Motorola 

MC935 


RC936 

Motorola 

MC836 



Tl 

SN5524 



Tl 

SN 15935 


RC937 

Motorola 

MC837 


RM5525 

Fairchild 

5525 


RM936 

Motorola 

MC936 



Tl 

' SN15837 


RM55325 

Fairchild 

55325 


1 

T! 

SMI 5936 


RC940 

Motorola 

MC840 



Motorola 

MC55325 


| RM937 

Motorola 

MC937 


RC941 

Motorola 

MC841. 



Tl 

SN55325 

i 

■ 

Ti 

SN15937 


RC944 

Motorola 

MC844 


RM555 

AMD 

SE555 


RM940 

Motorola 

MC940 



Tl 

, SN 15844 



Exar 

XR555M 


1 RM941 

Motorola 

MC941 


RC945 

Motorola 

MC845 



Fairchild 

jaA555 


| RM944 

Motorola 

MC944 



Tl 

SN15845 



Intersil 

SE555 



Tl 

SN15944 


RC946 

Motorola 

MC846 



Motorola 

MCI 555 


RM945 

Motorola 

MC945 



Tl 

SN15846 



Signetics 

SE555 



Tl 

SN15945 


RC948 

Motorola 

MC848 



Silicon G 

SG555 


RM946 

Motorola 

MC946 



Tl 

SN15848 



Tl 

SE555 



•Tl 

SN15946 


RC949 

Motorola 

MC849 


RM556 

Exar 

XR556M 


RM947 

Tl 

SN 15947 



Tl 

SN1 5849 



Fairchild 

)iA556 


RM948 

Motorola 

MC948 


RC950 

Motorola 

MC850 



Motorola 

MC3556 



Tl 

SN15948 



Tl 

SN 15850 



Silicon G 

SG556 


, RM949 

Motorola 

MC949 


RC951 

Motorola 

MC851 



Tl 

SE556 



Tl 

SN15949 



Tl 

SNI 5851 


RM592 

Motorola 

SE592 


RM950 

Motorola 

MC950 


RC957 

Motorola 

MC857 



Signetics 

SE592 



Tl 

SN 15950 



Tl 

SN 15857 


RM702 

Motorola 

MC1712 


RM951 

Motorola 

MC951 


RC958 

Motorola 

MC858 



Tl 

fiA702 



Tl 

SN15951 



Tl 

SN 15858 


RM709 

Motorola 

MCI 709 


RM957 

Motorola 

MC957 


RC961 

Motorola 

MC861 



Signetics 

M A709 



Tl 

SN15957 



Tl 

SNI 5861 



Tl 

;aA709 


RM958 

Motorola 

MC958 


RC962 

Motorola 

MC862 


RM710 

Motorola 

MC1710 



Tl 

SN 15958 



Tl 

SN 15862 



Signetics 

jiA710 


RM961 

Motorola 

MC961 


RC9621 

Fairchild 

9621 



Silicon G 

SG710 



Tl 

SN15961 


RC9622 

Fairchild 

9622 



Tl 

fiA7lO 


RM962 

Motorola 

MC962 


RC963 

Motorola 

MC863 


RM711 

Motorola 

MC1711 



Tl 

SN15962 



Tl 

SN 15863 



Signetics 

fiA711 


RM9621 

Fairchild - 

9621 


RC993 

Motorola 

MC853 



Silicon G 

SG711 


RM9622 

Fairchild 

9622 



Tl 

SN 158093 



Teledyne S 711 


RM963 

Motorola 

MC963 


RC994 

Motorola 

MC856 



Tl 

fiA71 1 



. Tl 

SN 15963 



Tl 

SN1 58094 


RM723 

AMD 

723 


RM993 

Motorola 

MC953 


RC997 

Motorola 

MC855 



Intersil 

723 



Tl 

SN1 59093 



Tl 

SN1 58097 



Motorola 

MCI 723 


RM994 

Motorola 

MC956 


RC999 

Motorola 

MC852 



National 

LM723 



Tl 

SNi 59094 



Tl 

SN 158092 



RCA 

CA723 


RM997 

Motorola 

MC955 


RM1514 

Motorola 

MCI 514 



Signetics 

pA723 



Tl 

SNI 59097 



Tl 

TL514 



Silicon G 

SG723 


RM993 

Motorola 

MC952 


RM1537 

Motorola 

MCI 537 



Tl 

pA723 



Tl 

SNI 59099 


RM1556 

Motorola 

MC1556 


RM725 

AMD 

725 


RV4151 

Tl 

XR4151 



Signetics 

MCI 556 



PMI 

PM725 

849 

RV4152 

Tl 

XR4152 



Silicon G 

SGl 556 




SSS725 

849 

RV4156 

Ti 

XR4156 


RM1558 

Exar 

XR1558 


RM733 

AMD 

733 


SP3724 

RCA 

CA3724 



Harris 

HA-2650 

704 


Fairchiid 

fiA733 


SP3725 

RCA 

CA3725 



Motorola 

MCI 558 



Motorola 

MCl 733 


25LS136 

AMu 

AM25LS1 38 



PMI 

PM 1558 

844 


Signetics 

p.A733 


25LS139 

AMD 

AM25LS138 




SSS1558 

844 


Silicon G 

SG733 


25LS14 

AMD 

AM25LS14 



RCA 

.CA1558 



Tl 

pA733 


25LS15 

AMD 

AM25LS15 



Signetics 

MCI 558 


RM741 

AMD 

741 


25LS151 

AMD 

AM25LS1 25 



Silicon G 

SGI 558 



Intersil 

741 


25LS153 

AMD 

AM25LS1 53 



Tl 

MCI 558 



Motorola 

MCI 741 


25LS157 

AMD 

AM25LS157 


RM2207 

Exar 

XR2207 



PMI 

PM741 

839 

25LS158 

AMD 

AM25LS158 
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Ravtneon Semiconductor 

54LS A 0 

Tl 

SN54LS00 

54 LSI 3 

Motorola 

SN54LS1 3 

54LS163 

National 

DM54L3163 

(cont’d) 



54LS01 

Fairchild 

54LS01 


National 

DM54LS1 3 


Signetics 

54LS163 




National 

DM54LS01 


Signetics 

54LS13 


Tl 

SN54LS163 





Signetics 

54LS01 


Tl 

SN54LS13 

54LS164 

AMD 

SN54LS164 

25LS160 

AMD 

AM25LS160 


Tl 

SN54LS01 

54LS132 

Fairchild 

54LS132 


Fairchild 

54LS164 

25LS161 

AMD 

AM25LS161 

54LS02 

Fairchild 

54LS02 


Motorola 

SN54LS132 


Motorola 

SN54LS164 



AM25LS 162 


Motorola 

SN54LS02 


National 

DM54 LSI 32 


National 

DM54LS164 

25LS163 

AMD 

AM25LS163 


National 

DM54 LS02 


Signetics 

54LS132 


Signetics 

54LS164 

25LS164 

AMD 

AM25LS164 


Signetics 

54LS02 

54LS136 

Fairchild 

54LS136 


Tl 

SN54LS164 

25LS1 70 

AMD 

AM25L3I70 


Tl 

SN54LS02 


Motorola 

SN54LS136 

54LS170 

AMD 

SN54LS170 

?5! Si 74 

AMD 

AM25LS174 

54LS03 

Fairchild 

54LS03 


Signetics 

54LS136 


Fairchild 

54LS170 

25LS175 

AMO 

AM25LS1 75 


Motorola 

SN54LS03 


Tl 

SN54LS136 


Motorola 

SN54LS170 

25LS18- 

AMD 

AM25LS181 


National 

DM54LS03 

54LS138 

Fairchild 

54LS138 


National 

DM54LS170 

25LS190 

AMD 

AM25LS1 90 


Signetics 

54LS03 


Motorola 

SN54LS138 


Signetics 

54LS170 

25LS191 

AMD 

AM25LS191 


Ti 

SN54LS03 


National 

DM54LS138 


Tl 

SN54LS170 

25LS192 

AMD 

AM25LS192 

54LS04 

Fairchild 

54LS04 


Signetics 

54LS138 

54LS174 

AMD 

SN54LS174 

25LS193 

AMD 

AM25LS1 93 


Motorola 

SN54LS04 


Tl 

SN54LS138 


Fairchild 

54LS174 

25LS194A 

AMD 

AM25LS194A 


National 

DM54LS04 

54LS139 

AMD 

SN54LS139 


National 

DM54LS174 

25LS195 

AMD 

AM25LS195 


Signetics 

54LS04 


Fairchild 

54LS139 


Signetics 

54LS174 

25LS22 

AMD 

AM25LS22 


Tl 

SN54LS04 


Motorola 

SN54LS139 


Tl 

SN54LS174 

25LS23 

AMD 

AM25LS23 

54LS05 

Fairchild 

54LS05 


National 

DM54LS139 

54LS175 

AMD 

SN54LS175 

25LS240 

AMD 

25LS240 


Motorola 

SN54LS05 


Signetics 

54LS139 


Fairchild 

54LS175 

25L.S241 

AMD 

AM25LS241 


National 

DM54LS05 



74LS139 


Motorola 

SN54LS175 

25LS251 

AMD 

AM25LS251 


Signetics 

54LS05 


Tl 

SN54LS139 


National 

DM54LS175 

25LS253 

AMD 

AM25LS253 


Tl 

SN54LS05 

54LS14 

Fairchild 

54LS14 


Signetics 

54LS175 

25LS258 

AMD 

AM25LS258 

54LS08 

Fairchild 

54LS08 


Motorola 

SN54LS14 


Tl 

SN54LS175 

25LS299 

AMD 

AM25LS299 


Motorola 

SN54LS08 


National 

DM54LS14 

54LS181 

AMD 

SN54LS181 

25L 

AMD 

?gj QQ77 


National 

DM54LS08 


Signetics 

541, SI 4 


Fairchild 

54LS181 

25LS670 

AMD 

AM25LS670 


Signetics 

54LS08 


Tl 

SN54LS14 


Motorola 

SN54LS181 

2SS10 

AMD 

AM26S10 


Tl 

SN54LS08 

54LS15 

Fairchild 

54LS15 


Signetics 

54LS181 


AMD 


54LS09 

Fairchild 

*41 QflQ 


Motorola 

SN54LS15 


T! 

SN54LS181 

54H00 

Fairchild 

54 HOC 


Motorola 

SN54LS09 


National 

DM54LS15 

54LS190 

AMD 

SN54LS190 


ITT 

ITT54H00 


National 

DM54LS09 


Signetics 

54LS15 


Fairchild 

54LS190 


National 

DM54H00 


Signetics 

54LS09 


Tl 

SN54LS15 


Motorola 

SN54LS190 


Signetics 

54H00 


Tl 

SN54LS09 

54LS151 

AMD 

SN54LS151 


National 

DM54LS190 


T! 

SN54H00 

54LS10 

Fairchild 

54LS10 


Fairchild 

54LS151 


Signetics 

54LS190 

54H01 

Fairchild 

54H01 


Motorola 

SN54LS10 


Motorola 

SN54LS151 


Tl 

SN54LS190 


ITT 

ITT54H01 


National 

DM54LS10 


National 

DM54LS151 

54LS191 

AMD 

SN54LS191 


National 

DM54H01 


Signetics 

54LS10 


Signetics 

54LS151 


Fairchild 

54LS191 


Signetics 

54H01 


Tl 

SN54LS10 



54LS153 


Motorola 

SN54LS191 


Tj 

SN54H01 

54LS107 

Fairchild 

54LS107 


Tl 

SN54LS151 


National 

DM54LS191 

54H04 

Fai-chiid 

54H04 


Motorola 

SN54LS107 

54LS152 

Fairchild 

54LS152 


Signetics 

54LS191 

* 

ITT 

ITT54H04 


National 

DM54LS107 


Motorola 

SN54LS152 


Tl 

SN54LS191 


National 

DM54H04 


Signetics 

54LS107 


Tl 

SN54LS152 

54LS192 

AMD 

SN54LS192 


Signet cs 

54H04 


Tl 

SN54LS107 

54LS153 

AMD 

SN54LS153 


Fairchild 

54LS192 


TJ 

SN54H04 

54LS109 

Fairchild 

54LS109 


Fairchild 

54LS153 


Motorola 

SN54LS192 

54H05 

Fairchild 

54H05 


Motorola 

SN54LS109 


Motorola 

SN54LS153 


National 

DM54LS192 


ITT 

!T T 54H05 


National 

DM54LS109 


National 

DM54LS1 53 


Signetics 

54LS192 


National 

DM54H05 


Signetics 

54LS109 


Signetics 

54LS153 


Tl 

SN54LS192 


Signetics 

54H05 


Ti 

SN54LS109 


Tl 

SN54LS153 

54LS193 

AMD 

SN54LS193 


Tl 

SN54H05 

54LS1 1 

Fairchild 

54LS11 

54LS156 

Fairchild 

54 LSI 56 


Fairchild 

54 LSI 93 

B4H10 

Fairchild 

54H10 


Motorola 

SN54LS11 


Motorola 

SN54LS1 56 


Motorola 

SN54LS193 


ITT 

II 1 54H10 


National 

DM54LS1 t 


National 

DM54LS156 


National 

DM54LS193 


National 

DM54H10 


Signetics 

54LS11 


Tl 

SN54LS156 


Signetics 

54LS193 


Sianetics 

54H10 


Tl 

SN54LS11 

54LS157 

AMD 

SN54LS157 


Tl 

SN54LS193 


Tl 

SN54H10 

54LS112 

Fairchild ( 

54LS112 


Fairchild 

54LS157 

54LS194A 

AMD 

SN54LS194A 

54 H1 1 

Fairchild 

54H11 


National 

DM54LS1 12 


Motorola 

SN54LS157 


Fairchild 

54LS194 


ITT 

ITT54H1 1 


Signetics 

54LS112 


National 

DM54LS157 


Motorola 

SN54LS194 


National 

DM54H11 


Tl 

SN54LS1 1 2 


Signetics 

54LS157 


Signetics 

54LS194A 


Signetics 

54H11 

54LS113 

Fairchild 

54LS113 


Tl 

SN54LS1 57 


Tl 

SN54LS194A 

* 

Tl 

SN54H11 


National 

DM54LS1 1 3 

541. SI 58 

Fairchild 

54LS158 

54LS195A 

AMD 

SN54LS195A 

54H15 

Fairchild 

54H15 


Signetics 

54LS113 


Motorola 

SN54LS158 


Fairchild 

54 LSI 95 


Tl 

SN54H15 


T| 

SN54LS1 13 


National 

DM54LS158 


Motorola 

SN54LS195 

54H20 

Fairchild 

54H20 

54LS114 

Fairchild 

54LS114 


Signetics 

54LS158 


Signetics 

54LS195A 


ITT 

ITT54H20 


Motorola 

SN54LS1 14 


Tl 

SN54LS158 


Tl 

SN54LS195A 


National 

DM54H20 


National 

DM54LS1 14 

54LS160 

AMD 

SN54LS160 

54LS196 

Fairchild 

54LS196 


Signetics 

54H20 


Signetics 

54LS114 


Fairchild 

54LS160 


Motorola 

SN54LS196 


Tl 

SN54H20 


Ti 

SN54LS114 


Motorola 

SN54LS160 


National 

DM54LS196 

54HP2 

Fairchild 

54H22 

54LS12 

Fairchild 

54LS12 


National 

DM54LS160 


Signetics 

54LS196 


National 

DM54H22 


National 

DM54LS12 


Signetics 

54LS160 


Ti 

SN54LS196 


Signetics 

54H22 


Signetics 

54LS12 


Tl 

SN54LS160 

54LS197 

Fairchild 

54LS197 


Tl 

SN54H22 


Tl 

SN54LS12 

54LS161 

AMD 

SN54LS161 


Motorola 

SN54LS197 

54H40 

Fairchild 

54H40 

54LS122 

National 

DM54LS122 


Fairchild 

54LS161 


National 

DM54LS197 


ITT 

ITT54H40 


Tl 

SN54LS122 


Motorola 

SN54LS161 


Signetics 

54LS197 


National 

DM54H40 

54LS123 

AMD 

SN54LS123 


National 

DM54LS161 


Tl 

SN54LS197 


Signetics 

54H40 


National 

DM54LS1 23 


Signetics 

54LS161 

54LS20 

Fairchild 

54LS20 


Tl 

SN54H40 


Tl 

SN54LS1 23 


Tl 

SN54LS161 


Motorola 

SN54LS20 

54H74 ’ 

Fairchild 

54H74 

54 LSI 25 

Fairchild 

54LS125 

54L.S162 

AMD 

SN54LS162 


National 

DM54LS20 


ITT 

1TT54H74 


National 

DM54LS125 


Fairchild 

54LS162 


Signetics 

54LS20 


National 

DM54 H74 


Signetics 

54LS125 


Motorola 

SN54LS162 


Tl 

SN54LS20 


Signetics 

54H74 


Ti 

SN54LS125A 


National 

DM54LS162 

54LS21 

Fairchild 

54LS21 


Tl 

SN54H74 

54LS126 

Fairchild 

54LS126 


Signetics 

54LS162 


Motorola 

SN54LS21 

54LS00 

Fairchild 

54LS0G 


Motorola 

SN54LS126 


Ti 

SN54LS162 


National 

DM54LS21 


Motorola 

SN54LS00 


National 

DM54LS126 

54LS163 

AMD / 

SN54LS163 


Signetics 

54LS21 


National 

OM54LSOO 


Signetics 

54LS126 


Fairchild 

54LS163 


Tl 

SN54LS21 


Signetics 

54LS00 


Tl 

SN54LS126A . 


Motorola 

SN54LS163 

54LS22 

Fairchild 

54LS22 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Raytheon Semiconductor 

54LS366 

Motorola 

Signetics 

SN54LS366 

54LS366 

54LS83A 

National 

Signetics 

DM54LS83 

54LS83A 


5411 

Signetics 

Tl 

5411 

SN5411 

tconiaj 




Tl 

SN54LS366 

j4LoO J 

Tl 

SN54LS83A 

54LS85 


5412 

Fairchild 

5412 

ITT5412 






DnLOOv / 







54LS22 

Motorola 

SN54LS22 


Motorola 

SN54LS367 


National 

DM54LS85 



Signetics 

5412 


DM54LS22 ' 


Signetics 

54LS367 


Signetics 

54LS85 



Tl 

SN5412 


Signetics 

Tl 

54LS22 


Tl 

SN54LS367 


Tl 

SN54LS85 


54123 

AMD 

SN54123 


SN54LS22 

54LS368 

Fairchild 

54LS368 

54LS86 

Fairchild 

54LS86 



Fairchild 

54123 

54LS221 

National 

DM54LS221 


Motorola 

SN54LS368 


Motorola 

SN54LS86 



ITT 

ITT54123 


54LS221 


Signetics 

54LS368 


Signetics 

54LS86 



Motorola 

MC54123 


Tl 

SN54LS221 


Tl 

SN54LS368 


Tl 

SN54LS86 



National 

DM54123 

54LS242 

AMD 

SN54LS242 

54LS37 

Fairchild 

54LS37 

54LS90 

Fairchild 

54LS90 



Signetics 

54123 

Tl 

SN54LS242 


Motorola 

SN54LS37 


Motorola 

SN54LS90 



Ti 

SN54123 

54LS243 

AMD 

SN54LS243 


National 

DM54LS37 


Signetics 

54LS90 


54145 

Fairchild 

54145 

Tl 

SN54LS243 


Signetics 

54LS37 


Tl 

SN54LS90 



ITT 

ITT54145 

54LS251 

AMD 

SN54LS251 


Tl 

SN54LS37 

54LS91 

Tl 

SN54LS91 



Motorola 

MC54145 

Fairchild 

54LS251 

54LS375 

Signetics 

54LS375 

54LS92 

Motorola 

SN54LS92 



National 

DM54145 


Motorola 

SN54LS251 


Tl 

SN54LS375 


Signetics 

54LS92 



Signetics 

54145 


Signetics 

Tl 

54LS251 

54LS38 

Fairchild 

54LS38 


Tl 

SN54LS92 



Tl 

SN54145 


SN54LS251 


Motorola 

SN54LS38 

54LS93 

Fairchild 

54LS93 


54150 

Fairchild 

54150 

54LS253 

AMD 

SN54LS253 


National 

DM54LS38 


Motorola 

SN54LS93 



Motorola 

MC54150 


Fairchild 

54LS253 


Signetics 

54LS38 


Signetics 

54LS93 



National 

DM54150 


Motorola 

SN54LS253 


Tl 

SN54LS38 


Tl 

SN54LS93 



Signetics 

54150 


National 

DM54LS253 

54LS386 

Signetics 

54LS386 

54LS95B 

Fairchild 

54LS95B 



Tl 

SN54150 



54LS253 


Tl 

54LS386 


Motorola 

SN54LS95B 


54151 

Fairchild 

54151 


Tl 

SN54LS253 

54LS395 

Fairchild 

54LS095 


Signetics 

54LS95B 



ITT 

ITT54151 

54LS257 

Fairchild 

54LS257 


National 

DM54LS395 


Tl 

SN54LS95B 



Motorola 

MC54151 


Motorola 

SN54LS257 


Signetics 

54LS395 

54S240 

AMD 

SN54S240 



National 

DM54151 


National 

DM54LS257 


Tl 

SN54LS395 


MMi 

54S240 

462 


Signetifcs 

,54151 


Signetics 

54LS257 

54LS40 

Fairchild 

54LS40 


Tl 

SN54S240 



Tl 

SN54151 


Tl 

SN54LS257 


Motorola 

SN54LS40 

54S241 

AMD 

SN54S241 


54152 

Fairchild 

54152 

54LS258 

AMD 

SN54LS258 


National 

DM54LS40 


MMI 

54S241 

462 


Motorola 

MC54152 


Fairchild 

54LS258 


Signetics 

54LS40 


Tl 

SN54S241 



Signetics 

54152 


Motorola 

SN54LS258 


Tl 

SN54LS40 

54S244 

AMD 

SN54S244 



T! 

SN54152 


Signetics 

54LS258 

54LS42 

Fairchild 

54LS42 


MMI 

54S244 

462 

54153 

Fairchild 

54153 


Tl 

SN54LS258 


Motorola 

SN54LS42 

5400 

Fairchild 

5400 



ITT 

ITT54153 

54LS26 

Fairchild 

54LS26 


National 

DM54LS42 


ITT 

ITT5400 



Motorola 

MC54153 


National 

DM54LS26 


Signetics 

54LS42 


Motorola 

MC5400 



National' 

DM54153 


Signetics 

54LS26 


Tl 

SN54LS42 


National 

DM5400 



Signetics 

54153 


Tl 

SN54LS26 

54LS51 

Fairchild 

54LS51 


Signetics 

5400 



Tl 

SN54153 

54 ’ ” 


*/>» X'XJM 


Motorola 

SN54LS51 


Tl 

SN54Q0 


54154 

AMD 

SN54154 


Tl 

SN54LS261 


National 

DM54LS51 

5401 

Fairchild 

5401 



Fairchild 

54154 

54LS266 

Fairchild 

54LS266 


Signetics 

54LS51 


ITT 

ITT5401 



Motorola 

MC54154 


Motorola 

SN54LS266 


Tl 

SN54LS51 


Motorola 

MC5401 



National 

DM54154 


Signetics 

54LS266 

54LS54 

Fairchild 

54LS54 


National 

DM5401 



Signetics 

54154 


Tl 

SN54LS266 


Motorola 

SN54LS54 


Signetics 

5401 



Tl 

SN54154 

54LS27 

Fairchild 

54LS27 


National 

DM54LS54 


Tl 

SN5401 


54155 

Fairchild 

54155 


Motorola 

SN54LS27 


Signetics 

54LS54 

5403 

Fairchild 

5403 



ITT 

ITT54155 


National 

DM54LS27 


Tl 

SN54LS54 


ITT 

ITT5403 



Motorola 

MC54155 


Signetics 

54LS27 

54LS55 

Fairchild 

54LS55 


Motorola 

MC5403 



National 

DM54155 


Tl 

SN54LS27 


Motorola 

SN54LS55 


National 

DM5403 



Signetics 

54155 

54LS28 

Signetics 

54LS28 


National 

DM54LS55 


Signetics 

5403 



Tl 

SN54155 


Tl 

SN54LS28 


Signetics 

54LS55 


Tl 

SN5403 


54156 

Fairchild 

54156 

54LS283 

Fairchild 

54LS283 


Tl 

SN54LS55 

5404 

Fairchild 

5404 



ITT 

ITT54156 


Motorola 

SN54LS283 

54LS670 

AMD 

SN54LS670 


ITT 

ITT5404 



Motorola 

MC54156 


National 

DM54LS283 


Fairchild 

54LS670 


Motorola 

MC5404 



National 

DM54156 


Signetics 

54LS283 


Motorola 

SN54LS670 


National 

DM5404 



Signetics 

54156 


Tl 

SN54LS283 


National 

DM54LS670 


Signetics 

5404 



Tl 

SN54156 

54LS295A 

Fairchild 

54LS295 


Signetics 

54LS670 


Tl 

SN5404 


54157 

AMD 

SN54157 


Motorola 

SN54LS295 


Tl 

SN54LS670 

5405 

Fairchild 

5405 



Fairchild 

54157 


Signetics 

54LS295A 

54LS73 

Fairchild 

54LS73 


ITT 

ITT5405 



ITT 

ITT54157 


Tl 

SN54LS295B 


Motorola 

SN54LS73 


Motorola 

MC5405 



Motorola 

MC54157 

54LS298 

Fairchild 

54LS298 


National 

DM54LS73 


National 

DM5405 



National 

DM54157 


Motorola 

SN54LS298 


Signetics 

54LS73 


Signetics 

5405 



Signetics 

54157 


Tl 

SN54LS298 


Tl 

SN54LS73 


Tl 

SN5405 



Tl 

SN54157 

54LS299 

AMD 

SN54LS299 

54LS74 

Fairchild . 

54LS74 

5408 

Fairchild 

5408 


54158 

Signetics 

54158 


Fairchild 

54LS299 


Motorola 

SN54LS74 


ITT 

ITT5408 


54159 

Tl 

SN54159 


Tl 

SN54LS299 


National 

DM54LS74 


Motorola 

MC5408 


54160 

AMD 

SN54160 

54LS30 

Fairchild 

54LS30 


Signetics 

54LS74 


National 

DM5408 



Fairchild 

54160 


Motorola 

SN54LS30 


Tl 

SN54LS74 


Signetics 

5408 



ITT 

ITT54160 


National 

DM54LS30 

54LS75 

Fairchild 

54LS75 


Tl 

SN5408 



Motorola 

MC54160 


Signetics 

541S30 


National 

DM54LS75 

5409 

Fairchild 

5409 



National 

DM54160 


Tl 

SN54LS30 


Signetics 

54LS75 


ITT 

ITT5409 



Signetics 

54160 

54LS32 

Fairchild 

54LS32 


T! 

SN54LS75 


Motorola 

V MC5409 



Tl 

SN54160 


Motorola 

SN54LS32 

54LS76 

National 

DM54LS76 


National 

DM5409 


54161 

AMD 

SN54161 


National 

DM54LS32 


Signetics 

54LS76 


Signetics 

5*109 



Fairchild 

54161 


Signetics 

54LS32 


Tl 

SN54LS76 


Tl 

SN5409 



ITT 

ITT54161 


Tl 

SN54LS32 

54LS77 

Fairchild 

54LS77 

5410 

Fairchild 

5410 



Motorola 

MC54161 

54LS33 

Fairchild 

54LS33 



74LS77 


ITT 

ITT5410 



National 

DM54161 


Signetics 

54LS33 


National 

DM74LS77 


Motorola 

MC5410 



Signetics . 

54161 


Tl 

SN54LS33 


Tl 

SN54LS77 


National 

DM5410 



Tl 

SN54161 

54LS365 

Fairchild 

54LS365 

54LS78 

National 

DM54LS78 


Signetics 

5410 


54162 

AMD 

SN54162 


Motorola 

SN54LS365 


Signetics 

54LS78 


Tl 

SN5410 



Fairchild 

54162 


Signetics 

54LS365 


Tl 

SN54LS78 

5411 

Fairchild 

5411 



ITT 

ITT54162 


Tl 

SN54LS365 

54LS83A 

Fairchild 

54LS83 


ITT \ 

ITT5411 



Motorola 

MC54162 

54LS366 

Fairchild 

54LS366 


Motorola 

SN54LS83 


National 

DM5411 



National 

DM54162 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


2015 













♦ Discontinued 


2016 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 


1C MASTER 1978 






Manufacturer 

Device 

j Replacement 

1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

Raytheon Semiconductor 

74LS158 

■ 

(cont’d) 




74LS132 

Motorola 

SN74LS132 



National 

DM54LS132 




DM74LS132 



Signetics 

74LS132 

74LS160 


Tl 

SN74LS132 


74LS136 

Fairchild 

74LS136 



ITT 

ITT74LS136 



Motorola 

SN74LS136 



National 

DM74LS136 



Signetics 

74LS136 



Tl 

SN74LS136 

74LS161 

74LS138 

AMD 

SN74LS138 



Fairchild 

74LS138 



ITT 

ITT74LS138 



Motorola 

SN74LS138 



National 

DM74LS138 



NEC America 

jiPB74LS138 



Signetics 

74LS138 



Tl 

SN74LS138 

74LS162 

74LS139 

AMD 

SN74LS139 



Fairchild 

74LS139 



ITT 

ITT74LS139 



Motorola 

SN74LS139 



National 

DM74LS139 



NEC America 

pPB74LS139 



Signetics 

74LS139 

74LS163 


Tl 

SN74LS139 


74LS14 

Fairchild 

74LS14 



ITT 

ITT74LS14 



Motorola 

SN74LS14 



National 

DM74LS14 



Signetics 

74LS14 



Tl . 

SN74LS14 

74LS164 

74LS16 

Fairchild 

74LS15 



ITT 

ITT74LS1 5 



Motorola 

SN74LS15 



National 

OM74lSi 5 



Signetics 

74LS15 



Tl 

SN74LS15 


74LS151 

AMD 

SN74LS151 



Fairchild 

74LS151 

74LS170 


ITT 

ITT74LS151 



Motorola 

SN74LS151 



National 

DM74LS151 



NEC America 

fiPB74LS151 



Signetics 

74LS151 



Tl 

SN74LS1 51 


74LS152 

Fairchild 

74LS152 

74LS174 


Motorola 

SN74LS152 


74LS153. 

AMD 

SN74LS153 



Fairchild 

74LS153 



ITT 

ITT74LS153 



Motorola 

SN74LS153 



National 

DM74LS153 



NEC America 

/iPB74LS153 

74LS175 


Signetics 

74LS153 



Tl 

SN74LS153 


74LS155 

Fairchild 

54LS155 

/ 



74LS155 



ITT 

ITT74LS155 



Motorola 

SN54LS155 




SN74LS155 ‘ 



National 

DM54LS1 55 

74LS181 



DM74LS155 



NEC America 

fiPB74LSl 55 



Signetics 

74LS155 



Tl 

SN54LS155 




SN74LS155 

74LS190 

74LS156 

Fairchild 

74LS156 



iTT 

ITT74LSI56 



Motorola 

SN74LS156 



National 

DM74LS156 



Signetics 

74LS156 



Tl 

SN74LS156 


74LS157 

AMD 

SN74LS157 

• 74LS191 


Fairchild 

74LS157 



ITT 

ITT74LS157 



Motorola 

SN74LS1 57 



National 

DM74LS1 57 



NEC America 

M PB74LS157 



Signetics 

74LS157 



Tl 

SN74LS157 

74LS192 


ALTERNATE SOURCE DIRECTORY 


Replacement 

Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 

1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 

1 Source 

IC Master 
Device Page 

AMD 

SN74LS158 

74LS192 

Fairchild 

74LS192 

74LS242 

Tl 

SN74LS242 

Fairchild 

74LS158- 


ITT 

ITT74LS192 

74LS243 

AMD 

SN74LS243 

ITT 

ITT74LS158 


Motorola 

SN74LS192 


Fairchild 

74LS243 

Motorola 

SN74LS1 58 


National 

DM74LS192 


ITT 

ITT74LS243 

National 

DM74LS1 58 


NEC America fiPB74LS192 


Motorola 

SN74LS243 

Signetics 

74LS158 


Signetics 

74LS192 


Signetics 

74LS243 

Tl 

SN74LS1 58 


Tl 

SN74LS192 


Tl 

SN74LS243 

AMD 

SN74LS160 

74LS193 

AMD 

SN74LS193 

74LS244 

AMD 

SN74LS244 

Fairchild 

74LS160 


Fairchild 

74LS193 


Fairchild 

7.4LS244 

ITT 

ITT74LS1 60 


ITT 

ITT74LS1 93 


ITT 

ITT74LS244 

Motorola 

SN74LS160 


Motorola 

SN74LS193 


MMI 

74LS244 

National 

DM74LS160 


National 

DM74LS193 


Motorola 

SN74LS244 

Signetics 

74LS160 


NEC America nPB74LS193 


Signetics 

74LS244 

Tl 

SN74LS160 


Signetics 

74LS193 


Tl 

SN74LS244 

AMD 

SN74LS161 


Tl 

SN74LS193 

74LS251 

AMD 

SN74LS251 

Fairchild 

74LS164 

74LS194A 

AMD 

SN74LS194A 


Fairchild 

74LS251 

ITT 

ITT74LS161 


Fairchild 

74LS194 


ITT 

ITT74LS251 

Motorola 

SN74LS161 


ITT 

ITT74LS194A 


Motorola 

SN74LS251 

National 

DM74LS161 


Motorola 

SN74LS194 


National 

DM74LS251 

NEC America fiPB74LS161 


NEC America 

/xPB74LS194 


NEC America fiPB74LS251 

Signetics 

74LS161 


Signetics 

74LS194A 


Signetics 

74LS251 

Tl 

SN74LS161 


Tl 

SN74LS194A 


Tl 

SN74LS251 

AMD 

SN74LS162 

74LS195A 

AMD 

SN74LS195A 

74LS253 

AMD 

SN74LS253 

FairchHd 

74LS162 


Fairchild 

74LS195 


Fairchild 

74LS253 

ITT 

ITT74LS1 62 


ITT 

ITT74LS195A 


ITT 

ITT74LS253 

Motorola 

SN74LS162 


Motorola 

SN74LS195 


Motorola 

SN74LS253 

National 

DM74LS162 


NEC America nPB74LS195 


National 

DM74LS253 

Signetics 

74LS162 


Signetics 

74LS195A 


NEC America pPB74LS253 

Tl 

SN74LS162 


Tl 

SN74LS195A 


Signetics 

74LS253 

AMD 

SN74LS163 

74LS196 

Fairchild 

74LS196 


Tl 

SN74LS253 

Fairchild 

74LS163 


ITT 

ITT74LS196 

74LS257 

AMD 

SN74LS257 

ITT 

ITT74LS1 63 


Motorola 

SN74LS196 


Fairchild 

74LS257 

Motorola 

SN74LS163 


National 

DM74LS196 


ITT 

ITT74LS257 

National 

DM74LS163 


Signetics 

74LS196 


Motorola 

SN74LS257 

Signetics 

74LS163 


Tl 

SN74LS196 


National 

DM74LS257 

Tl 

SN74LS163 

74LS197 

Fairchild 

74LS197 


NEC America pPB74LS257 

AMD 

SN74LS164 


ITT 

ITT74LS197 


Signetics 

74LS257 

p airchi!d 

74LS164 


Motorola 

SN74LS197 


Tl 

SN74LS257 

ITT 

ITT74LS164 


National 

DM74LS197 

74LS258 

AMD 

SN74LS258 

Motorola 

SN74LS164 


Signetics 

74LS197 


Fairchild 

74LS258 

National 

DM74LS1 54 


■Tf J - J -"" 

$*17*ft;Sl97 ' 


,T T 

TT74iS25P 

NEC America uPB74LSl64 

74LS20 

Fairchild 

74LS20 


Motorola 

SN74LS258 

Signetics 

74LS164 


ITT 

ITT74LS20 


National 

DM74LS258 

Tl 

SN74LS164 


Motorola 

SN74LS20 


NEC America pPB74LS258 

AMD 

SN74LS170 


National 

DM74LS20 


Signetics 

74LS258 

Fairchild 

74LS170 


NEC America nPB74LS20 


Tl 

SN74LS258 

ITT 

ITT74LS170 


Signetics 

74LS20 

74LS26 

Fairchild 

74LS26 

Motorola 

SN74LS170 


Tl 

SN74LS20 


National 

DM74LS26 

National 

DM74LS1 70 

74LS21 

Fairchild 

74LS21 


Signetics 

74LS26 

Signetics 

74LS170 


ITT 

ITT74LS21 


Tl 

SN74LS26 

Tl 

SN74LS170 


Motorola 

SN74LS21 

74LS261 

ITT 

ITT74LS261 

AMD 

SN74LS174 


National 

DM74LS21 


Signetics 

74LS261 

Fairchild 

74LS174 


NEC America jiPB74LS21 


Tl 

SN74LS261 

ITT 

ITT74LS1 74 . 


Signetics 

74LS21 

74LS266 

Fairchild 

74LS266 . 

Motorola 

SN74LS174 


Tl 

SN74LS21 


ITT 

ITT74LS266 

National 

DM74LS174 

74LS22 

Fairchild 

74LS22 


Motorola 

SN74LS266 

Signetics 

74LS174 


ITT 

ITT74LS22 


Signetics 

74LS266 

Tl 

SN74LS174 


Motorola 

SN74LS22 


Tl 

SN74LS266 

AMD 

SN74LS175 


National 

DM74LS22 ' 

74LS27 

Fairchild 

74LS27 

Fairchild 

74LS175 


Signetics 

74LS22 


ITT 

ITT74LS27 

ITT 

ITT74LS175 


Tl 

SN74LS22 


Motorola 

SN74LS27 

Motorola 

SN74LS175 

74LS221 

Fairchild 

74LS221 


National 

DM74LS27 

National 

DM74LS175 


ITT ... 

ITT74LS221 


NECAmenca M P874LS27 

NEC America uPB74LS175 


Motorola 

SN74LS221 


Signetics 

74LS27 

Signetics 

74LS175 


National 

DM74LS221 


Tl 

SN74LS27 

Tl 

SN74LS175 


Signetics 

74LS221 

74LS279 

Fairchild 

54LS279 

AMD 

SN74LS181 


Tl 

SN74LS221 



74LS279 

Fairchild 

74LS181 

74LS240 

AMD 

SN74LS240 


ITT 

ITT74LS279 

Motorola 

SN74LS181 


Fairchild 

74LS240 


Motorola 

SN54LS279 

Signetics 

74LS181 


ITT 

ITT74LS240 



SN74LS279 

Tl 

SN74LS181 


MMI 

74LS240 


National 

DM54LS279 

AMD 

SN74LS190 


Motorola 

SN74LS240 



DM74LS279 

Fairchild 

74LS190 


Signetics 

74LS240 


NEC America p.PB74LS279 5 

ITT 

ITT74LS190 


Tl 

SN74LS240 


Signetics 

54LS279 

Motorola 

SN74LS190 

74LS241 

AMD 

SN74LS241 



74LS279 

National 

DM74LS190 


Fairchild 

74LS241 


Tl 

SN54LS279 

Signetics 

74US190 


ITT 

ITT74LS241 



SN74LS279 

Tl 

SN74LS190 


MMI 

74LS241 . 

74LS28 

Fairchild 

74LS28 

AMD 

SN74LS191 


Motorola 

SN74LS241 


ITT 

ITT74LS28 

Fairchild 

74LS191 


Signetics 

74LS241 


Signetics 

74LS28 

ITT 

ITT74LS191 


Tl 

SN74LS241 


Tl 

SN74LS28 

Motorola 

SN74LS19t 

74LS242 

AMD 

SN74LS242 

74LS283 

Fairchild 

74LS283 

National 

DM74LS191 


Fairchild 

74LS242 


ITT 

1TT741S283 

Signetics 

74LS191 


ITT 

1TT74LS242 


Motorola 

SN74LS283 

Tl 

SN74LS191 


Motorola 

SN74LS242 


National 

DM74LS283 

AMD 

SN74LS192 


Signetics 

74LS242 


Signetics 

74LS283 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


2017 







Manufacturer 

Device 

i Replacement 
Source 

IC Master 
Device Page 

Manufacturer 

Device 

i Replacement 

1 Source 

IC Master 
Device Page 

Raytheon Semiconductor 


74LS375 

Signetics 

Tl 

74LS375 

SN74LS375 

(contd) 




74LS377 

AMD 

SN74LS377 






Fairchild 

74LS377 

74LS283 

T! 

SN74LS283 



ITT 

ITT74LS377 

74LS295A 

Fairchild 

74LS295 



Signetics 

74LS377 


Motorola 

SN74LS295 



Tl 

SN74LS377 


NEC America 

MPB74LS295 


74LS38 

Fairchild 

74LS38 


Signetics 

74LS295 



ITT 

ITT74LS38 


Tt 

SN74LS2958 



Motorola 

SN74LS38 

74LS29S 

Fairchild 

74i..S29S 



National 

DM74LS38 


Motorola 

SN74LS298 



NEC America 

pPB74LS38 


Signetics 

74LS2S8 



Signetics 

74LS38 


T! 

SN74LS298 



Tl 

SN74LS38 

74LS299 

AMD 

SN74LS299 


74LS386 

Fairchild 

74LS386 


Fairchild 

74LS29S 



ITT 

ITT74LS386 


ITT 

ITT74LS299 



Motorola 

SN74LS386 


T! 

SN74LS299 



National 

DM74LS386 

741.S30 

Fairchild 

74LS30 



Signetics 

74LS386 


ITT 

ITT74LS30 



Ti 

SN74LS386 


•Motorola 

SN74LS30 


74LS395 

Fairchild 

74LS395 


National 

DM74LS30 



National 

DM74LS395 


NEC America 

;iPB74LS30 



Signetics 

74LS395 


Signetics 

74LS30 



Tl 

SN74LS395 


Tl 

SN74LS30 


74LS40 

Fairchild 

74LS40 

74LS32 

Fairchiid 

74LS32 



ITT 

ITT74LS40 


ITT , 

ITT74LS32 



Motorola 

SN74LS40 


Mctorola 

3N74 : 332 



National 

DM74LS40 


National 

DM74LS32 



NEC America M PB74LS4C 


NEC America 

jiPB74lS32 



Signetics 

74LS40 


Signetics 

74LS32 



Tl 

SN74LS40 


Tl 

SN74LS32 


74LS42 

Fairchild 

74LS42 

74LS323 

AMD 

SN74LS323 



ITT 

ITT74LS42 


ITT 

ITT74LS323 


' 

Motorola 

SN74LS42 


Tl 

SN74LS323 



National 

DM74LS42 

74LS33 

Signetics 

74LS33 



NEC America 

pPB74LS42 


Tl 

SN74LS33 



Signetics 

74LS42 

74LS365 

Fairchild 

74LS365 



Tl 

SN74LS42 


ITT 

ITT74LS365 


74LS51 

Fairchild 

74LS51 


Motorola 

SN74LS365 



ITT 

ITT74LS51 


National 

□M74LS365 



Motorola 

SN74LS51 


NEC America 

HPB74LS365 



National 

DM74LS51 


Signetics 

74LS365 



NEC America 

fiPB74LS5t 


Ti 

SN74LS365 



Signetics 

74LS51 

74LS35S 

Fairchild 

74LS36S 



Tl 

SN74LS51 


ITT 

ITT74LS366 


74LS54 

Fairchild 

74LS54 


Motorola 

SN74LS366 



ITT 

ITT74LS54 


National 

DM74LS366 



Motorola 

SN74LS54 


NEC America 

UPB74LS366 



National 

DM74LS54 


Signetics 

74LS366 



NEC America 

fiPB74LS54 


Tl 

SN74LS366 



Signetics 

74LS54 

74LS367 

Fairchild 

74LS367 



Tl 

SN74LS54 


ITT 

ITT74LS367 


74LS55 

Fairchild 

74LS55 


Motorola 

SN74LS367 



Motorola 

SN74LS55 


National 

DM74LS367 



National 

DM74LS55 


NEC America 

^PB74LS367 



NEC America ^P874LS55 


Signetics 

74L S367 



Signetics 

74LS55 


Tl 

SN74LS367 



Tl 

SN74LS55 

74LS368 

Fairchild 

74LS368 


74LS670 

AMD 

SN74LS670 


ITT 

ITT74LS368 



Fairchild 

74LS670 


Motorola 

SN74LS368 



Motorola 

SN74LS670 


National 

DM74LS368 



National 

DM74LS670 


NEC Amenca pP674LS368 



Signetics 

74LS670 


Signetics 

74LS368 



T! 

SN74LS670 


Tl 

SN74LS368 


74LS73 

Fairchild 

74LS73 

7ALS37 

Fairchild 

74LS37 



ITT 

ITT74LS73 


ITT 

ITT74LS37 



Motorola 

SN74LS73 


Motorola 

SN74LS37 



National 

DM74LS73 


National 

DM74LS37 



Signetics 

74LS73 


NEC Amenca ^i?874LS37 



Tl 

SN74LS73 


Signetics. 

74LS37 


74LS74 

Fairchild 

74LS74 


T! 

SN74LS37 



ITT 

ITT74LS74 

74LS373 

AMD 

SN74LS373 



Motorola 

SN74LS74 


Fairchild 

74LS373 



National 

DM74LS74 


ITT 

ITT74LS373 



NEC Amenca /J.PB74LS74 


MMI 

74LS373 



Signetics 

74LS74 


Signetics 

74LS373 



Tl 

SN: 4LS74 


T| 

SN74LS373 


74LS75 

Fairchild 

74LS7S 

74LS374 

AMD 

SN74LS374 



ITT 

!T T ‘74LS75 


Fairchild 

74LS374 



National 

DM74LS75 


ITT 

ITT741.S374 



Signetics 

74LS75 


MMI 

74LS374 



Tl 

SN74LS75 


T! 

SN74LS374 


74LS76 

ITT 

ITT74LS76 

74LS375 

ITT 

ITT74LS375 



National 

DM74LS76 


Motorola 

SN74LS375 



Signetics 

74LS76 


NEC America 

UPB74LS375 



T! 

SN74LS76 


♦ Discontinued 


Manufacturer 

Device 

; Replacement 

1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

Replacement 

Source 

IC Master 

Device Page 


74LS78 

ITT 

ITT74LS78 


7404 

Mitsubishi 

M53204 



National 

DM74LS78 



Motorola 

.MC/404 



Signetics 

74.LS78 



National 

DM7404 



Tl 

SN74LS78 



NEC Amenca 

iiP87404 


74LS83A 

Fairchild 

74LS83 



Signetics 

7404 



ITT 

ITT74LS83A 



Ti 

SN7404 



Motorola 

SN74LS83 



Toshiba 

TC7404 



National 

DM74LS83 



TRW 

7404 




DM74LS83A 


7405 

Fairchild 

7405 



Signetics 

74LS83 



Hitachi 

HQ7405 



Ti 

SN74LS83A 



fir 

: 7 4 OS 


74LS85 

Fairchild 

74LS85 



Mitsubish 

M53206 



JTJ 

ITT74LS85 



Motorola 

MC7405 



Motorola 

SN74LS85 



National 

DM7405 



National 

DM74LS85 



NEC America 

/x p B7405 



Signetics 

74LS85 



Signetics 

7405 



Tl 

SN74LS85 



Tl 

SN7405 


74LS86 

Fairchild 

74LS86 



TRW 

7405 



ITT 

ITT74LS86 


7408 

Fairchild 

7408 



Motorola 

SN74LS86 



ITT 

ITT7408 



NEC America 

MPB74LS86 



Mitsubishi 

M53208 



Signetics 

74LS86 



Motorola 

MC7408 



Tl 

SN74LS86 



National 

DM7408 


74LS90 

Fairchild 

74LS90 



Signetics 

7408 



ITT 

ITT74LS90 



Tl 

SN7408 



Motorola 

SN74LS90 



Toshiba 

TC7408 



National 

DM74LS90 



TRW 

7408 



S:gnGtiC3 

Till Ohh 
/ f LOOD 


74CS 

Fait ch»iu 

■7409 



Tl 

SN74LS90 



Hitachi 

HD7409 


74LS91 

Tl 

SN74LS91 



ITT 

1177409 


74L332 

Fair Child 

74LS92 



Mitsubishi 

Mb 3209 



Motorola 

SN74LS92 



Motorola 

MC7409 



National 

DM74LS92 



National 

DM7409 



Signetics 

74LS92 



Signet’cs 

7409 



Tl 

SN74LS92 



Tl 

SN7409 


74LS93 

Fairchild 

74LS93 



TRW 

7409 



ITT 

ITT74LS93 


7410 

Fairchild 

74-0 



Motorola 

SN74LS93 



Hitachi 

HD7410 



National 

DM74LS93 



ITT 

ITT74 1 0 



Signetics 

74LS93 



Mitsubishi 

M53210 



Tl 

SN74LS93 



Motorola 

MC7410 


74LS95B 

Fairchild 

74LS95 



National 

DM7410 



ITT 

ITT74LS95B 



NEC Amenca 

pPB7410 



Motorola 

SN74LS95 



Signetics 

7410 



National 

DM74LS95B 



Tl 

SN7410 



Signetics 

74LS95B 




SN7427 



Ti 

SN74LS95B 



Toshiba 

TC7410 


74S240 

AMD 

SN74S240 



TRW 

7410 



MMI 

74S240 

462 

7411 

Fairchild 

7411 



Tl 

SN74S240 



Hitachi 

HD7411 


74S241 

AMD 

SN74S241 



ITT 

ITT7411 



MMI 

74S241 

462 


National 

DM7411 



Tl 

SN74S241 



. Signetics 

7411 


74S244 

AMD 

SN74S244 


7412 

Fairchild 

7412 



MMI 

74S244 

462 


Hitachi 

HD7412 


7400 

Fairchild 

7400 



ITT 

ITT7412 



Hitachi 

HD7400 



Signetics 

7412 



ITT 

ITT7400 



Tl 

SN7412 



Mitsubishi 

M53200 



TRW 

7412 



Motorola 

MC7400 


74123 

AMD 

SN74123 



National 

DM7400 



Fairchild 

74123 



NEC America yPB7400 



ITT 

1TT74123 



Signetics 

7400 



Mitsubishi 

M53323 



T! 

SN7400 



Motorola 

MC74123 



Toshiba 

TC7400 



National 

DM74123 



TRW 

7400 



NEC America 

uPB74123 


7401 

Fairchild 

7401 



Siqnetics 

74123 



ITT 

ITT7401 



Tl 

SN74123 



Mitsubishi 

M53201 



TRW 

74123 



Motorola 

MC7401 


74136 

Hitachi 

■HD74136 



National 

DM7401 



Motorola 

MC74136 



Signetics 

7401 



Tl 

SN74136 



Tl 

SN7401 



TRW • 

74136 



TRW 

7401 


74145 

Fairchild 

74145 


7403 

Fairchild 

7403 



ITT 

ITT74145 



Hitachi 

HD7403 



Mitsubishi 

M53345 



ITT 

ITT7403 



Motorola 

MC74145 



Mitsubishi 

M53203 



National 

DM74145 



Motorola 

MC7403 



Signetics 

74145 



National 

DM7403 



Tl 

SN74145 



Signetics 

7403 



TRW 

74145 



Tl 

SN7403 


74150 

Fairchild 

74150 



TRW 

7403 



Hit’achi 

HD74160 


7404 

Fairchild 

7404 



Mitsubishi 

M53350 



Hitachi 

HD7404 



Motorola 

MC74150 



ITT ’ 

ITT7404 


| 

National 

DM74150 



Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer | Replacement 1C Master 

Device ' Source Device Page 


Raytheon Semiconductor 
(cont’d) 


74150 

NEC America 

fiPB741 50 


Signetics 

74150 


Tl 

SN74150 


TRW 

74150 

74151 

Fairchild 

74151 


Hitachi 

HD74151 


ITT 

ITT74151 


Mitsubishi 

M53351 


Motorola 

MC74151 


National 

DM74151 


NEC America 

HPB74151 


Signetics 

74151 


Ti 

SN74151 


TRW 

74151 

74152 

Fairchild 

74152 


Motorola 

MC74152 


TRW 

74152 

74153 

Fairchild 

74153 


ITT 

ITT741 53 


Mitsubishi 

M53353 


Motorola 

MC74153 


National 

DM74153 


NEC America 

)xPB74153 


Signetics 

74153 


Tl 

SN74153 


TRW 

74153 

74154 

AMD 

SN74154 


Fairchild 

74154 


Mitsubishi 

M53354 


Motorola 

MC74154 


National 

DM74154 


NEC America 

p.PB74154 


Signetics 

74154 


Tl 

SN74154 


TRW 

74154 

74155 

Fairchild 

74155 


ITT 

1TT74155 


Mitsubishi 

M53355 


Motorola 

MC74155 


National 

DM74155 


NEC America 

pPB74155 


Signetics 

74155 


Tl 

SN74155 


TRW 

74155 

74156 

Fairchild 

74156 


Hitachi 

HD74156 


ITT 

ITT74156 


Mitsubishi 

M53356 


Motorola 

MC74156 


National 

DM74156 


NEC America 

pPB741 56 


Signetics 

74156 


Tl 

SN74156 


TRW 

74156 

74157 

AMD 

SN74157 


Fairchild 

74157 


Hitachi 

HD74157 


ITT 

ITT74157 


Mitsubishi 

M53357 


Motorola 

MC74157 


National 

DM74157 


NEC America 

pPB74157 


Signetics 

74157 


Tl 

SN74157 

74158 

Mitsubishi 

M53358 


Signetics 

74158 

74159 

Tl 

SN7.4159 

74160 

AMD 

SN74160 


Fairchild 

74160 


Hitachi 

HD74160 


ITT 

ITT74160 


Mitsubishi 

M53360 


Motorola 

MC74160 


National 

DM74160 


Signetics 

74160 


Tl 

SN74160 


TRW 

74160 

74161 

AMD 

SN74161 


Fairchild 

74161 


Hitachi 

HD74161 


ITT 

ITT74161 


Mitsubishi 

M53361 


74163 


74165 


74166 


74180 


| Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer j Replacement 
Device ' Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
Source 

10 Master 
Device Page 

Motorola 

MC74161 

74181 

Signetics' 

74181 

7437 

Fairchild 

7437 

National 

DM74161 


Tl 

SN74181 


ITT 

ITT7437 

NEC America 

pPB74161 

74182 

AMD 

SN74182 


Mitsuoishi 

M53237 

Signetics 

74161 


Fairchild 

74182 


Motorola 

MC7437 

Tl 

SN74161 


ITT 

ITT741 82 


National 

DM7437 

TRW 

74161 


Mitsubishi 

M53382 


NEC America 

pPB7437 

AMD 

SN74162 


Motorola 

MC74182 


Signetics 

7437 

Fairchild 

74162 


National 

DM74182 


Tl 

SN7437 

Hitachi 

HD74162 


NEC America 

juPB74182 


TRW 

7437 

ITT 

ITT74162 


Signetics 

74182 

7438 

Fairchild 

7438 

Mitsubishi 

M53362 


Tl 

SN74182 


ITT 

ITT7438 

Motorola 

MC74162 

74190 

Fairchild 

74190 


Mitsubishi 

M53238 

National 

DM74162 


Hitachi 

HD74190 


Motorola 

MC7438 

Signetics 

74162 


ITT 

ITT74190 


National 

DM7438 

Tl 

SN74162 


Mitsubishi 

M53390 


NEC America 

pPB7438 

TRW 

74162 


Motorola 

MC74190 


Signetics 

7438 

AMD 

SN74163 


National 

DM74190 


Tl 

SN7438 

Fairchild 

74163 


Signetics 

74190 


TRW 

7438 

Hitachi 

HD74163 


Tl 

SN74190 

7442 

Fairchild 

7442 

ITT 

ITT74163 

74191 

Fairchild 

74191 


Hitachi 

HD7442 

Mitsubishi 

M53363 


Hitachi 

HD74191 


ITT 

ITT7442 

Motorola 

MC74163 


ITT 

ITT74191 


Mitsubishi 

M53242 

National 

DM74163 


Mitsubishi 

M53391 


Motorola . 

MC7442 

Signetics 

74163 


Motorola 

MC74191 


National 

DM7442 

Tl 

SN74163 


National 

DM74191 


NEC America 

pPB7442 

TRW 

74163 


Signetics 

74191 


Signetics 

7442 

AMD 

74164 


Tl 

SN74191 


Tl 

SN7442 

Fairchild 

74164 

74192 

AMD 

SN74192 

7443 

Fairchild 

7443 

Hitachi 

HD74164 


Fairchild 

74192 


Hitachi 

HD7443 

ITT 

ITT74164 


ITT 

ITT74192 


ITT 

ITT7443 

Mitsubishi 

M53364 


Mitsubishi 

M53392 


Mitsubishi 

M53243 

National 

DM74164 


Motorola 

MC74192 


Motorola 

MC7443 

NEC America jrPB74164 


National 

DM74192 


Signetics 

7443 

Signetics 

74164 


NEC America 

pPB74192 


Tl 

SN7443 

Tl 

SN74164 


Signetics ' 

74192 

7444 

Fairchild 

7444 

Fairchild 

74165 


Tl 

SN74192 


Hitachi 

HD744C 

Mitsubishi 

M53365 

74193 

AMD 

SN74193 


ITT 

ITT7444 

Motorola 

MC74165 


Fairchild 

74193 


Mitsubishi 

M53244 

National 

DM74165 


ITT 

ITT74193 


Motorola 

MC7444 

Signetics 

74165 • 


Mitsubishi 

M53393 


Signetics 

7444 

Tl 

S*' 


MS'Srjfa 

’."T’f?? 


-n 

/t 

Fairchild 

74166 


National 

DM74193 

7445 

Fairchild 

7445 

Hitachi 

HD74166 


NEC America pPB74193 


ITT 

ITT7445 

Mitsubishi 

M53366 


Signetics 

74193 


Mitsubishi 

M53245 

National 

DM74166 


Tl 

SN74193 


Motorola 

MC7445 

Signetics 

74166 

74195 

AMD 

SN74195 


National 

DM7445 

Tl 

SN74166 


Fairchild 

74195 


NEC America 

P.PB7445 

Fairchild 

74170 


ITT 

ITT74195 


Signetics 

7445 

Mitsubishi 

M53370 


Motorola 

MC74195 


Tl 

SN7445 

National 

DM74170 


National 

DM74195 


TRW 

7445 

NEC America 

M PB74170 


NEC America 

pPB74195 

7474 

Fairchild 

7474 

Signetics 

74170 


Signetics 

74195 


Hitachi 

HD7474 

Tl 

SN74170 


Tl 

SN74195 


ITT 

ITT7474 

AMD 

SN74174 

74198 

Fairchild 

74198 


Mitsubishi 

M53274 

Fairchild 

74174 


Hitachi 

HD74198 


Motorola 

MC7474 

Hitachi 

HD74174 


Mitsubishi 

M53398 


National 

DM7474 

Mitsubishi 

M53374 


National 

DM74198 


NEC Amenca 

pPB7474 

Motorola 

MC74174 


NEC America 

pPB74198 


Signetics 

7474 

National 

DM74174 


Signetics 

74198 


Tl 

SN7474 

Signetics 

74174 


Tl 

SN74198 


TRW 

7474 

Tl 

SN74174 

74199 

Fairchild 

74199 

7483 

Fairchild 

7483 

AMD 

SN74175 


Mitsubishi 

M53399 


ITT 

ITT7483 

Fairchild 

74175 


National 

DM74199 


Mitsubishi 

M53283 

Hitachi 

HD74175 


Signetics 

74199 


Motorola 

MC7483 

Mitsubishi 

M53375 


Tl 

SN74199 


National 

DM7483 

Motorola 

MC74175 

7420 

Fairchild 

7420 


Signetics 

7483 

National 

DM74175 


Hitachi 

HD7420 


Tl 

SN7483 

NEC America 

pP874175 


ITT 

ITT7420 

7486 

Fairchild 

7486 

Signetics 

74175 


Mitsubishi 

M53220 


Hitachi 

HD7486 

Tl 

SN74175 


Motorola 

MC7420 


ITT 

ITT7486 

Fairchild 

74180 


National 

DM7420 


Mitsubishi 

M53286 

Hitachi 

HD74180 


NEC America 

pPB7420 


Motorola 

MC7486 

ITT 

ITT74180 


Signetics 

7420 


National 

DM7486 \ 

Mitsubishi 

M53380 


Tl 

SN7420 


NEC Amenca 

M PB7486 

Motorola 

MC74180 

j 

Toshiba 

TC7420 


Signetics 

7486 

National 

DM74180 


TRW 

7420 


T! 

SN7486 

'NEC America 

jiPB74l 80 

7421 

Fairchild 

7421 


TRW 

7486 

Signetics 

74180 


ITT 

ITT7421 

9LS00 

Fairchild 

9LS00 

Tl 

SN74180 


Signetics 

7421 

9LS02 

Fairchild 

9LS02 

TRW 

74180 

7422 

Fairchild 

7422 

9LS03 

Fairchild 

9LS03 

AMD 

SN74181 


Hitachi 

HD7422 

9LS04 

Fairchild 

9LS04 

Fairchild 

74181 


Tl 

SN7422 

9LS05 

Fairchild 

9LSG5 

Mitsubishi 

M53381 

74283 

Fairchild 

74283 

9LS08 

Fairchild 

9LS08 

Motorola 

MC74181 


Mitsubishi 

M53483 

9LS09 

Fairchild 

9LS09 

National 

DM74181 


NEC America 

pPB74283 

9LS10 

Fairchild 

9LS10 

NEC America 

fiPB741 81 


Tl 

SN74283 

9LS109 

Fairchild 

9LS10S 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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IC MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

; Replacement 

!C Master 

Manufacturer 

j Replacement 

10 Matter 

Device 

• Source 

Device Page 

Device 

Source 

Device 

Page 

Device 

Source 

Device Page 

Device 

1 Source 

Device Page 

Raytheon Semiconductor 

CA1 07 

intersii 

Motorola 

LM107 


CA206 

CA211 

Silicon G 
AMD 

SG208 

LM211 

CA307 

Raytheon 

Signetics 

LM307 

LM307 

tuom a) 




National 

Raytheon 

LM107 



intersii 

Motorola 

LM211 

LM21 1 


Silicon G 

SG307 

LM307 









7 1 

9LS11 

Fairchild 

9LS11 


Signetics 

LM107 



National 

LM211 

CA3070 

Fairchild 

pA780 

9LS112 

Fairchild 

9LS112 


Silicon G 

SGI 07 



NPC 

SFC2211 


Sprague 

ULN-21 24 

9LS113 

Fairchild 

9LS1 1 3 

CA108 

Ti 

LM107 



Raytheon 

LM2 1 l 

CA3071 

Fairchild 

fiA/81 

9LS114 

Fairchild 

9LS114 

AMD 

LM108 



Signetics 

LM21 1 


Sprague 

ULN-21 27 

9LS132 

Fairchiid 

9LS132 


Fairchild 

uA108 



Silicon G 

SG2H 

CA3072 

Fairchild 

jiA746 

9LS136 

Fairchild 

9 LSI 36 


Motorola 

LM108 



Ti 

LM2H 


Sprague 

ULN-21 1 4 

9lSi3b 

Fairchild 

9lSi38 


National 

I.M10G 


CA2I11 

Motorola 

MCI 357 

CA3075 

Fairchiid 

;*A3075 

9LS139 

Fairchild 

9LS139 


PMI 

PM 108 

858 


Sorague 

ULN-21 11 


Motorola 

MCI 375 

9LS14 

Fairchild 

9LS14 


Raytheon 

i_Ml08 


CA239 

Motorola 

LM239 

CA3076 

Fairchild 

pA3076 

9LS15 

Fairchild 

91 SI 5 


Signetics 

LM108 



Silicon G 

SG239 , 

CA3079 

Piessey 

SL443 

9LS151 

Fairchild 

9LS151 


Silicon G 

SGI 08 



Ti 

LM239 


Silicon G 

SG3079 

9LS152 

Fairchild 

9LS159 

CAT 11 

AMD 

LM111 


CA301 

AD 

AD301 

CA308 

AD 

AD308 

9LS153 

Fairchild 

9LS153 


Intersil 

LM111 



Fairchild 

jiA3C1 


AMD 

LM308 

9LS155 

C airchi!d 

9LS155 


Motorola 

LM 1 1 1 



Intersil . 

LM301 


Fairchild 

p.A308 

9LS156 

Fairchild 

9LS156 


National 

LM111 



Motorola 

LM301 


Intersil 

LM308 

9LS157 

Fairchild 

91. Si 57 


NPC 

SFC2111 



National 

LM301 


Motorola 

LM308 

9LS158 

Fairchild 

91S158 


Raytheon 

LM111 



NPC 

SFC2301 


National 

LM308 

9LS159 

Fairchild 

91. Si 59 


Signetics 

LM1 1 1 



Raytheon 

LM301 


NPC 

SFC308 

9LS160 

Fairchild 

91 S160 


Silicon G 

SG1 11 



Signetics 

I.M301 


PMI 

PM 308 

9LS161 

Fairchild 

9LS161 


Ti 

LM111 



Silicon G 

SG301 


Raytheon 

LM308 

9tSl 62 

Fairchiid 

9LS162 

CA1310 

Motorola 

MC1310 



TI 

LM301 


Signetics 

LM308 

9LS163 

Fairchild 

9LS163 


Sprague 

ULN-2210 


CA3011 

Motorola 

MCI 590 


Sihcon G 

SG308 

9LS164 

Fawhild 

9LS164 

CA1352 

Motorola 

MC1352 


CA3012 

Motorola 

MCI 590 

CA3081 

Piessey 

SL3081 

9LS170 

FemChiid 

3LS 1 70 


Son./A 

LAI 352 


CA3013 

Motorola 

MCI 305 


Silicon G 

SG3081 

9LS173 

Fairchiid 

9L.S173 

CA139 

Motorola 

LM139 


CA3014 

Motorola 

MCI 357 


Sprague 

ULN-2081 

9LS174 

Fairchiid 

9LS174 

CA1391 

Motorola 

MCI 391 


CA30-8 

Fairchiid 

/iA3018 

CA3082 

Piessey 

SL3082 

9LS175 

Fairchiid 

9LS1 7b 


Opi ayutt 

ULN-229 1 



nFC 

SFC20i8 


Silicon G 

SG3082 

91 Si 8i 

Fairchdd 

9LS181 

CA1394 

Motorola 

MC1394 



Simeon G 

SG3818 


Sprague 

ULN-2082 

9LS190 

Fairchild 

9LS190 


Sprague 

ULN-2294 


CA3019 

Fairchild 

MA3019 

CA3083 

Piessey 

SL3083 

9LS191 

Fairchiid 

9LS191 

CA1398 

Motorola 

MCI 398 


CA3026 

Fairchild 

p.A.3026 , 


Signetics 

CA3083 

9LS192 

Fairchild 

9LS192 


Sprague 

ULN-2298 



Silicon G 

SG3822 


Silicon G 

SG3083 

9i_Sl93 

Fairch'ld 

9LS193 

C At 458 

Exar 

XR1458 


♦CA3032 

Motomia 

MCI 712 

C A 3086 

Fairchild 

I.I.A3086 

9uSl 94 

Fairchiid 

9LS194 


Fait child 

fxAl 458 


CA3036 

Fairchild 

;uA3036 


Motorola 

MC3386 

9LS195 

Fairchild 

9LS195 


Harris 

HA-2655 

704 


N»C 

S=C2036 


National 

LM3086 

9LS196 

Fairchild 

9LS196 


Motorola 

MC1458 


CA3038 

Motorola 

MCI 709 


Piessey 

SL3086 

9LS197 

Fairchild 

9LS197 { 

9LS20 ' 


National 

LM1458 


CA3039 

Fairchild 

fiA3039 


Silicon G 

SG3086 

9LS20 

Fairchild 


PMI 

OP-14 

844 

CA3044 

Fairchiid 

w A 3064 

CA3089 

Fairchild 

m A3089 

9LS21 

Faircnild 

SLS2 1 



SSS1458 

844 


Mitsubishi 

M5134 , 


SGS 

TDA120G 

9LS22 . 

Fairchild 

9LS22 


Raytheon 

RC1458 


CA3045 

Fairchild 

pA3045 


Signetics 

CA3089 

9LS251 

Fairchiid 

9LS251 


Signetics 

MC1458 



National 

LM3045 


Sprague 

ULN-2289 

' 9LS253 

Fairchild 

9LS253 


Silicon G 

SG1458 



Piessey 

SL3045 

CA31 1 

AMD 

LM311 

9LS257 

Fairchild 

9LS257 


71 

MCI 458 



Silicon G 

SG3045 


Fairchild 

A A3 1 1 

9LS258 

Fair cm! a 

9lS258 

CA1541 

Motorola 

MC1441 




SG3821 


Intersil 

LM31 ! 

91 S 2 59 

Fairchiid 

9I..S259 

CA1558 

Exar 

XR1558 



Sprague 

ULS-2045 


Motorola 

LM311 

9LS266 

Fairchiid 

9LS266 


Fairchiid 

M A1558 


CA3046 

Fairchild 

j.i A 304 6 


National 

LM311 

9LS27 

Fairchild 

9LS27 


Harris 

HA-2650 

704 


Motorola 

MC3346 


NPC 

SFC31H 

! 9LS279 

Fairchild 

9L.S279 


Motorola 

MCI 558 



National 

LM3046 


Raytheon 

LM311 

9LS283 

Fairchild 

9LS283 


National 

LM1558 



NPC 

SFC2046 


Sionetics 

LM311 

91S295 

Fairchild 

9LS295 


PMI 

PM 1558 

844 


Piessey 

Si 3046 


Silicon G 

SG311 

9LS298 

AMD 

9LS298 



SSS1558 

844 


.Silicon G 

SG3046 


TI 

LM311 


Fairchild 

9LS298 


Raytheon 

RM1558 




SG3821 

CA3120 

Sprague 

ULN-21 25 

9LS30 

Fairchiid 

9LS30 


Signetics 

MCI 558 




SG3822 

CA3121 

Sprague 

ULN-2269 

9LS32 

Fa.rch.id 

9LS32 


Silicon G 

■SGI 558 



Sprague 

til N-2046 

C A3 123 

Sprague 

ULN 2137 

9LS37 

Fairchiid 

9LS37 


TI 

MCI 558 


CA3054 

Fairchild 

p.A3054 

CA3126 

Fairchild . 

fiA787 

9LS38 

Fairchild 

9LS38 

CA201 

AD 

AD201 



Motorola 

CA3054 

CA3140 

Intersil 

CA3140 

9LS40 

Fairchild 

9LS40 


AMD 

LM201 



National 

LM3054 

CA3146 

Piessey 

CA3146 

9LS42 

Fairchild 

9LS42 


Fairchild 

jiA201 



NPC 

SFC2054 


Sihcon G 

SG3146 

9LS51 

Fan-child 

9LS51 


Intersil 

LM201 



Silicon G 

SG3822 

CA3183 

Piessey 

CA3183 

9LS54 

Fairchild 

9LS54 


Motorola 

LM201 



Sprague 

ULN-2054 . 


Signetics 

CA3-83 

9LS55 

Fairchild 

9LS55 


National 

LM201 


CA3055 

Silicon G 

SG300 


Silicon G 

SG3183 

9LS670 

Fairchild 

9LS670 


Signetics 

LM201 


CA3056 

Motorola 

MCI 741 

CA324 

Motorola 

LM324 

9LS73 

Fairch'ld 

9LS73 


Silicon G 

SG201 


CA3053 

Piessey 

SL447 


National 

1-M324 

9LS74 

Fairchild 

9LS74 


TI 

LM201 



Silicon G 

SG3058 


Signetics 

LM324 

9LS83 

Fairchild 

9LS83 

CA207 

AMD 

LM207 


CA3059 

Motorola 

CA3059 


Silicon G 

SG324 

9LS86 

Fairchiid 

9LS86 


Fairchild 

P.A207 



Piessey 

SL448 


TI 

LM324 

9LS93 

Fairchild 

9LS93 


Intersil 

LM207 



Silicon G 

SG3059 

CA3302 

Motorola 

MC3302 

9LS95B 

Fairchiid 

9LS95 


Motorola 

National 

Raytheon 

I.M207 

LM207 

LM207 


C A 3064 

Fairchild 

Mitsubishi 

Motorola 

j; A 3064 

M5135 

MCI 364 

CA339 

Silicon G 
Motorola 
National 

SG3302 

LM339 

LM339 

RCA Solid State Division 








Signetics 

LM207 



Sprague 

ULN-2264 


Raytheon 

LM339 





Silicon G 

SG207 


CA3065 

Fairchild 

^A3065 


Signetics 

LM339 

CA101 

AD 

ADi 01 


TI 

LM207 



Motorola 

MC1358 


Silicon G 

SG339 


AMD 

L.M101 

CA208 

AD 

AD208 




M5140 


TI 

LM339 


Fairchiid 

HA101 


AMD 

LM208 



Sanyo 

LAI 365 

CA3401 

Motorola 

MC3401 


Intersil 

LM101 


Fairchiid 

(iA208 



Sprague 

ULN-21 65 

♦CA3456 

RCA 

CA1458 


Motorola 

LM.101 


Intersil 

LM208 


CA3066 

Fairchild 

p.A3066 

♦CA3558 

RCA 

CA1558 


National 

LM101 


Motorola 

LM208 


CA3067 

Fairchild 

f<A3067 

♦ CA3741 

RCA 

CA741 


NPC 

SFC2121 


National 

LM208 


CA307 

AMD 

LM307 

♦CA3747 

RCA 

CA747 


Signetics 

LM101 


NPC 

SFC2208 



Fairchild 

^A307 

♦ CA3748 

RCA 

CA748 


Silicon G 

SG101 


PMI 

PM208 



Intersil 

LM307 

CA555 

AMD 

NE555 - 


Ti 

LMIOt 


Raytheon 

LM208 



Motorola 

LM307 



SE555 

CA107 

AMD 

LM107 


Signetics 

LM208 



National 

LM307 


Exar 

XR555 
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PDA Solid State Division 


CD4000 

SSS 

SCL4000 

CD4012 

National 

CD4012 

CD40182 

Fairchild 

F4582 

(cont’d) 





Tl 

TP4000 


NEC America ^PD401 2 1 


Motorola 

MCI 4582 




CD4001 

Faircnild 

F4001 


SGS 

HBF4012 


SSS 

SCi.4562 














CA555 

Intersil 

NE555 




SIL4901 


SSS 

SCL4012 

CD4019 

Fairchild 

F4019 



MCI 455 



Motorola 

MCI 4001 


Tl 

TP4012 



F4519 



MCI 555 



National 

CD4001 


Toshiba 

TC4012 


Mitel 

SIL4019 


National 

LM555 



NEC America ^PD4001 i 

CD4013 

. Fairchild 

F4013 


Motorola 

MC14519 



RC555 



SGS 

HBF4001 


Mitel 

SIL4013 


National 

CD4019 



RM555 



Solitron 

CM4001 


Motorola 

MC14013 



CD4519 


Signetics 

NE555 



SSS 

SCL4001 


National 

CD4013 


NEC America juPD401 9 



SG555 



Tl 

TP4001 


NEC America jiPD4013 1 



HPD4519 


XI 

NE555 



Toshiba 

TC4001 


SGS 

HBF4013 


SGS 

HBF4019 



SE555 


CD4002 

Fairchild 

F4002 


Solitron 

CM4013 


Solitron 

CM4019 

CA793 

AMD 

723 



Mitel 

SIL4002 


SSS 

SCL4013 


SSS 

. SCL4019 



fiA723 



Motorola 

MCI 4002 


Tl 

TP4013 


Tl 

TP4019 



723 



National 

CD4002 


Toshiba 

TC4013 



TP4519 



MCI 723 



NEC America jiPD4002 

CD4014 

Fairchild 

F4014 


Toshiba 

TC4019 



LM723 



SGS 

HBF4002 


Mitel 

SIL4014 

CD40192 

Fairchild 

F40192 


NPC 

SFC2723 



Solitron 

CM4002 


Motorola 

MC14014 



F4510 



RC723 



SSS 

SCL4002 


National 

CD4014 


Mitel 

SIL4510 



HA723 



Tl 

TP4002 


NEC America pPD40l 4 


Motorola 

MCI 4510 



SG723 



Toshiba 

TC4002 


SGS 

HBF4014 


National 

CD40192 


Tl 

fiA723 


CD4006 

Fairchild 

F4006 


Solitron 

CM4014 



CD4510 

CA741 

AD 

AD741 



Motorola 

MCI 4006 


SSS 

SCL4014 



MM74C192 


AMD 

SSS741 



National 

CD4006 


Tl 

TP4014 


RCA 

CD4510 



741 



NEC America /liPD4006 


Toshiba 

TC4014 


SSS 

SCL4510 



jxA741 



Solitron 

CM4006 

CD4015 

Fairchild 

F4015 


Toshiba 

TC4510 



SSS741 



SSS 

SCL4006 


Mitel 

SIL4015 

CD40193 

Fairchild 

F40193 



741 


CD4007 

Fairchild 

P4007 


Motorola 

MC14015 



F4516 


Motorola 

MC1741 



Mitel 

SIL4007 


National 

CD401 5 


Mitel 

SIL4516 


National 

LM741 



Motorola 

MCI 4007 


NEC America /iPD40l 5 ! 


Motorola 

MC14516 


NPC 

SFC2741 



National 

CD4007 


SGS 

HBF4015 | 


National 

CD40193 


PMI 

OP-02 

839 


SGS 

HBF4007 


Solitron 

CM4015 



004516 



PM741 

839 


Solitron 

CM4007 


SSS 

SCL4015 



MM74C193 



SSS741 

839 


SSS 

SCL4007 


Tl 

TP4015 


RCA 

CD4516 


Raytheon 

RC741 



Tl 

TP4007 


Toshiba 

TC4015 


SSS 

SCl45i5 



RM741 



Toshiba 

TC4007 

CD4016 

AD ' 

AD7516 


Toshiba 

TC4516 


Signetics 

^A741 


CD 4008 

Fairchild 

F4008 


Fairchild 

F4016 j 

CD40194 

Fairchild 

F40194 


Silicon G 

SG741 



Motorola 

MCI 4008 


Micro Power 

MPS7516 j 


Motorola 

MC14194 


ft 





CD4008 1 




0040196 

Fairchild 

F40196 

CA747 

AMD 

SSS747 



SGS 

HBF4008 


Motorola 

MC14016 

CD4020 

Fairchild 

F4020. 



747 



Solitron 

CM4008 



MCI 4584 


Mitel 

SIL4020 


Fairchild 

pA747 



SSS 

SCL4008 


National 

CD4016 


Motorola 

MCI 4020 


Intersil 

SSS747 



Tl 

TP4008 



CD4584 


National 

CD4020 


Motorola 

MCI 747 



Toshiba 

TC4008 



MM74C14 


NEC America jnPD4020 


National 

LM747 


CD4009 

Mitel 

SIL4009 


Solitron 

CM4016 


SGS 

HBF4020 


PMI 

OP-04 

844 


National 

CD4009 


SSS 

SCL4016 


Solitron 

CM4020 



PM747 

844 


SGS 

HBF4009 



SCL4584 


SSS 

SCL4020 



SSS747 

844 


Solitron 

CM4009 


Tl ' 

TP4016 


Tl 

TP4020 


Raytheon 

RC747 



SSS 

SCL4009 

CD40160 

Fairchild 

F40160 


Toshiba 

TC4020 



RM747 



Tl 

TP4009 


National 

CD40160 

CD4021 

Fairchild. 

F4021 


Signetics 

M A747 



Toshiba 

TC40Q9 

CD40161 

Fairchild 

F40161 


Mitel 

SIL4021 


Silicon G 

SG747 


CD4010 

Mitel 

SIL4010 


National 

CD40161 


Motorola 

MCI 4021 


Tl 

pA747 



National 

CD4010 

CD40162 

Fairchild 

F40162 


National 

CD4021 

CA748 

AMD 

748 



SGS 

HBF4010 


National 

CD40162 


NEC America pPD4021 


Fairchild 

gA748 



Solitron 

CM4010 

CD40163 

Fairchild 

F40163 


Solitron 

CM4021 


Intersil 

748 



SSS 

SCL4010 


National 

CD40163 

‘ 

SSS 

SCL4021 


Motorola 

MCI 748 



Tl 

TP4010 

CD4017 

Fairchild 

F4017 


Tl 

TP4021 


National 

LM748 



Toshiba 

TC4010 


Mitel 

SIL4017 


Toshiba 

TC4021 


Raytheon 

RC748 . 


CD40100 

Fairchild 

F4583 


Motorola 

MC14017 

CD4022 

Fairchild 

F4022 



RM748 



Motorola 

MC14583 


National 

CD401 7 


Mitel 

SIL4022 


Signetics 

pA748 



Toshiba 

TC4583 


NEC America /jPD4017 


Motorola 

MCI 4022 


Silicon G 

SG748 


CD40101 

Fairchild 

F4531 


SGS 

HBF4017 


National 

CD4022 


Tl 

M A748 



Motorola 

MCI 4531 


Solitron 

CM4017 


SGS 

HBF4022 

CA758 

Sprague 

ULN-2244 



SSS 

SCL4531 


SSS 

SCL4017 


Solitron 

CM4022 

CA810 

Motorola 

MCI 384 



Tl 

TP4531 


Tl 

TP4017 


SSS 

SCL4022 


SGS 

TBA810 


CD40106 

Motorola 

MCI 4584 


Toshiba 

TC4017 


T! 

TP4022 

CDP1802 

Hughes 

HMPC1802 



National 

CD40106 

CD40174 

Fairchild 

F40174 


Toshiba 

TC4022 

CDP1822 

Harris 

HM6501 

1174 



MM74C14 


National 

CD40174 

CD4023 

Fairchild 

F4023 

CDP1824 

Hughes 

HCMP1824 


CD40108 

Motorola 

MCI 4580 

CD4018 

Fairchild 

F4018 


Mitel 

SIL4023 . / 

CDP1831 

Hughes 

HCMP1831 


CD4011 

Fairchild 

F4011 



F4522 



SIL4S23 

CDP1832 

Hughes 

HCMP1832 



Mitel 

SIL4011 


Mitel 

SIL4018 


Motorola 

MCI 4023 

C DP 1833 

Hughes 

HCMP1833 




SIL4911 


Motorola 

MC14018 


National 

CD4023 

CDP1834 

Hughes 

HCMP1834 



Motorola 

MCI 401 1 



MCI 4522 


NEC America >iPD4023 

CDP1852 

Hughes 

HCMP1852 



National 

CD4011 - 


National 

CD4018 


SGS 

HBF4023 

CDP1853 

Hughes 

HCMP1853 



NEC America /iPD40l 1 


SGS 

HBF4018 


Solitron 

CM4023 

CDP1854 

Hughes 

HCMP1854 



SGS 

HBF4011 


Solitron 

CM4018 


SSS 

SCL4023 

CDP1856 

Hughes 

HCMP1856 



Solitron 

CM4011 


SSS 

SCL4018 


Tl 

TP4023 

CDP1857 

Hughes 

HCMP1857 



SSS 

SCL401 1 



SCL4522 


Toshiba 

TC4023 

CDP1858 

Huqhes 

HCMP1858 



Tl 

TP4011 


Tl 

TP4018 

CD4024 

Fairchild 

F4024 

CDP1859 

Hughes 

HCMP1859 



Toshiba 

TC4011 



TP4522 


Mitel 

SIL4024 

CD4000 

Mitel 

SIL4000 


CD4012 

Fairchild 

F4012 


Toshiba 

TC4018 


Motorola 

MCI 4024 


Motorola 

MCI 4000 



Mitel 

SIL4012 

CD40181 

Motorola 

MCI 4581 


National 

CD4024 


National 

CD4000 




SIL4912 


SSS 

SCL4581 


NEC America /J.PD4024 


Solitron 

CM4000 



Motorola 

MC14012 


Tl 

TP4581 


SGS 

H8F4024 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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RCA Solid State Division 

0134035 

Nat>onat 

CD4035 

CD4050 

SSS 

SCL4050 

CD4069 

Toshiba 

TC4069 

(cont’d) 




NEC America 

/iPD4035 


TI 

TP4050 

CD4070 

Fairchild 

F4070 




SGS 

HBF4035 


Toshiba 

TC4050 


Mitel 

SIL4070 





Solitron 

CM4035 

CD4051 

Fairchild 

F4051 


Motorola 

MCI 4507 

CD4024 

Solitron 

CM4024 

. 

SSS 

SCL4035 


Mitel 

SIL4051 


National 

CD4070 


SSS 

SCL4024 


TI 

TP4035 


Motorola 

MCI 4051 



CD4507 


i; 



Toshiba 

TC4035 


National 

CD4051 



MM74C86 


1 oshiba 

TC4024 

CD4038 

Motorola 

MC14038 


NEC Amenca 

>iPD4051 


RCA 

CD4030 

OD40P5 

Fairchild 

F40P5 



MCI 4308 


Solitron 

CM4051 


Solitron 

CM4030 


Mitei 

SiL.4026 


Solitron 

CM4038 


SSS 

SCL4051 



CM4070 



SIL.4925 


Toshiba 

TC4038 


Tj 

TP4051 


SSS 

SCL4Q30 


Motorola 

MCI 4025 

CD4039 

Solitron 

CM4039 


Toshiba 

TC4051 



SCL4070 


National 

CD4025 

CD4040 

Fairchild 

F4040 

CD4052 

Fairchild 

F4052 


TI 

TP4507 


NEC America 

(U.FD4025 


Mitei 

SIL4040 


Mitei 

SIL4052 

CD4070A 

Motorola 

MCI 4070 


SGS 

HBF4025 


Motorola 

MCI 4040 


Motorola 

MCI 4052 

CD4071 

Fairchild 

F4071 


Solitron 

CM402G 


National 

CD4040 


National 

CD4052 


Mitel 

SIL4071 


SSS 

SCL4025 


NEC America 

M PD4040 


NEC America 

/iPD4052 


Motorola 

MC14071 


T! 

TP4025 


Solitron 

CM4040 


Solitron 

CM4052 


National 

CD4071 


Toshiba 

TC4025 


SSS 

SCL4040 


SSS 

SCL4052 


NEC America 

M PD4071 

CD4025 

Solitron 

CM4026 


TI 

TP4040 


TI 

TP4052 


Solitron 

CM4071 


SSS 

SCL4026 


Toshiba 

TC4040 


Toshiba 

TC4052 


SSS 

SCL4071 

CD4027 

Fairchild 

F4027 

CD4041 

Fairchild 

F4041 

CD4053 

Fairchild 

F4053 


.TI 

TP4071 


Mitel 

SIL4027 


National 

CD4041 


Mitel 

SIL4053 


Toshiba 

TC4071 


Motorola 

MCI 4027 


Solitron 

CM4041 


Motorola 

MCI 4053 

CD4072 

Fairchild 

F4072 


National 

CD4027 


SSS 

CL4041 


National 

CD4053 


Mitel 

SIL4072 


NEC America 

M PD4027 



SCL4041 


NEC America 

^PD4053 


Motorola 

MCI 4072 


SGS 

HBF4027 

CD4042 

Fairchild 

F4042 


Solitron 

CM4053 


SSS 

SCL4072 


. c .r?!:*rCfi 



MitPl 

SIL4042 


SSS 

SCL4053 


Ti 

7P4G72 


SSS 

SCI 4027 


Motorola 

MC14042 


TI 

TP4053 


Toshiba 

TC4072 


T> 

TF'4027 


National 

CD4042 


Toshiba 

TC4053 

CD4073 

Fairchild 

F4073 


TOShibd 

TC4027 


NEC America 

jiPD4042 

CD4055 

fvlitoi 

3IL4G55 


Mitei 

SiL.4073 

CD4028 

Fairchild 

F4028 


SGS 

HBF4042 


Motorola 

MCI 4558 


Motorola 

MCI 4073 


Mite! 

SIL4028 


Solitron 

CM4042 

CD4056 

Mitel 

SIL4056 


National 

CD4073 


Motorola 

MCI 4028 


SSS 

SCL4042 


Motorola 

MC14543 


NEC America 

jiPD4073 


National 

CO4028 


TI 

TP4042 


SSS 

SCL4543 


Solitron 

CM4073 


NEC America- 

m PO4028 


Toshiba 

TC4042 

CD4060 

Mitel 

SIL4060 


SSS 

SCL4073 


SGS 

HBF4G28 

CD4043 

Fairchild 

F4043 


National 

CD4060 


T! 

TP4073 


Solitron 

CM4028 


Mitel 

SIL4043 


SSS 

SCL4060 


Toshiba 

TC4073 


SSS 

SCL4028 


Motorola 

MCI 4043 

CD4061 

Toshiba 

TC4061 

CD4075 

Fairchild 

F4075 


Ti 

TP4028 


National 

CD4043 

C04062 

Motorola 

MCI 4562 


Mitel 

SIL4075 


Toshiba 

TC4028 


NEC America 

fiPD4043 

CD4063 

Motorola 

MCI 4066 


Motorola 

MCI 4075 

crunpo 

rdi? Chi io 

F4029 


Solitron 

CM4043 



MCI 4585 


National 

CD4075 


Mitel 

SIL4029 


SSS 

SCL4043 


National 

MM74C85 


NEC America jiPD4075 j 


Motorola 

MC14510 


Ti 

TP4043 


NEC America 

/uPD4063 


SSS 

SCL4075 


National 

CD4029 


Toshiba 

TC4043 


SGS 

HBF4066 


TI 

TP4075 

1 

NEC America 

aPD4029 

CD4044 

Fairchild 

F4044 


Siqnetics 

N4066 


Toshiba 

TC4075 


SGS 

HBF4029 


Mitel 

SIL4044 


Soiitron 

CM4066 

CD4076 

Fairchild 

F4076 


Solitror 

CM4029 


Motorola 

MCI 4044 


SSS 

SCL4066 


Harris 

HD54C173 


SSS 

SCL4029 


National 

CD4044 



SCL4585 



HD74C173 


TI 

TP4029 


NEC America 

jiPD4044 


Toshiba 

TC4066 


Mitel 

SIL4076 


T oshiba 

TC4029 


Solitron 

CM4044 



TC4585 


Motorola 

MCI 4076 

CD4030 

Fairchild 

F4030 


SSS 

SCi-4044 

CD4066 

Fairchild 

F4066 


National 

CD4076 


Mite! 

SIL4030 


T! 

TP4044 


Mitei 

SIL4066 



MM54C173 


Motorola 

MC14070 


Toshiba 

TC4044 


Motorola 

MCI 4066 



MM74C173 



MC14507 

CD4045 

SGS 

HBF4045 


National 

CD4066 


Solitron 

CM4076 


National 

CD4030 


Solitron 

CM4045 


NEC America 

M PD4066 


SSS 

SCL4076 



CD4070 


SSS 

SCL4445 


SGS 

HBF4066 

CD4077 

Fairchild 

F4077 



CD4507 

CD4046 

Fairchild 

F4046 


Signetics 

N4066 


Mitel 

SIL4077 



MM74C86 


Mitel 

SIL4046 


Solitron 

CM4066 


Motorola 

MCI 4077 


NEC America 

(J.PD4030 


Motorola 

MCI 4046 



CM4116 


Solitron 

CM4077 


RCA 

CD4070 


National 

CD4046 


SSS 

SCL4066 


SSS 

SCL4077 


SGS 

HBF4030 


Solitron 

CM4046 


Toshiba 

TC4066 

CD4078 

Fairchild 

F4078 


Solitron 

CM4030 


SSS 

SCL4046 

CD4067 

Fairchild 

F4067 


Mitel 

SIL4078 


SSS 

SCL4030 

CD4047 

Fairchild 

F4047 


Motorola 

MCI 4529 


Motorola 

MCI 4078 


Ti 

TP4030 


National 

CD4047 

CD4068 

Fairchild 

F4068 


NEC America 

^iPD4078 



TP4507 


Solitron 

CM4047 


Mitel 

SIL4068 


Solitron 

CM4078 


Toshiba 

TC4030 


Toshiba 

TC4047 


Motorola 

MCI 4068 


SSS 

SCL4078 

CD4031 

Fairchild 

F4031 

CD4048 

National 

CD4048 



MCI 4501 


TI 

TP4078 



F4557 


Solitron 

CM4048 


NEC America 

M PD4068 


Toshiba 

TC4078 


Motorola 

MC145S7 

CD4049 

Fairchild 

F4049 


Solitron 

CM4068 

CD4081 

Fairchild 

F4081 


National 

CD4031 


Mitel 

SIL4049 


SSS 

SCL4068 


Mitel 

SIL4081 

CD4032 

Motorola 

MCI 4032 


Motorola 

MCI 4049 


TI 

TP4068 


Motorola 

MCI 4081 


Solitron 

CM4032 


National 

CD4049 


Toshiba 

TC4068 


National 

CD4081 


Toshiba 

TC4032 


NEC America 

/uPD4049 

CD4069 

Fairchild 

F4069 


NEC America 

pPD4081 

CD4033 

SGS 

HBF4033 


SGS 

HBF4049 


Harris 

HD4069 


Solitron 

CM4081 


Solitron 

C.M4033 


Solitron 

CM4049 



HD54C04 


SSS 

SCL4081 


SSS 

SCL4033 


SSS 

SCL4049 



HD74C04 


TI 

TP4081 

CD4034 

Fairchild 

F4034 


Ti 

TP4049 


Mitei 

SIL4069 


Toshiba 

TC4081 


Motorola 

MCI 4034 


Toshiba 

TC4049 


Motorola 

MCI 4069 

CD4082 

Fairchild 

F4082 


National 

CD4034 

CD4050 

Fairchild 

F4050 


National 

CD4069 


Mitel 

SIL4082 


Solitron 

CM4034 


Mitel 

SIL4050 



MM54C04 


Motorola 

MCI 4082 


SSS 

SCL4034 


Motorola 

MCI 4050 



MM74C04 


NEC America 

U.PD4082 


T oshiba 

TC4034 


National 

CD4050 


NEC America 

M PD4069 


SSS 

SCL4082 

CD4035 

Fairchild 

F4035 


NEC America 

fiPD4050 


Solitron 

CM4069 


TI 

TP4082 


Mite! 

SIL4035 


SGS 

HBF4050 


SSS 

SCL4069 


Toshiba 

TC4082 


Motorola 

MCI 4035 


Solitron 

CM4050 


TS 

TP4069 

CD4085 

Fairchild 

F4085 


* Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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RCA Solid State Division 

(cont’d) 



CD4085 

Motorola 

MCI 4506 

CD4086 

Fairchild 

F4086 

CD4089 

National 

CD4089 

CD4093 

Fairchild 

F4093 


Motorola 

MCI 4093 


National 

CD4093 


NEC America 

jiPD4093 


sss 

SCL4093 

CD4094 

NEC America 

f±PD4094 


SSS 

SCL4094 

CD4098 

Mitel 

SIL4098 


Motorola 

MCI 4528 

CD4099 

Fairchild 

F4099 


National 

CD4099 


NEC America 

jiPD4099 

CD4194 

NEC America 

fxPD4194 

CD4502 

Mitel 

SIL4502* 


Motorola 

MCI 4502 


SSS 

SCL4502 

CD4508 

Mitel 

SIL4508 


Motorola 

MCI 4508 


NEC America 

pPD4508 


Solitron 

CM4508 


SSS 

SCL4508 


Toshiba 

TC4508 

CD4510 

Fairchild 

F4510 


Mitel 

SIL4510 


Motorola 

MC14510 


National 

CD4510 


NEC America 

pPD4510 


RCA 

CD40192 


SSS 

SCL4510 


Toshiba 

TC4510 

CD451 1 

Fairchild 

F4511 


Mite! 

SIL4511 


Motorola 

MC14511 


ftatio.'tal 

CD451 T" 


NEC America 

pPD451 1 


Solitron 

CM451 1 


SSS 

SCL451 1 ' 


Tl 

TP451 1 

CD4514 

Fairchild 

F4514 


Mitel 

SIL4514 


Motorola 

MC14514 


National 

CD4514 


NEC America 

m PD4514 


Solitron 

CM4514 


SSS 

SCL4514 


Toshiba 

TC4514 

CD4515 

Fairchild 

F4515 


Mitel 

SIL4515 


Motorola 

MC14515 


National 

CD4515 


NEC America 

fiPD4515 


Solitron 

CM4515 


SSS 

SCL4515 


Toshiba 

TC4515 

CD4516 

Fairchild 

F4516 


Mitel 

SIL4516 


Motorola 

MCI 451 6 


National 

CD4516 


NEC America 

pPD4516 


RCA 

CD40193 


SSS 

SCL4516 


Toshiba 

TC4516 

CD4518 

Fairchild 

F4518 


Mitel 

SIL4518 


Motorola 

MC14518 


National 

CD4518 


NEC America 

HPD4518 


Solitron 

CM4518 


SSS 

SCL4518 


Tl 

TP4518 


Toshiba 

TC4518 

CD4520 

Fairchild 

F4520 


Mitel 

SIL4520 


Motorola 

MCI 4520 


National 

CD4520 


NEC America 

M PD4520 


Solitron 

CM4520 


SSS 

SCL4520 


Tl 

TP4520 


Manufacturer 

j Replacement 

1C Master 

Device 

' Source 

Device 

Page 

CD4520 

Toshiba 

TC4520 


CD4527 

Motorola 

MC14527 



National 

CD4527 



SSS 

SCL4527 


CD4528 

Fairchild 

F4528 



Motorola 

MCI 4528 



National 

CD4528 



NEC America 

/LPD4528 



SSS 

SCL4528 



Toshiba 

TC4528 


CD4532 

Fairchild 

F4532 



Motorola 

MCI 4532 


* 

NEC America 

>iPD4532 



Toshiba 

TC4532 


CD4555 

Fairchild 

F4555 



Motorola 

MCI 4555 


. 

NEC Amenca 

pPD4555 



SSS 

SCL4555 


CD4556 

Fairchild 

F4556 



Motorola 

MCI 4556 



NEC America 

pPD4556 



SSS 

SCL4556 


MWS5040 

Harris 

HM6501 

1174 

♦MW4104 

Mostek 

MK4027 


RIFA 

PBD352301 

Sprague 

ULN-2001 


PBD352302 Sprague 

ULN-2002 


PBD352303 

Sprague 

ULN-2003 


Rockwell, Microelectronic 


Division 




R6502 

MOS 

MCS6502 



Synertek 

SY6502 


R6503 

MOS 

MCS6503 



Synertek 

SY6503 


RSEC4 

* • • 

1&CSC8TJ4 



Synertek 

SY6504 


R6505 

MOS 

MCS6505 



Synertek 

SY6505 


R6512 

MOS 

MCS6512 



Synertek 

SY6512 


R6514 

MOS 

MCS6514 



Synertek 

SY6514 


R6515 

MOS 

SY6515 



Synertek 

SY6515 


R6520 

MOS 

MCS6520 

- 


Synertek 

SY6520 


R6530 

MOS 

MCS6530 



Synertek 

SY6530 


R6532 

MOS 

MCS6532 



Synertek 

SY6532 


1103 

AMI 

S1103A 


1103A 

AMI 

S1103A 



Intel 

1103A 



Synertek 

1103A 


1604 

EA 

EA4096 



Mostek 

MK4096 


Sanyo 

LAI 230 

Hitachi 

HA1137 


LAI 240 

Hitachi 

HA1197 


LAI 352 

Motorola 

MCI 352 



RCA 

CA1352 


LAI 353 

Motorola 

MCI 353 


LA 1365 

Fairchild 

,iA3065 



RCA 

CA3065 


SGS’ATES Semiconductor 

HBF4001 

Fairchild 

F4001 



Mitel 

SIL4001 



Motorola 

MC14001 



National 

CD4001 



NEC America 

fiPD400l 



RCA 

CD4001 



Solitron 

CM4001 



SSS 

SCL4001 



Tl 

TP4001 



Manufacturer 

Device 


HBF4001 

HBF4002 


HBF4007 


HBF4009 


HBF4010 


HBF4012 


HBF4013 


i Replacement 
' Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
Source 

1C Master 
Device Page 

Toshiba 

TC4001 

HBF4015 

NEC Amenca uPD4015 

Fairchild 

F4002 


RCA 

CD4015 

Mitei 

SIL4002 


Soiitron 

CM4015 

Motorola 

MCI 4002 


SSS 

SCL4015 

National 

CD4002 


Tl 

TP401 5 

NEC America 

jiPD4002 


Toshiba 

TC4015 

RCA 

CD4002 

HBF4016 

RCA 

CD4016 

Solitron 

CM40Q2 



CD4066 

SSS 

SCL4002 


SSS 

SCL4016 

Tl 

TP4002 

HBF4017 

Fairchild 

F4017 

Toshiba 

TC4002 


Mitel 

SIL4017 

Fairchild 

F4007 


Motorola 

MC14017 

Mitel 

SIL4007 


National 

CD4017 

Motorola 

MCI 4007 


NEC America 

/J.PD401 7 

National 

CD4007 


RCA 

CD4017 

RCA 

CD4007 


Solitron 

CM4017 

Solitron 

CM4007 


SSS 

SCL4017 

SSS 

SCL4007 


Tl 

TP4017 

Tl 

TP4007 


Toshiba 

TC4017 

Toshiba 

TC4007 

HBF4018 

Fairchild 

F4018 

Fairchild 

F4008 


Mitel 

SIL4018 

Motorola 

MCI 4008 


National 

CD4018 

National 

CD4008 


RCA 

CD4018 

RCA 

CD4008 


Solitron 

CM4018 

Solitron 

CM4008 


SSS 

SCL4018 

SSS 

SCL4008 


Tl 

TP4018 

T! 

TP4008 


Toshiba 

TC4018 

Toshiba 

TC4008 

HBF4019 

Fairchild 

F4019 

Mitel 

SIL4009 


Mitel 

SIL4019 

National 

CD4009 


National 

C.D4019 

RCA 

CD4009 


RCA 

CD4019 

Solitron 

CM4009 


Solitron 

CM4019 

SSS 

SCL4009 


SSS 

SCL4019 

Tl 

TP4009 


Ti 

TP4019 

Toshiba 

TC4009 


Toshiba 

TC4019 

Mitel 

SIL4010 

HBF4020 

Fairchild 

F4020 

National 

CD4010 


Mitel 

SIL4020 

RCA 

CD4010 


Motorola 

MCI 4020 

Solitron 

CM4010 


National 

CD4020 

SSS 

SCL4010 


NEC America ^PD4020 

Tl 

TP4010 


RCA 

C D4020 J 

Toshiba 

TC4010 


Solitron 

CM4020 

Fairchild 

F4011 


SSS 

SCL4020 

Mitel 

SIL401 1 


Tl 

TP4020 

Motorola 

MC14011 


Toshiba 

TC4020 

National 

CD401 1 

HBF4021 

RCA 

CD4021 

NEC America fiPQ4Q1 1 


SSS 

SCL4021 

RCA 

CD401 1 

HBF4022 

Fairchild 

F4022 

Solitron 

CM4011 


Mitel 

SIL4022 

SSS 

SCL4011 


Motorola 

MCI 4022 

Tl 

TP401 1 


National 

CD4022 

Toshiba 

TC401 1 


RCA 

CD4022 

Fairchild 

F4012 


Solitron 

CM4022 

Mitel 

SIL4012 


SSS 

SCL4022 

Motorola 

MC14012 

_ 

Tl 

TP4022 

National 

CD4012 


Toshiba 

TC4022 

NEC America 

fjtPD4012 

HBF4023 

Fairchild 

F4023 

RCA 

CD40-12 


Mitel 

SIL4023 

Solitron 

CM4012 


Motorola 

MCI 4023 

SSS 

SCL4012 


National 

CD4023 

Ti 

TP4012 


NEC America /*PD4023 

Toshiba 

TC4012 


RCA 

CD4023 

Fairchild 

F4013 


Solitron 

CM4023 

Mitel 

SIL4013 


SSS 

SCL4023 

Motorola 

MC14013 


Tl 

TP4023 

National 

CD4013 


Toshiba 

TC4023 

NEC America liPD401 3 

HBF4024 

Fairchild 

F4024 

RCA 

CD4013 


Mitel 

SIL4024 

Solitron 

CM4013 


Motorola 

MCI 4024 

SSS 

SCL4013 


National 

CD4024 

Tl 

TP4013 


RCA 

CD4024 

Toshiba 

TC4013 


Soiitron 

CM4024 

Fairchild 

F4014 


SSS 

SCL4024 

Mitel 

SIL4014 


T! 

TP4024 

Motorola 

MC14014 


Toshiba 

TC4024 

National 

CD4014 

HBF4025 

Faircniia 

F4025 

NEC America 

(iPD40l4 


Mitel 

SIL4025 

RCA 

CD4014 


Motorola 

MC14025 

Soiitron 

CM4014 


National 

CD4025 

SSS 

SCL4014 


NEC Amenca jaPD 4025 i 

Tl 

TP4014 


RCA 

CD4025 

Toshiba 

TC4014 


Soiitron 

CM4025 

Fairchild 

F4015 


SSS 

SCL4025 

Mitel 

SIL4015 


Tl 

TP4025 

Motorola 

MC14015 


Toshiba 

TC4025 

National 

CD4015 

HBF4027 

Fairchild 

F4027 


♦ Discontinued 
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1C MASTER 


Manufacturer : Replacement IC Master 

Device ' Source Device Page 

Manufacturer 

Device 

Repiacement IC Master 

Source Device Page 

Manufacturer i Replacement IC Master 

Device Source Device Rage 

Manufacturer i Replacement IC Master 

Device Source Device Page 

SGS-ATES Semiconductor 

HBF4050 

sss 

SCL4050 

pA711 

Ti 

pA7il 


P.A79L05 

Motorola 

MC79L05 


(cont’d) 




t i 

TP4050 

p A723 

AMD 

723 


pA79Ll2 

Motorola 

MC79L12 





Toshiba 

TC4050 


Fairchild 

uA723 


pA79L15 

Motorola 

MC79L15 





HSF4066 

Fairchild 

F4066 


Intersil 

723 


pA79MG 

Fairchild 

pA79MG 


HBF4027 

Mitel 

SIL4027 


Mitel 

SIL4066 


Motorola 

MCI 723 


DS3611 

National 

DS361 1 




MCI 4027 


Motorola 

MCI 4066 


National 

LM723 


DS3612 

National 

DS3612 



National 

CD4027 


National 

CD4066 


Raytheon 

RC723 


DS3613 

National 

DS3613 



NEC America uPD4027 


NEC America ^PD4066 



RM723 


DS3614 

National 

DS3614 



RCA 

CD4027 


RCA 

CD4063 


RCA 

CA723 


DS7820 

AMD 

DM7820 



Soiifron 

CM4027 



CD4066 


Silicon G 

SG723 



Tl 

SN5S182 



sss 

SCL4027 


Signifies 

N4066 


Tl 

pA723 


DS7830 

AMD 

DM7830 



Tl 

TP4027 


Solitron 

CM4086 

jj.A733 

AMD 

733 



Tl 

SN55183 




TC4027 


SSS 

SCL4066 


Motorola 

MCI 733 * 


DS8800 

Tl 

SN548Q 


HBF4Q28 

Fairchild 

F4028 


Toshiba 

TC4066 


National 

LM733 


DS8820 

AMD 

DM8820 



Mitel 

S1L4028 

L201 

Exar 

XR2201 


Raytheon 

RC733 



Tl 

SN75182 



Motoiola- 

MCI 4026 


Fairchild. 

9665 



RM733 


DS8830 

AMD 

DM8830 




cn402fi 


Motorola 

MC1411 


Silicon G 

SG733 



Tl 

SN75183 



NEC America uPD4028 


Silicon G 

SG2001 


Tl 

pA733 


DS8880 

National 

DS8680 



RCA 

CD4028 


Sprague 

ULN-2001 

pA740 

Fairchild 

pA740 


ISP-8A/600 

National 

ISP-8A/600 

1692 

S 

Solitron 

CM402.8 


Tl 

ULN2001 


Intersil 

740 


LF155 

National 

LF155 

786 



SCL4028 

L202 

Exar 

XR2202 


National 

LH740 


LF156 , 

National 

LF156 

786 


Ti 

TP4028 

' 

Fairchild 

9666 

MA741 

AD 

AD741 


LF157 

National 

LF157 

786 


Toshiba 

rr.ao28 


Motorola 

MC1412 


AMD 

741 


1.F255 

National 

LF255 

786 

HBF4029 

Fairchild 

F4029 


Silicon G 

SG2002 


Fairchild 

pA741 


LF256 

National 

LF2S6 

786 


Mitel 

SIL4029 


Sprague 

ULN-2002 


Intersil 

741 


LF257 

National 

LF257 

786 



CD4029 


Tl 

ULN2002 


Motorola 

MC1741 


LF355 

National 

LF355 

786 


NEC America uPD4029 

1203 

Exar , 

XR2203 


National 

LM741 


LF356 

National 

LF356 

786 


RCA 



Fairchild 

966? 


PM! 

SSS741 

833 

LF3S/ 

National 

LF357 

786 


Solitron 

CM4029 


Motorola 

MC1413 


Raytheon 

RC741 


LM101 

AMD 

LM101 



SSS 

• SCL4029 


Silicon G 

SG2003 



RM741 



Fairchild 

pAIOt 




TP4029 


Sprague 

ULN-20C3 


RCA 

CA74i 



imersil 

LM101 



Toshiba 

TC4029 


Tl 

ULN2003 


Silicon G 

SG741 



Motorola 

LM101 


HBF4030 

Fairchild 

F4030 

Ml 024 

ITT 

SAA1024 


Tl 

pA741 



RCA 

CA101 



Mite' 

SIL4030 

M1025 

ITT 

SAA1025 

J.A747 

AMD 

747 



Silicon G 

SGI 0i 



National 

CD4030 

TAA661 

NPC 

TAA661 


Fairchild 

pA747 



Tl 

LM101 



NFC America uPD4030 

TAA930 

NPC 

TAA930 


Motorola 

MC1747 


L.M107 

AMD 

LM107 



RCA 

CD4030 

TBAfiiQ ' 

Fairchno 

TBA510 


National 

LM747 



Fairchik* 

pAl07 



Solitron 

CM4030 

TBA520 

Fairchild 

TBA520 


PMI 

SSS747 

844 


Intersil 

LM107 



SSS 

SCL4030 

TBA530 

Fairchild 

TBA530 


Raytheon 

RC747 



Motorola 

LM107 



Tj 

TP4030 

TBA540 

Fairchild 

TBA540 



RM747 



Raytheon 

LM107 - 



Toshiba 

TC4030 

TBA560 

Fairchild 

TBA560 


RCA 

CA747 



RCA 

CA107 


HBF4033 

RCA 

CD4033 

TBA641 

Fairchild 

fiA706 


Silicon G 

SG747 



Silicon G 

SG107 



Solitron 

CM4033 



TBA641 


Tl 

pA747 



Tl 

LM107 



SSS 

SCL4033 

TBA800 

Fairchild 

TBA800 

pA748 

AMD 

748 


LM108 

AMD 

LM108 


HBF4035 

Fairchild 

F4035 ' 


NPC 

TBA800 


Fairchild 

pA748 



Fairchild 

pAl08 



Mitel 

SIL.4035 


Plessey 

TBA800 


Intersil 

748 



Motorola 

i Ml 08 



Motorola 

MCt 4035 

TBA810 

Fairchild 

TBA810 ‘ 


Motorola 

MC1748 



Raytheon 

LM108 



National 

CO4035 


Motorola 

MCI 384 


National 

LM748 



RCA 

CAioe 



NEC America uPD4035 


RCA 

CASIO 


Raytheon 

RC748 



Silicon G 

SG108 



RCA 

Cb4035 


SGS 

TBA810 



RM748 


LM109 

Fairchild 

pAl09 



Solitron 

CM4035 


Signetics 

T8A810 


RCA 

CA748 



Motorola 

LM109 



SSS 

SCL4035 

TBA920 

Fairchild 

TBA920 


Silicon G 

, SG748 



Silicon G 

SGI 09 



U 

TP4035 


NRC 

f BA92U 


Tl 

pA748 



Tl 

LM109 



Toshiba 

TC4035 

TBA970 

Fairchild 

TBA970 

pA78G 

Fairchild 

pA78G 


LM111 

AMD 

LM111 


HBF4040 

RCA 

CD4040 

TBA990 

Fairch.id 

T8A990 

pA78L02 

Tl 

pA78L02 



Motorola 

LM111 



SSS 

SCL4040 

TCA900 

NPC 

TCA900 

p.A78L05 

Fairchild 

pA78L05 



Silicon G 

SG1 11 


HBF4042 

Fairchild 

F4042 

TDA1190 

Sprague 

ULN-2290 


Tl 

pA78L05 



7 } 

LM111 



Mitel 

SIL4042 




HA78L06 

Tl 

pA78L06 


LM119 

AMD 

LM119 



Motorola 

MCI 4042 

Siemens 



pA78L12 

Fairchild 

• pA78L1 2 


LM124 

AMD 

LM124 



National 

CD4042 





Tl 

pA78L1 2 



Motorola 

LM124 



NEC Americ 

f;PD4042 




pA78L1 5 

Fairchild 

P-A78L15 



Silicon. G 

SGI 24 



RCA 

CO4042 

TBA120 

Plessey 

TBA120 


Tl 

pA78l_15 



Tl 

LM124 



Solitron 

CM4042 

TBA440 

Plessey 

TBA440 

p A78L62 

Fairchild 

pA78L06 


LM139 

AMD 

LM139 



SSS 

SCL4042 




pA78MG 

Fairchild 

pA78MG 



Motorola 

LM139 



Tl 

TP4042 

SinnotirQ 


pA78M05 

Fairchild 

pA78M05 



RCA 

CA139 



T oshiba 

TC4042 




Tl 

pA78M05 



Silicon G 

SGI 39 


HBF4045 

RCA 

CD4045 




pA78M06 

Fairchild 

pA78M06 



Tl 

LM139 



Solitron 

CM4045 

pA709 

Fairchild 

fiA709 


Tl 

pA78M06 


LM193 

National 

LM193 



SSS 

SCL4445 


Motorola 

MCI 709 

pA78M08 

Fairchild 

pA78M08 


LM201 

AMD 

LM201 


HBF4049 

Fairchild 

F4049 


National 

LM709 


Tl 

p A78M08 



Fairchild 

pA201 



Mitel 

SIL4049 


Raytheon 

RC709 

pA78M12 

Fairchild 

pA78M12 



Intersil 

LM201 



Motorola 

MCI 4049 



RM709 


Tl 

pA78M12 



Motorola 

LM201 



National 

CD4049 


Tl 

ftA709 

pA78M15 

Fairchild 

pA78Ml5 



RCA 

CA201 



NEC America jrPD4049 

(O.A710 

Fairchild 

pA710 


Tl 

pA78M1 5 



Silicon G 

SG201 



RCA 

CD4049 


Motorola 

MC1710 

pA78M20 

Fairchild 

pA78M20 



Teledyne S LM201 



Solitron 

CM4049 


National 

LM710 


Tl 

pA78M20 



Tl 

LM201 



SSS 

SCL4049 


Raytheon 

RC710 

pA78M24 

Fairchild 

pA78M24 


LM207 

AMD 

LM207 



T! 

TP4049 



RM710 


T{ 

pA78M24 



Fairchild 

pA207 



Toshiba 

TC4049 


Silicon G 

SG7 1 0 

pA7805 

Fairchild 

pA7805 



Intersil 

LM207 


HBF4050 

Fairchild 

F4050 


Tl 

fiA710 

pA7806 

Fairchild 

pA7806 



Motorola 

LM207 



Mitel 

SIL4050 

pA71 1 

Fairchild 

pA71 1 

pA7808 

Fairchild 

pA7808 



Raytheon 

LM207 



Motorola 

MCI 4050 


Motorola 

MCI 71 1 

pA7812 

Fairchild 

pA7812 



RCA 

CA207 



National 

CD4050 


National 

LM711 

pA781 5 

Fairchild 

pA7815 



Silicon G 

SG207 



NEC America fiPD4050 


Raytheon 

RC711 

pA7818 

Fairchild 

pA7818 



Tl 

LM207 



RCA 

CD4050 



RM711 

pA7824 - 

Fairchild 

pA7824 


LM208 

AMD 

L.M208 



Solitron 

CM4050 


Silicon G 

SG711 

pA79G 

Fairchild 

pA79G 



Motorola 

LM208 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

| Replacement 
! Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

| Replacement 
■ Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
' Source 

1C Master 
Device Page 



' MCI 458 

Tl 

MC1458 

N4066 

National 

CD4066 


N8T95 ‘ 

Motorola 

MC8T95 


oiQDCtics (coni Qj 


MCI 488 

AMD 

MCI 488 


NEC America pPD4066 



National 

DM8095 






Exar 

XR1438 


RCA 

CD4063 


N8T96 

Motorola 

MC8T96 


' LM208 

RCA 

CA208 


Tl 

SN75188 



CD4066 



National 

DM8096 



Silicon G 

SG208 

MCI 489 

AMD 

MC1489 


SGS 

HBF4066 


N8T97 

Motorola 

MC8T97 


LM209 

Fairchild 

ju A209 


Tl 

SN75189 


Solitron 

CM4066 



National 

DM8097 



Motorola 

LM209 

MCI 489 A 

Exar 

XR1489A 


SSS 

SCL4066 


N8T98 

Motorola 

MC8T98 



Raytheon 

LM209 

MCI 496 

Motorola 

MCI 496 


Toshiba 

TC4066 



National . 

DM8098 



Silicon G 

SG209 


National 

LM1496 

♦ N5065 

Motorola 

MCI 358 




DN7098 



Tl 

LM209 


Silicon G 

SGI 496 


RCA 

CA3065 




DS8674 


LM211 

AMD 

LM211 

MCI 508 

Datel ' 

DAC-IC8BM 


Sprague 

ULN-2165 


N82S02 

Raytheon 

RC5330 



Motorola 

LM211 

MCI 556 

Motorola 

MCI 556 

♦ N5070 

RCA 

CA3070 


N82S06 

MMI 

6531 



Silicon G 

SG211 


Raytheon 

RM1556 


Sprague 

ULN-2124 



Raytheon 

RC5340 



Tl 

LM211 


Silicon G 

SGI 556 

♦N5071 

Fairchild 

pA781 



Tl 

SN74S200A 


IM219 

AMD 

LM219 

MCI 558 

Exar 

XR1558 


Sprague 

ULN-2127 




SN74S201 


LM224 

AMD 

LM224 


Motorola 

MCI 558 

♦N5072 

Fairchild 

pA746 


N82S07 

Fairchild 

93411 

1 


Motorola 

LM224 


Raytheon 

RM1558 


Sprague 

ULN-21 14 



MMI 

6530 



RCA 

CA224 


RCA 

CA1558 

N5111 

Sprague 

ULN-21 13 



Tl 

SN74S300 



Silicon G 

SG224 


Silicon G 

SGI 558 - 

♦N521 

Motorola 

MC7521 




SN74S301 



Tl 

LM224 


Tl 

MCI 558 

♦N5556 

Motorola 

MCI 456 


N82S08 

Fairchild 

93415 

1137 

LM239 

AMD 

LM239 

MCI 596 

Motorola 

MCI 596 

N5558 

Exar 

XR1458 




93421 



Motorola 

LM239 


Silicon G 

SGI 596 

N5558F 

Motorola 

MCI 458 



Tl 

SN74S314 



RCA 

CA239 

MC3302 

Motorola 

MC3302 

N5570 

Fairchild 

pA780 


N82S10 

Fairchild 

93415 

1137 


Silicon G 

SG239 

MP8080A 

AMD 

9080A 

♦ N5595 

Motorola 

MCI 495 



Tl 

SN74S314 



Tl 

LM239 


Intel 

8080A 

N5596 

Motorola 

MCI 496 


N82S11 

Fairchild 

93425 

1137 

LM293 

National 

LM293 


National 

INS8080A 

♦N5709 

Signetics 

pA709 



Tl 

SN74S214 


LM301 

AMD 

LM301 



1656,1670 

♦N5710 

Signetics 

pA710 


N82S110 

Tl 

SN74S314 



Fairchild 

jiA301 


NEC Micro 

pPD8080AF 1736 

♦ N5711 

Signetics 

pA711 


N82S111 

Tl 

SN74S214 



Intersil 

LM301 


Tl 

TMS8080A 

♦N5723 

Signetics 

pA723 


N82S115 

NEC Micro pPB425 

1466 


Motorola 

LM301 

NE5009 

PMI 

DAC-08 919 

♦ N5733 

Signetics 

pA733 


N82S116 

MMI 

6531 



National 

LM301 

NE529 

National 

LM361 

♦ N5741 

Signetics 

pA741 



National 

DM74S206 

1297 


Raytheon 

LM301 

NE531 

Raytheon 

RC4531 

♦N5747 

Signetics 

pA747 



Tl 

SN74S200A 



RCA 

CA301 

NE532 

Tl 

LM358 

♦ N5748 

Signetics 

pA748 




SN74S201 



Silicon G 

SG301 

NE535 

Motorola 

MCI 741 S 

N8H16 

National 

DM54H20 


N82S117 

National 

DM74S206 

1297 


Tl 

LM301 

NE536 

Fairchild 

p.A740 

N8H70 

ITT 

ITT74H1 1 



Tl 

SN74S300 


LM307 

AMD 

LM307 


Intersil 

NE536 


National 

DM74H10 




SN74S301 



Fairchild 

pA307 

NE555 

AMD 

NE555 


Tl 

SN74H11 


N82S123 

Harris 

HM7603 

1192 


Intersil 

LM307 


Exar 

XR555 

N8H80 

ITT 

ITT74HOO 



Intersil 

IM5610 



Motorola 

LM307 


Fairchild 

pA555 


National 

DM74H00 



MMI 

6331 

1252 


National 

LM307 


Intersil 

NE555 


Tl 

SN74H00 



National 

DM8578 




• 



MCI 465 

N8H90 

ITT 

ITT74H04 



Tl 

SN74S288 



RCA 

CA307 


Raytheon 

RC555 


National 

DM74H04 


N82S126 

Harris 

HPROM1024A 



Silicon G 

SG307 


RCA 

CA555 


Tl 

SN74H04 



Intel 

3601 



Tl 

LM307 


Silicon G 

SG555 

N8T09 

Raytheon 

RC8T09 



MMI 

5300 

1248 

LM308 

AMD 

LM308 


,TI 

NE555 

N8T10 

National 

DM8551 


. 


6300 

1252 


Fairchild 

pA308 

NE556 

AMD 

NE556 


Raytheon. 

RC8T10 



National 

DM74S387 

1264 


Motorola 

LM308 


Exar 

XR556 


Tl 

SN74173 



NEC Micro m PB403 

1462 


National 

LM308 


Fairchild 

pA556 

N8T13 

Fairchild 

8T13 


- 

NTI 

SN54S387 



Raytheon 

LM308 


Motorola 

MC3456 


Motorola 

MC8T13 




SN74S387 



RCA 

CA308 


Raytheon 

RC556 


National 

DS7521 


N82S129 

Harris 

HPROM1024 


Silicon G 

SG308 


Silicon G 

SG556 


Tl 

N8T13 



Intel 

3621-1 


LM309 

Fairchild 

pA309 


Tl 

NE556 



SN75121 



Intersil 

IM5623 



Motorola 

LM309 

NE565 

Motorola 

LM565 

N8T14 

Fairchild 

8T14 



MMI 

5301 

1248 


Raytheon 

LM309 

NE567 

Exar 

XR567 


Motorola 

MC8T14 




6301 

1252 


Silicon G 

SG309 

NE592 

AMD 

AM592 


National 

DS75122 



National 

DM74S287 

1264 


Tl 

LM309 


Motorola 

MCI 733 


Tl 

N8T14 



Tl 

SN54S287 


LM311 

AMD 

LM311 



NE592 



SN75122 




SN74S287 



Motorola 

LM311 

♦N1004 

Motorola 

MC1004 

N8T22 

ITT 

ITT74122 


N82S130 

Fairchild 

93436 

1151 


Raytheon 

LM311 

♦N1006 

Motorola 

MCI 006 


National 

DM8601 ■ 



Harris 

HM7620 

1192 


RCA 

CA311 

♦N1010 ■ 

Motorola 

MC1010 


Tl 

SN74122 




HM7620A 

1202 


Silicon G 

SG311 

♦N1011 

Motorola 

MCI 01:1 

N8T23 

Fairchild 

8T23 



MMI 

6305 

1252 

LM319 

AMD 

LM319 

♦N1012 

Motorola 

MC1012 


Motorola 

MC8T23 



Tl 

SN74170 


LM324 

AMD 

LM324 

♦ N1013 

Motorola 

MC1013 


National 

DS75123 


N82S131 

Fairchild 

93446 

1151 


Motorola 

LM324 

♦ N1014 

Motorola 

MCI 01 4 1 


Tl 

N8T23 



Harris 

HM7621 

1192 


RCA 

CA324 

♦N1015 

Motorola 

MC1015 



SN75123 




HM7621A 

1202 


Silicon G 

SG324 

♦N1016 

Motorola 

MC1016 

N8T24 

Fairchild 

8T24 



MMI 

6306 

1252 


Tl 

LM324 

♦N1017 

Motorola 

MC1017 


Mdtorola 

MC8T24 



National 

DM74S571 

1266 

LM329 

Tl 

LM329 

♦N1024 

Motorola 

MCI 024 


National 

DS75124 


N82S136 

Harris 

HM7642 

1192 

LM339 

AMD 

LM339 

♦N1025 

Motorola 

MCI 025 


Tl 

N8T24 



Intel 

3605 



Motorola 

LM339 

♦N1027 

Motorola 

MCI 027 



SN75124 



MMI 

6352 

1252 


Silicon G 

SG339 

♦N1033 

Motorola 

MCI 033 

N8T25 

Motorola 

MC6880 



National 

DM74S572 

1268 


Tl 

LM339 

♦N1039 

Motorola 

MCI 039 


National 

DS3625 

514 


NEC Micro 

pPB406 

1470 

LM393 

National 

LM393 

♦N2010 

Motorola 

MC1 160/236 

N8T26 . 

Motorola 

MC8T26 


N82S137 

Harris 

HM7643 

1192 

MCI 399 

Motorola 

MCI 399 

N2901 

AMD 

AM2901A 


National 

DS8826 



Intel 

3625 


MCI 408 

Datel 

DAC-IC8BC 


Fairchild 

F2901A 

N8T28 

Motorola 

MC8T28 



MMI 

6353 

1252 


Motorola 

MCI 408 



9409 

N8T34 

National 

DS8834 



NEC Micro pPB426 

1470 

MC1456 

Motorola 

MCI 456 


Motorola 

MC2901 

N8T37 

Motorola 

MC3437 


N82S140 

Intel 

3604 



Raytheon 

RC1556 


National 

1 DM2901 A 


National 

DS8837 



National 

DM87S295 

1270 


Silicon G 

SGI 456 



1656,1680 

N8T38 

Motorola 

MC3438 



NEC Micro 

pPB405 


MC1458 

Exar 

XR1458 


NEC Micro 

pPB2901 1850 


National 

DS8838 


N82S141 

Intel 

3624 



Fairchild 

MCI 458 


Raytheon 

AM2901A 

N8T380 

National 

DS8836 



National 

DM87S296 

1270, 


Motorola 

MCI 458 

N3002 

Intel 

3002 

N8T51 

National 

DS8856 



NEC Micro pPB425 

1466 


National 

LM1458 

N3101A 

NEC Micro 

pPB2089 

N8T54 

National 

DM7448 


N82S16 

Fairchild 

93421 



Raytheon 

RC1458 

N4066 . 

Fairchild 

F4066 

N8T59 

National 

DS8857 



MMI 

6531 



RCA 

CA1458 


Mitel 

SIL4066 

N8T74 

Fairchild 

9374 



National 

DM74S200 



Silicon G 

SG1458 


Motorola 

MCI 4066 


National 

DS8672 



NEC Micro 

pPB2206 



♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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N8230 

Hitachi 

HD2549 

N8293 

Ti 

SN74LS197 


SE556 

Raytheon 

RM556 





ITT 

ITT9312 

N8415 

National 

DM1800 



Silicon G 

SG556 







Motorola 

MC7230 

N6455 

Motorola 

MC7440 



Tl 

SE556 


N82S16 

Raytheon 

RC5340 



National 

DM8312 


National 

DM7440 


SE565 

National 

LM565 



Tl 

SN54S201 



Raytheon 

RC8230 


Tl 

SN7440 


SE566 

National 

LM566 




SN74S200A 



Tl 

SN29312 

N8470 

ITT 

ITT7410 


SE567 

National 

LM567 




SN74S201 


N8231 

Motorola 

MC7230 


Motorola 

MC7410 


SE5733 

Tl 

pA733 


N82S17 

Fairchild 

93411 



. Raytheon 

RC8231 


National 

DM7410 


SE592 

Motorola 

MCI 733 



MMI 

6530 


N8232 

Motorola 

MC7230 


Tl 

SN7410 




SE592 



National 

DM74S206 

1297 


Raytheon 

RC8232 

N8471 

ITT 

ITT7412 


SP380 

National 

DS8640 



NEC Micrc 

pP82200 


N8233 

Motorola 

MC8233 


Motorola 

MC7412 


SU536 

Intersil 

SU536 



Raytheon 

RC5330 



Raytheon 

RC8233 


National 

DM74LS12 


S3532 

Ti 

LM158 



Ti 

SN54S301 


N8234 

Motorola 

MC8234 


Tl 

SN7412 


♦S5709 

Signetics 

pA709 




SN74S300 



Raytheon 

RC8234 

N8480 

ITT 

ITT7400 


♦ S5710 

Signetics 

M A710 




SN74S301 


N8241 

Hitachi 

HD2526 


National 

DM7400 


♦S5711 

Signetics 

pA71 1 


N82S180 

Harris 

HM7680 

1220 


Motorola 

MC7241 


Tl 

SN7400 


♦ S5723 

Signetics 

pA723 



Intel 

3608 




MC7242 

N8481 

ITT 

ITT7403 


♦S5733 

Signetics 

pA733 



National 

DM85S229 



National 

DM74LS386 


Motorola 

MC7403 


♦ S5741 

Signetics 

pA741 


N82S181 

Harris 

HM7681 

1220 


Raytheon 

RC8241 


National 

DM7403 


S7280 

National 

DM7280 



Intel 

3628 


N8242 

Motorola 

MC7242 


Tl 

SN7403 


S7281 

National 

DM7281 



National 

DM85S228 



Raytheon 

RC8242 

N8490 

ITT 

ITT7404 


S7290 

National 

DM7290 


N82S184 

Harris 

HM7684 

1242 


Tl 

SN74LS266 


Motorola 

MC7404 


S7291 

National 

DM7291 


N82S195 

Harris 

HM7647 


N8250 

Motorola 

MC7250 


National 

DM7404 


S8H16 

National 

DM54H20 


N82S226 

Fairchild 

93416 




MC7251 


Tl 

SN7404 


S8H70 

National 

DM54H10 



Intersil 

IM5603 



Raytheon 

RC8250 

N8555 

ITT 

ITT7440 



Tl 

SN54H11 



MMI 

6300 

1252 

N8251 

Hitachi 

HD2536 

N8806 

Motorola 

MC7460 


S8H80 

National 

DM54H00 



Tl 

SN54187 



Motorola 

MC7250 


National 

DM7406 



Tl 

SN54HOO 




SN741R7 




MC7251 


TJ 

SN7460 


S8H3C 

Ndiiortdi 

DM54H04 


N82S229 

Tl 

SN74S287 



Raytheon 

RC8251 

N8808 

ITT 

ITT7430 



Tl 

SN54H04 


N82S23 

AMD 

AM27S09 


N8252 

Motorola 

MC7250 


Motorola 

MC7430 


S8T09 

Raytheon 

RM8T09 



Harris 

HM76C2 

1192 



MC7251 


National 

uM7430 


SSTiO 

National 

DM7551 



MMI 

6330 

1252 


National 

DM8301 


Tl 

SN7430 



Raytheon 

PM8T10 



Tl 

SN54S188 



Raytheon 

RC8252 

N8813 

National 

DM7425 



Tl 

SNS4173 




SN74S188 



Tl 

SN29301 

N8815 

National 

DM7425 


S8T13 

Fairchild 

8T13 


N82S230 

Tl 

SN54S270 


N8255 

AMD 

3101 


Tl 

SN7425 



Tl 

SN55121 




SN74S270 



MMI 

6560 

N8824. 

Motorola 

MC7474 


S8T14 

Fairchild 

8T14 


N82S231 

T] 

SN54S370 



Motorola 

MCM4064 


Ti 

SN7474 



Ti 

SN55122 




SN74S370 



Raytheon 

RC8225 

N8825 

Motorola 

MC7470 


S8T22 

Fairchild 

9601 


N82S24 

Intersil 

IM5600 



Tl 

SN74S289 


Tl 

SN7470 



National 

DM9601 



T! 

SN54S301 


N8260 

Motorola 

MC7260 

N8828 

ITT 

ITT7474 



Tl 

SN29601 


N82S25 

National 

DM74S289 



Raytheon 

RC8260 


Motorola 

MC7479 


S8T26 

AMD 

S8T26 



T| 

SN74S289 


N8261 

Hitachi 

HD2562 


National 

DM7474 


S8T28 

AMD 

S8T28 


N82S26 

Fairchild 

93416 



Motorola 

MC7261 


Tl 

SN7474 


S8T54 

National 

DM5448 



Inters*! 

iW5603 



Raytheon 

RC8261 

N8829 

Motorola 

MC7472 


S8T95 

National 

DM7095 



MMI 

6300 

1252 

N8262 

Raytheon 

RC8262 


Tl 

SN74110 


S8T96 

National 

DM7096 



NEC Micro pPB403 

1462 

N8263 

Raytheon 

RC8263 

N8840 

ITT . 

ITT7450 


S8T97 

National 

DM7097 



Tl 

SN74S387 


N8264 

Raytheon 

RC8264 


Motorola 

MC7450 


S8TS8 

National 

DM7098 


N82S2708 

Harris 

HM7608 

1235 

N8266 

Motorola 

MC7266 


National 

DM7451 


S82LS29 

Tl 

SN54S287 


N82S29 

Fairchild 

93426 



Raytheon 

RC8266 


Tl 

SN7450 


S82S06 

Raytheon 

RM5340 



Intersil 

IM5623 


N8267 

Motorola 

MC7267 

N8848 

ITT 

ITT74H74 



Tl 

SN54S201 



MMI 

6301 

1252 


Raytheon 

RC8267 


Motorola 

MC7453 


S82S07 

Raytheon 

RM5330 



Tl 

SN54S287 


N8268 

ITT 

ITT7480 


Tl 

SN74H53 



Tl 

SN54S301 




SN74S267 



Motorola 

MC7268 

N8859 

National 

DM7440 


S82S115 

Intel 

M3624 


N82S30 

National 

DM8312 



Tl 

SN7480 


Tl 

SN7450 


S82S123 

Harris 

HM7603 

1192 

N82S41 

National 

DM74LS386 


N8269 

National 

DM8200 

N8875 

Motorola 

MC7427 



MMI 

5331 

1248 

N82S52 

National 

DM83Q1 


N8270 

Motorola 

MC7270 


National 

DM7427 



National 

DM7578 


N82S80 

National 

DM74LS196 



Raytheon 

RC8270 


Tl 

SN7427 



Tl 

SN54S288 


N82S81 

National 

DM74LS197 



Tl 

SN74178 

N8879 

Tl 

SN7410 


S82S126 

Harris 

HM7610 

1192 

N82S90 

National 

DM74LS196 


N8271 

Motorola 

MC7271 

N8881 

ITT 

ITT7401 




HM7610A 

1200 


Tl 

SN74S196 



Raytheon 

RC8271 


Motorola 

MC7401 




HPROM1024A 


N82S91 

National 

DM74LS197 



Tl 

SN74179 


National 

DM7401 



MMI 

5300 

1248 


Tl 

SN74S197 


N8277 

Motorola 

MC7277 


Tl 

SN7401 



National 

DM54S387 

1264 

N8200 

Raytheon 

RC8200 



Raytheon 

RC8277 

N8890 

ITT 

ITT7404 



Tl 

SN54S387 


N8201 

Raytheon 

RC8201 


N8280 

Motorola 

MC7280 


National 

DM7404 


S82S129 

Harris 

HM7611 

1192 

N8202 

Raytheon 

RC8202 



National 

DM8280 


Tl 

SN7404 




HM7611A 

1200 

N8203 

Raytheon 

RC8203 



Raytheon 

RC8280 

N8891 

ITT 

ITT7405 




HPROM1024 

N8206 

Tl 

SN74S200A 



Tl 

SN74176 


National 

DM7405 



National 

DM54S287 

1264 



SN74S201 


N8281 

Motorola 

MC7281 


Tl 

SN7405 



Tl 

SN54S287 


N8207 

Ti 

SN74S300 



National 

DM8281 

N93415A 

NEC Micro pPB2205 

1418 

S82S130 

Harris 

HM7620 

1192 



SN74S301 



Raytheon 

RC8281 

N9602 

AMD 

9602 




HM7620A 

1202 

N82147 

National 

DM74147 



Tl 

SN54177 

SE5009 

PMI 

DAC-08 

919 


MMI 

5305 

1248 


Tl 

SN74147 


N8284 

Motorola 

MC7284 

SE529 

National 

LM161 


S82S131 

Harris 

HM7621 

1192 

N82148 

National 

DM74148 



Raytheon 

RC8284 

SE531 

Raytheon 

RM4531 




HM7621A 

1202 


Tl 

SN74148 


N8285 

Motorola 

MC7285 

SE550 

National 

LM550 



MMI 

5306 

1248 

N8223 

Harris 

HPROM8256 


Raytheon 

RC8285 

SE555 

AMD 

SE555 



National 

DM54S571 

1266 


Intersil 

IM560Q 


N8288 

Motorola 

MC7288 


Exar 

XR555 


S82S136 

Harris 

HM7642 

1192 


MMI 

6330 

1252 


National 

DM8288 



XR555M 



MMI 

5352 

1563 


National 

DM8577 


N8290 

National 

DM8290 


Intersil 

SE555 



National 

DM54S572 

1268 


Tl 

SN74S188 



Raytheon 

RC8290 


Motorola 

MCI 555 


S82S137 

Harris 

HM7643 

1192 

N8224 

Intersil 

IM5600 



Tl 

SN74196 


National 

LM555 



MMI 

5353 

1563 


National 

DM7488 


N8291 

National 

DM8291 


Raytheon 

PM555 


S82S140 

National 

DM77S295 

1270 


Tl 

SN7488 



Raytheon 

RC8291 


RCA 

CA555 


S82S141 

National 

DM77S296 

1270 

N8225 

AMD 

3101 



Tl 

SN74197 


Silicon G 

SG555 


S82S16 

National 

OM54S200 



Motorola 

MCM4064 


N8292 

National 

DM74LS196 


Tl 

SE555 



Tl 

SN54S201 



Raytheon 

RC8225 



Tl 

SN74LS196 

SE556 

Exar 

XR556M 


S82S17 

National 

DM54S206 

1297 


Tl 

SN74S289 


N8293 

National 

DM74LS197 


Motorola 

MC3556 



T! 

SN54S301 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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S8292 

National 

DM54LS196 

10105 

Motorola 

MC10105 

10129 

Plessey 

SP10129 

olyncllvb \UUfli u; 


Tl 

SN54LS196 


National 

DM10105 

10130 

Fairchild 

FI 01 30 




S8293 

National 

DM54LS197 


NEC America p.PBl0105 


Hitachi 

HD10130 

S82S180 

National 

DM75S229 


Tl 

SN54LS197 


Plessey 

SP10105 


Motorola 

MC10130 

S82S181 

National 

DM75S228 

S8455 

National 

DM5440 

10106 

Fairchild 

FI 01 06 


Plessey 

SP10130 

S82S226 

Tl 

SN54187 


Tl 

SN5440 


Hitachi 

HD10106 

10131 

Fairchild 

F10131 

S82S229 

Tl 

SN54S287 

S8470 

National 

DM5410 


Motorola 

MCI 01 06 


Hitachi 

HD10131 

S82S23 

Harris 

HM7602 1192 


Tl 

SN5410 


National 

DM10106 


Motorola 

MCI 01 31 


MMI 

5330 1248 

S8471 

National 

DM54LS12 


NEC America jrPB10106 


NEC America fiPB10131 I 


Tl 

SN54S188 


Tl 

SN5412 


Plessey 

SP10106 


Plessey 

SP10131 

S82S230 

Tl 

SN54S270 

S8480 

National 

DM5400 

10107 

Fairchild 

FI 0107 

10132 

Fairchild 

F10132 

S82S231 

Tl 

SN54S370 


Tl 

SN5400 


Hitachi 

HD10107 


Hitachi 

HD10132 

S82S25 

Tl 

SN54S289 

S8481 

National 

DM5403 


Motorola 

MC10107 


Motorola 

MCI 01 32 



SN54S301 


Tl 

SN5403 


NEC America pPB10107 

10133 

Fairchild 

F10133 

S82S26 

AMD 

82S26 

S8490 

National 

DM5404 


Plessey 

SP10107 


Hitachi 

HD10133 


Tl 

SN54S387 


Tl 

SN5404 

10109 

Fairchild 

F10109 


Motorola 

MCI 01 33 

S82S30 

Fairchild 

93S12 

S8806 

National 

DM5460 


Hitachi 

HD10109 


NEC America /llPB10133 

S82S41 

National 

DM54LS386 


Tl 

SN5460 


Motorola 

MC10109 


Plessey 

SP10133 

S82S62 

Fairchild 

93S62 

S8808 

National 

DM5430 


National 

DM10109 

10134 

Fairchild 

FI 01 34 

S82S80 

National 

DM54LS196 


Tl 

SN5430 


NEC America p.PB10109 


Hitachi 

HD10134 

S82S81 

National 

DM54LS197 

S8815 

National 

DM5425 


Plessey 

SP10109 


Motorola 

MCI 01 34 

S82S90 

National 

DM54LS196 


Tl 

SN5425 

10110 

Fairchild 

F10110 


Plessey 

SP10134 

S82S91 

National 

DM54LS197 

S8828 

National 

DM5474 


Hitachi 

HD10110 

10135 

Fairchild 

F10135 

S8200 

Raytheon 

RM8200 


Tl 

SN5474 


Motorola 

MC10110 


Motorola 

MC10135 

S8201 

Raytheon 

RM8201 

S8840 

National 

DM5451 


NEC America pPBIO1 10 


Plessey 

SP10135 

S8202 

Raytheon 

RM8202 


Tl 

SN5450 


Plessey 

SP10110 

10136 

Fairchild 

FI 01 36 

S8203 

Raytheon 

RM8203 

S8848 

National 

DM54LS54 

10111 

Fairchild 

F10111 


Hitachi 

HD10136 

S8207 

Tl 

SN54S301 


Tl 

SN54H53 


Hitachi 

HD10111 


Motorola 

MCI 01 36 

S82147 

National 

DM54147 

S8859 

National 

DM5440 


Motorola 

MCI 01 11 


Plessey 

SP10136 

S82148 

National 

DM54148 

S8875 

National 

DM5427 


National 

DM10111 

10137 

Fairchild 

FI 01 37 

S8223 

Harris 

HPROM8256 


Tl 

SN5427 


NEC America -fxPB 10111 


Motorola 

MCI 01 37 


Intersil 

IM5600 

S8881 

National 

DM540"1 


Plessey 

SP10111 


Plessey 

SP10137 


NjMI 

5330 1248 


Tl 

SN5401 

10112 

National 

DM10112 

10139 

Tl 

SN10139. 


National 

DM7577 

S8890 

National 

DM5404 


Plessey 

SP10112 

10140 

Plessey 

SP10140 


Tl 

SN54S188 


Tl 

SN5404 

10113 

Fairchild 

FI 01 1 3 


Tl 

SN10140 

S8224 

National 

DM5488 

S8891 

National 

DM5405 


Motorola 

MC10113 

10141 

Fairchild 

Fi 01 41 


Tl 

SN54S8A 


Tl 

SN5405 


Plessey 

SP10113 


Motorola 

MCM1C141 

S8225 

Fairchild 

93403 

TBA520 

Plessey 

TBA520 

10114 

Fairchild 

F10114 



MC10141 


Tl 

SN54S289 

TBA530 

Plessey 

TBA530 \ 


Motorola 

MC10114 


Plessey 

SP10141 

S8230 

Fairchild 

9312 

TBA540 

Plessey 

TBA540 


Plessey 

SP10114 

10144 

Fairchild 

F10410 


National 

DM9312" 

T9A550 

Ptessey - 

TBA550 

10115 

Fairch4d 

FI 01 15 


Motorola 

MCI 01 44 


Raytheon 

RM8230 

TBA560 

Plessey 

TBA560 


Motorola 

MC10115 


NEC America jiPB10144 


Tl 

SN39312 

TBA750 

Plessey 

TBA750 


National 

DM10115 


Plessey 

SP10144 

S8231 

Fairchild 

9313 

TBA920 

Plessey 

TBA920 


NEC America jtPBI 01 1 5 


Raytheon 

RC10144 


Raytheon 

RM8231 

TBA990 

Plessey 

TBA990 


Plessey 

SP101 15 


Tl 

SN10144 

S8241 

National 

DM54LS386 

TCA800 

Plessey 

TCA800 

10116 

Fairchild 

F10116 

10145 

Fairchild 

F10145 


Raytheon 

RM8241 

♦TDA1034 

Signetics 

NE5534 


Hitachi 

HD10116 


Hitachi 

HD10145 

S8242 

Fairchild 

9386 

UDN571 1 

Sprague 

UDN-571 1 


Motorola 

MC10116 


Motorola 

MCM10145 


Raytheon 

RM8242 

UDN5712 

Sprague 

UDN-5712 


National 

DM10116 



MCI 0145 


Tl 

SN54LS266 

UDN5713 

Sprague 

UDN-571 3 


Plessey 

SP10116 


Plessey 

SP10145 

S8250 

Raytheon 

RM8250 

UDN5714 

Sprague 

UDN-5714 

10117 

Fairchild 

FI 01 17 


Tl 

SN10145 

S8251 

Raytheon 

RM8251 

ULN2001 

Exar 

XR2201 


Hitachi 

HD10117 

10148 

Hitachi 

HD10148 

S8252 

Fairchild 

9301 


Sprague 

ULN-2001 


Motorola 

MC10117 


NEC America ^PB10148 ) 


National 

■DM9301 

ULN2002 

Exar 

XR2202 


National 

DM10117 


Pfessey . 

SP10148 


Raytheon 

RM8252 


Sprague 

ULN-2002 


NEC America ^iPBI 0117 


Tl 

SN10148 


Tl 

SN39301 

ULN2003 

Exar 

XR2203 


Plessey 

SP10117 

♦10149 

Fairchild 

10149 

S8260 

Raytheon 

RM8260 


Sprague 

ULN2003 

10118 

Fairchild 

F10118 


Motorola 

MCM10149 '< 

S8261 

Raytheon 

RM8261 

ULN2004 

Exar 

XR2204 


Hitachi 

HD10118 



MCI 01 49 

S8262 

Raytheon 

RM8262 


Sprague 

ULN-2004 


Motorola 

MC10118 

10158 

Fairchild 

FI 01 58 

S8263 

Raytheon 

RM8263 

ULN2111 

Motorola 

MCI 357 


National 

DM10118 


Motorola 

MCI 01 58 

S8264 

Raytheon 

RM8264 


RCA 

CA2111 


NEC America pPB101l8 


NEC America jxPB10158 

S8266 

Raytheon 

RM8266 


Sprague 

ULN-21 1 1 


Plessey 

SP10118 

10159 

Fairchild 

FI 01 59 

S8267 

Raytheon 

RM8267 

10100 

Fairchild 

F10100 

10119 

Fairchild 

F10119 


Motorola 

MCI 01 59 

S8268 

Tl 

SN5480 


Motorola 

MC10100 


Hitachi 

HD10119 

10160 

Fairchild 

FI 01 60 

S8269 

National 

DM7200 


NEC America pPB10100 


Motorola 

MC10119 


Hitachi 

HD10160 

S8270 

Fairchild 

93178 


Plessey 

SP10100 


National 

DM10119 


Motorola 

MC10160 


Raytheon 

RM8270 

10101 

Fairchild 

F10101 


Plessey 

SP10119 


Plessey 

SP10160 


Tl 

SN54178 


Hitachi 

HD10101 

10121 

Fairchild 

F10121 

10161 

Fairchild 

FI 01 61 

S8271 

Fairchild 

93179 


Motorola 

MC10101 


Hitachi 

HD10121 


Hitachi 

HD10161 


Raytheon 

RM8271 


NEC America juPBIOIOI 


Motorola 

MC10121 


Motorola 

MC10161 


Tl 

SN54179 


Plessey 

SP10101 


National 

DM10121 


NEC America pPB10161 

S8277 

Fairchild 

9328 

10102 

Fairchild 

FI 01 02 


Plessey 

SP10121 


Plessey 

SP10161 


Raytheon 

RM8277 


Hitachi 

HD10102 

10123 

Fairchild 

F10123 

10162 

Fairchild 

F10162 

S8280 

Fairchild 

93176 


Motorola 

MCI 01 02 


Motorola 

MC10123 


Hitachi 

HD10162 


Raytheon 

RM8280 


NEC America ^PB 10102 


Plessey 

SP10123 


Motorola 

MCI 01 62 


Tl 

SN54176 


Plessey 

SP10102 

10124 

Fairchild 

F10124 


NEC America /LtPB10162 

S8281 

Fairchild 

93177 

10103 

Fairchild 

F10103 


Hitachi 

HD10124 


Plessey 

SP10162 


Raytheon 

RM8281 


Motorola 

MC10103 


Motorola 

MC10124 

10164 

Fairchild 

F10164 


Tl 

SN54177 


NEC America pPB10l03 


National 

DM10124 


Hitachi 

HD10164 

S8288 

National 

DM7288 


Plessey 

SP10103 


NEC America pPB10124 


Motorola 

MCI 01 64 

S8290 

Fairchild 

93196 

10104 

Fairchild 

FI 01 04 


Plessey 

SP10124 


NEC America /xPB10164 


Raytheon 

RM8290 


Hitachi 

HD10104 

10125 

Fairchild 

F10125 


Plessey 

SP10164 


Tl 

SN54196 


. Motorola 

MC10104 


Hitachi 

HD10125 


Tl 

SN10164 

S8291 

Fairchild 

93197 


Plessey 

SP10104 


Motorola 

MC10125 

10165 

Fairchild 

FI 01 65 


Raytheon 

RM8291 

' 10105 

Fairchild 

FI 01 05 


Plessey 

SP10125 


Hitachi 

HD10165 


Tl 

SN54197 


Hitachi 

HD10105 

10129 

Motorola 

MCI 01 29 


Motorola 

MCI 01 65 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

Replacement 

!C Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

f Replacement 

iC Master 

Device 

Source 

Device 

Page 

Device 

Source 

Device 

Page 

Device 

' Source 

Device Page 

Device 

1 Source 

Device Pag# 

Signetics 

(confd) 



2504 

2505 

oyneftek 

AMD 

SY1404 

AM2505 


54H10 

Raytheon 

Ti 

... . . 

041410 

SN54H10 

54H74 

ITT 

National 

ITT 54 H 74 

DM54H7 4 






AMI 

S505A 


54H101 

Fairchild 

54H101 


Raytheon 

54H74 

10165 

Plessey 

SP10165 


2512 

AMD 

AM2806 



TI 

SN54H101 


TI 

SN54H74 

10170 

Fairchild 

F10170 



AM! 

S2512A 


54H102 

Fairchild 

54H102 

54H76 

Fairchild 

54H76 


Motorola 

MC10170 



Intersil 

IM7712 



TI 

SN54H102 


National 

DM54H76 

10171 

Fairchild 

F10171 



Nortec 

25". 2 


54H103 

Faii chiicl 

54 H 1 03 


Ti 

3N54H76 


Motorola 

MC10171 


2513 

Gl 

R03-2513 



National 

DM54H103 

54LS00 

Fairchild 

54LS00 


Plessey 

SP 1 0171 


2517 

AMD 

1507 



TI 

SN54H103 


Motorola 

SN541.S00 


Fairchild 

Fl 01 72 


2521 

AMD 

AM2521 


54H1G6 

Fairchild 

54H 1 06 


National 

DM54I..S00 


Motorola 

MCi 0172 



AM! 

S2181 



National 

OM 54 Hi 06 


Raytheon 

541.300. 


Plessey 

SP10172 



TI 

TMS3128 



TI 

SN54H106 


TI 

SN54LS00 

10173 

Fairchild 

FI 0173 


2522 

AM! 

S2181 


54H108 

Fairchild 

54H108 

54LS01 

Fairchild 

54LS01 


Motorola 

MC10173 



TI 

TMS3129 



National 

DM54H108 


National 

DM54LS01 


Plessey 

SP10173 


2524 

AMD 

AM2807 



Ti 

SN54H108 


Raytheon 

54LS01 

10174 

Fairchild 

FI 01 74 



AMI 

SI 685 


54H11 

Fairchild 

54H11 


TI 

SN54LS01 


Hitachi 

HD10174 


2525 

AMD 

AM2808 



ITT 

ITT54H1 1 

54LS02 

Fairchild 

54LS02 


Motorola 

MCI 01 74 



Intersil 

IM7722 



National 

DM54H11 


Motorola 

SN54LS02 


NEC America 

fiPBIOI 74 


2526 

AMI 

S8564 



Raytheon 

54H11 


National 

DM54LS02 


Plessey 

SP10174 


2527 

Synertek 

SY2527 



TI 

SN54H11 


Raytheon 

54LS02 


T! 

SN10174 


2532 

AMI 

S2181 


54H20 

Fairchild 

54H20 


TI 

SN54LS02 

10175 

Fauchiid 

F 1 01 75 



Fairchild 

3347 



ITT 

ITT54H20 

54LS03 

Fairchild 

54LS03 


Hitachi 

HD10175 




3357 



National 

DM54H20 

• 

Motorola 

SN54LS03 


Motorola 

MC10175 



Intersil 

IM7780 



Raytheon 

54H20 


National 

DM54LS03 


Plessey 

SP10175 



Mostek 

MK1007 



TI 

SN54H20 


Raytheon 

54LS03 

10176 

Fairchild 

Fl 01 76 



TI 

TMS3120 


54H21 

Fairchild 

54H21 


Tj 

SN54LS03 


Motorola 

MC10176 


2533 i 

AMD 

AM2833 



ITT 

ITT54H21 

54LS04 

Fairchild 

54LS04 


Piessev 

SP10176 



Synertek 

SY2533 



Nationei 

DM54H21 


Motorola 

SN54LS04 

10179 

Fairchild 

Fl 01 79 


2536 

Gl 

AY3-1014A 


84H22 

Fairchild 

54H22 


National 

DM54LS04 


Hitachi 

HQ10179 




AY3-1015 



National 

DM54H22 


Raytheon 

54LS04 


Motorola 

MG 101 79 




AY5-1013A 



DnwtkAcn 

. iu;utwn 

54H22 


TI 

3N54LS04 


Plessey 

SP10179 



TI 

TMS601 1 



TI 

SN54H22 

54LS05 

Fairchild 

54LS05 

10180 

Fairchild 

Ft 01 80 


♦2548 

Nortec 

6003 


54H30 

Fairchild 

54H30 


Motorola 

SN54LS05 


Hitachi 

HD10180 


♦2554 

SGS 

M130 



ITT 

ITT54H30 


National 

DM54LS05 


Motorola 

MCI 01 80 


2600 

EA 

4600 



National 

DM54H30 


Raytheon 

54LS05 


NEC America 

jiPB10180 


2601 

NEC Micro pPD2101AL 1424 


TS 

SN54H30 


TI 

SN54LS05 


Plessey 

SP10180 


♦ 2602 

Intersil 

IM7752 


54H40 

Fairchild 

54H40 

54LS08 

Fairchiid 

54lS08 

10161 

Fairchild 

F1018J 



Mostek 

MK4102 



ITT 

ITT54H40 


Motorola 

SN54LS08 


Hitachi 

HD10181 



TI 

TMS4033 



National 

DM54H40 


National 

DM54LS08 


Motorola 

MC10181 




TMS4035 



Raytheon 

54H40 


Raytheon 

54LS08 


NEC Micro 

fiPB10181 


2607 

EA 

EA2308A 



Ti 

SN54H40 


TI 

SN54LS08 


Piessey 

SP10181 



Synertek 

SY2308A 


54H50 

Fairchild 

54H50 

54LS09 

Fairchild 

54lS09 

10191 

Motorola 

MC10191 


2608 

Motorola 

MCM6830 



ITT 

ITT54H50 


Motorola 

SN54LS09 

101S2 

Fairch.ld 

F10132 


2609 

Motorola 

MCM6570 



National 

DM54H50 


National 

DM54LS09 

10210 

Motorola 

MC 10210 



Nitron 

NC6570 



TI 

SN54H50 


Raytheon 

54LS09 

10211 

Motorola 

MCI 0211 


2611 

NEC Micro 

M PD2111AL 1433 

54H51 

Fairchild 

54H51 


TI 

SN54LS09 

10212 

Motorola 

MCI 021 2 


2613 

T! 

TMS4044 



ITT 

ITT54H51 

54LS10 

Fairchild 

54LS10 

1103 

Ti 

TMS1103 


2614 

Ti 

TMS4045 



National 

DM54H51 


Motorola 

SN54LS10 

1 1 03 1 

Motorola 

MCI 01 31 


2616 

Intel 

2316B 



TI 

SN54H51 


National 

DM54LS10 

1702 

Intel 

i 702A 


2617 

AMD 

9216 


54H52 

Fairchild 

54H52 


Raytheon 

54LS10 

21F02 

Fairchild 

2102 


2650 

National 

INS2650 

1656 


National 

DM54H52 


Tf 

SN54LS10 



2102' 


2651 

National 

INS2651 



Ti 

SN54H52 

54LS107 

Fairchild 

54LS107 


in lei 

2 102 A 


2652 

National 

iNS2652 


D4HM 

Fairchiid 

54H53 


Motorola 

SN54LS107 

21L02 

AMD 

91 1402 



SMC 

COM5025 



ITT 

ITT54H53 


National 

DM54LS107 


Fairchild 

21026 


2656 

National 

INS2656 



National 

DM54H53 


Raytheon 

54LS107 

2101 

Intel 

2101 


2660 

Mostek 

MK4096 



Ti 

SN54H53 


Ti 

SN54LS107 


NEC Micro 

;iPD2101Al 1424 

2670 

National 

MM5270 

1325 

54H54 

Fairchild 

54H54 

54LS109 

Fairchild 

54LS10S 

2102 

AMD 

2102 


2680 

TI 

TMS4060 



iTT 

iTT54H54 


Motorola 

SN54LS109 


Fairchild 

21021 


3207 

Fairchild 

9607 



National 

DM54H54 


National 

DM54LS109 



21022 



ITT 

ITT75361 



T! 

SN54H54 


Raytheon 

54LS109 


Mostek 

MK4102 


54H00 

Fairchild 

54H00 


54H55 

Fairchild 

54H55 


T| 

SN54LS109 


National 

MM2102 

1300 



9H00 



National 

DM54H55 

54LS11 

Fairchild 

54LS1 l 


NEC Micro 

;jPD2102AL 1429 


ITT 

ITT54H00 



TI 

SN54H55 


Motorola 

SN54LS1 1 


TI 

TMS4035 



National 

DM54H00 


54H60 

Fauchiid 

54H60 


National 

DM54LSH 

2111 

Intel 

2111 



Raytheon 

54H00 



ITT 

ITT54H60 


Raytheon 

54LS11 


NEC Micro 

nPD21 1 1 AL 1433 


TI 

SN54HOO 



National 

DM54H60 


TI 

SN54LS1 1 

2112 

Intel 

2112 


54H01 

Fairchild 

54H01 



Ti 

SN54H60 

54LS112 

Fatrch'ld 

54LS112 

2115 

Intel 

2115 



iTT 

iTT54H01 


54H61 

Fairchild 

54H61 


National 

DM54LS1 12 

2125 

Intel 

2125 



National 

DM54H01 



National 

DM54H61 


Raytheon 

54LS112 

2316 

NEC Micro 

uPD23i6 

1481 


Raytheon 

54H01 



.TI 

SN54H61 


TI 

SN54LS1 12 

2352 

SGS 

Ml 42 



TI 

SN54H01 


54H62 

Fairchild 

54H62 

54LS113 

Fairchiid 

54LS113 

2400 

AM! 

S8773 


54H04 

Fairchild 

54H04 



National 

DM54H62 


National 

DM54LS1 13 

2441 

AM 

S6773 



ITT 

ITT54H04 



T! 

SN54H62 


Raytheon 

54LS1 13 

2451 

AM! 

S8773 



National 

DM54H04 


54H71 

Fairchild 

54H7.1 


TI 

SN54LS1 1 3 

2461 

AMI 

S8773 



Raytheon 

54H04 



National 

DM54H71 

54LS114 

Fairchild 

54LS114 

2462 

AMI 

S8773 



TI 

SN54H04 



TI 

SN54H71 


Motorola 

SN54LS1 14 

25L01 

Intersil 

IM7512 


54H05 

Fairchild 

54H05 


54H72 

Fairchild 

54H72 


National 

OM54LS114 


Mostek 

MK4007 



ITT 

ITT54H05 




54H73 


Raytheon 

54LS 114 

2501 

Intersil 

IM7501 



National 

DM54H05 



ITT 

ITT54H7? 


T! 

SN54LS114 


Mostek 

WIK4007 



Raytheon 

54H05 



National 

DM54H72 

54 L SI 2 

Fairchild 

54LS12 

2502 

SGS 

Ml 41 



TI 

SN54H05 



Ti 

SN54H72 


National 

DM54LS12 


Synertek 

"SY1402 


54H08 

Fairchild 

54H08 


54H73 

Fairchild 

54H73 


Raytheon 

54LS12 

2503 

AM! 

S25C3A 



National 

DM54H08 



iTT 

iTT54H73 


Ti 

SN54LS12 


SGS 

Ml 36 


54H10 

Fairchild 

54H10 



National 

DM54H73 

54LS125 

Fairchiid 

54LS125 


Synertek 

SY1403 



ITT 

ITT54H10 



TI 

SN54H73 


National 

DM54LS1 2b 

2504 

SGS 

Ml 40 



National 

DM54H10 


54H74 

Fairchild 

54H74 


Raytheon 

54LS125 


* Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

I Replacement 
• Source 

IC Master 
Device Page 

Manufacturer 

Device 

i Replacement 

1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
- Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Ciflnatire frnnf’HI 



54LS170 

Raytheon 

54 LSI 70 

54LS257 

Tl 

SN54LS257 


54LS51 

Motorola 

SN54LS51 





. 

Tl 

SN54LS170 

54LS26 

Fairchild 

54LS26 



National 

DM54LS51 






54LS173 

Fairchild' 

54LS173 


National 

DM54LS26 



Raytheon 

54LS51 


54LS125 

Tl 

SN54LS125A 



National 

DM54LS173 


Raytheon 

54LS26 



Tl 

SN54LS51 


54LS126 

Fairchild 

54LS126 



Tl 

SN54LS173 


Tl 

SN54LS26 


54LS54 

Fairchild 

54LS54 



Motorola 

SN54LS126 


54LS174 

AMD 

SN54LS174 

54LS261 

Raytheon 

54LS261 

284 


Motorola 

SN54LS54 



National 

DM54LS1 26 



Fairchild 

54LS174 


Tl 

SN54LS261 



National 

DM54LS54 



Raytheon 

54LS126 



National 

DM54LS174 

54LS266 

Fairchild 

54LS266 



Raytheon 

54LS54 



Tl 

SN54LS126A 



Raytheon 

54LS174 


Motorola 

SN54LS266 



Tl 

SN54LS54 


54LS13 

Motorola 

SN54LS13 



Tl 

SN54LS174 


Raytheon 

54LS266 


54LS55 

Fairchild 

54LS55 



National 

DM54LS13 


54LS175 

AMD 

SN54LS175 


Tl 

SN54LS266 



Motorola 

SN54LS55 



Raytheon 

54LS13 

264 


Fairchild 

54LS175 

54LS27 

Fairchild 

54LS27 



National 

DM54LS55 



Tl 

SN54LS13 



Motorola 

SN54LS175 


Motorola 

SN54LS27 



Raytheon 

54LS55 


54LS132 

Fairchild 

54LS132 



National 

DM54LS175 


National 

DM54LS27 



Tl 

SN54LS55 



Motorola 

SN54LS132 



Raytheon 

54LS175 


Raytheon 

54LS27 


54LS670 

AMD 

SN54LS670 



National 

DM54LS132 



Tl 

SN54LS175 


Tl 

SN54LS27 



Fairchild 

54LS670 



Raytheon 

54LS132 

264 

54LS181 

AMD 

SN54LS181 

54LS279 

Fairchild 

54LS279 



Motorola 

SN54LS670 



Tl 

SN54LS132 



Fairchild 

54LS181 


Motorola 

SN54LS279 



National 

DM54LS670 


54LS136 

Fairchild 

54LS136 



Motorola 

SN54LS181 


National 

DM54LS279 



Raytheon 

54LS670 



Motorola 

SN54LS136 



Raytheon 

54LS181 


Raytheon 

74LS279 



Tl 

SN54LS670 



Raytheon 

54LS136 



Tl 

SN54LS181 


Tl 

SN54LS279 


54LS73 

Fairchild 

54LS73 



Tl 

SN54LS136 


54LS190 

AMD 

SN54LS190 

54LS28 

Raytheon 

54LS28 



Motorola 

SN54LS73 


54LS138 

Fairchild 

54LS138 



Fairchild 

54LS190 


Tl 

SN54LS28 



National 

DM54LS73 



Motorola 

SN54LS138 



Motorola 

SN54LS190 

54LS283 

Raytheon 

54LS283 



Raytheon 

54LS73 



National 

DM54LS138 



National 

DM54LS190 

54LS290 

Fairchild 

54L§290 



Tl 

SN54LS73 



Raytheon 

54LS138 



Raytheon 

54LS190 


Tl 

SN54LS290 


54LS74 

Fairchild 

54LS74 



Tl 

SN54LS138 



Tl 

SN54LS1 90 

54LS293 

Fairchild 

54LS293 



Motorola 

SN54LS74 


54LS139 

Raytheon 

54LS139 


54LS191 

AMD 

SN54LS191 


Tl 

SN54LS293 



National 

DM54LS74 


54LS14 

Fairchild 

54LS14 



Fairchild 

54LS191 

54LS295A 

Raytheon 

54LS295A 



Raytheon 

54LS74 



Motorola 

SN54LS14 



Motorola 

SN54LS1 91 

54LS30 

Fairchild 

54LS30 



Tl 

SN54LS74 



National 

DM54LS14 



National 

DM54LS191 


Motorola 

SN54LS30 


54LS75 

Fairchild 

54LS75 



Raytheon 

54LS14 

264 


Raytheon , 

54LS191 

l 

National 

DM54LS30 



National 

DM54LS75 



Tl 

SN54LS14 



Tl 

SN54LS191 


Raytheon 

54LS30 



Raytheon 

54LS75 


54LS15 

Fairchild 

54LS15 


54LS192 

AMD 

SN54LS192 


Tl 

SN54LS30 



Tl 

SN54LS75 



Motorola 

SN54LS15 



Fairchild 

54LS192 

54LS32 

Fairchild 

54LS32 


54LS76 

National 

DM54LS76 



National 

DM54LS15 



Motorola 

SN54LS192 


Motorola 

SN54LS32 



Raytheon 

54LS76 



Raytheon 

54LS15 



National 

DM54LS192 


National 

DM54LS32 



Tl 

SN54LS76 



Tl 

SN54LS15 



Raytheon 

54LS192 


Raytheon 

54LS32 


541S78 

National 

DM54LS78 


54LS151 

AMD 

SN54LS1 51 



Tl 

SN54LS192 


Tl ' 

SN54LS32 



Raytheon 

54LS78 



Fairchild 

54LS151 


54LS193 

AMD 

SN54LS193 

54LS33 

Fairchild 

54LS33 



Tl 

SN54LS78 



MGEOfOia 

SiS34L5iai 



rait’CrmU 

b4Loi S3 


Raytheon 

34L335 


54LS3S 

rSaythacr, 

SfLCCCA 



National 

DM54LS151 



Motorola 

SN54LS193 


Tl 

SN54LS33 


54LS85 

Fairchild 

54LS85 



Raytheon 

54LS151 



National 

DM54LS133 

54LS365 

Fairchild 

54LS365 



National 

DM54LS85 



Tl 

SN54LS151 



Raytheon 

54 LSI 93 


Motorola 

SN54LS365 



Raytheon 

54LS85 


54LS153 

AMD 

SN54LS153 



Tl 

SN54LS193 


Raytheon 

54LS365 

286 


Tl 

SN54LS85 



Fairchild 

54LS153 


54LS194A 

Raytheon 

54LS194A 


Tl . 

SN54LS365 


54LS86 

Fairchild 

54LS86 



Motorola 

SN541S1 53 


54LS195A 

AMD 

SN54LS195A 

54LS366 

Fairchild 

54LS366 



Motorola 

SN54LS86 



National 

DM54LS153 



Fairchild 

54LS195 


Motorola 

SN54LS366 



Raytheon 

54LS86 



Raytheon 

54LS153 



Motorola 

SN54LS195 


Raytheon 

54LS366 

286 


Tl 

SN54LS86 



Tl, 

SN54LS153 



Raytheon 

54LS195A 


Tl 

SN54LS366 


54LS90 

Fairchild 

54LS90 


54LS154 

National 

DM54LS154 



Tl 

SN54LS195A 

54LS367 

Fairchild 

54LS367 



Motorola 

SN54LS90 


54LS157 

AMD 

SN54LS157 


54LS196 

Raytheon 

54LS196- 


Motorola 

SN54LS367 



Raytheon 

54LS90 

268 


Fairchild 

54LS157 


54LS197 

Raytheon 

54LS197 


Raytheon 

54LS367 

286 


Tl 

SN54LS90 



Motorola 

SN54LS1 57 


54LS20 

Fairchild 

54LS20 


Tl 

SN54LS367 


54LS92 

Motorola 

SN54LS92 



National 

DM54LS157 



Motorola 

SN54LS20 

54LS368 

Fairchild 

54LS368 



Raytheon 

54LS92 

268 


Raytheon 

54LS157 



National 

DM54LS20 


Motorola 

SN54LS368 



Tl 

SN54LS92 



Tl 

SN54LS157 



Raytheon 

54LS20 


Raytheon 

54LS368 

286 

54LS93 

Fairchild 

54LS93 


54LS158 

Fairchild 

54LS158 



Tl 

SN54LS20 


Tl 

SN54LS368 



Motorola 

SN54LS93 



Motorola 

SN54LS1 58 


54LS21 

Fairchild 

54LS21 

54LS37 

Fairchild 

54LS37 



Raytheon 

54LS93 

268 


National 

DM54LS158 



Motorola 

SN54LS21 


Motorola 

SN54LS37 



Tl 

SN54LS93 



Raytheon 

54LS158 



National 

DM54LS21 


National 

DM54LS37 


54LS95B 

Raytheon 

54LS95B 



Tl 

SN54LS1 58 



Raytheon 

54LS21 


Raytheon 

54LS37 


54LS96 

Tl 

SN54LS96 


54LS160 

Raytheon 

54LS160 



Tl 

SN54LS21 ' 


Tl 

SN54LS37 


54S00 

Fairchild 

54S00 


54LS161 

AMD 

SN54LS161 


54LS22 

Fairchild 

54LS22 

54LS375 

Tl 

SN54LS375 




9S00 



Fairchild 

54LS161 



Motorola 

SN54LS22 

54LS38 

Fairchild 

54LS38 



Tl 

SN54S00 



Motorola 

SN54LS161 



National 

DM54LS22 


Motorola 

SN54LS38 


54S02 

Fairchild 

54S02 



National 

DM54LS161 



Raytheon 

54LS22 


National 

DM54LS38 



Tl 

SN54S02 



Raytheon 

54LS161 



Tl 

SN54LS22 


Raytheon 

54LS38 


54S04 

Fairchild 

54S04 



Tl 

SN54LS161 


54LS221 

National 

DM54LS221 


Tl 

SN54LS38 



Tl 

SN54S04 


54LS162 

Raytheon 

54LS162 



Raytheon 

54LS221 275 

54LS386 

Raytheon 

SN54LS386 


54S05 

Fairchild 

54S05 


54LS163 

AMD 

SN54LS1 63 



Tl 

SN54LS221 


Tl 

SN54LS386 



Tl 

SN54S05 



Fairchild 

54LS163 


54LS251 

AMD 

SN54LS251 

54LS395 

Fairchild 

54LS095 


54S08 

Fairchild 

54S08 



Motorola 

SN54LS163 



Fairchild 

54LS251 


National 

DM54LS395 



Tl 

SN54S08 



National 

DM54LS163 



Motorola 

SN54LS251 


Raytheon 

54LS395 

291 

54S09 

Fairchild 

54S09 



Raytheon 

54LS -63 



Raytheon 

54LS251 


Tl 

SN54LS395 



Tl 

SN54S09 



Tl 

SN54LS163 



Tl 

SN54LS251 

54LS40 

Fairchild 

54LS40 


54S11 

Fairchild 

54S11 


54LS164 

AMD 

SN54LS164 


54LS253 

AMD 

SN54LS253 


Motorola 

SN54LS40 



Tl 

SN54S11 



Fairchild 

54LS164 



Fairchild 

54LS253 


National 

DM54LS40 


54S139 

AMD 

SN54S139 



Motorola 

SN54LS164 



Motorola 

SN54LS253 


Raytheon 

54LS40 



Fairchild 

54S139 


' 

National 

DM54LS164 



National 

DM54LS253 


Tl 

SN54LS40 



Tl 

SN54S139 



Raytheon 

54LS164 

272 


Raytheon 

54LS253 

54LS42 

Fairchild 

54LS42 


54S140 

AMD 

SN54S140 



Tl 

SN54LS164 



Tl 

SN54LS253 


Motorola 

SN54LS42 



Tl 

SN54S140 


54LS170 

AMD 

SN54LS170 


54LS257 

Fairchild 

54LS257 


National 

DM54LS42 


54S15 

Fairchild 

54S15 



Fairchild 

54LS170 



Motorola 

SN54LS257 


Raytheon 

54LS42 ' 

266 


Tl 

SN54S15 



Motorola 

SN54LS170 



National 

DM54LS257 


Tl 

SN54LS42 


54S151 

AMD 

SN54S151 



National 

DM54LS1 70 



Raytheon 

54LS257 

54LS51 

Fairchild 

54LS51 



Fairchild 

54S151 



♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


2029 









1C MASTER 




Manufacturer 

j Replacement 

IC Master 

Manufacturer 

Replacement 

IC Master 

Manufacturer 1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

Source 

Device Page 

Device 

SOuiCt? 

Device Page 

Device 

' Source 

Device Page 

Device 

Source 

Device Page 

Signetics (cont’d) 


5408 

Raytheon 

TI 

5408 

SN5408 

54151 

54152 

Ti 

Fairchild 

SN54151 

54152 

5417 

ITT 

Motorola 

ITT5417 

MC5417 




5409 

Fairchild 

5409 


Motorola 

MC54152 


National 

DM5417 

54S151 

TJ 

SN54S151 


ITT 

ITT5409 


Raytheon 

54152 


Tl 

SN5417 

54S153 

AMD 

SN54S153 


Motorola 

MC5409 


Tl 

SN54152 

54170 

Fairchild 

54170 


Fairchild 

54S153 


National 

DM5409 

54153 

Fairchild 

54153 


National 

DM54170 


7s 

3?v54SI53 


Raytheon 

5409 


iTT 

ITT 541 53 


Raytheon 

54170 

54S157 

AMD 

SN54S157 


TI . 

SN5409 


Motorola 

MC54153 , 


Tl 

SN54170 


Fairchild 

54S157 

541 0 

Fairchild 

5410 


National 

DM54153 

54174 

AMD 

SN74174 


Ti 

3N54S157 


jTT 

1.15410 


Raytheon 

54153 


Fairchild 

54174 

54 SI 58 

AMD 

5NS4S1 os 



MC541 0 


Ti 

3N54 1 53 


Motoroia 

MC54174 


Fairchild 

54S158 


National 

DM5410 

54154 

AMD 

SN54154 


National 

DM54174 


TI 

SN54S158 


Raytheon 

5410 


Fairchild 

54154 


Raytheon 

54174 

54S181 

AMD 

SN54S181 


Ti 

SN5410 


Motorola 

MC54154 


Tl 

SN54174 


Fairchild 

54 S 1 8 1 

54100 

Motoroia 

MC54100 


National 

DM54154 

54175 

AMD 

SN54175 


TI 

SN54S181 


Ti 

SN54100 


Raytheon 

54154 


Fairchild 

54175 

54S22 

Fairchild 

54S22 

54107 

Fairchild 

54107 


Tl 

SN54154 


Motorola 

MC541.75 


National 

DM54S22 


ITT 

ITT54107 

54155 

Fairchild 

54155 


National 

DM54175 


TI 

SN54S22 


Motorola 

MC54107 


ITT 

IT54155 


Raytheon 

54175 

54S251 

AMD 

SN54S251 


National 

DM54107 


Motorola 

MC54155 


Tl 

SN54175 


Fairchild 

54S251 


TI 

SN54107 


National 

DM54155 

54176 

Fairchild 

54176 


Ti 

SN54S251 

54109 

National 

DM54109 


Raytheon 

54155 

* 

Motorola 

MC54176 

54S253 

AMD 

SN54S253 


TI 

SN54109 


Ti 

SN54155 


National 

DM54176 


Fairchild 

54S253 

5411 

Fairchild 

5411 

54156 

Fairchild 

54156 


Tl 

SN54176 

54S257 

AMD 

SN54S257 


ITT 

ITT5411 


IT 

IT54156 

54177 

Fairchild 

54177 


Fairchild 

54S257 


National 

DM5411 


Motorola 

MC54156 


Motorola 

MC54177 


TI 

SN74S257 


Raytheon 

5411 


National 

DM54156 


National 

DM54177 





Ti 

SN541 1 


Raytheon 

54156 


T! 

SN54177 


Fairchiid 

54S258 

54116 

Fairchild 

54116 


Tl 

SN54156 

54180 

Fairchild 

64180 


Tj 

SN54S258 


*ri 

SN54116 

54157 

AMD 

SN54157 


IT 

IT54180 

54332 

r air Child 

54S32 

5412 

Faif child 

5412 


Fairchiid 

541 57 


Motoroia 

MC54160 


TI 

SN54S32 


ITT 

ITT5412 


ITT 

IT54157 


National 

DM54180 

54S37 

Ti 

SN54S37 


Raytheon 

5412 


Motorola 

MC54157 


Raytheon 

54180 

54S85 

TI 

SN54S85 


TI 

SN5412 


National 

DM54157 


Tl 

SN54180 

54S86 

Fairchild 

54S86 

54121 

Fairchild 

54121 


Raytheon 

54157 

54181 

AMD 1 

SN54181 


Ti 

SN54S86 


ITT 

ITT54121 


Ti 

SN54157 


Fairchild 

54181 

5400 

Fairchild 

5400 • 


Motorola 

MO 5 41 2 1 

54158 

Raytheon 

54158 


Motorola 

MC54181 



9N0Q 


National 

DM54121 

5416 

Fairchiid 

5416 


National 

DM54181 


ITT 

ITT5400 


T! 

SN54121 


ITT 

ITT5416 


Raytheon 

54181 


Motorola 

MC5400 

54123 

AMD 

SN54123 


Motorola 

MC5416 


Tl 

SN54181 


National 

DM5400 


Fairchild 

54123 


National 

DM5416 

54182 

AMD 

SN54182 


Raytheon 

5400 


ITT 

ITT54123 


Ti 

SN5416 


Fairchiid 

54182 


TI 

SN5400 


Motorola 

MC54123 

54160 

AMD 

SN54160 


IT 

ITT54182 

5401 

Fairchild 

5401 


National 

DM54123 


Fairchild 

54160 


Motorola 

MC54182 ' 


ITT 

ITT5401 


Raytheon 

54123 


ITT 

ITT54160 


National 

DM54182 


Motorola 

MC5401 


TI 

SN54123 


Motorola 

MC54160 


Raytheon 

54182 


National 

DM5401 

54125 

Fairchiid 

54125 


National 

DM54160 


Ti 

SN54182 


Raytheon 

5401 


National 

DM54125 


Raytheon 

54160 

54190 

Fairchild 

54190 


T! 

SN5401 


Ti 

SN54125 


Tl 

SN54160 


IT 

IT54190 

5402 

Fairchild 

5402 

54126 

Fairchiid 

54126 

54161 

AMD 

SN54161 


Motorola 

MC54190 


ITT 

ITT5402 


National 

DM54126 


Fairchild 

54161 


National 

DM54190 


Motorola 

MC5402 


TI 

SN54126 


IT 

IT54161 


Raytheon 

54190 


National 

DM5402 

54128 

Ti 

SN54128 


Motorola 

MC54161 


Tl 

SN54190 


T! 

SN5402 

5413 

Fairchild 

5413 


National 

DM54161 

54191 

Fairchild 

54191 

5403 

Fairchild 

5403 


IT 

ITT5413 


Raytheon 

54161 


IT 

ITTS4191 


ITT 

ITT5403 


Motorola 

MC5413 


Ti 

SN54161 


Motorola 

MC54191 


Motorola 

MC5403 


National 

DM5413 

54162 

AMD 

SN54162 


National 

DM54191 


National 

DM5403 


Ti 

SN5413 


Fairchild 

54162 


Raytheon 

54191 


Raytheon 

5403 

54132 

Fairchild 

54132 


ITT 

IT54162 


Tl 

SN54191 


TI 

SN5403 


Motorola 

MC54132 


Motorola 

MC54162 

54192 

AMD 

SN54192 

5404 

Fairchild 

5404 


National 

DM54132 


National 

DM54162 


Fairchild 

54192 


ITT 

ITT5404 


Tl 

SN54132 


Raytheon 

54162 


IT 

IT54192 


Motorola 

MC5404 

5414 

Fairchild 

5414 


Tl 

SN54162 


Motorola 

MC54192 


National 

DM5404 


Motorola 

MC5414 

54163 

AMD 

SN54163 


National 

DM54192 


Raytheon 

5404 


National 

DM5414 


Fairchiid 

54163 


Raytheon 

54192 


Tj 

SN5404 


TI 

SN5414 


IT 

IT54163 


yj 

SN54192 

5405 

Fairchild 

5405 

54145 

Fairchild 

54145 


Motorola 

MC54163 

54193 

AMO 

SN54193 


ITT 

ITT5405 


ITT 

ITT54145 


National 

DM54163 


Fairchild 

54193 


Motorola 

MC5405 


Motorola 

MC54145 


Raytheon 

54163 


ITT 

1TT54193 


National 

DM5405 


National 

DM54145 


Tl 

SN54163 


Motorola 

MC54193 


Raytheon 

5405 


Raytheon 

54145 

54164 

AMD 

SN54164 


National 

DM54193 


TI 

SN5405 


TI 

SN54145 


Fairchild 

54164 


Raytheon 

54193 

5406 

Fairchiid 

5406 

54147 

National 

DM54147 


ITT 

IT54164 


Tl 

SN54193 


ITT 

ITt 5406 


Tl 

SN54147 


National 

DM54164 

54194 

AMD 

SN54194 


Motorola 

MC5406 

54148 

National 

DM54148 


Raytheon 

54164 


Fairchild 

54194 


National 

DM5406 


Tl 

SN54148 


Tl 

SN54164 


ITT 

IT54194 


TI 

SN5406 

54150 

Fairchild 

54150 

54165 

Fairchiid 

54165 


Motorola 

MC54194 

5407 

fairchiid 

5407 


Motorola 

MC54150 


Motoroia 

MC54165 


National 

DM54194 


ITT 

iTT5407 


National 

DM54150 


National 

DM54165 


Tl 

SN54194 


Motorola 

MC5407 


Raytheon 

£4150 


Raytheon 

54165 

54195 ’ 

AMD 

SN541 95 


National 

DM5407 


XI 

SN54150 


Ti 

SN54165 


Fairchild 

54195 


TI 

SN5407 

54151 

FaircTTd 

54151 

54166 

Fairch.ld 

54166 


ITT 

ITT54195 

5408 

Fairchild 

5408 


ITT 

ITT 54 1 SI 


National 

DM54 166 


Motorola 

MC54195 


ITT,' ' 

ITT5408 


Motorola 

MC54151 


Raytheon 

54166 


National 

DM54195 


Motorola 

MC5408 


National 

DM54151 


Ti 

SN54166 


Raytheon 

54195 


National 

DM5408 




Raytheon 

54151 

5417 

Fairchild 

5417 


Tl 

SN54195 


♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the !C Master on the pages noted 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer > Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 

I Replacement 

IC Master 

Device 

: Source 

Device Page 

Device 

Source 

Device Page 

Device 

i Source 

Device Page 

Device 

' Source 

Device Page 

Signetics (cont’d) 

5446 

Fairchild 

ITT 

5446 

ITT5446 

5490 

5491 

Tl 

Fairchild 

SN5490 

5491 

74H22 

'Raytheon 

Tl 

74H22 

SN74H22 





' Motorola 

MC5446 


ITT 

ITT5491 

74H30 

Fairchild 

74H30 

54196 

Fairchild 

54196 


National 

DM5446 


Motorola 

MC5491 


ITT 

ITT74H30 


Motorola 

MC54196 


Tl 

SN5446 


National 

DM5491 


National 

DM74H30 


National 

DM54196 

5447 

Fairchild 

5447 


Tl 

SN5491 


NEC America 

pPB74H30 


Ti 

SN54196 ' 


ITT 

ITT5447 

5492 

Fairchild 

5492 

t 

Tl 

SN74H30 

54197 

Fa.rchild 

54197 


Motorola 

MC5447 


ITT 

ITT5492 

74H40 

Fairchild 

74H40 


Motorola 

MC54197 


National 

DM5447 


Motorola 

MC5492 


ITT 

ITT74H40 


National 

DM54197 


Tl 

SN5447 


National 

DM5492 


National 

DM74H40 


TI 

SN54197 

5448 

Fairchild 

5448 


Tl 

SN5492 


NEC America 

P.PB74H40 

54198 

Fairchiid 

54198 


ITT 

ITT5448 

5495 

Fairchild 

5495 


Raytheon 

74H40 


National 

DM54198 


Motorola 

MC5448 


ITT 

ITT5495 


Tl 

SN74H40 


Raytheon 

54198 


National 

DM5448 


Motorola 

MC5495 

74H50 

Fairchild 

74H50 


TI 

SN54198 


Tl 

SN5448 


National 

DM5495 


ITT 

ITT74H50 

54199 

Fairchild 

54199 

5450 

Fairchild 

5450 


Tl 

SN5495 


National 

DM74H50 


Nat'onai 

DM54199 


ITT 

ITT5450 

5496 

Fairchild 

5496 


Tl 

SN74H50 


Raytheon 

54199 


Motorola 

MC5450 


ITT 

ITT5496 

74H51 

Fairchild 

74H51 


Tl' 

SN54199 


National 

DM5450 


Motorola 

MC5496 


ITT 

ITT74H51 

5420 

Fairchild 

5420 


Tl 

SN5450 


National 

DM5496 


National 

DM74H51 


ITT 

ITT5420 

5451 

Fairchild 

5451 


Tl 

SN5496 


NEC America U.PB74H51 


Motorola 

MC5420 


ITT 

ITT5451 

55325 

Tl 

SN55325 


Tl 

SN74H51 


National 

DM5420 


Motorola 

MC5451 

55450 

Tl 

SN55450 

74H52 

Fairchild 

74H52 


Raytneon 

5420 


National 

DM5451 

55451 

Tl 

SN55451 


National 

DM74H52 


TI 

SN5420 


Tl 

SN5451 

55452 

T! 

SN55452 


Tl 

SN74H52 

5421 

Fairchild 

5421 

5453 

Fairchild 

5453 

55453 

Tl 

SN55453 

74H53 

Fairchild 

74H53 


ITT 

ITT5421 


ITT 

ITT5453 

1 55454 

Tl 

SN55454 


ITT 

ITT74H53 


Raytheon 

5421 


Motorola 

MC5453 

72S180 

National 

DM85S229 


National 

DM74H53 

5426 

Fairchild 

5426 


National 

DM5453 ' 

72S52 

National 

DM8301 


Tl 

SN74H53 


iTT 

ITT5426 


Tl 

SN5453 

7293 

National 

DM74LS197 

74H54 

Fairchild 

74H54 


Motorola' 

MC5426 

5454 

Fairchild 

5454 

74H00 

Fairchild 

74HOO 


ITT 

ITT74H54 


National 

DM5426 


ITT 

ITT5454 



9H00 


National 

DM74H54 


Tl 

SN5426 


Motorola 

MC5454 


National 

DM74H00 


Tl 

SN74HS4 

54279 

Fairchild 

54279 


National 

DM5454 


NEC America 

p.PB74H00 

74H55 

Fairchild 

74H55 


Tl 

SN54279 


T! 

SN5454 


Raytheon 

74H00 

; 

National 

DM74H55 

54298 

Fairchild 

54298 

5460 

Fairchiid 

5460 


Tl 

SN74H00 


Tl 

SN74H55 


Motorola 

MC54298 


Motorola 

MC5460 

74H01 

Fairchild. 

74H01 ■ 

74H60 

Fairchild 

74H60 


Tl 

SN54298 


National 

DM5460 


ITT 

ITT74H01 


ITT 

(T" r 74H60 

5430 

C airchi!d 

5430 


Tl 

SN5460 

1 

National 

DM74H01 


National 

DM74H60 


ITT 

ITT5430 

5472 

Fairchild 

5472 f 


NEC America 

pP874H01 


Tl 

SN74H60 










74 HOT 















National 

DM5430 


Motorola 

MC5472 I 


Tl 

SN74H01 


Tl 

SN74H61 


Tl 

SN5430 


National 

DM5472 j 

74H04 

Fairchild 

74H04 

74H62 

Fairchild 

74H62 

5432 

Fairchild 

5432 


Tl 

SN5472 


ITT 

ITT74H04 


National 

DM74H62 


iTT 

ITT 5432 

5473 

Fairchild 

5473 


National 

DM74H04 


Tl 

SN74H62 


National 

DM5432 


ITT 

ITT5473 


NEC America pPB74H04 j 

74H71 

Fairchild 

74H71 


T! 

SN5432 • 


Motorola 

MC5473 


Raytheon 

74H04 


National 

DM74H71 

5437 

Fairchild 

5437 


National 

DM5473 


Tl 

SN74H04 


Tl 

SN74H71 


ITT 

ITT5437 


Tl 

SN5473 

74H05 

Raytheon 

74H05 

74H72 

Fairchild 

74H72 


Motorola 

MC5437 

5474 . 

Fairchild 

5474 


Tl 

SN74H05 


ITT 

ITT74H72 


National 

DM5437 


ITT ■ 

ITT5474 

74H08 

Fairchild 

74H08 


National 

DM74H72 


Raytheon 

5437 


Motorola 

MC5474 


National , 

DM74H08 


Tl 

SN74H72 


Tl 

SN5437 


National 

DM5474 

74H10 

Fairchild 

74H10 

74H73 

Fairchild 

74H73 

5438 

Fairchild 

5438 


Raytheon 

5474 


ITT 

ITT74H10 

• 

ITT 

ITT74H73 


ITT 

ITT5438 


Tl 

SN5474 


National 

DM74H10 


National 

DM74H73 


Motorola 

MC5438 

5475 

Fairchiid 

5475 


NEC America pPB74H10 


Tl 

SN74H73 


National 

DM5438 


ITT 

ITT 5475 


Raytheon 

74H10 

74H74 

Fairchild 

74H74 


Raytheon 

5438 


Motorola 

MC5475 


Tl 

SN74H10 


ITT 

ITT74H74 


Tl 

SN5438 


National 

DM5475 

74H102 

Fairchild 

74H102 


National 

DM74H74 

5440 

Fairchild 

5440 


Tl 

SN5475 


Tl 

SN74H102 


Raytheon 

74H74 


ITT 

ITT5440 

6476 

Fairchild 

5476 

74H103 

Fairchild 

74H103 


Tl 

SN74H74 


Motorola 

MC5440 


ITT 

ITT5476 


National 

DM74H103 

74H76 

'Fairchild 

74H76 


National 

DM5440 


Motorola 

MC5476 


Tl 

SN74H103 


National 

DM74H76 


Tl 

SN5440 , 


National 

DM5476 

74H106 

Fairchild 

74H106 


Tl 

SN74H76 

5442 

Fairchild 

5442 


Tl 

SN5476 


National 

DM74H106 

74LS00 

Fairchild 

74LS00 


ITT 

ITT5442 

| 5477 

Fairchiid 

5477 


Tl 

SN74H106 


ITT 

ITT74LS00 


Motorola 

MC5442 

! 

Motorola 

MC5477 

74H108 

Fairchild 

74H108 


Motorola 

SN74LSOO 


National 

DM5442 

j 

Tl 

SN5477 ■ 


National 

DM74H108 


National 

DM74LS00 


Raytheon 

5442 

i 5480 

Fairchild 

5480 


Tl 

SN74H108 


NEC America 

yiPB74LS00 


Tl 

SN5442 


ITT 

ITT5480 ’ 

74H11 

Fairchild 

74H11 


Raytheon 

74LS00 

5443 

Fairchild 

5443 


Motorola 

MC5480 


ITT 

ITT74H1 1 


Tl 

SN74LS00 


ITT 

ITT5443 

| 

Ti. 

SN5480 


National 

DM74H11 

74LS01 

Fairchild 

74LS01 


Motorola 

MC5443 

| 5485 

Fairchiid 

5485 


Raytheon 

74H11 


ITT 

ITT74LS01 


Raytheon 

5443 


Motorola 

MC5485 


Tl 

SN74H11 


National 

DM74LS01 


T! 

SN5443 

! 

National 

DM5485 

i 74H20 

Fairchiid 

74H20 


Raytheon 

74LS01 

5444 

Fairchild 

5444 


Ti 

SN5485 


ITT 

ITT74H20 


Tl 

SN74LS01 


ITT 

ITT5444 

5486 

Fairchild 

5486 


National 

DM74H20 

74LS02 

Fairchild 

74LS02 


Moto r o,a 

MC5444 


ITT \ 

ITT5486 


NEC America 

m PB74H20 


ITT 

ITT74LS02 


Raytheon 

5444 

j 

Motorola 

MC5486 


Raytheon 

74H20 . 


Motorola 

SN74LS02 


Tl 

SN5444 


National 

DM5486 • 


Ti 

SN74H20 


National 

DM74LS02 

5445 

Fairchild 

5445 

; 

Raytheon 

5486 

74H21 

Fairchild 

74H21 


NEC America 

juPB74LS02 


ITT 

ITT5445 


Tl 

SN5486 


ITT 

ITT74H21 


Raytheon 

74LS02 


Motorola 

MC5445 . 

j 5490 

Fairchild 

5490 


National 

DM74H21 


Tl 

SN74LS02 


National 

DM5445 


ITT 

ITT5490 


Ti 

SN74H21 

74LS03 

Fairchild 

74LS03 


Raytheon 

5445 


Motorola 

MC5490 

74H22 

Fairchild 

74H22 


ITT 

ITT74LS03 


Tl 

SN5445 


National 

DM5490 


National ‘ 

DM74H22 


Motorola 

SN74LS03 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1C MASTER 1978 


2031 







1C MASTER 


Manufacturer 

j Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer j Replacement 

IC Master 

Manufacturer 

i Replacement 

!C Master 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Device 

1 Source 

Device Page 

Signetics (cont’d) 

74LS125 

74LS126 

Ti 

Fairchild 

SN74L.S125A 

74 LSI 26 

74LS156 

Fairchild 

74LS156 

ITT74LS156 

74LS181 

Raytheon 

74LS181 

SN74LS i 81 






! tt 74L.Si26 


Motorola 

SN74LS156 

74 LSI 90 

AMD 

SN74LS190 

74LS03 

National 

DM74LS03 


Motorola 

SN74LS126 


National 

DM74LS1 56 


Fairchild 

74 LSI 90 


NEC America 

pPB74LS03 


National 

DM74LS126 


Raytheon 

74LS156 


ITT 

ITT74LS190 


Raytheon 

74LS03 


Raytheon 

74LS126 


Tl 

SN74LS1 56 


Motorola 

SN74LS190 


T! 

SN74LS03 


TI 

SN74LS126A 

74LS157 

AMD 

SN74LS1 57 


National 

DM74LS190 

741 S04 

Fairchild 

74LS04 

74LS13 

Fairchild 

74LS13 


Fairchild 

74LS157 


Raytheon 

74LS190 


ITT 

ITT74LS04 


ITT 

1TT74LS1 3 


ITT 

iTT74LSt57 


Tl 

SN74LS1S0 


Motorola 

SN74L.S04 


Motorola 

SN74LS1 3 


Motorola 

SN74LS157 

74LS191 

AMD 

SN74LS191 


National 

DM74LS04 


National 

DM74LS13 


National 

DM74LS1 57 


Fairchild 

74LS191 


NEC America 

/rPB74LS04 


Raytheon 

74LS13 264 


NEC America 

pPB74LSl57 


ITT 

'TT74LS191 


Raytheon 

74LS04 


TI 

SN74LS13 


Raytheon 

74 LSI 57 


Motorola 

SN74LS191 


Ti 

SN74LS04 

74LS132 

Fairchild 

74LS132 


Tl 

SN74LS1 57 


National 

DM74LS191 

74LS05 

Fairchild 

74LS05 


ITT 

ITT74LS132 

74LS158 

AMD 

SN74LS1 58 


Raytheon 

74LS191 


ITT 

ITT74LS05 


Motorola 

SN74LS132 


Fairchild 

74LS158 


Tl 

SN74LS191 


Motorola 

SN74LS05 


National 

DM74LS1 32 


ITT 

ITT74LS1 58 

74LS192 

AMD 

SN74LS192 


National 

DM74L.S05 


Raytheon 

74LS132 264 


Motorola 

SN74LS1 58 


Fairchild 

74LS192 


NEC America 

iiPB74LS05 


TI 

SN74LS1 32 


National 

DM74LS1 58 


ITT 

ITT74LS192 


Raytheon 

74L.S05 

74LS136 

Fairchild 

74LS136 


Raytheon 

74LS158 


Motorola 

SN74LS1 92 


TI 

SN74LS05 


ITT 

ITT74LS136 


Tl 

SN74LS1 58 


National 

DM74LS192 

74LS08 

Fairchild 

74LS08 


Motorola 

SN74LST36 

74LS160 

AMD 

SN74LS160 


NEC America 

m PB74LS192 


ITT 

ITT741SC8 


National 

DM74LS136 


Fairchild 

74LS1 60 


Raytheon 

74LS192 


Motorola 

SN74LS08 


Raytheon 

74LS136 


ITT 

ITT74LS160 


Ti 

SN74LS192 


National 

DM74LS08 


TI 

SN74LS136 


Motorola 

SN74LS1 60 

74LS193 

AMD 

SN74LS193 


NEC America 

fjPB74LS08 

74LS138 

AMD 

SN74LS1 38 


National 

DM74LS160 


Fairchild 

74LS193 


Raytheon 

74L.S08 


Fairchild 

74LS138 


Raytheon 

74LS160 


ITT 

ITT74LS’ S3 


Ti 

SN74LS08 


ITT 

IT T74LS1 38 


Tl 

SN74LS160 


Motorola 

SN74LS1 93 

74LS0S 

Fairchild 

74L.S09 


Motorola 

SN74LS1 38 

74LS161 

AMD 

SN74LS161 


National 

DM74LS193 


ITT 

ITT74LS09 


National 

DM74LS138 


Fairchild 

74LS161 


NEC America 

fxPB74LS193 


Motorola 

SN74LS09 


NEC America 

fiPB74LS1 38 


ITT 

ITT74LS161 


Raytheon 

74LS193 


National 

DM74LS09 


Raytheon 

74LS138 


Motorola 

SN74LS161 


Ti 

SN74LS193 


Raytheon 

74LS09 


TI 

SN74LS1 38 


National 

DM74LSt61 

74LS194A 

AMD 

SN74LS194A 


Ti 

SN74LS09 

74LS139 

AMD 

3N54LS13S 


NEC America 

fiPB74LS161 


Fairchild 

74LS194 

74LS10 

Fairchild 

74LS10 



SN74LS1 39 


Raytheon 

74LS161 


ITT 

ITT74LS194A 


ITT 

ITT74LS10 


FTi'rchild 

54LS139 


T| 

SN74LS161 


Motorola 

SN74LS1 94 


Motorola 

SN74LS10 



74 LSI 39 

74LS162 

AMD 

SN74LS162 


National 

DM74LS1 94 


National 

DM74LS10 


ITT 

ITT74LS13S 


Fairchild 

74LS162 


NEC America 

M PB74LS194 

/ 

NEC America 

m PB74LS10 


Motorola 

SN54LS1 39 


ITT 

ITT74LS 1 62 


Raytheon 

74LS194A 

Raytheon 

74LSI0 



SN74LS1 39 


Motorola 

SN74LS162 


Tl 

SN74LS194A 


TI 

SN74LS10 


National 

DM54LS1 39 


National 

DM74LS162 

74LS19SA 

AMD 

SN74LS195A 

74LS107 

Fairchild 

74i_S107 



DM74LS139 


Raytheon 

74LS162 


Fairchild 

74LS195 . 


ITT 

1TT74LS107 


NEC America 

uPB74LS1 39 


Tl 

SN74LS162 


ITT 

ITT74LS195A 


National 

DM74LS107 


Raytheon 

54LS139 

74LS163 

AMD 

SN74LS163 


Motorola 

SN74LS195 


Raytheon 

74LS107 



74LS139 


Fairchild 

74LS163 


National 

DM74LS195 


T ! 

SN74LS107 


Ti 

SN54LS139 


ITT 

ITT74LS163 


NEC America 

uPB74LSt 95 

741 Si 09 

Fair chi l ri 

74LS109 



SN74LS139 


Motorola 

SN74LS163 


Raytheon 

74LS195A 


ITT 

iTT74lS109A 

74LS14 

Fairchild 

74LS14 


National 

DM74LS163 


Tl 

SN741S195A 


Motorola 

SN74LS 109 


ITT 

ITT74LS14 


Raytheon 

74LS163 

74LS196 

Fairchild 

74LS196 


National 

DM74LS109 


Motorola 

SN74LS14 


Tl 

SN74LS163 


ITT 

m74LSl96 


NEC America 

uPB74l. Si 09 


National 

DM74LS1 4 

74LS164 

AMD 

SN74LS164 


Motorola 

SN74LS1 96 


Raytheon 

741 SI 09 


Raytheon 

74LS14 264 


Fairchild 

74 LSI 64 


National 

DM741 Si 96 


TI 

SN74LS109 


Ti 

SN74LS14 


ITT 

ITT74LS164 


Raytheon 

74 LSI 96 

74LS1 1 

Fairchild 

74LS11 

74LS145 

Fairchild 

74LS1 45 


Motorola 

SN74LS164 


T! 

SN74LS196 


ITT 

ITT74LS1 1 


Ti 

SN74LS1 45 


National 

DM74LS164 

74LS197 

Fairchild - 

74LS197 


Motorola 

SN74LS11 

74LS15 

Fairchild 

74LS15 


NEC America 

pPB74LS164 


in 

ITT74LS197 


Nation a! 

DM74LS1 1 


ITT 

ITT74LS1 5 


Raytheon 

74LS164 272 


Motorola 

SN74LS197 


NEC America 

)iPR74LS11 


Motorola 

SN74LS15 


Ti 

SN74LS164 


National 

DM74LS197 


Raytheon 

74 LS1 1 


National 

OM74LS15 

74LS170 

AMD 

SN74LS170 


Raytheon 

74LS197 


Tl 

SN741S1 1 


Raytheon 

74LS15 


Fairchild 

74LS170 


Tl 

SN74LS1 97 

74LS1 12 

Fairchild 

74LS112 


Tl 

SN74LS15 


ITT 

ITT74LS1 70 

74LS20 

Fairchild 

74LS20 


ITT 

JTT74L.S1 12 

74LS151 

AMD 

SN74LS151 


Motorola 

SN74LS1 70 


ITT 

ITT74LS20 


National 

DM74L.S112 


Fairchild 

74LS151 


National 

DM74LS1 70 


Motorola 

SN74cS20 


NEC America 

fjPB74t.Sl 12 


ITT 

ITT74LS151 


Raytheon 

74LS170 


National 

DM74LS20 


Raytheon 

74 LS1 12 


Motorola 

SN74LS151 


Ti 

SN74LS170 


NEC Amehca 

pPB74LS20 


71 

SN74LS1 <2 


National 

DM74LS151 

74lS173 

Fairchild 

74LS173 


Raytheon 

74LS20 

74i SI 13 

Fairchild 

741 Si 1 3 


NFC America 

;rPB74i. S 1 51 


National 

DM741 Si 73 


Tl 

SN74LS20 


ITT 

ITT74LS113 


Raytheon 

74LS151 

\ 

Ti 

SN74LS1 73 

74LS21 

Fairchiid 

74LS21 


National 

DM74 LS1 1 3 


Tl 

SN74LS1 51 

74LS174 

AMD 

SN74LS1 74 


ITT 

ITT74LS2.1 


NEC America 

P.PB74LS11 3 

74LS152 

Raytheon 

74LS152 


Fairchild 

74LS174 


Motorola 

SN74L.S21 


Raytheon 

74 LSI 13 

74LS153 

AMD 

SN741.S153 


ITT 

STT74 U S174 


National 

DM74LS21 


TI 

SN741SH3 


Fairchild 

74LS153 


Motorola 

SN74LS174 


NEC America 

MPB74LS21 

74LS114 

Fairchild 

74LS114 


ITT 

ITT74L3153 


National 

DM 74 LSI 74 


Raytheon 

74LS21 


ITT 

!TT74cSl 14 


Motorola 

SN74LS1 53 


Raytheon 

74LS174 


T! 

SN74LS21 


Motorola 

SN74LS1 1 4 


National 

DM74LS153 


Ti' 

SN74LS174 

74LS22 

Fairchild 

74LS22 


National 

DM74LS1 14 


NEC America 

frPB74LS153 

74LS175 

AMD 

SN74LS1 75 


ITT 

ITT74LS22 


Raytheon 

74L.S1 14 


Raytheon 

74LS153 


Fairchild 

74LS175 


Motorola 

SN74LS22 


Ti 

SN74LS1 14 


li 

SN74LS153 


ITT 

ITT74LS175 


National 

OM74LS22 

74LS12 

Fairchild 

74LS12 

74LS154 

National 

DM74lS154 


Motorola 

SN74LS175 


Raytheon 

741.S22 


National 

DM74LS12 

74LS156 

Fairchild 

74LS1 55 


National 

DM74LS175 


Ti 

SN74LS22 


Raytheon 

74LS12 


ITT 

ITT74LS1 55 


NEC America 

fiPB74LS175 

74LS221 

Fairchild 

74LS221 


11 

SN74LS12 


Motorola 

SN74LS155 


Raytheon 

74LS175 


ITT 

1TT74LS221 

74LS125 

Fairchild 

74LS125 ' 


National 

DM74LS155 


Tl 

SN74LS1 75 


Motorola 

SN74LS221 


ITT 

itT74LS125 . 


NEC America 

/aPB74LS155 

74LS181 

AMD 

SN74LS181 


National 

DM74LS221 


National 

DM74L.S125 


Raytheon 

74LS155 


Fairchild 

74LS181 


Raytheon 

74LS221 275 


Raytheon 

74LS125 


Tj 

SN74LS155 


Motorola 

SN74LS181 


Ti 

SN74LS221 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted 
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74LS27 

Raytheon 

74LS27 

74LS368 

Tl 

SN74LS368 


74LS73 

ITT 

ITT74LS73 


diyncuw \vUiii u / 




Tl 

SN74LS27 

74LS37 

Fairchild 

74LS37 



Motorola 

SN74LS73 






74LS273 

AMD 

SN74LS273 


ITT 

ITT74LS37 



National 

DM74LS73 


74LS240 

AMD 

SN74LS240 



Fairchild 

74LS273 


Motorola 

SN74LS37 



Raytheon 

74LS73 



Fairchild 

74LS240 



ITT 

ITT74LS273 


National 

DM74LS37 



Tl 

SN74LS73 



ITT 

ITT74LS240 



Tl 

SN74LS273 


NEC America 

pPB74LS37 


74LS74 

Fairchild 

74LS74 



MMI 

74LS240 


74LS279 

Fairchild 

74LS279 


Raytheon 

74LS37 



ITT 

ITT74LS74 



Motorola 

SN74LS240 



ITT 

ITT74LS279 


Tl 

SN74LS37 



Motorola 

SN74LS74 



Raytheon 

74LS240 

279 


Motorola 

SN74LS279 

74LS373 

AMD 

SN74LS373 



National 

DM74LS74 



Tl 

SN74LS240 



National 

DM74LS279 


Fairchild 

74LS373 



NEC America 

pPB74LS74 


74LS241 

AMD 

SN74LS241 



NEC America pPB74LS279 


ITT 

ITT74LS373 



Raytheon 

74LS74 



Fairchild 

74LS241 



Raytheon 

74LS279 


MMI 

74LS373 



Tl 

SN74LS74 



ITT 

ITT74LS241 



Tl 

SN74LS279 


Raytheon 

74LS373 

288 

74LS75 

Fairchild 

74LS75 



MMI 

74LS241 


74LS28 

Fairchild 

74LS28 


Tl 

SN74LS373 



ITT 

ITT74LS75 



Motorola 

SN74LS241 



ITT 

ITT74LS28 

74LS375 

ITT 

ITT74LS375 



National 

DM74LS75 



Raytheon 

74LS241 

279 


Raytheon 

74LS28 


Motorola 

SN74LS375 



Raytheon 

74LS75 



Tl 

SN74LS241 



Tl 

SN74LS28 


NEC America pPB74LS375 



Tl 

SN74LS75 


i 74LS242 

AMD 

SN74LS242 


74LS283 

Fairchild 

74LS283 


Raytheon 

74LS375 


X 74LS76 

ITT 

ITT74LS76 



Fairchild 

74LS242 



ITT 

ITT74LS283 


Tl 

SN74LS375 



National 

DM74LS76 



ITT 

ITT741S242 



Motorola 

SN74LS283 

74LS377 

AMD 

SN74LS377 



Raytheon 

74LS76 



Motorola 

SN74LS242 



National 

DM74LS283 


Fairchild 

74LS377 



Tl 

SN74LS76 



Raytheon 

74LS242 

282 


Raytheon 

74LS283 


ITT 

ITT74LS377 


74LS78 

ITT 

ITT74LS78 



Tl 

SN74LS242 



Tl 

SN74LS283 


Raytheon 

74LS377 

288 


National 

DM74LS78 


74LS243 

AMD 

SN74LS243 


74LS290 

Fairchild 

74LS290 


Tl 

SN74LS377 



Raytheon 

74LS78 



Fairchild 

74LS243 



ITT 

ITT74LS290 

74LS378 

AMD 

SN74LS378 



Tl 

SN74LS78 



ITT 

ITT74LS243 



Motorola 

SN74LS290 


Fairchild 

74LS378' 


74LS83 

Fairchild 

74LS83 



Motorola 

SN74LS243 



National 

DM74LS290 


ITT 

ITT74LS378 



ITT 

ITT74LS83A 



Raytheon 

74LS243 

282 


Tl 

SN74LS290 


Tl 

SN74LS378 



Motorola 

SN74LS83 



Tl 

SN74LS243 


74LS293 

Fairchild 

74LS293 

74LS38 

Fairchild 

74LS38 



National 

DM74LS83 


74LS244 

AMD 

SN74LS244 



ITT 

ITT74LS293 


ITT 

ITT74LS38 




DM74LS83A 



Fairchild 

74LS244 



Motorola 

SN74LS293 


Motorola 

SN74LS38 



Raytheon 

74LS83 



ITT 

ITT74LS244 



National 

DM74LS293 


National. 

DM74LS38 




74LS83A 



MMI 

74LS244 



Tl 

SN74LS293 


NEC America M PB74LS38 



Tl 

SN74LS83A 



Motorola 

SN74LS244 


74LS295 

Fairchild 

74LS295 


Raytheon 

74LS38 


74LS85 

Fairchild 

74LS85 



Raytheon 

74LS244 

279 


Motorola 

SN74LS295 


Tl 

SN74LS38 



ITT 

ITT74LS85 



Tl 

SN74LS244 



NEC America 

pPB74LS295 

74LS386 

Fairchild 

74LS386 



Motorola 

SN74LS85 


74LS251 

AMD 

SN74LS251 



Raytheon 

74LS295A 


ITT 

ITT74LS386 



National 

DM74LS85 



Fairchild 

74LS251 



Tl 

SN74LS295B 


Motorola 

SN74LS386 



Raytheon 

74LS85 



ITT 

ITT74LS251 


74LS295A 

Raytheon 

74LS295A 


National 

DM74LS386 



Tl 

SN74LS85 



Motorola 

SN74LS251 


74LS298 

Fairchild 

74LS298 


Raytheon 

74LS386 


74LS86 

Fairchild 

74LS86 



■frfgtSnrraf'" 




Motorola 

SN74LS298 


Tl 

SN74LS386 



iTT 

ITT74LS86 



NEC America pPB74LS251 



Raytheon 

74LS298 

74LS395 

Fairchild 

74LS395 



Motorola 

SN74LS86 



Raytheon 

74LS251 



Tl 

SN74LS298 


National 

DM74LS395 



NEC America jjPB74LS86 



Tl 

SN74LS251 


74LS30 

Fairch'ild 

74LS30 


Raytheon 

74LS395 

291 


Raytheon 

74LS86 


74LS253 

AMD 

SN74LS253 



ITT 

ITT74LS30 


Tl 

SN74LS395 



Tl 

SN74LS86 



Fairchild 

74LS253 



Motorola 

SN74LS30 

74LS40 

Fairchild 

74LS40 


74LS90 

Fairchild 

74LS90 



ITT 

ITT74LS253 



National 

DM74LS30 


ITT 

ITT74LS40 



ITT 

ITT74LS90 



Motorola 

SN74LS253 



NEC America pPB74LS30 | 


Motorola 

SN74LS40 



Motorola 

SN74LS90 



National 

DM74LS253 



Raytheon 

74LS30 


National 

DM74LS40 



Raytheon 

74LS90 

268 


NEC America pP874LS253 



Tl 

SN74LS30 


NEC America *iPB74LS40 



Tl 

SN74LS90 



Raytheon 

74LS253 


74LS32 

Fairchild 

74LS32 


Raytheon 

74LS40 


74LS92 

Fairchild 

74LS92 



Tl 

SN74LS253 



ITT 

ITT74LS32 


Tl 

SN74LS40 



Motorola 

SN74LS92 


'74LS257 

AMD 

SN74LS257 



Motorola 

SN74LS32 

74LS42 

Fairchild 

74LS42 



Raytheon 

74LS92 

268 


Fairchild 

74LS257 



Nationai 

DM74LS32 


ITT 

ITT74LS42 



Tl 

SN74LS92 



ITT 

ITT74LS257 



NEC America ,iPB74LS32 


Motorola 

SN74LS42 


74LS93 

Fairchild 

74LS93 



Motorola 

SN74LS257 



Raytheon 

74LS32 


National 

DM74LS42 



ITT 

ITT74LS93 



National 

DM74LS257 



Tl 

SN74LS32 


NEC America pPB74LS42 



Motorola 

SN74LS93 



NEC America 

pPB74LS257 


74LS33 

Raytheon 

74LS33 


Raytheon 

74LS42 

266 


Raytheon 

74LS93 

268 


Raytheon 

74LS257 



Tl '• 

SN74LS33 


Tl 

SN74LS42 



Tl 

SN74LS93 



Tl 

SN74LS257 


74LS365 

Fairchild 

74LS365 

74LS51 

Fairchild 

74LS51 


74LS95B 

Fairchild 

74LS95 


74LS250 

AMD 

SN74LS258 



ITT 

ITT74LS365 


ITT 

ITT74LS51 



ITT 

ITT74LS95B 



Fairchild 

74LS258 



' Motorola 

SN74LS365 


Motorola 

SN74LS51 



Motorola 

SN74LS95 



ITT 

ITT74LS258 



National 

DM74LS365 


National 

DM74LS51 



Raytheon 

74LS95B 



Motorola 

SN74LS258 



NEC America jiPB74LS365 | 


NEC America pPB74LS51 



Tl 

SN74LS95B 



National 

DM74LS258 



Raytheon 

74LS365 286 


Raytheon 

74LS51 


74LS96 

Tl 

SN74LS96 



NEC America uPB74LS258 



Tl 

SN74LS365 


Tl 

SN74LS51 


74S00 

Fairchild 

74S00 



Raytheon 

74LS258 


74LS366 

Fairchild 

74LS366 

74LS54 

Fairchild 

74LS54 




9S00 



Tl 

SN74LS258 



ITT 

ITT74LS366 


ITT 

ITT74LS54 



Hitachi 

HD74S00 


74LS26 

Fairchild 

74LS26 



Motorola 

SN74LS366 


Motorola 

SN74LS54 



Mitsubishi 

M5S000 



National 

DM74LS26 



National 

DM74LS366 


National 

DM74LS54 



National 

DM74S00 



Raytheon 

74LS26 



NEC America 

jiPB74LS366 


NEC America pPB74LS54 



Tl 

SN74S00 



Tl 

SN74LS26 



Raytheon 

74LS366 286 


Raytheon 

74LS54 


74S02 

Fairchild 

74S02 


74LS260 

Fairchild 

74LS260 



Tl 

SN74LS366 


Tl 

SN74LS54 



National 

DM74S02 


74LS261 

ITT 

ITT74LS261 


74LS367 

Fairchild 

74LS367 

74LS55 

Fairchild 

74LS55 



Tl 

SN74S32 



Raytheon 

74LS261 

284 


ITT 

ITT74LS367 


Motorola 

SN74LS55 


74S03 

Fairchild 

74S03 



T! 

SN74LS261 



Motorola 

SN74LS367 


National 

DM74LS55 



Hitachi 

HD74S03 


74LS266 

Fairchild 

74LS266 



National 

DM74LS367 


NEC America 

HPB74LS55 



Mitsubishi 

M5S003 



ITT 

ITT74LS266 



NEC America 

^PB74LS367 


Raytheon 

74LS55 



National 

DM74S03 



Motorola 

SN74LS266 



Raytheon 

74LS367 286 


Tl 

SN74LS56 



Tl 

SN74S03 



Raytheon 

74LS266 



Tl 

SN74LS367 

74LS670 

AMD 

SN74LS670 


74S04 

Fairchild 

74S04 



Tl 

SN74LS266 


74LS368 

Fairchild 

74LS368 


Fairchild 

74LS670 



Hitachi 

HD74S04 


74LS27 

Fairchild 

74LS27 



ITT 

ITT74LS368 


Motorola 

SN74LS670 



Mitsubishi 

M5S004 



iTT 

ITT74LS27 



Motorola 

SN74LS368 


National 

DM74LS670 



National 

DM74S04 



Motorola 

SN74LS27 



National 

DM74LS368 


Raytheon 

74LS670 



Tl 

SN74S04 



National 

DM74LS27 



NEC America pPB74LS368 1 


Tl 

SN74LS670 


74S05 

Fairchild 

74S05 



NEC America pPB74LS27 



Raytheon 

74LS368 286 

74LS73 

Fairchild 

74LS73 



Hitachi 

HD74S05 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 
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IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

iC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 
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Oevtce Page 

Device 
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Device Page 

Device 

' Source 

Device Page 

Device 

- Source 

Device Page 

Signetics (coni'd) 

74S1 58 

Mitsubishi 

74 SI 58 

M5S158 

74SS5 

Mitsubishi 

SN74S65 

M5SQ85 

7407 

National 

Ti 

DM7407 

SN7407 





National 

DM74S158 


Tl 

SN74S8S 


TRW 

7407 

74S05 

Mitsubishi 

M5S005 


Tl 

SN74S158 

74S86 

Fairchild 

74S86 

7408 

Fairchild 

7408 


National 

DM74S05 

74S174 

AMD 

SN74S174 


Hitachi 

HD74S86 


Hitachi 

HD2550 


T! 

SN74S05 


Fairchild 

74S174 


National 

DM74S86 


ITT 

ITT7408 

74 SOS 

Fairchild 

74S08 


Hitachi 

HD74S174 


Tl 

SN74S86 


Mitsubishi 

M53208 


Tl 

SN74S08 


Mitsubishi 

M5S174 

74S89 

NEC Micro 

pPB2089 


Motorola 

MC7408 

74S09 

Fairchild 

74S09 


National 

DM74 Si 74 

7400 

Fairchild 

7400 


National 

DM7408 


Signetics 

74S09 


Tl 

SN74S1 74 



9N00 


Raytheon 

7408 


Tl 

SN74S09 

74S175 

AMD 

SN74S175 


Hitachi 

HD2503 


Tl 

SN7408 

74S10 

Fairchild 

74S10 


Fairchild 

74S175 



HD7400 


Toshiba 

TC7408 


Hitachi 

HD74S10 


Hitachi 

HD74S175 


ITT 

ITT7400 


TRW 

7408 


Mitsubishi 

M5S010 


Mitsubishi 

M5S175 


Mitsubishi 

M53200 

7409 

Fairchild 

7409 . 


National 

DM74S10 


National 

DM74S175 


Motorola 

MC7400 


Hitachi 

HD740S 


Tl 

SN74SIC 


Ti 

SN74S175 


National 

DM7400 


ITT 

ITT7409 

74S11 

Fairchild 

74S11 

74S181 

AMD 

SN74S181 


NEC America 

pPB7400 


Mitsubishi 

M53209 


Hitachi 

HD74S11 


Fairchild 

74S181 


Raytheon 

7400 


Motorola 

MC7409 


Mitsubishi 

M5S011 


Hitachi 

HD74S181 


Tl 

SN7400 


National 

DM7409 


National 

DM74S11 


Mitsubishi 

M5S181 


Toshiba 

TC7400 


Raytheon 

7409 


T! 

SN74S11 


Tl 

SN74S181 


TRW 

7400 


.Tl 

SN7409 

74S112 

Fairchild 

74S112 

74S182 

Fairchild 

74S182 

7401 

Fairchild 

7401 


TRW 

7409 


Hitachi 

HD74S112 


Mitsubishi 

M5S182 


Hitachi 

HD2509 

7410 

Fairchild 

7410 


Mitsubishi 

M5S112 


National 

DM74S182 


ITT 

ITT7401 


Hitachi 

HD2507 


Motorola 

SN74S112 


Tl 

SN74S182 


Mitsubishi 

M53201 



HD7410 


National 

DM74S112 

74S194 

AMD 

SN74S194 


Motorola 

MC7401 


ITT 

ITT7410 


Tl 

SN74S112 


Fairchild 

74S194 


National 

DM7401 


Mitsubishi 

M53210 

74S113 

Fairchild 

74S113 


Tl 

SN74S194 


Raytheon 

7401 


Motorola 

MC7410 


Hitachi 

HD74S1 13 

♦74S195 

AMD 

SN74S195 


Tl 

SN7401 


National 

DM7410 


Mitsubishi 

M5S113 


Fairchild 

74S195 


TRW 

7401 


NEC America 

pPB7410 


Motorola 

SN74S113 


Tl 

SN74S195 

740? 

Fairchild 

740? 


P author* r> 

7410 


National 

DM74S113 

74S196 

Tl 

SN74S196 


Hitachi 

HD2511 


Tl 

SN7410 


Ti 

SN74S113 

74S197 

Tl 

SN74S197 



H07402 



SN7427 

74S114 

Fairchild 

74S114 

74S20 

Fairchild 

74S20 


ITT 

ITT7402 


Toshiba 

TC7410 


Hitachi 

HD74S114 


Hitachi 

HD74S20 


Mitsubishi 

M53202 


TRW 

7410 


Mitsubishi 

M5S114 


Mitsubishi 

M5S020 


Motorola 

MC7402 

74100 

Motorola 

MC74100 


National 

DM74S114 


National 

DM74S20 


National 

DM7402 


Tl 

SN74100 


Ti 

SN74S114 


Tl 

SN74S20 


NEC America 

P.P87402 

74107 

Fairchild 

74107 

74S133 

Fairchild 

74S133 

74S200 

National 

DM74 S200 


Tl 

SN7402 


Hitachi 

HD2530 


Hitachi 

HD74S133 


NEC Micro 

pPB2200 


TRW 

7402 



HD74107 


Mitsubishi 

M5S133 

74S201 

MMI 

6531 

7403 

Fairchild 

7403 


ITT 

ITT74107 


National 

DM74S133 


NEC Micro 

pPB2202 


Hitachi 

HD2528 


Mitsubishi 

M53307 


Tl 

SN74S133 


Tl 

SN74S201 



HD7403 


Motorola 

MC74107 

748134 

Fairchild 

74S134 

74S22 

Fairchild 

74S22 


ITT 

ITT7403 


National 

DM74107 


Hitachi 

HD74S134 


Hitachi 

HD74S22 


Mitsubishi 

M53203 


NEC America 

pPB74107 


National 

DM74S134 


Mitsubishi 

M5S22 


Motorola 

MC7403 


Tl 

SN74107 


Tl 

SN74S134 


National 

DM74S22 


National 

DM7403 

74109 

Fairchild 

74109 

74S135 

Fairchild 

74S135 


T! 

SN74S22 


Raytheon 

7403 


National 

DM74109 


Hitachi 

HD74S135 

74S251 

AMD 

SN74S251 


Tl 

SN7403 


Tl 

SN74109 


National 

DM74S1 35 


Fairchild 

74S251 


TRW 

7403 

7411 

Fairchild 

7411 


Tl 

SN74S135 


Hitachi 

HD74S251 

7404 

Fairchild 

7404 


Hitachi 

HD741 1 

74S138 

AMD 

SN74S138 


Mitsubishi 

M5S251 


Hitachi 

HD2522 


ITT 

ITT741 ! 


Fairchil^ 

74S138 


National 

l_VIV! / tJCJ 1 



HD7404 


National 

UM/41 1 


Mitsubishi 

M5S138 


Tl 

SN74S251 


ITT 

ITT7404 


Raytheon 

7411 


National 

DM74S1 38 

74S253 

AMD 

SN74S253 


Mitsubishi 

M53204 

74116 

Fairchild 

74116 


Tl 

SN74S138 


Fairchild 

74S253 


Motorola 

MC7404 


Tl 

SN74116 

74S139 

AMD 

SN74S139 


National 

DM74S253 


National 

DM7404 

♦7412 

Fairchild 

7412 


Fairchild 

74S139 

74S257 

AMD 

SN74S257 


NEC America 

pPB7404 


Hitachi 

HD7412 i 


National 

DM74S139 


Fairchild 

74S257 


Raytheon 

7404 


ITT 

ITT7412 


Tl 

SN74S139 


Mitsubishi 

M5S257 


Tl 

SN7404 


Raytheon 

7412 

74S140 

Fairchild 

74S140 


National 

DM74S257 


Toshiba 

TC7404 


Tl 

SN7412 


Hitachi 

HD74S140 


Tl 

SN74S257 


TRW 

7404 


TRW 

7412 


National 

DM74S140 

74S258 

AMD 

SN74S258 

7405 

Fairchild 

7405 

74121 

Fairchild 

74121 


Tl 

SN74S140 


Fairchild 

74S258 


Hitachi 

HD2523 


Hitachi 

HD74121 

74S15 

Fairchild 

74S15 


Mitsubishi 

M5S258 



HD7405 


ITT 

ITT74121 


Hitachi 

HD74S15 


Tl 

SN74S258 


ITT 

ITT7405 


Mitsubishi 

M53321 


Mitsubishi 

M5S015 

74S280 

National 

DM74S280 


Mitsubishi 

M53205 


Motorola 

MC74121 


National - 

OM74S15 


T! 

SN74S280 


Motorola 

MC7405 


National 

DM74121 


Tl 

SN74S15 

74S32 

Fairchild 

74S32 


National 

DM7405 


Tl 

SN74121 

74S151 

AMD 

SN74S151 

74S37 

Tl 

SN74S37 


NEC America 

pPB7405 


TRW 

74121 


Fairchild 

74S151 

74S40 

Fairchild 

74S40 


Raytheon 

7405 

74122 

Fairchild 

74122 


Hitachi 

HD74S1 51 


Hitachi 

HD74S40 


Tl 

SN7405 


ITT 

ITT74122 


Mitsubishi 

M5S151 


Mitsubishi 

M5S040 


TRW 

7405 


Mitsubishi 

M53322 


National 

DM74S151 


National 

DM74S40 

7406 

Fairchild 

7406 


Motorola 

MC74122 


Tl 

SN74S151 


Tl 

SN74S40 


Hitachi 

HD7406 ’ 


Tl 

SN74122 

74S153 

AMD 

SN74S153 

74S51 

Fairchild 

74S51 


ITT 

ITT7406 

74123 

AMD 

SN74123 


Fairchild 

74S153 


Mitsubishi 

M5S051 


Mitsubishi 

M53206 


Fairchild 

74123 


Mitsubishi 

M5S153 


National 

DM74S51 


Motorola 

MC7406 


ITT 

ITT74123 


National 

DM74S153 


Tl 

SN74S51 


National 

DM7406 


Mitsubishi 

M53323 


Tl 

SN74S153 

74S64 

Fairchild 

74S64 


Tl 

SN7406 


Motorola 

MC74123 

74S157 

AMD 

SN74S157 


Hitachi 

HD74S64 


TRW 

7406 


National 

DM74123 


Fairchild 

74S157 


National 

DM74S64 

7407 

Fairchild 

7407 


NEC America 

uPB74123 


Mitsubishi 

M5S157 


Tl 

SN74S64 


Hitachi 

HD7407 


Raytheon 

74123 


National 

DM74S157 

74S65 

Fairchild 

74S65 


ITT 

ITT7407 


Tl 

SN74123 


Ti 

SN74S157 


Hitachi 

HD74S65 


Mitsubishi 

M53207 


TRW 

74123 

74S158 

AMD 

SN74S158 


National 

DM74 S65 


Motorola 

MC7407 

74125 

Fairchild 

74125 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 


I 


2034 


IC MASTER 1978 










ALTERNATE SOURCE DIRECTORY 
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Manufacturer 

Device 
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74154 

National 

DM74154 

74164 

AMD 

74164 

74182 

National 

DM74182 

oiynutivS yyvm u) 



NEC America 

fxPB741 54 


Fairchild 

74164 


NEC America 

MPB74182 





Raytheon 

74154 


Hitachi 

HD74164 


Raytheon 

74182 

74125 

Hitachi 

HD74125 


Tl 

SN74154 


ITT 

ITT74164 


Tl 

SN74182 


Mitsubishi 

M53325 


TRW 

74154 


Mitsubishi 

M53364 ■ 

74190 

Fairchild 

74190 


National 

DM74125 

74155 

Fairchild 

74155 


National 

DM74164 


Hitachi 

HD74190 


Tl 

SN74125 


ITT 

ITT74155 


NEC America 

/iPB74164 


ITT 

ITT741 90 

74126 

Fairchild 

74126 


Mitsubishi 

M53355 


Raytheon 

74164 


Mitsubishi 

M53390 


Hitachi 

HD74126 


Motorola 

MC74155 


Tl 

SN74164 


Motorola 

MC74190 


Mitsubishi 

M53326 


National 

DM74155 

74165 

Fairchild 

74165 


National 

DM74190 


National 

DM74126 


NEC America 

HPB74155 


Mitsubishi 

M53365 


Raytheon 

74190 


Tl 

SN74126 


Raytheon 

74155 


Motorola 

MC74165 


Tl 

SN74190 

74128 

Tl 

SN74128 


Tl 

SN74155 


National 

DM74165 

74191 

Fairchild 

74191 

7413 

Fairchild 

7413 


TRW 

74155 


Raytheon 

74165 


Hitachi 

HD74191 


ITT 

ITT7413 

74156 

Fairchild 

74156 


Tl 

SN74165 


ITT 

ITT74191 


Mitsubishi 

M53213 


Hitachi 

HD74156 

74166 

Fairchild 

74166 


Mitsubishi 

M53391 


Motorola 

MC7413 


ITT 

ITT74156 


Hitachi 

HD74166 


Motorola 

MC74191 


National 

DM7413 


Mitsubishi 

M53356 


Mitsubishi 

M53366 


National 

DM74191 


NEC America 

juPB7413 


Motorola 

MC74156 


National 

DM74166 


Raytheon 

74191 


Tl 

SN7413 


National 

DM74156 


Raytheon 

74166 


Tl 

SN74191 


TRW 

7413 


NEC America 

>iPB74156 


Tl 

SN74166 

74192 

AMD 

SN74192 

74132 

Fairchild 

74132 


Raytheon 

74156 

7417 

Fairchild 

7417 


Fairchild 

74192 


Hitachi 

HD74132 


Tl 

SN74156 


Hitachi 

HD7417 


ITT 

ITT74192 

r 

Mitsubishi 

M53332 


TRW 

74156 


ITT 

ITT7417 


Mitsubishi 

M53392 


Motorola 

MC74132 

74157 

AMD 

SN74157 


Mitsubishi 

M53217 


Motorola 

MC74192 


National 

DM74132 


Fairchild 

74157 


Motorola 

MC7417 


National 

DM74192 


Tl 

SN74132 


Hitachi 

HD74157 


National 

DM7417 


NEC America 

fiPB74192 

♦74136 

Raytheon 

74136 


ITT 

ITT74157 


Tl 

SN7417 


Raytheon 

74192 

7414 

Fairchild 

7414 


Mitsubishi 

M53357 


TRW 

7417 


Tl 

SN74192 


Hitachi 

HD7414 


Motorola 

MC74157 

74170 

Fairchild 

74170 

74193 

AMD 

SN74193 


Mitsubishi 

M53214 


National 

DM74157 


Mitsubishi 

M53370 


Fairchild 

74193 


Motorola 

MC7414 


NEC America 

]uPB74157 


National 

DM74170 


ITT 

ITT74193 


National 

DM7414 


Raytheon 

74157 


NEC America 

jxPB74170 


Mitsubishi 

M53393 


Tl 

SN7414 


Tl 

SN74157 


Raytheon 

74170 


Motorola 

MC74193 

74145 

Fairchild 

74145 

74158 

Mitsubishi 

M53358 


Tl 

SN74170 


National 

DM74193 


ITT 

ITT74145 


Raytheon 

74158 

74172 

Tl 

SN74172 


NEC America 

M PB74193 


Mitsubishi 

M53345 

♦74159 

Raytheon 

74159 

74174 

AMD 

SN74174 


Raytheon 

74193 


Motorola 

MC74145 

7416 

Fairchild 

7416 


Fairchild 

74174 


Tl 

SN74193 


National 

DM74145 


Hitachi 

HD7416 


Hitachi 

HD74174 

74194 

AMD 

SN74194 


Raytheon 

74145 


ITT 

ITT7416 


Mitsubishi 

M53374 


Fairchild 

74194 


T4 

SN74145 


Mitsubishi 

M53216 


Motorola 

MC74174 

. . _■ . 

Hitachi 

HD74194 


TRW 

74145 


Motorola 

MC7416 


.National 

DM74174 


ITT 

ITT 74194 

74147 

Hitachi 

HD74147 


National ' 

DM7416 


Raytheon 

74174 


Motorola 

MC74194 


Mitsubishi 

M53347 


Tl 

SN7416 


Tl 

SN74174 

. 

National 

DM74194 


National 

DM74147 


TRW 

7416 

74175 

AMD 

SN74175 


Raytheon 

74194 


NEC America 

pPB74147 

74160 

AMD 

SN74160 


Fairchild 

74175 


Tl 

SN74194 


Tl 

SN74147 


Fairchild 

74160 


Hitachi 

HD74175 

74195 

AMD 

SN74195 

74148 

Hitachi 

HD74148 


Hitachi 

HD74160 


Mitsubishi 

M53375 


Fairchild 

74195 


Mitsubishi 

M53348 


ITT 

ITT74160 


Motorola 

MC74175 


ITT 

ITT74195 


National 

DM74148 


Mitsubishi 

M53360 


National 

DM74175 


Motorola 

MC74195 


NEC America 

pPB74148 


Motorola 

MC74160 


NEC America 

fiPB74175 


National 

DM74195 


Tl 

SN74148 


National 

DM74160 


Raytheon 

74175 


NEC America 

^PB74195 

♦7415 

Raytheon 

7415 


Raytheon 

74160 


Tl 

SN74175 


Raytheon 

74195 

74150 

Fairchild 

74150 


Tl 

SN74160 

74176 

Fairchild 

74176 


Tl 

SN74195 


Hitachi 

HD74150 


TRW 

74160 


Mitsubishi 

M53376 

74196 

Fairchild 

74196 


Mitsubishi 

M53350 

74161 

AMD 

SN74161 


Motorola 

MC74176 


Motorola 

MC74196 


Motorola 

MC74150 


Fairchild 

74161 


National 

DM74176 


National 

DM74196 


National 

DM74150 


Hitachi 

HD74161 


Tl 

SN74176 


Tl 

SN74196 


NEC America 

m PB74150 


ITT 

ITT74161 

74177 

Fairchild 

74177 

74197 

Fairchild 

74197 


Raytheon 

74150 


Mitsubishi 

M53361 


Mitsubishi 

M53377 


Motorola 

MC74197 


Tl 

SN74150 


Motorola 

MC74161 


Motorola 

MC74177 


National 

DM74197 


TRW 

74150 


National 

DM74161 


National 

DM74177 


Tl 

SN74197 

74151 

Fairchild 

74151 


NEC America 

pPB74161 


Tl 

SN74177 

74198 

Fairchild 

74198 


Hitachi 

HD74151 


Raytheon 

74161 

74180 

Fairchild 

74180 


Hitachi 

HD74198 


ITT 

ITT74151 


Tl 

SN74161 


Hitachi 

HD74180 


Mitsubishi 

M53398 


Mitsubishi 

M53351 


TRW 

74161 


ITT 

ITT74180 


National 

DM74198 


Motorola 

MC74151 

74162 

AMD 

SN74162 


Mitsubishi 

M53380 


NEC America 

HPB74198 


National 

DM74151 


Fairchild 

74162 


Motorola 

MC74180 


Raytheon 

74198 


NEC America 

pPB74151 


Hitachi 

HD74162 


National 

DM74180 


Tl 

SN74198 


Raytheon 

74151 


ITT 

ITT74162 


NEC America yiPB74180 

74199 

Fairchild 

74199 


Tl 

SN74151 


Mitsubishi 

M53362 


Raytheon 

74180 


Mitsubishi 

M53399 


TRW 

74151 


Motorola 

MC74162 


Tl 

SN74180 


National 

DM74199 

74152 

Raytheon 

74152 


National 

DM74162 


TRW 

74180 


Raytheon 

74199 

74153 

Fairchild 

74153 


Raytheon 

74162 

74181 

AMD 

SN74181 


Tl 

SN74199 


ITT 

ITT74153 


Tl 

SN74162 


Fairchild 

74181 . 

7420 

Fairchild 

7420 


Mitsubishi 

M53353 


TRW 

74162 


Mitsubism 

M53381 


Hitachi 

HD2504 


Motorola 

MC74153 

74163 

AMD 

SN74163 


Motorola 

MC74181 



HD7420 


National 

DM74153 


Fairchild 

74163 


National 

DM74181 


ITT 

ITT7420 


NEC America 

jiPB74153 


Hitachi 

HD74163 


NEC America 

M PB74181 


Mitsubishi 

M53220 


Raytheon 

74153 


ITT 

ITT74163 


Raytheon 

74181 


Motorola 

MC7420 


Tl ' 

SN74153 


Mitsubishi 

M53363 


Tl 

SN74181 


National 

DM7420 


TRW 

74153 


Motorola 

MC74163 

74182 

AMD 

SN74182 


NEC America 

MPB7420 

74154 

AMD 

SN74154 


National 

DM74163 


Fairchild 

74182 


Raytheon 

7420 


Fairchild 

74154 


Raytheon 

74163 


ITT 

ITT74182 


Tl 

SN7420 


Mitsubishi 

M53354 


Tl 

SN74163 


Mitsubishi 

M53382 


Toshiba 

TC7420 


Motorola 

MC74154 


TRW 

74163 


Motorola 

MC74182 


TRW 

7420 
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1C MASTER 1978 


2035 





1C MASTER 


Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 

i Replacement 

1C Master 

Manufacturer 

i Replacement 

IC Master 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Device 

! Source 

Device 

Page 

$ignetics (cont’d) 


7443 

Mitsubishi 

Motorola 

M53243 

MC7443 

7470 

iTT 

Mitsubishi 

ITT7470 

M53270 

7469 

Hitachi 

Raytheon 

HD2502 

7489 






Raytheon 

7443 


Motorola 

MC7470 


Ti 

SN7489 


7421 

Fairchiid 

7421 


Tl 

SN7443 


National 

DM7470 

7490 

Fairchild 

7490 



ITT 

ITT7421 

7444 

Fairchild 

7444 


Tl 

SN7470 


Hitachi 

HD2519 



Raytheon 

7421 


Hitachi 

HD7444 

7472 

Fairchild 

7472 



HD7490 


♦7422 

Raytheon 

7422 


ITT 

ITT7444 


Hitachi 

HD25C0 


iTT 

JTT7400 


74221 

Tl 

SN7422 1 


Mitsubishi 

M53244 



HD7472 


Mitsubishi 

M53290 


7426 

Fairchild 

7426 


Motorola 

MC7444 


ITT 

ITT7472 


Motorola 

MC7490 




l ) r~\~f a o c 


Raytheon 






















ITT 

1T T 7426 


Tj 

SN7444 


Motorola 

MC7472 


TJ 

SN7490 



Motorola 

MC7426 

7446 

Fairchild 

7445 


National 

DM7472 



SN7490A 



National 

DM7426 


ITT 

l r T7445 


Ti 

•SN7472 


TRW 

7490 



Tl 

SN7426 


Mitsubishi 

M53245 


TRW 

7472 

7491 

Fairchild 

7491 



TRW 

7426 


Motorola 

MC7445 

7473 

Fairchild 

7473 


Hitachi 

HD2524 


. 7427 

Fairchild 

7427 


National 

DM7445 


Hitachi 

HD2515 


ITT 

ITT7491 



Hitachi 

HD7427 


NEC America 

jiP87445 


ITT 

ITT7473 


Mitsubishi 

M53291 



Mitsubishi 

M53227 


Raytheon 

7445 


Mitsubishi 

M53273 


Motorola 

MC7491 



Motorola 

MC7427 


Tl ■ 

SN7445 


Motorola 

MC7473 


National 

DM7491 



National 

DM7427 


TRW 

7445 


National 

DM7473 


NEC America 

M PB7491 


74279 

Fairchild 

74279 

7446 

Fairchiid , 

7446 


NEC America 

M PB7473 


Tl 

SN7491 



T! 

SN74279 


ITT 

ITT7446 


Tl 

SN7473 



SN7491A 


7428 

Tl 

SN7428. 


Motorola 

MC7446 . 

7474 

Fairchild 

7474 

7492 

Fairchild 

7492 


♦74283 ' 

Raytheon 

74283 


National 

DM7446 


Hitachi 

HD2510 


Hitachi 

HD2521 


74298 

Fairchild 

74298 


T! 

SN7446 



HD7474 



HD7492 



Motorola 

MC74298 

7447 

Fairchild 

7447 


ITT 

ITT7474 


ITT 

ITT7492 



Tl 

SN74298 


ITT 

ITT7447 


Mitsubishi 

M53274 


Mitsubishi 

M53292 


7430 

Fairrthiifi 

7430 


Mitsubishi 

M53247 


MofOfOte 

M07474 


Mntnrnla 

MH74Q9 



Hitachi 

HD2508 


Motorola 

MC7447 


National 

DM7474 


National 

DM7492 




HD7430 


National 

DM7447 


NEC America 

uPB7474 


Tt 

SN7492 



ITT 

i-pr 74^0 


KICP imorina 

..DQ7A/17 



? A7A 



P.W749PA 



Mitsubishi 

M53230 


Tl 

SN7447 


Tl 

SN7474 


TRW 

7492 



Motorola 

MC7430 

7448 

Fairchild 

7448 


TRW 

7474 

74'93 

Fairchild 

7493 



National 

DM7430 


ITT 

ITT7448 

7475 

Fairchild 

7475 


Hitachi 

HD2520 



NEC America 

pPB7430 


Mitsubishi 

M53248 


Hitachi 

HD2517 



HD7493 



Tl 

SN7430 


Motorola 

MC7448 



HD7475 


ITT 

ITT7493 



TRW 

7430 


National 

DM7448 


ITT 

17T7475 


Mitsubishi 

M 5329 3 


7432 

Fairchild 

7432 


Tl 

SN7448 


Mitsubishi 

M53275 


Motorola 

MC7493 



Hitachi 

HD7432 

7450 

Fairchild 

7450 


Motorola 

MC7475 


National 

DM7493 



ITT 

ITT7432 


Hitachi 

HD7450 


National 

DM7475 


T! ' 

SN7493 



National 

DM7432 


ITT 

ITT7450 


Tl 

SN7475 



SN7493A 



Tj 

SN7432 


Mitsubishi 

M53250 


TRW 

7475 


TRW 

7493 


7433 

Ti 

SN7433 


Motorola 

MC7450 

7476 

Fairchild 

7476 

7494 

Hitachi 

HD2533 


7437 

Fairchiid 

7437 


National 

DM7450 


Hitachi 

HD2516 


Ti 

SN7494 



ITT 

ITT7437 


NEC America 

M PB7450 


ITT 

ITT7476 

7495 

Fairchild 

7495 



Mitsubishi 

M53237 


Tl 

SN7450 


Mitsubishi 

M53276 


Hitachi 

HD2534 



Motorola 

MC7437 


TRW 

7450 


Motorola 

MC7476 


ITT 

ITT7495 



National 

DM7437 

7451 

Fairchild 

7451 


National 

DM7476 


Mitsubishi 

M53295 



NEC Amenca 

M PB7437 


Hitachi 

HD2505 


NEC Ameiica 

UPB7476 


Motorola 

MC7495 



Raytheon 

7437 



HD7451 


Tl 

SN7476 


National 

DM7495 



Tl 

SN7437 


ITT 

ITT7451 


TRW 

7476 


Tl 

SN7495 



TRW 

7437 


Motorola 

MC7451 

7477 

Fairchild 

7477 



SN7495A 


/4 sits 

t-a;rcn»u 

/43d 


'Ndisonai 

UM/4&1 


Motorola 

MU/ 47/ 

/4Ub 

Fasrcrmc 




ITT 

ITT7438 


NEC America 

pPB7451 


Tl 

SN7477 


Hitachi 

HD2546 



Mitsubishi 

M53238 


Ti 

SN7451 

7480 

Fairchild 

7480 



HD7496 



Motorola 

MC.7438 


TRW 

7451 


ITT 

ITT7480 


ITT 

ITT 7496 



National 

DM7438 

7453 

Fairchild 

7453 


Mitsubishi 

M53280 


Mitsubishi 

M53296 



NEC America 

MPB7438 


Hitachi 

HD2512 


Motorola 

MC7480 


Motorola 

MC7496 



Raytheon 

7438 



HD7453 


NEC America 

jjPB7480 


National 

DM7496 



Ti 

SN7436 


ITT 

ITT7453 


Ti 

SN7480 


Ti 

SN7496 



TRW 

7438 


Mitsubishi 

M53253 

7483 

Fairchild 

7483 


TRW 

7496 


7439 

Fairchild 

7439 


Motorola 

MC7453 


ITT 

ITT7483 

75S107 

Ti 

SN76S107 


7440 

Fairchild 

7440 


National 

DM7453 


Mitsubishi 

M53283 

75S106 

Tl 

SN75S108 



Hitachi 

HD2501 


NEC America 

/i.PB7453 


Motorola 

MC7483 

75107 

AMD 

SN75107 




HD7440 


Ti 

SN7453 


National 

DM7483 


National 

DS75107 

504 



iTT7440 


TRW 

7453 


Raytheon 

7483 


Raytheon 

RC75107 



Mitsubishi 

M53240 

7454 

Fairchild 

7454 


Tl 

SN7483 


Tl 

SN75107 



Motorola 

MC7440 


Hitachi 

HD2514 

7485 

Fairchiid 

7485 

75108 

AMD 

SN75108 



National 

DM7440 



HD7454 


Hitachi 

HD7485 


National 

DS75108 

504 


NEC America 

jiPBi’440 


ITT 

ITT7454 


Mitsubishi 

M53285 


Raytheon 

RC75108 



Tl 

SN7440 


Motorola 

MC7454 


Motorola 

MC7465 


Tl 

SN75108 



TRW 

7440 


National 

DM7454 


National 

DM7485 

7520 

AMD 

SN7520 


♦7441 

Hitachi 

HD2518 


NEC America 

pPB7454 


NEC America 

yrPB7485 


ITT 

ITT7520 



Tl 

SN74141 


Tl 

SN7454 


Tl 

SN7485 


Motorola 

MC7520 


7442 

Fairchild 

7442 


TRW 

7454 


TRW 

7485 


National 

DS7520 



Hitachi 

HD7442 

7460 

Fairchild 

7460 

7486 

Fairchild 

7486 


Silicon G 

SG7520 



ITT 

ITT7442 


Hitachi. 

HD2502 


Hitachi 

HD7486 


Tl 

SN7520 



Mitsubishi 

M53242 



HD7460 


! T T 

ITT7486 

♦7521 

AMD 

SM75?1 



Motorola 

MC7442 


Mitsubishi 

M53260 


Mitsubishi 

M53286 


Motorola 

MC7521 



National 

DM7442 


Motorola 

MC7460 


Motorola 

MC7486 


National 

DS7521 



NEC America 

HPB7442 


National 

DM7460 


National 

DM7486 


Silicon G 

SG7521 



Raytheon 

7442 


NEC America 

m PB7460 


NEC America 

fi PB7486 


Tl 

SN7520 



Tj 

SN7442 


T! 

SN7460 


Raytheon 

7486 

7522 

ITT 

1TT7522 


7443 

Fairchild 

7443 


TRW 

7460 


Tl 

SN7486 


Motorola 

MC7522 



Hitachi 

HD7443 

7470 

Fairchild 

7470 


TRW 

7486 


National 

DS7522 



iTT ■ 

ITT7443 


Hitachi 

HD2539 

7488 

T! 

SN7488A 


Silicon G 

SG7522 
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Signetics (cont’d) 

82S140 

Harris 

Intel 

HM7640 

3604 

1192 

SG1 11 

Motorola 

National 

LM111 

LM111 


SG205 

Motorola 

National 

LM205 

LM205 






intersii 

IM5606 



Raytheon 

LM111 



Raytheon 

LM205 

7522 

II 

SN7522 



MMI 

6340-1 

1248 


RCA 

CA111 


SG207 

AMD 

LM207 

♦7523 

Motorola 

MC7523 



National 

DM87S295 

1270 


Tl 

LM111 



Intersil 

LM207 


National 

DS7523 



Tl 

SN74S475 


SGI 24 

Motorola 

LM124 



Motorola 

LM207 


Silicon G 

SG7523 


82S141 

Fairchild 

93448 

1151 

SGI 39 

Motorola 

MLM139 



National 

LM207 


Tl 

SN7522 



Harris 

HM7641 

1192 

SGI 436 

Motorola 

MCI 436 



Raytheon 

LM207 

75232 

Tl 

SN75232 



Intel 

3624 


SGI 456 

Motorola 

MCI 456 



RCA 

CA207 

75234 

Tl 

SN75234 



Intersil 

IM5625 



Tl 

MC1456 



Tl 

LM207 

7524 

AMD 

SN7524 



MMI 

6341-1 

1248 

SG1458 

Exar 

XR1458 


SG208 

AMD 

LM208 


Faircnild 

7524 



National 

DM87S296 

1270 


Harris 

HA-2655 

704 


Intersil 

LM208 


ITT 

ITT7524 



Tl 

SN74S474 



Motorola 

MCI 458 



Motorola 

LM208 


Motorola 

MC7524 


82S146 

MMI 

6348 

1252 


PMI 

SSS1458 

844 


National 

LM208 


National 

DS7524 



National 

DM74S473 

1272 


Raytheon 

RC1458 



Raytheon 

LM208 


Silicon G 

SG7524 



Tl 

SN74S473 



RCA 

CA1458 



RCA 

CA208 


Tl 

SN7524 


82S147 

MMI 

6349 

1252 


Tl 

MCI 458 


SG209 

Motorola 

LM209 

♦7525 

Faircnild 

7525 



National 

DM74S472 


SGI 468 

Motorola 

MCI 468 



National 

LM209 


Motorola 

MC7525 



Tl 

SN74S472 


SGI 488 

AMD 

MCI 488 



Signetics 

LM209 



SN7525 


82S180 

Harris 

HM7680 

1220 


Exar 

XR1488 



Tl 

SG209 


National 

DS7525 



. Intel 

3608 



National 

DS1488 


SG210 

AMD 

LM210 


Silicon G 

SG7525 



MMI 

3680 



Raytheon 

RC1488 



Intersil 

LM210 


Tl 

SN7524 



National 

DM85S229 



Signetics 

MC1488 



Motorola 

LM210 

7528 

Tl 

SN7528 


82S181 

Harris 

HM7681 

1220 

SGI 489 

AMD 

MCI 489 



National 

LM210 

75325 

Ti 

SN75325 



Intel 

3628 



Exar 

XR1489 


-SG211 

AMD 

LM211 

75450 

Fairchild 

75450 



MMI 

6381 



National 

DS14S9 



intersii 

LM21 1 


National 

DS75450 



National 

DM85S228 



Raytheon 

RC1489 



Motorola 

LM211 


Raytheon 

RC75450 


82S184 

Harris 

HM7684 

1242 


Signetics 

MCI 489 



National 

LM211 


Silicon G 

SG75450 


82S185 

Harris 

HM7685 

1242 

SG1489A 

Exar 

XR1489 



Raytheon 

LM211 


Tl 

SN75450 


82S23 

Harris 

HM7602 

1192 


Signetics 

MC1489A 



RCA 

CA211 

75451 

Fairchild 

75451 



Intersil 

IM5600 


SG1495 

Motorola 

MCI 495 



Tl 

LM211 


National 

DS75451 



MM! 

6330 

1252 

SGI 496 

Motorola 

MCI 496 


SG2206 

Exar 

XR2206 


Raytheon 

RC75451 



National 

DM74S133 



Signetics 

MCI 496 


SG224 

Motorola 

LM224 


Silicon G 

SG75451 



Tl 

SN74S133 


SG1501 

Motorola 

MCI 568 


SG239 

RCA 

CA239 


Tl 

SN75451 


82S2508 

MMI 

6385 


SGI 524 

Exar 

XR1524 


SG2501 

Motorola 

MCI 468 

75452 

Tl 

SN75452 


82S2708 

Harris 

HM7608 

1235 


Tl 

SGI 524 


SG2524 

Exar 

XR2524 

75453 

Tl 

SN75453 


93410 

Fairchild 

93410 


SGI 536 

Motorola 

MCI 536 



Tl 

SG2524 

75454 

Tl 

SN75454 



tl 

SN54S301 


SGI 556 

Motorola 

MCI 556 


SG301 

AMD 

LM301 

7550 

Hitachi 

HD2506 




SN74S301 



Tl 

MCI 556 



Motorola 

LM301 

82S115 

Harris 

W«rfi<5 ■* • 

HM7647 






SGI 558 


XR1558 



National 

LM301 

L*r?r 


Silicon 

General 








Intersil 

IM5610 





Motorola 

MCI 558 
SSS1558 

844 


RCA 

CA301 


MM! 

6331 

1252 






PMI 


Signetics 

LM301 


National 

DM74S288 

1262 

SG101 

AMD 

LM101 



Raytheon 

RM1558 



Tl 

LM301 


Tl 

SN74S288 



Intersil 

LMlOl 



RCA 

CA1558 


SG302 

Motorola 

LM310 

82S126 

Fairchild 

93417 

1151 


Motorola 

LM101 



Tl 

MCI 558 


SG304 

Motorola 

LM304 


Harris 

HM7610 

1192 


National 

LM101 


SGI 595 

Motorola 

MCI 595 



Raytheon 

LM304 


Intel 

3601 



RCA 

CA101 


SGI 596 

Motorola 

MCI 596 



Tl 

LM304 


Intersil 

IM5603A 




CA748 



Signetics 

MCI 496 ' 


SG305 

AMD 

LM305 


MMi 

6300-1 

1248 


Signetics 

LM101 


SG1741S 

Motorola 

SGI 741 S 



Motorola 

LM305 


National 

DM74S387 

1264 


Tl 

LM101 


SG2001 . 

Exar 

XR2201 



National 

LM305 


Tl 

SN74S387 


SGI 02 

Motorola 

LM110 



Fairchild 

9665 



Raytheon 

LM305 

82S129 

Fairchild 

93427 

1151 

SGI 04 

Motorola 

LM104 



SGS 

L201 



Tl 

LM305 


Harris 

HM7611 

1192 


Tl 

LM104 



Signetics 

NE5501 


SG3058' 

RCA 

CA3058 


Intel 

3621 


SGI 05 

AMD 

LM105 




ULN2001 


SG3059 

RCA 

CA3059 


Intersil 

IM5623A 



Intersil 

LM105 



Sprague 

ULN-2001 


SG307 

AMD 

LM307 


MMI 

6301-1 

1248 


Motorola 

LM105 



T! 

ULN2001 



Motorola 

LM307 


National 

DM74S287 

1264 


National 

LM105 


SG2002 

Exar 

XR2202 



National 

LM307 


Tl 

SN74S287 



Raytheon 

LM105 



Fairchild 

9666 



Raytheon 

LM307 

82S130 

Fairchild 

93436 

1151 


Tl 

LM105 



SGS 

L202 



RCA 

CA307 


Harris 

HM7620 

1192 

SGI 07 

AMD 

LM107 



Signetics 

NE5502 



Signetics 

LM307 


tntei 

3602 



Intersil 

LM107 




ULN2002 



Tl 

LM307 


Intersil 

IM5604 



Motorola 

LM107 



Sprague 

ULN-2002 


SG3079 ' 

RCA 

CA3079 


MMI 

6305-1 

1248 


National 

LM107 



Tl 

ULN2002 


SG308 

AMD 

LM308 


National 

DM74S570 

1266 


Raytheon 

LM107 


SG2003 

Exar 

XR2203 



Motorola 

LM308 

82S131 

Fairchild 

93446 

1151 


RCA 

CA107 



Fairchild 

9667 



National 

LM308 


Harris 

HM7621 

1192 


Signetics 

LM107 



SGS 

L203 



Raytheon 

LM308 


Intel 

3622 



Tl 

LM107 



Signetics 

NE5503 



RCA 

CA308 


Intersil 

IM5624 


SGI 08 

AMD 

LM108 




ULN2003 


SG3081 

RCA 

CA3081 


MMI 

6306-1 

1248 


Intersil 

LM108 



Sprague 

ULN-2003 


SG3082 

RCA 

CA3082 


National 

DM74S571 

1266 


Motorola 

LM108 



Ti • 

ULN2003 


SG3083 

RCA 

CA3083 

82S136 

Fairchild 

93452 

1151 


National 

LM108 


SG2004 

Exar 

XR2204 



Signetics 

CA3083 


Harris 

HM7642 

1192 


Raytheon 

LM108 



Fairchild 

9668 


SG3086 

Motorola 

MC3386 


Intel 

3605, 



RCA 

CA108 



Sprague 

ULN-2004 


SG309 

Motorola 

XM309 


Intersii 

IM56S06 



Signetics 

LM108 



Tl 

ULN2004 



National 

LM309 


MMI 

6352-1 

1248 

SG109 

Motorola 

LM109 


SG201 

AMD 

LM201 



Raytheon 

LM309 


National 

DM74S572 

1268 


National 

LM109 



Intersil 

LM201 



Signetics 

LM309 


Tl 

SN74S477 



Raytheon 

LM109 



Motorola 

LM201 



Tl 

LM309 

82S137 

Fairchild 

93453 

1151 


Signetics 

LM109 



National 

LM201 


SG310 

Motorola 

LM310 


Harris 

HM7643 

1192 


T! 

LM109 



RCA 

CA201 



National 

I.M310 


Intel 

3625 


SG1 10 

AMD 

LM110 



Signetics 

LM201 


SG311 

AMD 

LM31 1 


Intersil 

IM56S26 



Intersil 

LM110 

1 


Tl 

LM201 



Motorola 

LM311 


MMI 

6353-1 

1248 


Motorola 

LM110 


SG202 

Motorola 

LM210 



National 

LM311 


National 

DM74S573 

1268 


National 

LM110 


SG204 

Motorola 

LM204 



Raytheon 

LM311 


Tl 

SN74S476 


SG1 11 

AMD 

LM111 


SG205 

AMD 

LM205 



RCA 

CA311 

82S140 

Fairchild 

93438 

1151 


Intersil 

LM111 



Intersil 

LM205 



T! 

LM311 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

j Replacement 

1C Master 

Device 

Source 

Device Page 

Silicon General (confd) 

SG3183 

Signetics 

CA3183 

SG324 

Motorola 

LM324 


RCA 

CA324 

SG339 

Motorola 

LM339 


RCA 

CA339 

SG340 

Motorola 

LM324 

SG340-1 2 

Motorola 

MC7812 

SG340- 1 5 

Motorola 

MC75 1 5 

SG340-18 

Motorola 

MC7818 

SG340-24 

Motorola 

MC7824 

SG340-5 

Motorola 

MC7805 . 

SG340-6 

Motorola 

MC7806 

SG340-8 

Motorola 

MC78Q3 

SG3501 

Motorola 

MCI 468 


Raytheon 

RC555 

RM555 


RCA 

CA555 

SG3524 

Exar 

XR3524 


Tt ■ 

SG3524 

SG3851 

Signetics 

NE5501 

SG3852 

Signetics 

NE5502 

SG3653 

Signetics 

NE5503 

SG4250 

National 

LM4250 

SG4501 ' 

Motorola 

MCI 468 

3G555 

E*ai 

XR5G5 


Motorola 

MCI 455 



MCI 555 


Ti 

NE555 



SE555 

SG556 

Exar 

XR556 


Motorola 

MC3456 

MC3556 

SG709 

Motorola 

MCI 709 


Raytheon 

RM709 


Signetics 

uA709 


Tl 

uA709 

SG710 

Motorola 

MC1710 


National 

LM710 


Raytheon 

RC710 

RM710 


Signetics 

U.A710 


Tl 

uA710 

SG7i 1 

Motorola 

MCI 711 


National 

LM7T1 


Raytheon 

RC711 



RM711 


Signetics 

..A 7 4 • 


T; 

pA71 1 

SG 723 

AMD 

723 


Intersil 

723 


Motorola 

MCI 723 


National 

LM723 


Raytheon 

RC723 

P.M723 


RCA 

CA723 


Signetics 

pA723 


T! 

, ^ 723 

SG733 

AMD 

733 


Motorola 

MCI 733 


Raytheon 

RC733 

RM733 


Signetics 

pA733 


T! 

pA733 

SG74-' 

AMD 

741 


Motorola 

MCI 7*1 


National 

L.M741 


PM! 

SSS741 S39 


Raytheon 

RC741 

RM741 


RCA 

CA741 


Signetics 

pA741 


Tl 

pA741 

SG747 

AMD 

747 


Motorola ■ 

MC1747 


National 

UM747 


PMI 

SSS747 844 


Raytheon 

RC747 

RM747 


HCA 

CA747 


Tl 

M A747 

SG746 

AMD 

748 


Motorola 

MCI 748 


Manufacturer 

Replacement 


1C Master 

Device 

Source 

D&vice 

Page 

SG748. 

Raytheon 

RC748 




MM 748 



RCA 

CA748 



Signetics 

pA748 



Tl 

p.A748 


SG7520 

National 

DS7520 



Signetics 

7520 



Tl 

SN7520 


SG7521 

National 

DS7521 


SG/522 

Motorola 

MC7622 



National 

D37522 



Signetics 

7522 



Tl 

SN7522 


SG7S23 

Motorola 

MC7523 



Nat onal 

DS7523 


SG7524 

Motorola 

MC7524 



National 

DS7524 



Signetics 

SN7524 



Tl' 

SN7524 


SG7525 

Motorola 

MC7525 



National 

DS7525 


SG7528 

Motorola 

MC7528 



Tl 

SN7528 


SG7529 

Motorola 

MC7529 


SG7805 

Motorola 

MC7805 


SG7806 

Motorola 

MC7806 


SG7806 

Motorola 

MC7808 


SG7G12 

Motorola 

MC7012 


SG 7 8i 5 

Motorola 

MC7815 


SG781 8 

Motorola 

MC7818 


SG7624 

Motorola 

MC7S24 


Siliconix 

DG126 

intersH 

DG126 



National 

A HO 26 


DG12S 

Intersil 

DG129 



National 

AH0129 


DG133 

Intersil 

DG133 



National 

AH0133 


DG134 

intersii 

DG134 



National 

AH0134 


DG139 

Intersil 

DG139 



National 

AH0139 


DG140 

Intersil 

DG140 



National 

AH0140 


DG142 

Intersil 

DG142 



National 

AH0142 


DG143 

Intersil 

DG143 



National 

AH0143 


Do t 44 

Intersii 

UGl 44 



National 

AH0144 


DG145 

Intersii 

DG145 



National 

AH0145 


DG146 

Intersii 

DG146 



National 

AH01 46 


DG151 

Intersil 

DF151 • 



National 

AH0151 


DG153 

Intersil 

DG153 



National 

A! !0 153 


DG154 

intersii 

DG154 



National 

AM0154 


DG163 

Intersil 

DG163 



National 

AM0 163 


DG164 

Inters:! 

DG164 



National 

AM0 164 


DG180 

Intersil 

DG180 


DG181 

Intersil 

DG101 



Siliconix 

DG381 

530 

DG182 

Intersii 

DG182 



Tl 

Tl.102 


DG183 

intersii 

DG183 


DG184 

intersii 

DG’84 



Siliconix 

OG384 


DG185 

Intersil 

DG185 



Tl 

TL 185 


DG186 

intersii 

DG186 


DG187 

Intersil 

DG'87 



Siliconix 

DG387 

530 

DG188 

Intersil 

DG188 



Tl 

Til 88 


DG189 

intersii 

DG189 


DG190 

Intersil 

DG190 



Siliconix 

OG390 

530 

DG191 

Intersil 

DG191 



Manufacturer : Replacement 1C Master 

Device ' Source Device Page 


DG191 

Ti 

TL191 

DG200 

AO 

AD7513 


Micro Power 

MPS7513 

DG506 

AD 

A07506 


Harris 

HI506 


Intersil 

IH5060 


Micro Power 

MPS7506 

DG507 

AD 

AD7507 


DDC 

1507 


Micto Power 

MPS7507 

DG509 

Harris 

H1509A 

LD110 

Intersil 

LD110 

LD111 

intersii 

LD111 


Motorola 

MCI 405 

LD114 

Intersii 

LD114 

LM101. 

Motorola 

LM101 


RCA 

CA101 


Tl 

LM101 


Solid State Scientific 


F40175 NEC America uPD4 175 

F4034 NEC America pPD4034 

F4522 NEC America pPD4522 

F4526 NEC America pPD4526 

F4532 NEC America pPD4532 

SCL4000 Mite! SIL4000 

Motorola MCI 4000 

National CD4000 

RCA CD4000 

Solitron CM4000 

Tl TP4000 

SCL4001 Fairchild F4001 

Mitel SIL4001 

SIL4901 

Motorola MC 1 4001 

National CD4001 

NEC America pPD400i 

RCA CD4001 

SGS HBF4001 

Soiitron CM4001 

.Tl TP4001 

Toshiba TC4001 

SCL4002 Fairchild F4002 

Mitel SIL4002 

Motorola MCI 4002 

National CD4002 

NEC America M PD4002 

RCA CD4002 

SGS HBF4002 

Soiitron CM40Q2 

Tl TP4002 

Toshiba TC4002 

SCL4006 Fairchild F4Q06 

Motorola MCI 4006 

National CD40O6 

NEC America pPDAOOfi 

RCA CD4006 

Soiitron CM4006 

SCL4007 Fairchild F4007 

Mitel SIL4007 

Motorola MCI 4007 

National CD4007 

RCA CD4007 

SGS HBF4007 

Soiitron CM4007 

Tl TP4007 

Toshiba TC4007 

SCL4008 Fairchild F4008 

Motorola MCI 4008 

National CD4008 

RCA CD4008 

SGS HBF4008 

Soiitron CM4008 

Tl TP4008 

Toshiba TC4008 

SCL4009 Mitei SIL400S 

National CD4009 

RCA CD4009 

SGS HBF4009 

Soiitron CM4009 

Tl TP4009 

Toshiba TC4009 

SCL4010 Mitei SIL4010 

National CD4010 


Manufacturer | Replacement 1C Master 

Device ! Source Device Page 

SCL4010 RCA CD4010 

SGS HBF4010 

Soiitron CM4010 

Tl TP4010 

Toshiba TC4010 

SCL401 1 1 Fairchild F4011 

Mitei SIL401 1 

SIL491 1 

Motorola MCI 401 1 

National CD401 1 

NEC America ^xPD4011 

RCA CD4011 

SGS HBF4011 

Soiitron CM401 1 

Ti TP401 1 

Toshiba TC401 1 

SCL4012 Fairchild F4012 

Mitel SIL4012 

SIL4912 

Motorola MCI 401 2 

National CD4012 

NEC America jiPD401 2 

RCA CD4012 

SGS HBF4012 

Soiitron CM4012 

Tl TP4012 

Toshiba TC4012 

Mitel SIL4013 

Motorola MCI 401 3 

National CD4G13 

NEC America pPD40l3 

RCA CD4013 

SGS HBF4013 

Soiitron CM4013 

Tl TP4013 

Toshiba TC4013 

SCL4014 Fairchild F4014 

Mitel SIL4014 

Motorola MCI 401 4 

National CD4014 

NEC America pPD4014 
RCA CD4014 

SGS HBF4014 

Soiitron CM401 4 

Tl TP4014 

Toshiba TC4014 

SCL4015 Fairchild E4Q15 

Mitel SIL401 5 

Motorola MCI 401 5 

National CD401 5 

NEC America /xPD4015 
RCA CD4015 

SGS HBF4015 • 

Soiitron CM4015 

Ti TP4015 

Toshiba TC4015 

SCL4016 AD AD7516 

Fairchild F4016 

Micro Power MPS7516 

Mite! SIL4016 

Motorola MCI 4016 

National CD4016 

RCA CD4016 

CD4066 
Soutron CM4016 

Tl TP4016 

SCL4017 Fairchild F4017 

Mitel SIL4017 

Motorola MCI 401 7 

National CD4017 

NEC Amenca pPD4017 
RCA CD4017 

SGS HBF4017 

Soiitron CM401 7 

Tl TP4017 

Toshiba TC4017 

SCL4018 Fairchild F4018 

Mitel SIL401 8 

National CD4018 

RCA CD4018 

SGS HBF4018 

Soiitron CM4018 

T! TP4018 

Toshiba TC4016 

SCL4019 Fairchild F4019 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

i Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

j Replacement 
Source 

1C Master 
Device Page 

Manufacturer 

Device 

' Replacement 
Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
Source 

IC Master 
Device Page 

Solid State Scientific fcont’dt 

SCL4028 

National 

CD4028 

SCL4044 

Mitel 

SIL4044 

SCL4069 

Mitel 

SIL4069 



' 


NEC America 

jUPD4028 


Motorola 

MCI 4044 


Motorola 

MCI 4069 





RCA 

CD4028 


National 

CD4044 


National 

CD4069 

SCL4019 

Mitel 

SIL4049 


SGS 

HBF4028 


NEC America 

IUPD4044 



MM74C04 


National 

CD4019 


Soiitron 

CM4028 


RCA 

CD4044 


NEC America 

pPD4069 


NEC America 

,uPD4019 


Tl 

TP4028 


Soiitron 

CM4044 


RCA 

C 04069 


BCA 

CD4019 


Toshiba 

TC4028 


Tl 

TP4044 


Soiitron 

CM4069 


SGS 

HBF4019 

SCL4029 

Fairchild 

F4029 


Toshiba 

TC4044 


Tl 

TP4069 


Sohtron 

CM4019 


Mitel 

SIL4029 

SCL4045 

RCA 

CD4045 


Toshiba 

TC4069 


Tl 

TP4CH9 


National 

CD4029 

SCL4046 

Fairchild 

F4046' 

SCL4070 

Fairchild 

F4070 


Toshiba 

TC4019 


NEC America 

pPD4029 


Mitel 

SIL4046 


Mitel 

SIL4070 

SCL4020 

Fairchild 

F4020 


RCA 

CD4029 


Motorola 

MCI 4046 


National 

CD4070 


Mitel 

SIL4020 


SGS 

HBF4029 


National 

CD4046 



MM74C86 


Motorola 

MCI 4020 


Soiitron 

CM4029 


RCA 

CD4046 


RCA 

CD4070 


National 

CD4020 


Tl 

TP4029 


Soiitron 

CM4046 


Soiitron 

CM4070 


NEC America 

HPD4020 


Toshiba 

TC4029 

SCL4049 

Fairchild 

F4049 

SCL4071 

Fairchild 

F4071 


RCA 

CD4020 

SCL4030 

Fairchild 

F4030 


Mitel 

SIL4049 


Mitei 

SIL4071 


SGS 

HBF4020 


Mitel 

SIL4030 


Motorola 

MCI 4049 


Motorola 

MCI 4071 


Soiitron 

CM4020 


Motorola 

MCI 4507 


National 

CD4049 


National 

CD4071 


T! 

TP4020 


National 

CD4030 


NEC America 

p.PD4049 


NEC America 

HPD4071 


Toshiba 

TC4020 



CD4070 


RCA 

CD4049 


RCA 

CD4071 

SCL4021 

Fairchild 

F4021 



CD4507 


SGS 

HBF4049 


Soiitron 

CM4071 


Mitel 

SIL4021 



MM74C86 


Soiitron 

CM4049 


Tl 

TP4071 


Motorola 

MCI 4021 


NEC America p'PD4030 


Tl 

TP4049 


Toshiba 

•TC4071 


National 

CD4021 


RCA 

CD4030 


Toshiba 

TC4049 

SCL4072 

Fairchild 

F4072 


NEC America 

fl PO4021 



CD4070 

SCL4050 

Fairchild 

F4050 


Mitel 

SIL4072 


RCA 

CD4021 


SGS 

HBF4030 


Mitel 

SIL4050 


Motorola 

MCI 4072 


Soiitron 

CM4021 


Soiitron 

CM4030 


Motorola 

MCI 4050 


RCA 

CD4072 


T! 

TP4021 


Tl 

TP4030 


National 

CD4050 


Tl 

TP4072 


Toshiba 

TC4021 



TP4507 


NEC America 

pPD4050 


Toshiba 

TC4072 

SCL4022 

Fairchild - 

F4022 


Toshiba 

TC4030 


RCA 

CD4050 

SCL4073 

Fairchild 

F4073 


M4ei 

SIL4022 

SCL4033 

RCA 

CD4033 


SGS 

HBF4050 


Mitel 

SIL4073 


Motorola 

MCI 4022 


SGS 

HBF4033 


Soiitron 

CM4050 


Motorola 

MC 44073 


National 

CD4022 


Soiitron 

CM4033 


Tl 

TP4050 


National 

CD4073 


RCA 

CD4022 

SCL4034 

Fairchild 

F4034 


Toshiba 

TC4050 


NEC America 

fiPD4073 


SGS 

HBF4022 


Motorola 

MC 14034 

SCL4051 

Fairchild 

F4051 


RCA 

CD4073 


Soiitron 

CM4022 


National 

CD4034 


Mitel 

SIL4051 


Soiitron 

CM4073 


Tl 

TP4022 


NEC America 

juPD4034 


Motorola 

MC14051 


Tl 

TP4073 


Toshiba 

TC4022 


RCA 

CD4034 


National 

CD4051 


Toshiba 

TC4073 

SCL4023 

Fairchild 

<=4023 


Soiitron 

CM4034 

1 

NEC Amenca 

pPD4051 

SCL4075 

Fairchild 

F4075 





T:sr ; ,ba 



RCA 

OD4051 


iV'ilibt 

Siuhwi 3 | 



SIL4923 

SCL4035 

Fairchild 

F4035 


Soiitron 

CM4051 


Motorola 

MCI 4075 


Motorola 

MCI 4023 


Mitel 

SIL4035 


Tl 

TP4051 


National 

CD4075 


National 

CD4023 


Motorola 

MCI 4035 


Toshiba 

TC4051 


NEC America uPD4075 


NEC America 

uPD4023 


National 

C04035 

SCE4052 

Fairchild 

F4052 


RCA 

CD4075 


RCA 

CD4023 i 


NEC America /J.PD4035 | 


Mitel 

SIL4052 


Tl 

TP4075 


SGS 

HBF4023 


RCA • 

CD4035 


Motorola 

MCI 4052 


T oshiba 

TC4075 


Soiitron 

CM4023 


SGS 

HBF4035 


National 

CD4052 

SCL4076 

Fairchild 

F4076 


Tl 

TP4023 


Soiitron 

CM4035 


NEC America 

pPD4052 


Harris 

HD74C173 


Toshiba 

TC4023 


Tl 

TP4035 


RCA 

CD4052 


Mitel 

SIL4076 

SCL4024 

Fairchild 

F4024 


Toshiba 

TC4035 


Soiitron 

CM4052 


Motorola 

MCI 4076 


Mitel 

SIL4024 

SCL4040 

Fairchild 

F4040 


Tl 

TP4052 


National 

CD4076 


Motorola 

MCI 4024 


Mitel 

SIL4040 


Toshiba 

TC4052 



MM74C173 


National ' 

CD4024 


Motorola 

MCI 4040 

SCL4053 

Fairchild 

F4053 


RCA 

CD4076 


NEC America 

juPD4024 


National 

CD4040 


Mitel 

SIL4053 


Soiitron 

CM4076 


RCA 

CD4024 


NEC America /J.PD4040 j 


Motorola 

MCI 4053 

SCL4077 

Fairchild 

F4077 


SGS 

HBF4024 


RCA 

CD4040 


National 

CD4053 


Mitel 

SIL4077 


Soiitron 

CM4024 


Soiitron 

CM4040 


NEC Amenca 

m PD4053. 


Motorola 

MCI 4077 


Tl 

TP4024 


Tl 

TP4040 


RCA 

CD4053 


RCA 

CD4077 


Toshiba 

TC4024 


Toshiba 

TC4040 


Soiitron 

CM4053 


Soiitron 

CM4077 

SCL4025 

Fairchild 

F4025 

SCL4041 

Fairchild 

F4041 


Toshiba 

TC4053 

SCL4078 

Fairchild 

F4078 


Mitel 

SIL4025 


National 

CD4041 

SCL4060 

Mitel 

SIL4060 


Mitel 

SIL4078 



SIl4925 . 


RCA 

CD4041 


National 

CD4060 



SIL4978 


Motorola 

MCI 4025 1 


Soiitron • 

CM4041 


RCA 

CD4060 


Motorola 

MCI 4078 


National 

CD4025 ' j 


SSS 

CL4041 

SCL4066 

Fairchild 

F4066 


NEC Amenca 

pPD4078 

* 

NEC America 

uPD4025 

SCL4042 

Fairchild 

F4042 


Mitel 

SIL4066 


RCA 

C04078 


RCA 

CD4025 


Mitel 

SH4042 


Motorola 

MCI 4066 


Soiitron 

CM4078 


SGS 

HBF4025 


Motorola 

MCI 4042 


National 

CD4066 


Toshiba 

TC4078 


Soiitron 

CM4025 


National 

CD4042 


NEC America 

HPD4066 

SCL4081 

Fairchild 

F4081 


Tl 

TP4025 ! 


NEC America 

m PD4042 


RCA 

CD4063 


Mitel 

SIL4081 


Toshiba 

TC4025 


RCA 

CD4042 



CD4066 


Motorola 

MCI 4081 

SCL4026 

RCA 

CD4026 


SGS. 

HBF4042 


SGS 

HBF4066 


National 

CD4081 


Soiitron 

CM4026 


Soiitron ' 

.CM4Q42 


Signet) cs 

N4066 


NEC America pPD408l 

SCL4027 

Fairchild 

F4027 


Ti 

TP4042 


Soiitron 

CM4066 


RCA 

CD4081 


Mitel 

SIL4027 


Toshiba 

TC4042 


Toshiba 

TC4066 


Soiitron 

CM4081 


Motorola 

MC14027 

SCL4043 

Fairchiid 

F4043 

SCL4068 

Fairchild 

F4068 


Ti 

TP4081 


National 

CD4027 


Mitel 

SIL4043 


Mitel 

SIL4068 


Toshiba 

TC4081 


NEC America 

HPD4027 


Motorola 

MCI 4043 



SIL4968 

SCL4082 

Fairchild 

F4082 


RCA 

CD4027 


National 

CD4043 


Motorola 

MCI 406a 


Mitel 

SIL4082 


SGS 

HBF4027 


NEC America 

p.PD4043 


NEC America 

juPD4068 


Motorola 

MCI 4082 


Soiitron 

CM4027 


RCA 

CD4043 


RCA 

CD4068 


NEC Amenca 

/uPD4082 


Tl 

TP4027 


Soiitron 

CM4043 


Soiitron 

CM4068 


RCA 

CD4082 


Tosnba 

TC4027 


Ti 

TP4043 


Tl 

TP4068 


Tl 

TP4082 

SCL4028 

Fairchild 

F4028 


Toshiba 

TC4043 


Toshiba 

TC4068 


Toshiba 

TC4082 


Mitei 

SIL4028 

SCL4044 

Fairchiid 

F4044 

SCL4069 

Fairchild 

F4069 

SCL4094 

NEC America 

M PD4094 


Motorola 

MCI 4028 


Mitel 

SIL4043 


Harris 

HD74C04 


RCA 

CD4094 


♦ Discontinued 
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Solid State Scientific (cont’d) 

SCL4522 

National 

NEC America 

C 04522 

UPD4522 

CM4006 

Motorola 

National 

MCI 4006 

CD4006 

CM4016 

Fairchild 
Micro Power 

F4016 

MPS7516 



* 


RCA 

004018 


RCA 

CD4006 


Mitet 

Sit. 401 6 

SCL4402 

RCA 

CD4048 


Ti 

TP4522 


SSS 

SCL4006 


Motorola 

MC1401S 

SCL4412 

RCA 

CD4068 

SCL4526 

Fairchild 

F4526 

CM4007 

Fairchild 

F4007 


National 

CD4016 

SCL4445 

RCA 

CD4045 


Motorola 

MCI 4526 


Mitel 

■ SIL4007 


RCA 

CD4016 


SGS 

H8F4045 


NEC America 

pPD4526 


Motorola 

MCI 4007 



CD4066 


Solitron 

CM4045 


TI 

TP4526 


National 

CD4007 


SSS 

SCL4016 

SCL4449 

RCA 

CD4069 

SCC4527 

Motorola 

MC14527 


RCA 

CD4007 


Tt 

TP4016 

SCL4502 

Mitel 

SH4502 


National 

CD4527 


SGS 

HBF4007 

CM4017 

Fairchild 

F4017 


Motorola 

MCI 4502 


HCA 

C04527 


SSS 

SCL4007 


Mitei 

S1L40V7 


RCA 

CD4502 

SCL4528 

Fairchild 

F4528 


T! 

TP40Q7 


Motorola 

MCI 401 7 

SCL4508 

Mitel 

SIL4508 


Mitel 

SIL4528 


Toshiba 

TC4007 


National 

CD4017 


Motorola 

MC '4508 


Motorola 

MCI 4528 

CM4008 

Fairchild 

F4008 


•\'FC America 

U.PO4017 


NEC America 

pPD4508 


National 

CD4528 


Motorola 

MCI 4008 


RCA 

CD401 7 


RCA 

C04508 


NEC America 

pPD4528 


National 

CD4008 


SGS 

HBF4017 


Tosniba 

TC4508 


RCA 

CD4098 


RCA 

CD4008 


SSS 

SCL4017 

SCL4510 

Fairchild 

F4510 



CD4528 


SGS 

HBF4008 


TI 

TP4017 


Mitel 

SIL4510 


Toshiba 

TC4528 


SSS 

SCL4008 


Toshiba 

TC4017 


Motorola 

MC14510 

SCL4531 

Fairchild 

F4531 


TI 

TP4008 

CM4018 

Fairchild 

F4018 


National 

CD4510 


Motorola 

MC14531 


Toshiba 

TC4008 


Mitel 

SIL4018 


NEC America 

UPD4510 


RCA 

CD40101 

CM4009 

Mitel 

SI 14 009 


National 

CD4018 


RCA 

CD40 1 92 


Ti 

TP4531 


National 

CD4009 


RCA 

CD4018 



CD4510 

SCL4543 

Motorola 

MCI 4543 


RCA 

CD4009 


SGS 

MBP4018 


Toshiba 

TC4510 


National 

CD4543 


SGS 

HBF4009 


SSS 

SCL4018 

SCL4511 

Fairchild 

F4511 


RCA 

CD4056 


SSS 

SCL4009 


TI 

TP4018 


Mitel 

SM511 

SCL4555 

Fairchild 

F4555 


TI 

TP4009 


Toshiba 

TC4018 


Motorola 

MC14511 


wotoroia 

MCI 4555 


Toshiba 

TC4003 

CM4u i » 

Fait Child 

F4019 


National 

CQ 451 1 


NEC America 

pPD4555 

CM4010 

Mite! 

SIL4010 


Mitel 

S1L4019 , 


NEC America 

*pPD451 1 


RCA 

C04555 


National 

CD4010 


Motorola 

MC 14519 


RCA 

CD4511 

SCL4556 

Fairchild 

F4556 


RCA 

G 04010 


National 

CD4019 


Solitron 

CM451 1 


Motorola 

MCI 4556 


SGS 

HBF4010 


RCA 

CD4019 


Ti 

TP4511 


NEC America 

pPD4556 


SSS 

SCL4010 


SGS 

HBF4019 

SCL4512 

Fairchild 

F4512 


RCA 

CD4556 


T! 

TP4010 


SSS 

SCL4019 


Mitel 

SIL4512 

SCL4581 

Motorola 

MC14581 


Toshiba 

TC4010 


TI 

TP4019 


Motorola 

MCI 451 2 


RCA 

CD40181 

CM4011 

Fairchild 

F401 1 


Toshiba 

TC4019 


National 

CD4512 


Tj 

TP4581 


Mitel 

SIL401 1 

CM4020 

Fairchild 

F402Q 


NEC America 

,uPD4512 

SCL4582 

Fairchild 

F4582 


Motorola 

MCI 4011 


Mitel 

SIL4020 


Ti 

TP4512 


Motorola 

MCI 4582 


National 

CD4011 


Motorola 

MCI 4020 


Toshiba 

TC4512 


RCA 

CD40182 


NEC America 

pPD401 1 


National 

CD4020 

SCL4514 

Fairchild 

F4514 


TI 

TP4582 


RCA 

CD4011 


NEC America 

pPD4O20 


Mitel 

SIL451 4 

SCL4584 

Motorola 

MCI 4584 


SGS 

HBF4011 


RCA 

CD4020 


Motorola 

MCI 451 4 


National 

CD4584 


SSS 

SCL4011 


SGS 

HBF4020 


National 

CD4514 



MM74C14 


TI 

TP401 1 


SSS 

SCL4020 


NEC America 

^PD451 4 


NEC America 

pPD4584 


Toshiba 

TC4011 


TI 

TP4020 


RCA. 

G 045 14 


RCA 

CD401 6 

CM401? 

Fauchiid 

F4012 


Toshiba 

TC4020 


Sol'tron 

CM4514 

SCL4585 

Motorola 

MCI 4585 


Mitel 

SIL4012 

CM4021 

Fairchild 

F4021 


Toshiba 

TC4514 


National 

MM74C85 


Motorola 

MC14012 


Mitel 

SIL4021 

SCL4515 

Fairchild 

F4515 


RCA 

CD4063 


National 

CD4012 


Motorola 

MCI 4021 


Mitel 

SM..4515 


Toshiba 

TC4585 


NEC America 

pPD4012 


National 

CD4021 


Motorola 

National 

NEC America 

RCA 

MC14515 

CD4515 

pP045t5 

CD4515 

♦SCL5437 

Mostek 

MK50040 


RCA 

SGS 

SSS 

TI 

CD4012 

HBF4012 

SCL4012 

TP4012 


NEC America 
RCA 

SSS 

TI 

pPD4021 

CD4021 

SCL4021 

TP4021 


Solitron Devices 




Solitron 

CM4515 





Toshiba 

TC4012 . 


Toshiba 

TC4021 


Toshiba 

TC4515 

pA 2556" 

Mostek 

MK4007 

CM4013 

Fairchild 

F4013 

CM4022 

Fairchild . 

F4022 

SCL4516 

Fairchild 

F4516 

pA2656 

Mostek 

MK4007 


Mite! 

SIL4013 


Mito! 

SIL4022 


Mitel 

SIL4516 

M A3556 

Mostek 

MK4007 


Motorola 

MCI 401 3 


Motorola 

MCI 4022 


Motorola 

MCI 45 16 

pA3656 

Mostek 

MK4007 


National 

CD4013 


National 

CD4022 


National 

CD4516 

CM4000 

Mite! 

SIL4000 


NEC America 

p.PD4013 


RCA 

CD4022 


NEC America 

JJ.PD4516 


Motorola 

MCI 4000 


RCA 

CD4013 


SGS 

HBF4022 


RCA 

CD40193 


National 

CD4000 


SGS 

HBF4013 


SSS 

SCL4022 



CD4516 


RCA 

CD4000 


SSS 

SCL4013 


TI 

TP4022 


Toshiba 

TC4516 


SSS 

SCL4000 


Ti 

TP4013 


Toshiba 

TC4022 

SC1.4517 

Motorola 

MC14517 


TI 

TP4000 


Toshiba 

TC4013 

CM4023 

Fairchild 

F4023 


NEC America 

pP0451 7 

CM4001 

Fairchild 

F4001 

CM4014 

Fairchild 

F4014 


Mitei 

SIL4023 

SCL4518 

Fairchild 

F4518 


Mitel 

SIL4001 


Mitel 

SIL4014 


Motorola 

14023 


Mitel 

SIL4518 


Motorola 

MCI 4001 


Motorola 

MC14014 


National 

CD4023 


Motorola 

MCI 451 8. 


National 

CD4001 


National 

CD4014 


NEC America 

pPD4023 


National 

CD4518 


NEC America 

pPD4001 


NEC America 

pPD401 4 


RCA 

CD4023 


NEC America 

pPD45i8 


RCA 

CD4001 


RCA 

CD4014 


SGS 

HBF4023 


RCA 

CD4518 


SGS 

HBF4001 


SGS 

HBF4014 


SSS 

SCL4023 


Solitron 

CM4518 


SSS 

SCL4001 


SSS 

SCL4014 


TI 

TP4023 


TI 

TP4518 


TI 

TP4001 


TI 

TP4014 


Toshiba 

TC4023 


Toshiba 

TC4518. 


Toshiba 

TC4001 


Toshiba 

TC4014 

CM4024 

Fairchild 

F4024 

SCL4520 

Fairchild 

F4520 

CM4002 

Fairchild 

F4002 

CM4015 

Fairchild 

F4015 


Mitel 

SIL4024 


Mitel 

SIL4520 


Mite! 

SIL4002 


Mitel 

SIL4015 


Motorola 

MCI 4024 


Motorola 

MCI 4520 


Motorola 

MCI 4002 


Motorola 

MC14015 


National 

CD4024 


National 

CD4520 


National 

CD4002 


National 

CD4015 


RCA 

C04024 


NEC America 

p.PD4520 


NEC America 

pPD4002 


NEC America 

pPD4015 


SGS 

H8F4024 


RCA 

CD4520 


RCA 

CD4002 


RCA 

CD4015 


SSS 

SCt.4024 


Solitron 

CM4520 


SGS 

HBF4002 


SGS 

HBF4015 


TI 

TP4024 


TI 

TP4520 


SSS 

SCL4002 


SSS 

SCL4015 


Toshiba 

TC4024 


Toshiba 

TC4520 


TI 

TP4002 


TI 

TP4015 

CM4025 

Fairchild 

F4025 

SCL4522 

Fairchild 

F4522 


Toshiba 

TC4002 


Toshiba 

TC4015 


Mitel 

SIL4025 


Motorola 

MC14522 

CM4006 

Fairchild 

F4006 

CM4016 

AD 

AD7516 


Motorola 

MCI 4025 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Solitron Devices (cont’d) 

CM4040 

SSS 

Tl 

SCL4040 

TP4040 

CM4052 

SSS 

Tl 

SCL4052 

TP4052 

CM4081 

NEC America 
RCA 

pPD4081 

CD4081 





Toshiba 

TC4040 


Toshiba 

TC4052 


SSS 

SCL4081 

CM4025 

National 

CD4025 

CM4041 

Fairchild 

F4041 

CM4053 

Fairchild 

F4053 


Tl 

TP4081 


NEC America 

jaPD4025 


National 

CD4041 


Mitel 

SIL4053 


Toshiba 

TC4081 


RCA 

CD4025 


RCA 

CD4041 


Motorola 

MCI 4053 

CM4510 

National 

CD4510 


SGS 

HBF4025 


SSS 

CL4041 


National 

CD4053 


RCA 

CD4510 


SSS 

SCL4025 



SCL4041 


RCA 

CD4053 

CM4511 

Fairchild 

F4511 


Tl 

TP4025 

CM4042 

Fairchild 

F4042 


SSS 

SCL4053 


Mitel 

SIL451 1 


Toshiba 

TC4025 


Mitel 

SIL4042 


Toshiba 

TC4053 


Motorola 

MC14511 

CM4026 

RCA 

CD4026 


Motorola 

MCI 4042 

CM4066 

Fairchild 

F4066 


National 

CD4511 


SSS 

SCL4026 


National 

CD4042 


Mitel 

SIL4066 


RCA 

CD4511 

CM4027 

Fairchild 

F4027 


NEC America 

pPD4042 


Motorola 

MCI 4066 


SSS 

SCL4511 


Mitel 

SIL4027 


RCA 

CD4042 


National 

CD4066 


Tl 

TP451 1 


Motorola 

MCI 4027 


SGS 

HBF4042 


NEC America 

jaPD4066 

CM4514 

Fairchild 

F4514 


National 

CD4027 


SSS 

SCL4042 


RCA 

CD4063 


Mitel 

SIL4514 


NEC America 

m PD4027 


Tl 

TP4042 



CD4066 


Motorola 

MC14514 


RCA 

CD4027 


Toshiba 

TC4042 


SGS 

HBF4066 


RCA 

CD4514 


SGS 

HBF4027 

CM4043 

Fairchild 

F4043 


Signetics 

N4066 


SSS 

SCL4514 


SSS 

SCL4027 


Mitel 

SIL4043 


SSS 

SCL4066 


Toshiba 

TC4514 


Tl 

TP4027 


Motorola 

MCI 4023 


Toshiba 

TC4066 

CM4515 

Mitel 

SIL4515 


Toshiba 

TC4027 



MCI 4043 

CM4068 

Fairchild 

F4068 


Motorola 

MCI 451 5 

CM4028 

Fairchild 

F4028 


National 

CD4023 


Mitel 

SIL4068 


RCA 

CD4515 


Mitel 

SIL4028 



CD4043 


Motorola 

MCI 4068 


SSS 

SCL4515 


Motorola 

MCI 4028 


NEC America 

/xPD4043 


RCA 

CD4068 


Toshiba 

TC4515 


National 

CD4028 


RCA 

CD4023 


SSS 

SCL4068 

CM4516 

National 

CD4516 


NEC America 

HPD4028 



CD4043 


Tl 

TP4068 

CM4518 

Fairchild 

F4518 


RCA 

CD4028 


SSS 

SCL4023 


Toshiba 

TC4068 


Mitei 

SIL4518 


SGS 

HBF4028 



SCL4043 

CM4069 

Fairchild 

F4069 


Motorola 

MC14518 


SSS 

SCL4028 


Tl 

TP4043 


Harris 

HD74C04 


National 

CD4518 


Tl 

TP4028 


Toshiba 

TC4043 


Mitel 

SIL4069 


RCA 

CD4518 


Toshiba 

TC4028 

CM4044 

Fairchild 

F4044 


Motorola 

MCI 4069 


SSS 

SCL4518 

CM4029 

Fairchild 

F4029 


Mitel 

SIL4044 


National 

CD4069 


Tl 

TP4518 


Mitel 

SIL4029 


Motorola 

MCI 4044 



MM74C04 


Toshiba 

TC4518 


National 

CD4029 


National 

CD4044 


NEC America 

pPD4069 

CM4520 

Fairchild 

F4520 


NEC America 

(iPD4029 


NEC America 

juPD4044 


RCA 

CD4069 


Mitel 

SIL4520 


RCA 

CD4029 


RCA 

CD4044 


SSS 

SCL4069 


Motorola 

MCI 4520 


SGS 

HBF4029 


SSS 

SCL4044 


Tl 

TP4069 


National 

CD4520 


SSS 

SCL4029 


Tl 

TP4044 


Toshioa 

TC4069 


NEC America 

HPD4520 


Tl 

TP4029 


Toshiba 

TC4044 

CM4070 

Fairchild 

F4070 


RCA 

CD4520 


Toshiba 

TC4Q29 

CM4045 

RCA 

C 04045 


Mitel 

SIL4070 


SSS 

SCL4520 

CM4030 

Fairchild ' 

F4030 


SGS 

HBF4045 


National 

CD4070 


Ti 

, P4520 


Mitel 

SIL4030 


SSS 

SCL4445 



MM74C86 


Toshiba 

TC4520 


National 

CD4030 

CM4046 

Fairchild 

F4046 


RCA 

CD4070 

UC4250 

Intersil 

LM4250 


NEC America 

M PD4030 


Mitel 

SIL4046 


SSS 

SCL4070 


National 

LM4250 


RCA 

CD4030 


Motorola 

MCI 4046 

CM4071 

Fairchild 

F4071 


Silicon G 

SG4250 



CD4070 


National 

CD4046 


Mitel 

SIL4071 

UC4741 

PMI 

SSS741 839 


SGS 

SSS 

Tl 

Toshiba 

HBF4030 

SCL4030 

TP4030 

TC4030 


RCA 

SSS 

Fairchild 

RCA 

CD4046 

SCL4046 

F4047 

CD4047 


Motorola 

National 

NEC America 
RCA 

MCI 4071 

CD4071 

pPD4071 

CD4071 


RCA 

CA741 


CM4047 


Sprague Electric Company 

CM4032 

Motorola ’ 

MCI 4032 


Toshiba 

TC4047 


SSS 

SCL4071 





RCA 

CD4032 

CM4048 

RCA 

CD4048 


Tl 

TP4071 

UDN-571 1 

Motorola 

MC1471 


Toshiba 

TC4032 

CM4049 

Fairchild 

F4049 


Toshiba 

TC4071 


Signetics 

UDN5711 

CM4033 

RCA 

CD4033 


Mitel 

SIL4049 

CM4073 

Fairchild 

F4073 

UDN-5712 

Motorola 

MCI 472 


SGS 

HBF4033 


Motorola 

MC14049 


Mitel 

SIL4073 


Signetics 

UDN5712 


SSS 

SCL4033 


National 

CD4049 


Motorola 

MC14073 

UDN-571 3 

Motorola 

MCI 473 

CM4034 

Fairchild 

F4034 


NEC America 

p.PD4049 


National 

CD4073 


Signetics 

UDN5713 


Motorola 

MCI 4034 


RCA 

CD4049 


RCA 

CD4073 

UDN-571 4 

Motorola 

MCI 474 


National 

CD4034 


SGS 

HBF4049 


SSS 

SCL4073 


Signetics 

UDN5714 


RCA 

CD4034 


SSS 

SCL4049 


Tl 

TP4073 

ULN-2001 

Exar 

XR2201 


SSS 

SCL4034 


Tl 

TP4049 


Toshiba 

TC4073 


Fairchild 

9665 


Toshiba 

TC4034 


Toshiba 

TC4049 

CM4075 

RCA 

CD4075 


Motorola 

ULN-2001 

CM4035 

Fairchild 

F4035 

CM4050 

Fairchild 

F4050 

CM4076 

Fairchild 

F4076 


SGS 

L201 


Mitel 

SIL4035 


Mitel 

SIL4050 


Harris 

HD74C173 


Signetics 

NE5601 


Motorola 

MC14035 


Motorola 

MCI 4050 


Mitel 

SIL4076 



ULN2001 


National 

CD4035 


National 

CD4050 


Motorola 

MCI 4076 


Silicon G 

SG2001 


NEC America 

pPD4035 


NEC America 

fiPD4050 


National 

CD4076 


Tl 

ULN2001 


RCA 

CD4035 


RCA 

CD4050 



MM74C173 

ULN-2002 

Exar 

XR2202 


SGS 

HBF4035 


SGS 

HBF4050 


RCA 

CD4076 


Fairchild 

9666 


SSS 

SCL4035 


SSS 

SCL4050 


SSS 

SCL4076 


Motorola 

ULN-2002 


Ti 

TP4035 


Tl 

TP4050 

CM4077 

Fairchild 

F4077 


SGS 

i.202 


Toshiba 

TC4035 


Toshiba 

TC4050 


Mitel 

SIL4077 


Signetics 

NE5502 

CM4036 

RCA 

CD4036 

CM4051 

Fairchild 

F4051 


Motorola 

MC14077 



ULN2002 

CM4037 

RCA 

CD4037 


Mitel 

SIL4051 


RCA 

CD4077 


Silicon G 

SG2002 

CM4038 

Motorola 

MCI 4038 


Motorola 

MCI 4051 


SSS 

SCL4077 


Ti 

ULN2002 



MCI 4308 


National 

CD4051 

CM4078 

Fairchild 

F4078 

ULN-2003 

Exar 

XR2203 


RCA 

CD4038 


RCA 

CO4051 


Mitel 

SIL4078 


Fairchild 

9667 


Toshiba 

TC4038 


SSS 

SCL4051 


Motoroja 

MCI 4078 


Motorola 

ULN-2003 

CM4039 

RCA 

CD4039 


Tl 

TP4051 


RCA 

CD4078 - 


SGS 

L203 

CM4040 

Fairchild 

F4040 


Toshiba 

TC4051 


SSS 

SCL4078 


Signetics 

NE5503 


Mitel 

S1L4040 

CM4052 

Fairchild 

F4052 


Toshiba 

TC4078 



ULN2003 


Motorola 

MCI 4040 


Mitel 

SIL4052 

CM4081 

Fairchild 

F4081 


Silicon G 

SG2003 


National 

CD4040 


Motorola 

MCI 4052 


Mitel 

SIL4081 


Tl 

ULN2003 


NEC America 

pPD4040 


National 

CD4052 


Motorola 

MC14081 

ULN-2004 

Exar 

XR2204 


RCA 

CD4040 


RCA 

CO4052 


National 

CD4081 


Fairchild 

9668 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 


1C MASTER 1978 


2041 











IC MASTER 


Manufacturer 

; Replacemen 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

-ir-piacement 

IC Master 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 

Device 

Source 

Device Page 


Electric 






RPA 

nnanvo 

.0 

T*. 

CMi CAfii 

aprague 

(cont’d) 

v/Ompany 

KR2376 

Gl" 

AY5-2376 

♦SW4049 

RCA 

CD4049 

♦ SW962-1 

Motorola 

MC962 



KR3600 

Gl 

AY5-3600 

♦SW40S0 

RCA 




SN ’ 5962 







♦ SW705-1 

♦ SW705-2 

Motorola 

Tl 

Motorola 

MC353 

SN 159093 

MC853 

♦ SW962-2 

♦ SW963-1 



ULN-2004 

Motorola 

Signetics 

ULN-20C.4 

NE5504 

Stewart-Warner Microcircuits 

Ti 

Motorola 

SNl 5862 

MC9S3 



\ M Kjpn/v* 





Tl 

SN 1 58093 



&N1 5963 


Silicon G 

SG2004 

♦SW1800 

Motorola 

MCI 800 

♦ SW706-1 

Tl 

SN 15952 

♦ SW963-2 

Motorola 

MC863 


T! 

ULN2004 


Ti 

SN151800 

♦ SW706-2 

Motorola 

MC652 


Tl 

SNl 5363 

ULN-2021 


NE5501 

♦SW1301 

Motorola 

MCI 90 1 



Mrar.9 

♦ i 00 1 

MfM.-irn!* 

MCI GO 1 

! H M ocs'yo 

Siq^etics 

NES5Q2 


Tl 

SN151801 


Tl 

SN1 5552 

♦ 1004 

Motorola 

MCI 004 

ULN-2023 

Signetics 

NE5503 

♦ SW1802 

Motorola 

MCI 802 

♦SW708-1 

Motorola 

MC 956 

♦ 1006 

Motorola 

MCI 006 

ULN-2024 

S;Qf'i6tiCS 

NE5504 


Tl 

SN151802 



SN 15956 

♦ ' 007 

Motorola 

MC ’ 007 

ULN-21 11 

Fairchild 

pA21 36 

♦ SW1805 

Motorola 

MCI 805 

♦ SW708-2 

Motorola 

MC856 

♦ 1010 

Motorola 

MCI 010 


Motorola 

MCI 357 


Tl 

SN15805 


Tl 

SNl 5856 

♦ 1011 

Motorola 

MCI 011 


National 

LM2111 

♦SW1806 

Motorola 

MCI 806 

♦ SW709-1 

Motorola 

MC955 

♦ 1013 

Motorola 

MCI 01 3 


RCA 

CA2111 


Tl 

SN1S1806 


Tl 

SNl 5955 

♦ 1014 

Motorola 

MCI 01 4 

ULN-2114 

Fairchild 

juA746 

♦ SW1807 

Motorola 

MCI 807 

♦ SW709-2 

Motorola 

MC855 

♦ 1015 

Motorola 

MCI Ol 5 


RCA 

CA3072 


Tl 

SN151807 


Tl 

SNl 5855 

♦ 1016 

Motorola 

MCI 01 6 

♦ ULN-21 20 

Fairchild 

uA732 

♦ SW1808 

Motorola 

MCI 808 

♦ SW930-1 

Motorola 

MC930 

♦ 1017 

Motorola 

MCI Cl 7 

ULN-21 24 

Fairchild 

pA780 


Tt 

SN151808 


Tl 

SNl 5930 

♦ 1018 

Motorola 

MCI 01 8 


RCA 

CA3070 

♦ SW1810 

Motorola 

MCI 810 

♦ SW930-2 

Motorola 

MC830 

♦ 1019 

Motorola 

MC1019 

ULN-21 25 

RCA 

C A3 120 


Tl 

SN1 51810 


Tl 

SNl 5830 

♦ 1020 

Motorola 

MCI 020 

♦ ULN-2126 

Exar 

XR4739 

♦SW1812 

Motorola 

MC1812 

♦SW932-1 

Moiorola 

MC932 

♦ 1021 

Motorola 

Mu 1 021 


Fairchild 

pA739 


Tl 

SN151812 


Tl 

SNl 5932 

♦ 1024 

Motorola 

MCI 024 


SGS 

TBA231 

♦ SW1814 

Motorola 

MC1814 

♦ SW932-2 

Motorola 

MC832 

♦ 1025 

Motorola 

MCI 025 

ULN-21 27 

Fairchiid 

nA781 

♦ SW1900 

Motorola 

MCI 900 


Tl 

SNl 5832 

♦ 1029 

Motorola 

MCi 029 


RCA 

CA3071 


Tl 

SN151900 

♦ SW933-1 

Motorola 

MC933 

♦ 1030 

Motorola 

MCI 030 

♦ ULN-2128 

Fairchild 

uA767 

♦SW1901 

Motorola 

MC1901 


Tl 

SNl 5933 

♦ 1031 

Motorola 

MCI 031 

ULN-21 29 

Motorola 

MC1375 


Tl 

SN151901 

♦ SW933-2 

Motorola 

MC333 

♦ 1033 

Motorola 

MCI 033 

♦ i ll N-2131 

Fairchild 

1.A753 

♦ RW190? 

Motorola 

MCI 90? 


Tl 

SNl 5833 

♦ 1201 

Motorola 

MCI 201 

ULN-21 36 

Fairchild / 

pA2 1 36 


Tl 

SN151902 

♦ SW935-1 

Motorola 

MC940 

♦ 1202 

Motorola 

MC 1 202 


Motorola 

MCI 356 

♦ SWT 905 

Motorola 

MCI 905 


Ti 

SN i 5936 

♦ 1 203 

Motorola 

MC 1 203 

ULN-21 37 

Fairchild 

(iA720 


Tl 

SN151905 

♦ SW935-2 

Motorola 

MC640 

♦ 1204 

Motorola 

MCI 204 


RCA 

CA3123 

♦ SW1906 

Motorola 

MCI 906 


Tl 

SNl 5835 

♦ 1205 

Motorola 

MCI 205 

ULN-21 65 

Fairchild 

P.A3065 


Tl 

SN151906 

♦ SW936-1 

Motorola 

MC936 

♦ 1206 

Motorola 

MCI 206 


Motorola 

MCI 358 

♦ SW1907 

Motorola 

MCI 907 


Ti 

SN 15335 

♦ 4 207 

Motorola 

MCI ZZ 7 


RCA 

CA3065 


Tl 

SN 151 907 

♦ SW936-2 

Motorola 

MC836 

♦ 1208 

Motorola 

MCI 208 

ULN-2209 

Fairchild 

pA753 

♦ SW1908 

Motorola 

MCI 908 


Tl 

SNl 5836 

♦ 1203 

Motorola 

MC 1 209 

ULN-2210 

Exar 

XR1310 


Tl 

SN 1 5 1 908 

♦ SW937-1 

Motorola 

MC9"7 

♦ 1210 

Moiorola 

MC 1 2 1 0 


Motorola 

MC1310 

♦SW1910 

Motorola 

MCI 91 0 


Ti 

SN 1 5937 

♦ 121 1 

Motorola 

MCI 211 


RCA 

CA13’0 


Tl 

SN151910 

♦ SW937-2 

Motorola 

MC837 

♦ 1213 

Motorola 

MCi 213 

ULN-22H 

Motorola 

MC1310 

♦SW1912 

Motorola 

MC1912 


Tl 

SNl 5837* 

♦ 1214 

Motorola 

MCi 21 4 


pr,A 

CA3011 


Ti 

SN 1 5 1 9 1 2 

♦SW941-1 

Motorola 

MC941 

♦ 1215 

Motorola 

MCI 21 5 

ULN-2212 

RCA 

CA3012 

♦ SW1914 

Motorola 

MCI 91 4 


Tl 

SNl 5941 

♦ 1216 

Motorola 

MC1216 

ULN-2224 

Motorola 

MCI 324 s 

♦ SW301 

Motorola 

MC301 

♦ SW941-2 

Motorola 

MC841 

♦1217 . 

Motorola 

MCI 21 7 

ULN-2244 

ratrcniio 

uA758 

♦SW302 

Motorola 

MC-302 


Tl 

SN15B41 

♦ 1 21 6 

Motor ota 

MCI 2 IB 


RCA 

CA758 

♦ SW303 

Motorola 

MC303 

♦ SW944-1 

Motorola 

MC944 

♦ 1219 

Motorola 

MC1219 

♦ U IN -22 62 

Fairchiid 

f*A787 

♦ SW304 

Motorola 

MC304 


Tl 

SNl 5944 

♦ i 220 

Motorola 

MCI 220 


RCA 

CA3126 

♦SW305 

Motorola 

MC305 

♦ SW944-2 

Motorola 

MC844 

♦ 1221 

Motorola 

MC1221 

ULN-2264 

Fairchild 

uA3064 

♦ SW306 

Motorola 

MC306 


Ti 

SN-! 5844 

♦ 1224 

Motorola 

MC1224 


Motorola 

MCI 364 

♦ SW307 

Motorola 

MC307 

♦ SW945 2 

Tl 

SNl 5645 

♦ 1225 

Motorola 

MCI 225 


• ' 


*SvvoCS 

wiuiOi Ota 


*S*va*»u- - 

•VtGtUlUiS 

'nut 

* • 230 

VuktO? -J-a 

**'C C-dU 

♦ULN-2266 

RCA 

CA3066 

♦SW309 

Motorola 

MC309 


Tl 

SNl 5945 

♦ 1231 

Motorola 

MCI 231 

♦ ULN-2267 

Fairchild 

fiA3067 

♦ SW310 

Motorola 

MC310 

♦ SW945-? 

Motorola 

MC845 

♦ 1233 

Motorola 

MCI 233 

ULN-2269 

RCA 

CA312 1 

♦ SW311 

♦ SW351 

Motorola 

Motorola 

MC311 

MC351 

♦SW946-1 


MC946 




ULN-2278 

Fairchild 

fiA705 

Tl 

SNl 5946 

Synertek 


" 

ULN-2289 

Fairchild 

pA3089 

♦SW352 

Motorola 

MC352 

♦ SW946-2 

Motorola 

Tl 

MC846 

SNl 5846 





ML/M 


♦SW353 

Motorola 

MC353 





ULN-2298 

Motorola 

MCI 398 

♦ SW354 

Motorola 

•MC354 

♦ SW948-1 

Motorola 

MC948 

SY1103 

AMI 

S1103A 


RCA 

CA1398 

♦ SW355 

Motorola 

MC355 


Ti 

SNl 5948 

3Y1103A 

AMi 

Si I03A 

ULN-2741 

National 

LM741 

♦ SW356 

Motorola 

MC356 

♦SW948-2 

Motorola 

MC848 


Intel 

1 1 03 A 


RCA 

CA741 

♦SW357 

Motorola 

MC357 


Tl 

SNl 5848 


Rockwell 

1103A 


T! 

jxA741 

♦ SW358 

Motorola 

MC358 

♦ SW949-1 

Motorola 

MC949 

SV1402 

Signetics 

2502 

♦ ULN-2747 

RCA 

CA747 

♦SW359 

Motorola 

MC359 


Tl 

SNl 5949 

SY1403 

Siqnehcs 

2503 


T! 

pA747 

♦SW360 

Motorola 

MC360 

♦ SW949-2 

Motorola . 

MC649 

SY1 404 

Signetics 

2504 

ULN-3304 

Micro Comp MCC102 

♦ SW361 

Motorola 

MC361 


Tl 

SNl 5849 

SY21H02 

Fa. -child 

3542 

Ul N-3305 

Micro Comp MCC122 

♦ SW4001 

RCA 

CD4QG1 

♦ 3W95C-1 

Motorola 

MCS50 

3Y 2 i L02 


2I02L 

ULS- 

Sprague 

See ULN- 

♦ SW4002 
-♦SW401 1 

RCA 

RCA 

CD4002 

CD4011 

♦ SW950-2 

Tl 

Motorola 

SNl 5950 

MC850 

SY21C1 

Signetics 

Fairchild 

21L02 

2102 




Standard Microsystems 

♦ SW4012 

RCA 

CD4012 


Tl 

SNl 5850 



21021 

Corporation 


♦ SW4013 

RCA 

C04013 

♦ SW951-1 

Motorola 

MC951 


Signetics 

2101 


♦SW4015 

RCA 

CD4015 

♦SW951-2 

Tl 

SN15S51 

SY2102 

Signetics 

21F02 




♦ SW4016 

RCA 

CD4016 

Motorola 

MC851 

SY2111 

Signetics 

2111 

CG400 

Mostek 

MK2002 



CD4066 


Tj 

SNl 5851 

SY2112 

Signetics 

2112 


Tl 

TMS4100 

♦SW4017 

RCA 

CD4017 

♦ SW957-1 

Motorola 

MC957 

SY2114 

Fairchild 

2114 

COM 1671 

Western 

UC1671 

♦ SW4019 

RCA 

CD4019 


Ti 

SNl 5957 


Intel 

21 14 

COM2017 

AMI 

SI 883 354,1587 

♦ SW4020 

RCA 

CD4020 

♦ SW957-2 

Motorola 

MC857 


Tl 

TMS4045 


Tl 

TMS601 1 

♦ SW4021 

RCA 

CD4021 


Tl 

SNi 5857 

SV2316A 

Mostek 

MK31000 


Western 

TR1602 

♦ SW4023 

RCA 

CD4023 

♦ SW958-1 

Motorola 

MC958 

SY2316B 

Mosiek 

MK34G00 

COM2502 

Gl 

AY3-1014A 

♦ SW4024 

RCA 

CD4024 


Ti 

SNl 5958 

SY2533 

Signetics 

2533 



AY3-1015 

♦ SW4025 

RCA 

CD4025 

♦ SW958-2 

Motorola 

MC858 

SY6502 

MOS 

MCS6502 


Western 

TR1602A 

♦ SW4027 

RCA 

CD4027 


Tl 

SNl 5858 


Rockwell 

R6502 

COM2505 

Gl 

AY5-1013 

♦ SW4028 

RCA 

CD4028 

♦SW961-1 

Motorola 

MC961 

SY6503 

MOS 

MCS6503 

COM2601 

AMI 

S2350 368,1589 

♦ SW4029 

RCA 

C 04029 


Tl 

SNl 696* 


Rockwell 

R6503 

COM5016 

Western 

BR1941 

♦ SW4030 

RCA 

CD4030 

♦ SWS61-2 

Motorola 

MC861 

SY6504 

MOS 

MCS6504 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

j Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Device 

! Source 

Device 

Page 

Device 

1 Source 

Device Page 

Synertek (cont’d) 

♦LM1 1 1 

Motorola 

Raytheon 

MLM111 

LM111 






RCA 

CA1 1 1 

SY6504 

Rockwell 

R6504 



Signetics 

LM111 

SY6505 

MOS 

MCS6505 



Silicon G 

SG1 11 


Rockwell 

R6505 



Tl 

LM111 

SY6512 

MOS 

MCS6512 


♦LM124 

Motorola 

LM124 


Rockwell 

R6512 



Raytheon 

LM124 

SY6514 

MOS 

MCS6514 



RCA 

CA124 


Rockwell 

R6514 



Signetics 

LM124 

SY6515 

MOS 

MCS6515 



Silicon G 

SGI 24 


Rockwell 

R6515 



Tl 

LM124 

SY6520 

MOS 

MCS6520 


♦LM139 

Motorola 

LM139 


Rockwell 

R6520 



Raytheon 

LM139 

SY6522 

MOS 

MCS6522 



RCA 

CA139 

SY6530 

MOS 

MCS6530 



Silicon G 

SGI 39 


Rockwell 

R6530 



Tl 

LM139 

SY6532 

MOS 

MCS6532 


♦ LM201 

AD 

AD201 


Rockwell 

R6532 



AMD 

Fairchild 

LM201 

pA201 

LM201 

LM201 

Teledyne Crystalonics 


Intersil 

Motorola 






National 

LM201 

CDR125 

Siliconix 

D125 



RCA 

CA201 






Signetics 

LM201 

Teledyne Philbrick 

♦LM204 

Silicon G 

Tl 

Fairchild 

SG201 

LM201 

juA204 





1321 

Datel 

AM-4&2-2 



Motorola 

LM204 


Harris 

HA-2625 

692 


Raytheon 

LM204 

1322 

Datel 

AM-452-2 



Silicon G 

SG204 


Harris 

HA-2525 

660 


Tl 

LM204 

1323 

Harris 

HA-2705 

708 

♦IM205 

AMD 

LM205 

1324 

Harris 

HA-2505 

672 


Fairchild 

pA205 

1430 

Datel 

AM-500C 



Intersil 

LM205 

1431 

Harris 

HA-2065A 

664 


Motorola 

LM205 

4551 

Datel 

MXD-807 



National 

LM205 


Harris 

HI507A 

424 


Raytheon 

LM205 

4552 

Datel 

MX- 1606 



Silicon G 

SG205 


Harris 

Hi506A 

424 


Tl 

LM205 

4856 

Datel 

SHM-IC-1 

393 

♦LM207 

AMD 

.L.M207 


Harris 

HA-2425 

746 


Faircnila 

juA207 






Intersil 

LM207 

Teledyne Semiconductor 


Motorola 

Raytheon 

RCA 

LM207 

LM207 

CA207 






♦D555- 

Exar 

XR2556 



Signetics 

LM207 

♦LM101 

AD 

AD101 



Silicon G 

SG207 


AMD- 

LM101 



Tl 

LM207 


Fairchild 

M A101 


♦LM208 

Motorola 

LM208 


Intersil 

LM101 



National 

LM208 


Motorola 

LM101 



RCA 

CA208 


National 

LM101 



Silicon G 

SG208 


RCA 

CA101 


♦LM21 1 

AMD 

LM211 


Signetics 

LM101 



Fairchild 

m A21 1 


Silicon G 

SG101 



Intersil 

LM211 


Siliconix 

LM101 



Motoroia 

LM21 1 


Tl 

LM101 



National 

LM211 

♦LM104 

Motorola 

LM104 



Raytheon 

LM211 


Silicon G 

SGI 04 



RCA 

CA211 


Tl 

LM104 



Signetics 

LM211 

♦LM105 

AMD 

LM105 



Silicon G 

SG211 


Fairchild 

p.A105 



Tl 

LM211 


Intersil 

LM105 


♦LM224 

Motorola 

LM224 


Motorola 

LM105 



Raytheon 

LM224 


National 

LM105 



RCA 

CA224 


Raytheon 

LM105 



Signetics 

LM224 

- 

Silicon G 

SGI 05 



Silicon G 

SG224 


Tl 

LM105 



Tl 

LM224 

♦LM1-07 

AMD 

LM107 


♦LM239 

Motorola 

LM239 


Fairchild 

>iA1 07 



Raytheon 

LM239 


Intersil 

LM107 



RCA 

CA239 


Motorola 

LM107 



Silicon G 

SG239 


National 

LM107 



Tl 

LM239 


Raytheon 

LM107 


♦LM301 

AD 

AD301 


RCA 

CA107 



AMD 

LM301 


Signetics 

LM107 



Fairchild 

M A301 


Silicon G 

SGI 07 



Intersil 

LM301 


Tl 

LM107 



Motorola 

LM301 

♦IM108 

AD 

ADI 08 



National 

LM301 


Motorola 

LM108 



RCA 

CA301 


RCA 

CA108 



Signetics 

LM301 


Silicon G 

SGI 08 



Silicon G 

SG301 

♦ LM111 

AMD 

LM111 



Tl 

LM301 


Fairchild 

pAI 1 1 


♦LM304 

Fairchild 

pA304 


Intersil 

LM111 



Motorola 

LM304 


Manufacturer 
. Device 

j Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

| Replacement 
I Source 

IC Master 
Device Page 

♦ LM304 

Raytheon 

LM304 


♦MM54C73 

Harris 

HD54C73 



Silicon G 

SG304 



National 

MM54C73 



Tl 

LM304 


♦MM54C74 

Harris 

HD54C74 


♦LM305 

AMD 

LM305 



National 

MM54C74 



Fairchild 

pA305 


♦MM54C76 

Harris 

HD54C76 



Intersil 

LM305 



National 

MM54C76 



Motorola 

LM305 


♦ MM54C86 

Harris 

HD54C86 



National 

LM305 



National 

MM54C86 



Silicon G 

SG305 


♦ MM54C89 

Harris 

HD54C89 



Tl 

LM305 



National 

MM54C89 

1352 

♦ LM307 

AMD 

LM307 ' 


♦MM54C95 

Harris 

HD54C95 



Fairchild 

pA307 



National 

MM54C95 



Intersil 

LM307 


♦MM74C00 

Harris 

HD74C00 



Motorola 

LM307 



National 

MM74C00 



National 

LM307 



RCA 

CD4011 



Raytheon 

LM307 


♦MM74C02 

Harris 

HD74C02 



RCA 

CA307 



National. 

MM74C02 



Signetics 

LM307 



RCA 

CD4001 



Silicon G 

SG307 


♦MM74C04 

Harris 

HD74C04 



Tl 

LM307 



National 

MM74C04 


♦ LM308 

AMD 

LM308 



RCA 

CD4069 



Fairchild 

M A308 


♦MM74C10 

Harris ■ 

HD74C10 



Motorola 

LM308 



National 

MM74C10 



National . 

LM308 



RCA 

CD4023 



Signetics 

LM308 


♦ MM74C107 

Harris 

HD74C107 



Silicon G 

SG308 



National 

MM74C107 


♦ LM311 

AMD 

LM31 1 


♦MM74C14 

National 

MM74C14 



Fairchild 

pA31 1 


♦ MM74C151 

Harris 

HD74C151 



Intersil 

LM311 ■ 



National 

MM74C151 



Motorola 

LM311 


♦ MM74C154 

Harris 

HD74C154 



National 

LM311 



National 

MM74C154 



Raytheon 

LM311 


♦ MM74C157 

Harris 

HD74C157 



RCA 

CA31 1 



National 

MM74C157 



Signetics 

LM311 


♦MM74C160 

Harns 

HD74C160 



Silicon G 

SG311 



National 

MM74C160 



Tl 

LM311 


♦ MM74C161 

Harris 

HD74C161 


♦LM324 

Motorola 

LM324 



National 

MM74C161 



National 

LM324 


♦ MM74C162 

Harris 

HD74C162 



Raytneon 

LM324 



National 

MM74C162 



RCA 

CA324 


♦ MM74C163 

Harris 

KD74C1S3 



Signetics. 

LM324 



National 

MM74C163. 



Alteon G 

SG324 


♦ MM74C164 

harns 

HD/4C164 



Tl 

LM324 



National 

MM74C164 


♦LM339 

National 

LM339 


♦MM74C173 

Harris 

HD74C173 



RCA 

CA339 



National 

MM74C173 



Silicon G 

SG339 



RCA 

CD4076 



Tl 

LM339 


♦MM74C192 

Harris 

HD74C192 


♦LM376 

Fairchild 

fi.A376 



National 

MM74C192 


♦ MM54C00 

Harris 

HD54C00 



RCA 

CD40192 


♦ MM54C02 

Harris 

HD54C02 


♦MM74C193 

Harris 

HD74C193 



National 

MM54C02 



National 

MM74C193 


♦ MM54C04 

Harris 

HD54C04 



RCA 

CD40193 



National 

MM54C04 


♦MM74C195 

Harris 

HD74C195 


♦ MM54C10 

Harris 

HD54C10 



National 

MM74C195 



National 

MM54C10 


♦MM74C20 

Harris 

HD74C20 


♦ MM54C107 

Harris 

HD54C107 



National 

MM74C20 



National 

MM54C107 



RCA 

CD4012 


♦ MM54C151 

Harris 

HD54C151 


♦MM74C200 

National 

MM74C200 

1355 


National 

MM54C151 


♦MM74C42 

Harris 

HD74C42 


♦ MM54C154 

Harris 

HD54C154 



National 

MM74C42 



National 

MM54C154 



RCA 

CD4028 


♦MM54C157 

Harris 

HD54C1 57 


♦MM74C48 

Harris 

HD74C48 



National 

MM54C157 



National 

MM74C48 


♦ MM54C160 

Harris 

HD54C160 


♦MM74C73 

Harris 

HD74C73 



National 

MM54C160 



National 

MM74C73 


♦ MM54C161 

Harris 

HD54C161 


♦MM74C74 

Harris 

HD74C74 



National 

MM54C161 



National 

MM74C74 


♦ MM54C162 

Harris 

HD54C162 



RCA 

CD4013 



National 

MM54C162 


♦ MM74C76 

Harris 

HD74C76 


♦ MM54C163 

Harris 

HD54C163 



National 

MM74C76 



National 

MM54C163 



RCA 

CD4027 


♦ MM54C164 

Harris 

HD54C164 


♦ MM74C86 

Harris 

HD74C86 

- 


National 

MM54C164 



National , 

MM74C86 


♦ MM54C173 

Harris 

HD54C173 


♦MM74C89 

Harris 

HD74C89 



National 

MM54C173 



National 

MM74C89 

1352 

♦ MM54C192 

Hams 

HD54C1 S2 


♦ MM74C95 

Harris 

HD74C95 



National 

MM54C192 



National 

MM74C95 


♦ MM54C193 

Harris 

HD54C1 93 


♦TP1301 

AD 

AD509 



National 

MM54C193 


♦TP1322 

AD 

AD509 


♦ MM54C195 

Harris 

HD54C1 95 


♦TP301 

AD 

AD507 


♦MM54C20 

Harris 

HD54C20 


♦TP321 

AD 

AD507 



National . 

MM54C20 


♦ 1458 

Exar 

XR1458 


♦ MM54C200 

National 

MM54C200 

1355 


Fairchild 

M A1458 


♦ MM54C42 

Harris 

HD54C42 



Harris 

HA-2655 

704 


National 

MM54C42 



Motorola 

MCI 458 


♦ MM54C48 

National 

MM54C48 



National 

LM1458 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements, 
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Manufacturer . Replacement 
Device Source Device 


1C Master Manufacturer i Replacement 

Page Device i Source Device 


Teiedyne Semiconductor 
(cont’d) 


Telef unken 


*1458 

Raytheon 

RC1 458 





RCA 

CA1458 

TCA830 

SGS 

TCA830 



VfT456 

TD41083 

Sprague 

UL\k?P04 


Silicon G 

SG1458 

TDA440 

Riessey 

TDA440 


T! 

MCI 458 


SGS 

TDA440 

♦ 1 556 

Fairchild 

4 AI 558 

TL 1 723 

Signetics 

pA?23 


Harris 

HA-2650 704 

TL3723 

Signetics 

/J.A723 


Motorola 

MCI 558 





National 

LM1558 

Texas Instruments 


RCA 

CA 1 458 





Signetics 

MCI 558 





Silicon G 

SGI 568 

pA70 2 

Fairchild 

pA702 


Tl 

MCI 558 


Motorola 

MCI 71 2 

♦ 555 

Exar' 

XR555 


Raytheon 

RC702 


Motorola 

MCI 455 



RM702 


National 

LM555 

pA709 

Fairchild 

pA709 


Silicon G 

SG555 


Motorola 

MCI 709 


T| 

NE555 


National 

L.M709 



SE555 


Raytheon 

RC709 

♦ 556 

Exar 

XR556 



RM709 


Motorola 

MC3456 


Signetics 

m A709 


Silicon G 

SG556 

pA710 

Fairchild 

p.A71 0 


Tl 

NE556 


Motorola 

MCI 710 





National 

LM710 

♦558 

Silicon G 

SG558 


Raytheon 

RC710 

♦709 

Fairchild 

mA709 



RM710 


Mrtfnrnln 

MCI 7 09 


SinnAtirtQ 

nA7lf) 


Raytheon 

RC709 


Silicon G 

SG710 


Signetics 

pA709 

pA /1 1 

Fairchild 

pA/11 


. Tl 

pA709 


Motorola 

MC1711 

♦ 710 

Fairchild 

pA710 


National 

LM711 


Motorola 

MCI 710 


Raytheon 

RC71 1 


National 

LM?iO 



RM7 ; 1 


Raytheon 

RC710 


Signetics 

pA?n 


RCA 

CA710 


Silicon G 

SG711 


Signetics 

pA710 

pA723 

AMD 

723 


Silicon G 

SG710 


Fairchild 

,uA723 


T! 

pA710 


Intersil 

723 

♦711 

Fairchild 

pA?1 1 


Motorola 

MCI 723 


Motorola 

MCI 71 1 


National* 

LM723 


National 

LM711 


.Raytheon 

RC723 


Raytneon 

RC711 



RM723 


RCA 

CA711 


RCA 

CA723 


Silicon G 

SG711 


Signetics 

p A723 


Tt 

)j A71 1 


Silicon G 

SG723 

♦ 723 

AMD 

723 

pA733 

AMD 

733 


Intersil 

723 


Fairchild 

jiA733 


Motorola 

MC1723 


Motorola 

MCI 733 


National 

lm723 


Nauonai 

LM733 


Raytneon 

RC723 


Raytneon 

RC733 


Signetics 

pA723 



RM733 


Silicon G 

SG723 


Signetics 

u A733 


Tl 

pA723 


Silicon G 

SG733 

♦741 

AD 

AD741 

P-A741 

AMD 

741 


AMD 

741 


Fairchild 

pA741 


Fairchild 

pA741 


Intersil 

741 


Intersil 

741 


Motorola 

MCI 741 


Motorola 

MCI 741 


National 

LM741 


National 

LM741 


PMI 

OP-02 


Raytheon 

RC741 



PM741 


RCA 

CA741 



SSS741 


Signetics 

pA741 


Raytheon 

RC741 


Silicon G 

SG741 



RM741 


7i 

pA74 1 


RCA 

CA741 

♦ 747 

AMD 

747 


Signetics 

/J.A741 


Motorola 

MCI 747 


Silicon G 

SG741 


National 

L.M747 

uA747 

AMD 

747 


Raytheon 

RC747 


Fairchild 

/jlA7 47 


RCA 

CA747 


Motorola 

MCi 747 


Signetics 

pA747 


National 

LM747 


Silicon G 

SG747 


PMI 

PM747 

♦748 

Intersil 

748 



SSS747 


Motorola 

MCI 748 


Raytheon 

RC747 


National 

LM748 



RM747 


Raytheon 

RC748 


RCA 

CA747 


RCA 

CA748 


Silicon G 

SG747 


Signetics 

pA748 

pA748 

AMD 

748 


Tl 

pA748 


Fairchild 

P.A748 

♦8700 

Datel 

ADC-EK 8 B 


Intersil 

748 

♦8701 

Date! 

ADC-EK10B 


Motorola 

MCI 748 

♦8702 

Datel 

ADC-EK12B 


National 

LM748 

8750 

Date! 

ADC-EK12D 


Raytheon 

RC748 


Manufacturer Replacement 1C Master 

Device ' Source Device Page 

Manufacturer 

Device 

i Replacement 
1 Source 

Device 


Pflyfhartn 



1 

Nnflnns! 

t pa fig 


RCA 

CA748 



PMI 

PM355 


S»gnet«cs 

uA748 



Raytheon 

LF355 


Silicon G 

SG748 



Signetics 

LF355 

uA777 

Fairchild 

pA777 


LF356 

AMD 

LF3S6 


Intersil 

777. 



Fairchild 

fi.AF356 


Silicon G 

SG77? 



infarct! 

! P3FF 

pA78L02 

Signetics 

pA78L02 



Motorola 

LF356 

! fJ,A78L05 

Signetics 

pA78L05 



National 

LP356 

li A /R! Ofi 

Signacs 

,, A 781.06 



PMI 

PM356 

ixA78L08 

Signetics 

uA78L0S 



Raytheon 

LF356 

pA78Ll 2 

Signetics 

u A7RL1 2 



Signetics 

LF3S6 

uA73L1 5 

Signetics 

pA78L15 


LF357 

AMD 

LF357 

pA78M05 

Signetics 

pA78M05 



Fairchild 

pAF357 

pA?8M06 

Signetics 

/iA78M06 



Inte-'S’? 

LF357 

pA7805 

Signetics 

m A7805 



Motorola 

LF357 

pA7806 

Signetics 

pA7806 



National 

LF357 

M A 7 808 

Signetics 

u A 7808 



PMI 

PM357 

frA.7812 

Signetics 

pA7812 



Raylheon 

LF357 

pA781 5 

Signetics 

pA781 5 



Signetics 

LF357 

P.A7818 

Signetics 

p781 8 


LM101 

AMD 

LM101 

m A7824 

Signetics 

pA7824 



Fairchild 

pAIOI 

m A79M05 

Signetics 

pA79M05 



Intersil 

.LMl 01 

pA/'yMU 6 

Signet.cs 

pAi’sMoe 



Motorola 

LM101 

pA79M08 

Signetics 

pA79M08 



National 

LM101 

M A79M12 

- Signetics 

pA79M12 



RCA 

CM01 

juA79M15 

Signetics 

pA79Ml5 



Signetics 

LM 1 0 1 

pA79M24 

Signetics 

uA79M24 



Silicon G 

SGI 01 

pA7905 

Signetics 

p A 7905 


LM104 

Motorola 

LM104 

pA7906 

Signetics 

pA7906 



Silicon G 

SGI 04 

uA7908 

Sianetics 

uA79Q8 


LM105 

AMD 

LMI05 

H A7912 

Signetics 

pA79l2 



Intersil 

LM105 

p A7918 

Signetics 

/J.A791 6 



Motorola 

LM i 05 

pA7924 

Signetics 

pA7924 



National 

LM 1 05 

Lfi 55 

AMD 

LFI 56 



Raytheon 

LM 1 05 


Fairchild 

pAFI 55 



Silicon G 

SGI 05 


Inters;! 

LFI 55 


LMI06 

AMD 

JJ : 06 


Motorola 

LFI 55 


LM107 

AMD 

LMl 07 


National 

LF155 

786 


Fairchild 

pA107 


PMI 

PM 155 

871 


Intersil 

I..M107 


Raytheon 

LFI 55 



Motorola 

LM107 


Signetics 

LFI 55 



National 

LM107 

LF156 

AMD 

LFI 56 



Raytneon 

LM107 


Fairchild 

pAFt56 



RCA 

CA107 


Intersil 

LF1'56 



Signetics 

LM107 


Motorola 

LFI 56 



Silicon G 

SG107 


National 

LFI 56 

786 

lMi08 

AMD 

LM108 


PMI 

PM 156 

877 

LM111 

AMD 

LMl 1 1 


Raytneon 

LFI 56 



Intersil 

LM111 


Signetics 

LFI 56 



National 

LMl 11 

LF157 

AMD 

LFI 57 



Raytheon 

LMl 1 1 ' 


Fairchild 

pAFI 57 



RCA 

CA111 
















Motorola 

LFI 57 



Silicon G 

SGI i 1 


National 

LFI 57 

786 

LM118 

AMD 

LMl 18 


PMI 

PM157 

882 

LM301 

AMD 

LM301 


Raytheon 

LFI 57 



Farcbiid 

pA301 


Signetics 

LFI 57 



Intersil 

LM301 

LF255 

AMD 

LF255 



Motorola 

LM301 


Fairchild 

pAF255 



National 

LM301 


Intersil 

LF255 



Raytheon 

LM301 


Motorola 

LF255 



RCA 

CA301 


National 

LF255 

786 


Signetics 

LM301 


PMI 

PM255 

871 


Silicon G 

SG301 


Raytheon 

LF255 


LM304 

Fairchild 

uA304 


Signetics 

LF255 



Motorola 

LM304 

LF256 

AMD 

LF256 



Silicon G 

SG304 


Fairchild 

pAF256 


LM305 

AMD 

LM305 


Intersil 

' LF256 



Fairchild 

pA305 


Motorola 

LF256 



Intersil 

LM305 


National 

LF256 

786 


Motorola 

LM305 


PMI 

PM256 

877 


Raytheon 

LM305 


Raytheon 

LF256 



Silicon G 

SG305 


S gnetics 

LF256 


LM306 

AMD 

LM306 

LF257 

AMD 

LF257 


LM307 

AMD 

LM307 


Fairchild 

pAF257 



Fairchild 

pA307 


Intersil 

LF257 



Intersil 

LM307 


Motorola 

LF257 



Motorola 

L.M307 


National 

LF257 

786 


National 

LM307 

! 

PMI 

PM257 

882 


Raytheon 

LM307 


Raytheon 

LF257 



RCA 

CA307 


Signetics 

LF257 



Signetics 

LM307 

LF355 

AMD 

LF355 



Silicon G 

SG307 


Fairchild 

pAF355 


LM308 

AMD 

LM308 


Intersil 

LF355 


LM311 

AMD 

LM31 1 


Motorola 

LF355 



Fairchild 

4 A3 - 1 
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Bold face device numbers indicate manufacturers data is provided in the !C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 
. Device 

| Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

] Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
' Source 

Device 

IC Master 
Page 

Manufacturer 

Device 

j Replacement 
' Source 

IC Master 
Device Page 

Texas Instruments (cont’d) 

♦ SN10111 
♦SN10115 

Motorola 

Motorola 

MCI 01 11 

MC10115 

SN 15834 
SN15835 

Motorola 

Motorola 

MC834 

MC840 


SN 29002 
SN29003 

National 

ITT 

DM9002 

ITT9003 





♦ SN10116 

Motorola 

MC10116 


National 

DM935 



National 

DM9003 

LM311 

Intersil 

LM311 


♦SN10117 

Motorola 

MC10117 

SN15836 

Hitachi 

HD2206 


SN29004 

National 

DM9004 


Motorola 

LM311 


♦ SN10118 

Motorola 

MC10118 


Motorola 

MC836 


SN29005 

ITT 

ITT9005 


Raytheon 

LM311 . 


♦SN10119 

Motorola 

MC10119 


National 

DM936 



National 

DM9005 


RCA 

CA311 


♦ SN10121 

Motorola 

MC10121 

SN15837 

Motorola 

MC837 


SN29006 

National 

DM9006 


Signetics 

LM311 


♦ SN10130 

Motorola 

MCI 01 30 


National 

DM937 


SN29008 

ITT 

ITT9008 


Silicon G 

SG311 


♦ SN10131 

Motorola 

MC10131 

SN 15838 

Motorola 

MC835 



National 

DM9008 

LM318 

AMD 

LM318 


♦ SN10133 

Motorola 

MCI 01 33 

SN 15844 

Hitachi 

HD2209 


SN29009 

ITT 

ITT9009 

LM340-12 

National 

LM340-12 

806 

SN10140 

Plessey 

SP10140 


Motorola 

MC844 


' 

National 

DM9009 

LM340-15 

National 

LM340-1 5 

806 


Signetics 

10140 


National 

DM944 


SN29012 

ITT , 

ITT9012 

LM340-18 

National 

LM340-18 

806 

SN10144 

Motorola 

MCI 01 44 

SN15845 

Hitachi 

HD2205 



National 

DM9012 

LM340-24 

National 

LM340-24 

806 


NEC America jxPB10144 


Motorola 

MC845 


SN29016 

ITT 

ITT9016 

LM340-5 

National 

LM 340-5 

806 


Plessey 

SP10144 


National 

DM945 



National 

DM9016 

LM340-6 

National 

LM340-6 

806 


Raytheon 

RC10144 

SN15846 

Hitachi 

HD2203 


SN29024 

National 

DM8024 

LM340-8 

National 

LM340-8 

806 


Signetics 

10144 


Motorola 

MC846 


SN29300 

AMD 

930Q 

LM376 

Fairchild 

jiA376 


SN10147 

Fairchild 

FI 0405 


National 

DM946 



National 

DM8300 

MC1458 

Exar 

XR1458 


SN10148 

Hitachi 

HD10148 

SN15848 

Motorola 

MC848 



Raytheon 

RM9300 


Fairchild 

)x A1458 



NEC America jxPBl0148 


National 

DM948 


SN29301 

AMD 

9301 


Harris 

HA-2655 

704 


Plessey 

SP10148 

SN 15849 

Motorola 

MC849 



Fairchild 

9301 


Motorola 

MCI 458 



Signetics 

10148 


National 

DM949 



National 

DM8301 


National 

LM1458 


♦SN10160 

Motorola 

MCI 0160 

SN15850 

Motorola 

MC850 




DM9301 


PMI 

OP-14 

844 

♦ SN10161 

Motorola 

MC19161, 

SN15851 

Motorola 

MC851 


SN29308 

AMD 

9308 



SSS1458 

844 

SN10164 

Fairchild 

FI 01 64 

SN15857 

Motorola 

MC857 



Fairchild 

9308 


Raytheon 

RC1458 



Hitachi 

HD10164 


National 

DM957 



Raytheon 

RC9308 



RC4558 



Motorola 

MC10164 

SN 15858 

Motorola 

MC858 




RM9308 


RCA 

CA1458 



NEC America ^iPB10164 


National 

DM958 


SN29309 

AMD 

9309 


Signetics 

MCI 458 



Plessey 

SP10164 

SN15861 

Motorola 

MC861 



Fairchild 

9309 


Silicon G 

SGI 458 



Signetics 

10164 


National 

DM961 



National 

DM8309 

MC148SA 

Signetics 

MC1489A 


SN10174 

Fairchild 

FI 01 74 

SN 15862 

Hitachi 

HD2207 


SN29310 

AMD 

9310 

MCI 558 

Exar 

XR1558 



Hitachi 

HD10174 


Motorola 

MC862 



National 

DM8310 


Fairchild 

>iA1558 



Motorola 

MCI 01 74 


National 

DM962 



Raytheon 

RM9310 


Harris 

HA-2650 

704 


NEC America 

jxPB10174 

SN15863 

Motorola 

MC863 


SN23311 

AMD 

3311 


Motorola 

MCI 558 



Plessey 

SP10174 


National 

DM963 



National 

DM8311 


National 

LM1558 



Signetics 

10174 

SN1 59093 

Motorola 

MC953 



Raytheon 

RM9311 


PMI 

PM 1558 

844 

SN10175 

Motorola 

MC10175 


Raytheon 

RM993 


SN29312 

AMD 

9312 



SSS1558 

844 

♦SN10179 

Motorola 

MC10179 

SN1 59094 

Motorola 

MC956 



ITT 

ITT9312 


Raytheon 

RM1558 


♦ SN10181 

Motorola 

MC10181 


Raytheon 

RM994 



National 

DM8312 



RM4558 


SN151800 

Motorola 

MCI 800 

SN 159097 

Motorola 

MC955 



Raytheon 

RC9312 


RCA 

CA1558 



National 

DM1800 


Raytheon 

RM997 




RM9312 


Silicon G 

SGI 558 


SN151801 

Motorola 

MCI 801 

SN1 59099 

Motorola 

MC952 


SN29316 

AMD 

9316 

NE555 

AMD 

NE555 



National 

DM1801 


Raytheon 

RM999 



National 

DM8316 


Exar 

XR555 


SN 151802 

Motorola 

MCI 802 

SN15930 

Motorola 

MC930 



Raytheon 

RM9316 


Fairchild 

uA555 


SN151803 

Motorola 

MCI 803 


Raytheon 

RM930 


SN29318 

AMD 

9318 


Intersil 

NE555 


SN151804 

Motorola 

MCI 804 

SN 15931 

Motorola 

MC931 



National 

DM8318 


Motorola 

MCI 455 


SN1 51805 

Motorola 

MCI 805 


Raytheon 

RM931 


SN29322 

AMD 

9322 


Raytheon 

RC555 


SN151806 

Motorola 

MCI 806 

SN 15932 

Motorola 

MC932 



National 

DM8322 


RCA 

CA555 


SN151807 

Motorola 

MCI 807 


Raytheon 

RM932 


SN29334 

National 

DM8334 


Signetics 

NE555 


SN151808 

Motorola 

MCI 808 

SN15933 

Motorola 

MC933 


SN29601 

AMD 

9601 


Silicon G 

SG555 


SN151809 

Motorola 

MCI 809 


Raytheon 

RM933 



ITT 

ITT9601 

NE556 

Exar 

XR556 


SN151810 

Motorola 

MC1810 

SN15934 

Motorola 

MC934 



Motorola 

MC9601 


Fairchild 

MA556 


SN15181 1 

Motorola 

MC1811 


Raytheon 

RM934 



National 

DM8601 


Motorola 

MC3456 


SN151812 

Motorola 

MC1812 

SN 15935 

Motorola 

MC940 



Raytheon 

RF9601 


Silicon G 

SG556 


SN151820 

Motorola 

MCI 820 


Raytheon 

RM935 


SN29602 

National 

DM8602 

RC4136 

Exar 

XR4136 


SN151900 

Motorola 

MCI 900 

SN15936 

Motorola 

MC936 



Raytheon . 

RM9322 


Raytheon 

RC4136 


SN151901 

Motorola 

MCI 901 


Raytheon 

RM936 


SN39000 

Fairchild 

9000 

RC4558 

Exar 

XR4558 


SN151902 

Motorola 

MCI 902 

SN 15937 

Motorola 

MC937 


SN39001 

Fairchild 

9001 


Motorola 

MC4558 


SN151904 

Motorola 

MCI 904 


Raytheon 

RM937 


SN39024 

National 

DM9024 


Raytheon 

RC4558 


SN151905 

Motorola 

MCI 905 

SN 15938 

Motorola 

MC935 


SN39300 

National 

DM9300 

RM4136 

Exar 

XR4136 


SN151906 

Motorola 

MCI 906 

SN 15944 

Motorola 

MC944 


SN39301 

Fairchild 

9301 


Raytheon 

RC4136 


SN151907 

Motorola 

MCI 907 


Raytheon 

RM944 



National 

DM9301 

RM4558 

Exar 

XR4558 


SN151908 

Motorola 

MCI 908 

SN 15945 

Motorola 

MC945 


SN39308 

Fairchild 

9308 


Motorola 

MC4558 


SN151909 

Motorola 

MCI 909 


Raytheon 

RM945 


SN39309 

Fairchild 

9309 


Raytheon 

RM4558 


SN151910 

Motorola 

MC1910 

SN15946 

Motorola 

MC946 



National 

DM9309 , 

SE555 

AMD 

SE555 


SN151911 

Motorola 

MC1911 


Raytheon 

RM946 


SN39310 

National 

DM9310 


Exar 

XR555M 


SN151912 

Motorola 

MC1912 

SN15948 

Motorola 

MC948 


SN3931 1 

National 

DM9311 


Intersil 

SE555 


SN151920 

Motorola 

MCI 920 


Raytheon 

RM948 


SN39312 

Fairchild 

9312 


Motorola 

MCI 555 


SN1 58093 

Motorola 

MC853 

SN 15949 

Motorola 

MC949 



National 

DM9312 


Raytheon 

RM555 



National 

DM9093 


Raytheon 

RM949 


SN39316 

National 

DM9316 


RCA 

CA555' 


SN 158094 

Motorola 

MC856 

SN15950 

Motorola 

MC950 


SN39318 

National 

DM9318 


Signetics 

SE555 



National 

DM9094 


Raytheon 

RM950 


SN39322 

National 

DM9322 


Silicon G 

SG555 


SN 158097 

Motorola 

MC855 

SN15951 

Motorola 

MC951 


SN39334 

National 

DM9334 

SGI 524 

Exar 

XR1524 



National 

DM9097 


Raytheon 

RM951 

» 

SN39601 

National 

DM9601 

SG2524 

Exar 

XR2524 


SN 158099 

Motorola 

MC852 

SN15957 

Motorola 

MC957 


SN39602 

National 

DM9602 

SG3624 

Exar 

XR3524 



National 

DM9099 

SN 15958 

Motorola 

MC958 


SN429301 

iTT 

ITT9301 

♦SN10101 

Motorola 

MC10101 


SN15830 

Hitachi 

HD2204 

SN15961 

Motorola 

MC961 


♦ SN52L022 

Tl 

TL022M 

♦ SN10102 

Motorola 

MC10102 



Motorola 

MC830 


Raytheon 

RM961 


♦ SN52L044 

Tl 

TL044M 


NEC America 

jxPBl0142 



National 

DM930 

SN 15962 

Motorola 

MC962 


♦ SN52101 

Tl 

LM101 


Plessey 

SP10142 


SN15831 

Motorola 

MC831 


Raytheon 

RM962 


SN52104 

Tl 

LM104 

♦ SN10104 

Motorola 

MC10104 


SN 15832 

Hitachi 

HD2201 

SN 15963 

Motorola 

MC963 


♦ SN52105 

Tl 

LM105 

♦SN10105 

Motorola 

MC10105 



Motorola 

MC832 


Raytheon 

RM963 


♦ SN52106 

Tl " 

LM106 

♦SN10106 

Motorola 

MCI 01 06 



National 

DM932 

SN29000 

Fairchild 

9000 


♦ SN52107 

Tl 

LM107 

♦SN10107 

Motorola 

MC10107 


SN15833 

Hitachi 

HD2202 

SN29001 

Fairchild 

9001 


♦ SN52108 

AMD 

LM108 

♦ SN10109 

Motorola 

MCI 01 09 



Motorola 

MC833 


ITT 

ITT9001 



Intersil 

LM108 

♦ SN10110 

Motorola 

MC10110 



National 

DM933 

SN29002 

ITT 

ITT9002 



Motorola 

LM108 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

j Replacement 

IC Master 

1 Manufacturer 

j Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer | Replacement 

IC Master 

Device 

.! Source 

Device Page 

! Device 

Source 

Device Page 

Device 

‘ Source 

Device Page 

Device ! Source 

Device 

Pege 

Texas instruments (cont’d) 

I CMCvU-M 1 

1 ^ ' ' 1 

i 

National 

Raytheon 

DM54H1 1 

54HH 

I SN54H73 

Pgifrhiiri 

ITT 

9H73 

ITT54H73 

SN54LS114 Fairchild 
Motorola 

54LS114 
SN54LS1 14 





i 

Signetics 

54H11 


National 

DM54H73 

National 

DM54LS1 14 


♦ SN52108 

National 

LM108 

SN54H15 

Fairchild 

54H15 


Signetics 

54H73 

Raytheon 

54LS114 



Raytheon 

LM108 


Raytheon 

54H15 

SN54H74 

Fairchild 

54H74 

Signetics 

54LS114 



RCA 

CA108 

SN54H183 

Fairchild 

54H183 



9H74 

SN54LS12 Fairchild 

54LS12 



Silicon C? 

SO’ OR 



93H183 


ITT 

ITT54H74 

National 

DM54LS12 


♦SN52109 

ii 

LM1C9 

SN54H20 

Fairchild 

54H20 


National 

DM54H74 

Raytheon 

54LSI2 


SN52110 

AMD 

LM110 



9H20 


Raytheon 

54H74 

Signetics 

54LS12 



Intersil - 

LM110 


ITT 

ITT54H20 


Signetics 

54H74 

SN54LS122 National 

DM54LS122 



Motorola 

LM110 


National 

DM54H20 

SN54H76 

Fairchild 

54H76 

Raytheon 

54LS122 

275 


Nalional 

LM110 


Raytheon 

54H20 



9H76 

SN54LS123 AMD 

SN54LS123 



Silicon G 

SGI 10 


Signetics 

54H20 


National 

DM54H76 

National 

DM54LS123 


♦ SN521 1 1 

Tl 

LM111 

SN54H21 

Fairchild 

54H21 


Signetics 

54H76 

Raytheon 

54LS123 

275 

♦SN52118 

Ti 

uMl 18 



9H21 

SN54H78 

Fairchiid 

54H78 

SN54LS125A Fairchild 

54LS125 


SN52197 

Signetics 

S8291 


ITT 

ITT54H21 



9H78 

National 

DM54LS125 


♦SN52506 

Tt 

TL506 


National 

DM54H21 


National 

DMS4H78 

Raytheon 

54LS125 


♦ SN52510 

Tl 

TL510 


Signetics 

54H21 

SN54H87 

Fairchild 

54H87 

Signetics 

54 LSI 25 


♦SN52514 

Tl 

TL514 

SN54H22 

Fairchild 

54H22 



93H87 

SN54LS126A Fairchild 

54LS126 


♦SN52555 

Tl 

SE555 



9H22 

SN54LS00 

Fairchild 

. 54LS00 

Motorola 

SN54LS126 


♦SN52558 

Tl 

MCI 558 


National 

DM54H22 


Motorola 

SN54LS00 

National 

DM54LS126 


♦SN52702 

Tl 

TL702 


Raytheon 

54H22 


National 

DM54LS00 

Raytheon 

54LS126 


♦SN52702A 

Tl 

M A702 


Signetics 

54H22 


Raytheon 

54LSOO 

Signetics 

54LS126 


♦SN52709 

Tl 

pA70S 

SN54H30 

Fairchild 

54H30 


Signetics 

54LS00 

SN54LS13 Motorola 

SN54LS13 


♦SN52710 

Tl 

TL710 



9H30 

SN54LS01 

Fairchild 

54LS01 

National 

DM54LS13 


♦SN5271 1 

Tl 

pA71 1 


ITT 

ITT54H30 


National 

DM54LS01 

Raytheon 

54LS13 

264 

♦SN52723 

Tl 

pA723 


National 

DM54H30 


Raytheon 

54LS01 

Signetics 

54LS13 


♦SN52733 

Tl 

uA733 


Signetics 

54H30 


Signetics 

54LS01 

SN54LS132 Fairchild 

54L.S1 32 


♦SN52741 

Tl 

pA741 

SN54H40 

Fairchild 

54H40 

SN54LS02 

Fairchild 

54LS02 

Motorola 

SN54LS132 


♦SN52747 

Ti 

u A747 



9H40 


Motorola 

SN54LS02 

National 

DM54LS132 


*SNIK57ilft 

Tl 

,i A748 


ITT 

ITT54H40 


National 

DM54LS02 

Signetics 

54LS132 


♦SN52771 

Signetics 

MCI 556 


National 

DM54H40 


Raytheon 

54LS02 

SN54LS136 Fairchild 

54 LSI 36 


♦SN52777 

Tl 

jxA777 


Rayineon 

54H40 


Signetics 

54LS02 

Motorola 

SN54LSI36 


♦SN52810 

Tl 

TL810 


Signetics 

54H40 

SN54LS03 

Fairchild 

54LS03 

Raytheon 

54LS136 


♦SN52811 

Tl 

TL811 

SN54H50 

Fairchild 

54H50 

j 

Motorola 

SN54LS03 

Signetics 

54LS136 


♦SN52820 

Tl 

TL820 



9H50 


National 

DM54LS03 

SN54LS138 AMD 

SN54LS1 38 


SN54H00 

Fairchild 

54H00 


ITT 

;7T54H50 


Raytheon 

54LS03 . 

Fairchild 

54LS138 




9H00 


National 

DM54 H50 


Signetics 

54LS03 

Motorola 

SN54LS138 



ITT 

ITT54H00 


Signetics 

54H50 

SN54LS04 

Fairchild 

54LS04 

National 

DM54LS138 



National 

DM54 H00 

SN54H51 

Fairchild 

54H51 


Motorola 

SN54LS04 

Raytheon 

54LS138 



Raytheon 

54H00 



9H51 


National 

DM54LS04 

Signetics 

54LS138 



Signetics 

54H00 


ITT 

ITT54H51 


Raytheon 

54LS04 

SN54LS139 AMD 

SN54LS139 


SN54H01 

Fairchild 

54H01 


National 

DM54H51 


Signetics 

54LS04 

Fairchild 

54LS139 




SH01 


Signetics 

54H51 

SN54LS05 

Fairchild 

54LS05 

Motorola 

SN54LS139 



ITT 

ITT54H01 

SN54H52 

Fairchild 

54H52 


Motorola 

SN54LS05 

National 

DM54LS139 



National 

DM54H01 



9H52 


National 

DM54LS05 

Raytheon 

54LS139 



Raytheon 

54H01 


National 

DM54H52 


Raytheon 

54LS05 

Signetics 

54LS139 



Signetscs 

54H01 


Signetics 

54H52 


Signetics 

54LS05 


74LS139 


SN54H04 

Fairchild 

54H04 

SN54H53 

Fairchild 

54H53 

SN54LS08 

Fairchild 

54LS08 

SN54LS14 Fairchild 

54LS14 




9H04 



9H53 


Motorola 

SN54LS08 

Motorola 

SN54LS14 



ITT 

ITT54H04 


ITT 

ITT54H53 


National 

DM54LS08 

National 

DM54LS14 



National 

DM54 H04 


National 

DM54H53 


Raytheon 

54LS08 

Raytheon 

54LS14 

264 


Raytheon 

54H04 


Signetics 

54H53 


Signetics 

54LS08 

Signetics 

54 LSI 4 



Signetics 

54H04 

SN54H54 

Faircnild 

54H54 

SN54LS09 

Fairchild 

54LS09 

SN54LS148 AMD 

SN54LS148 


SN54H05 

Fairchild 

54H05 



9H54 


Motorola 

SN54LS09 

SN54LS15 Fairchild 

54LS15 




9H05 


ITT 

ITT54H54 


National 

DM54LS09 

Motorola 

SN54LS15 



ITT 

[TT54H05 


National 

DM54H54 


Raytheon 

54LS09 

National 

DM54LS15 



National 

DM54H05 


Signetics 

54H54 


Signetics 

54LS09 

Raytheon 

54LS15 



Haytheon 

54H05 

SN54H55 

Fairchild 

54H55 

SN54LS10 

Fairchild 

54LS10 

Signetics 

54LS15 



Signetics 

54H05 



9H55 


Motorola 

SN54LS10 

SN54LS151 AMD 

SN54LS151 


SN54H10 

Fairchild 

54H10 


National 

DM54H55 


National 

DM54LS10 

Fairchild 

54LS151 




9H10 


Signetics 

54H55 


Raytheon 

54LS10 

Motorola 

SN54LS151 



ITT 

ITT54H10 

SN54H60 • 

' Faircnild 

54H60 


Signetics 

54LS10 

National 

DM54LS151 



National 

DM54H10 



9H60 

SN54LS107 Fairchild 

54 LSI 07 

Raytheon 

54LS151 



Raytheon 

54H10 


ITT 

ITT54H60 


Motorola 

SN54LS107 

Signetics 

54LS151 



Signetics 

54H10 


National 

DM54H60 


National 

DM54LS107 

SN54LS1 52 Fairchild 

54LS152 


SN54H101 

Fairchild 

54H101 


Signetics 

54H60 


Raytheon 

54LS107 

Motorola 

SN54LS152 




SH101 

SN54H61 

Fairchild 

54H61 


Signetics 

54LS107 

Raytheon 

54LS152 



Signetics 

54H101 



9H61 

SN54LS109 

Fairchild 

54LS109 

SN54LS153 AMD 

SN54LS153 


SN54H102 

Fairchild 

54H102 


National 

DM54H61 


Motorola 

SN54LS109 

Fairchild 

54LS153 




9H102 


Signetics 

54H61 


National 

DM54LS109 

Motorola 

SN54LS153 



Signetics 

54H102 

SN54H62 

Fairchild 

54H62 


Raytheon 

54LS109 

National 

DM54LS153 


SN54H103 

Fairchild 

54H103 



9H62 


Signetics 

54LS109 

Raytheon 

54LS153 




9H103 


Nat.onal 

DM54H62 

SN54LS1 1 

Fairchild 

54LS11 

Signetics 

54LS153 



National 

DM54H103 


Signetics 

54H62 


Motorola 

SN54LS1 1 

SN54LS155 Fairchild 

54LS155 



Signetics 

54H103 

SN54H71 

Fairchild 

54H71 


National 

DM54LS1 1 

Motorola 

SN54LS155 


SN54H106 

Fairchild 

54H106 



9H71 


Raytheon 

54LS11 

National 

DM54LS155 




9H106 


National 

DM54H71 


Signetics 

54LS1 1 

Raytheon 

54LS155 



National 

DM54H106 


Signetics 

54H71 

SN54LS1 12 

Fairchild 

54LS112 


74LS155 



Signetics 

54H106 

SN54H72 

Fairchild 

54H72 


National 

DM54LS1 12 

SN54LS156 Fairchild 

54 LSI 56 


SN54H108 

Fairchild 

54H108 



54H73 


Raytheon 

54LS112 

Motorola 

SN54LS1 56 




9H108 



9H72 


Signetics 

54LS112 

National 

DM54LS156 



National 

DM54H108 


ITT 

ITT54H72 

SN54LS1 13 

Fairchild 

54LS113 

Raytheon 

54LS156 



Signetics 

54H108 


National 

DM54H72 


National 

DM54LS1 13 

SN54LS157 AMD 

SN54LS157 


SN54H11 

Fairchild 

54H11 


Signetics 

54H72 


Raytheon 

54LS113 

Fairchild 

54LS157 



ITT 

ITT54H11 

SN54H73 

Fairchild 

54H73 


Signetics 

54LS113 

Motorola 

SN54LS1 57 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

' Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Texas Instruments (cont’d) 

SN54LS192 

Fairchild 

Motorola 

54LS192 

SN54LS192 


SN54LS26 

Raytheon 

Signetics 

54LS26 

54LS26 

284 

SN54LS375 Signetics 
SN54LS377 AMD 

54LS375 

SN54LS377 







National 

DM54LS192 


SN54LS261 

Raytheon 

54LS261 

5N54LS3ra 

AMD 

SN54LS378 


SN54LS157 

National 

DM54LS157 



Raytheon 

54LS192 



Signetics 

54LS261 


SN54LS379 

AMD 

AM25LS08 



Raytheon 

54 LSI 57 



Signetics 

54LS192 


SN54LS266 Fairchild 

54LS266 




SN54LS379 



Signetics 

54LS157 


SN54LS193 

AMD 

SN54LS193 



Motorola 

SN54LS266 


SN54LS38 

Fairchild 

54LS38 


SN54LS158 

AMD 

SN54LS158 



Fairchild 

54LS193 



Raytheon 

54LS266 



Motorola 

SN54LS38 



Fairchild 

54LS1 58 > 



Motorola 

SN54LS193 



Signetics 

54LS266 



National 

DM54LS38 



Motorola 

SN54LS158 



National 

DM54LS193 


SN54LS27 

Fairchild 

54LS27 



Raytheon 

54LS38 



National 

DM54LS158 



Raytheon 

54LS193 



Motorola 

SN54LS27 



Signetics 

54LS38 



Raytheon 

54LS158 



Signetics 

54LS193 



National 

DM54LS27 


SN54LS381 

AMD 

SN54LS381 



Signetics 

54LS158 


SN54LS194A 

AMD 

SN54LS194A 



Raytheon 

54LS27 


SN54LS384 

AMD 

AM25LS14 


SN54LS160 

AMD 

SN54LS160 



Fairchild 

54LS194 



Signetics 

54LS27 




SN54LS384 



Fairchild 

54LS160 



Motorola 

SN54LS194 


SN54LS273 

AMD 

SN54LS273 


SN54LS385 

AMD 

AM25LS15 



Motorola 

SN54LS160 



Raytheon 

54LS194A 


SN54LS279 

Fairchild 

54LS279 




SN54LS385 



National 

DM54LS160 


SN54LS195A 

AMD 

SN54LS19SA 



Motorola 

SN54LS279 


SN54LS386 Raytheon 

54LS386 



Raytheon 

54LS160 



Fairchild 

54LS195 



National 

DM54LS279 



Signetics 

54LS386 


SN54LS161 

AMD 

SN54LS161 



Motorola 

SN54LS195 



Raytheon 

74LS279 


SN54LS390 

Fairchild 

54LS390 



Fairchild 

54LS161 



Raytheon 

54LS195A 



Signetics 

54LS279 


SN54LS393 

Fairchild 

54LS393 



Motorola 

SN54LS161 



Signetics 

54LS195A 


SN54LS28 

Raytheon 

54LS28 


SN54LS395 

Fairchild 

54LS095 



National 

DM54LS161 


SN54LS196 

Fairchild 

54LS196 



Signetics 

54LS28 



National 

DM54LS395 



Raytheon 

54LS161 



Motorola 

SN54LS196 


SN54LS280 

Fairchild 

54LS280 



Raytheon 

54LS395 

291 


Signetics 

54LS161 



National 

DM54LS196 


SN54LS281 

AMD 

SN54LS281 



Signetics 

54LS395 


SN54LS162 

AMD 

SN54LS162 



Raytheon 

54LS196 


SN54LS283 

Fairchild 

54LS283 


SN54LS399 

AMD 

AM25LS09 



Fairchild 

54LS162 


SN54LS197 

Fairchild 

54LS197 



Motorola 

SN54LS283 




SN54LS399 



Motorola 

SN54LS162 



Motorola 

SN54LS197 



National 

DM54LS283 


SN54LS40 

Fairchild 

54LS40 



National 

DM54LS162 



National 

DM54LS1 97 



Raytheon 

54LS283 



Motorola 

SN54LS40 



Raytheon 

54LS162 



Raytheon 

54LS197 


SN54LS290 Fairchild 

54LS290 



National 

DM54LS40 


SN54LS163 

AMD 

SN54LS163 


SN54LS20 

Fairchild 

54LS20 



Signetics 

54LS290 



Raytheon 

54LS40 



Fairchild 

54LS163 



Motorola 

SN54LS20 


SN54LS293 

Fairchild 

54LS293 



Signetics 

54LS40 



Motorola 

SN54LS163 



National 

DM54LS20 



Signetics 

54LS293 


SN54LS42 

Fairchild 

54LS42 



National 

DM54LS163 



Raytheon 

54LS20 


SN54LS2958 

Fairchild 

54LS295 



Motorola 

SN54LS42 



Raytheon 

54LS163 



Signetics 

54LS20 



Motorola 

SN54LS295 



National 

DM54LS42 



Signetics 

54LS163 


SN54LS21 

Fairchild 

54LS21 



Raytheon 

54LS295A 



Raytheon 

54LS42 

266 

SN54LS164 

AMD 

SN54LS164 



Motorola 

SN54LS21 



Signetics 

54LS295A 



Signetics 

54LS42 



Fairchild 

54LS164 



National 

DM54LS21 


SN54LS298 

Fairchild 

54LS298 


SN54LS424 AMD 

SN54LS424 



Motorola 

SN54LS164 



Raytheon 

54LS21 



Motorola 

SN54LS298 


SN54LS490 

Fairchild 

54LS490 



National 

DM54LS164 



Signetics 

54LS21 



Raytheon 

54LS298 


SN54LS51 

Fairchild 

54LS51 



Raytheon 

54LS164 

272 

SN54LS22 

Fairchild 

54LS22 


SN54LS299 

AMD 

SN54LS299 



Motorola 

SN54LS51 



Signetics 

54LS164 



Motorola 

SN54LS22 



Fairchild 

54LS299 



National 

DM54LS51 


SN54LS165 

Fairchild 

54LS165 



National 

DM54LS22 



Raytheon 

54LS299 



Raytheon 

54LS51 


Sn54lS168 

AMD 

SN64i-Sl68 



Raytheon 

54LS22 


SN54LS30 

Fairchild 

54LS30 



Signetics 

54LS51 



Fairchild 

54 LSI 68 



Signetics 

54LS22 



Motorola 

SN54LS30 


SN54LS54 

Fairchild 

54LS54 



National 

DM54LS168 


SN54LS221 

National 

DM54LS221 



National 

DM54LS30 



Motorola 

SN54LS54 


SN54LS169 

AMD 

SN54LS169 



Raytheon 

54LS221 

275 


Raytheon 

54LS30 



National 

DM54LS54 



Fairchild 

54LS169 



Signetics 

54LS221 



Signetics 

54LS30 



Raytheon 

54LS54 



National 

DM54LS169 


SN54LS240 

AMD 

SN54LS240 


SN54LS32 

Fairchild 

54LS32 



Signetics 

54LS54 


SN54LS170 

AMD 

SN54LS170 



Fairchild 

54LS240 



Motorola 

SN54LS32 


| SN54LS55 

Fairchild 

54LS55 



Fairchild 

54LS170 



MMI 

54LS240 



National 

DM54LS32 



Motorola 

SN54LS55 



Motorola 

SN54LS170 


SN54LS241 

AMD 

SN54LS241 



Raytheon 

54LS32 



National 

DM54LS55 



National 

DM54LS170 



Fairchild 

54LS241 



Signetics 

54LS32 



Raytheon 

54LS55 



Raytheon 

54LS170 



MMI 

54LS241 


SN54LS322 

AMD 

AM25LS22 



Signetics 

54LS55 



Signetics 

54LS170 


SN54LS242 

AMD 

SN54LS242 




SN54LS322 


SN54LS670 AMD 

SN54LS670 


SN54LS173 

Fairchild 

54LS173 



Raytheon 

54LS242 

282 

SN54LS323 

AMD 

AM25LS23 



Fairchild 

54LS670 



National 

DM54LS173 


SN54LS243 

AMD 

SN54LS243 


SN54LS33 

Fairchild 

54LS33 



Motorola 

54LS670 



Signetics 

54LS173 



Raytheon 

54LS243 

282 


Raytheon 

54LS33 



National 

DM54LS670 


SN54LS174 

AMD 

SN54LS174 


SN54LS244 

MMI 

54LS244 



Signetics 

54LS33 



Raytheon 

54LS670 



Fairchild 

54LS174 


SN54LS247 

National 

DM54LS247 


SN54LS352 

Fairchild 

54LS352 



Signetics 

54LS670 



National 

DM54LS174 


SN54LS248 

National 

DM54LS248 



National 

DM54LS352 


SN54LS73 

Fairchild 

54LS73 



Raytheon 

54LS174 


SN54LS249 

National 

DM54LS249 


SN54L$353 

Fairchild 

54LS353 



Motorola 

SN54LS73 



Signetics 

54LS174 


SN54LS251 

AMD 

SN54LS251 



National 

DM54LS353 



National 

DM54LS73 


SN54LS175 

AMD 

SN54LS175 



Fairchild 

54LS251 


SN54LS363 

MMI 

54LS363 



Raytheon 

54LS73 



Fairchild 

54LS175 



Motorola 

SN54LS251 


SN54LS365 

Fairchild 

54LS365 



Signetics 

54LS73 



Motorola 

SN54LS175 



Raytheon 

54LS251 



Motorola 

SN54LS365 


SN54LS74 

Fairchild 

54LS74 



National 

DM54LS175 



Signetics 

54LS251 



Raytheon 

54LS365 

286 


Motorola 

SN54LS74 



Raytheon 

54LS175 


SN54LS253 

AMD 

SN54LS253 



Signetics 

54LS365 



National 

DM54LS74 



Signetics 

54LS175 



Fairchild 

54LS253 


SN54LS366 

Fairchild 

54LS366 



Raytheon 

54LS74 


SN54LS181 

AMD 

SN54LS181 



Motorola 

SN54LS253 



Motorola 

SN54LS366 



Signetics 

54LS74 



Fairchild 

54LS181 



National 

DM54LS253 



Raytheon 

54LS366 

286 

SN54LS75 

Fairchild 

54LS75 



Motorola 

SN54LS181 



Raytheon 

54LS253 



Signetics 

54LS366 



National 

DM54LS75 



Raytheon 

54LS181 



Signetics 

54LS253 


SN54LS367 

Fairchild 

54LS367 



Raytheon 

54LS75 



Signetics 

54LS181 


SN54LS257 

AMD 

SN54LS257 



Motorola 

SN54LS367 



Signetics 

54LS75 


SN54LS188 

MMI 

5330 

1248 


Fairchild 

54LS257 



Raytheon 

54LS367 

286 

SN54LS76 

National 

DM54LS76 


SN54LS190 

AMD 

SN54LS190 



Motorola 

SN54LS257 



Signetics 

54LS367 



Raytheon 

54LS76 



Fairchild 

54LS190 



National 

DM54LS257 


SN54LS368 

Fairchild 

54LS368 



Signetics 

54LS76 



Motorola 

SN54LS190 



Raytheon 

54LS257 



Motorola 

SN54LS368 


SN54LS77 

Fairchild 

54LS77 



National 

DM54LS190 



Signetics 

54LS257 

I 


Raytheon 

54LS368 

286 


Raytheon 

54LS77 



Raytheon 

54LS190 


SN54LS258 

AMD 

SN54LS258 



Signetics 

54LS368 


SN54LS78 

National 

DM54LS78 



Signetics 

54LS190 



Fairchild 

54LS258 


SN54LS37 

Fairchild 

54LS37 



Raytheon 

54LS78 


SN54LS191 

AMD 

SN54LS191 



Motorola 

SN54LS258 



Motorola 

SN54LS37 



Signetics 

54LS78 



Fairchild 

54LS191 



Raytheon 

54LS258 



National 

DM54LS37 


SN54LS83A Fairchild 

54LS83 



Motorola 

SN54LS191 



Signetics 

54LS258 



Raytheon 

54LS37 



Motorola 

SN54LS83 



National 

DM54LS191 


SN54LS259 

Fairchild 

54LS259 



Signetics 

54LS37 



National 

DM54LS83 



Raytheon 

54LS191 



Motorola 

SN54LS259 


SN54LS373 

MMI 

54LS373 



Raytheon 

54LS83A 



Signetics 

54LS191 


SN54LS26 

Fairchild 

54LS26 


SN54LS374 

AMD 

SN54LS374 


SN54LS85 

Fairchild 

54LS85 


SN54LS192 

AMD 

SN54LS192 



National 

DM54LS26 



MMI 

54LS374 



National 

DM54LS85 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

| Replacement 

IC Master 

Manufacturer 

! Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

' Source 

Device 

Page 

Device 

! Source 

Device 

Page 

Device - 

1 5ource 

Device 

Page 

Device 

I Source 

Device Page 

Texas Instruments (cont’d) 

SN54S133 

Fairchild 

54S133 

9S133 


SN54S288 

SN54S289 

National 

AMD 

DM7578 

AM27S02 


SN5407 

ITT 

Motorola 

ITT5407 

MC5407 





SN54S134 

Fairchild 

54S134 




SN54S289 



National 

DM5407 

SN54LS85 

Raytheon 

54LS85 




9S134 



National 

DM54 S289 



Signetics 

5407 


Signetics 

54LS85 


SN54S135 

Fairchild 

54S135 


SN54S30 

Fairchiid 

54S30 


SN5408 

Fairchild 

5408 

SN54LS86 

Fairchild 

54LS86 


SN54S138 

AMD 

SN54S138 


SN54S301 

National 

DM54S206 

1297 



9N08 


Motorola 

SN54LS86 



Fairchild 

54S138 


SN54S32 

Fairchild 

54S32 



ITT 

ITT5408 


Raytheon 

54LS86 


SN54S139 

AMD 

SN54S139 



Signetics 

54S32 



Motorola 

MC5408 


Signetics 

54LS86 



Fairchild 

54S139 


SN54S37 

Signetics 

54S37 



National 

DM5408 

SN54LS90 

Fairchild 

54LSS0 



Signetics 

54S139 


SN54S370 

MMI 

5206 

1252 


Raytheon 

5408 


Motorola 

SN54LS90 


SN54S140 

AMD 

SN54S1 40 


SN54S373 

MMI 

54S373 

460 


Signetics 

5408 


Raytheon 

54LS90 

268 


Fairchild 

54S140 


SN54S374 

MMI 

54S374 

460 

SN5409 

Fairchild 

5409 


Signetics 

54L.S90 




9S140 


SN54S387 

Harris 

HM7610 

1192 



9N09 

SN54LS91 

Raytheon 

54CS91 

272 


National . 

DM54S140 




HM7610A 

1200 


ITT 

ITT5409 

SN54LS92 

Motorola 

SN54LS92 



Signetics 

54S1 40 



Intel 

M36C1 



Motorola 

MC5409 


Raytheon 

54LS92 

268 

SN54S15 

Fairchild 

54S15 




3601 



National 

DMS409 


Signetics 

S54LS92 



Signetics 

54S15 



MMI 

5300 

1248 


Raytheon 

5409 



54LS92 


SN54S151 

AMD 

SN54S151 




6300 

1252 


Signetics 

5409 

SN54LS93 

Faircnild 

54LS93 



Fairchild 

54S151 



National 

DM54S387 

1264 

SN5410 

Fairchild 

5410 


Motorola 

SN54LS93 



Signetics 

54S151 



Signetics 

S82S126 




9N10 


Raytheon 

54LS93 

268 

SN54S153 

AMD 

SN54S1 53 


SN54S40 

Fairchild 

54S40 



ITT 

ITT5410 


Signetics 

54LS93 



Fairchild 

54S153 




9S40 



Motorola 

MC5410 

SN54LS95B Fairchild - 

54LS95 



Signetics 

54S153 


SN54S412 

AMD 

SN54S412 



National 

DM5410 



54lSS5u 


SN54S1 57 

AMD 

SN54S157 


SN54S470 

MMi 

5308-1 

1248 


Raytheon 

5410 


Motorola 

SN54LS95B 



Fairchild 

5,4 SI 57 


SN54S471 

MMI 

5309-1 

1248 


Signetics 

5410 


Raytheon 

54LS95B 



Signetics 

54S157 


SN54S472 

MMI 

5349-1 

1248 

SN54100 

Motorola 

MC54100 

SN54LS96 

Signetics 

54LS96 ' 


SN54S158 

AMD 

SN54S158 


SN54S473 

MMI 

5348-1 

1248 


Signetics 

54100 

SN54L00 

National 

DM54LOO 



Fairchild 

54S158 


SN54S51 

Fairchild 

54S51 


SN54107 

AMD 

SN54107 

SN54L01 

National 

DM54L01 



Signetics 

54S158 


SN54S64 

Farchild 

54S64 



Faircnild 

54107 

SN54L02 

National 

DM54L02 


SN54S174 

AMD 

SN54S1 74 




9S64 




9N107 

SN54L03 

National 

DM54L03 



Fairchild 

54S174 


SN54S65 

Fairchild 

54S65 



ITT 

ITT54107 

SN54L04 

National 

DM54L04 


SN54S175 

AMD 

SN54S1 75 




9S65 



Motorola 

MC54107 

SN54L10 

National 

DM54L10 



Fairchild 

54S175 


SN54S74 

Fairchild 

54S74 



National 

DM54 1 07 

♦ SN54L123 

National 

DM54L123 


SN54S181 

AMD 

SN54S181 




9S74 



Signetics 

54107 

SN54L154 

National 

DM54L1 54 A 



Fairchild 

54S181 


SN54S85 

Signetics 

54S85 


SN54109 

National 

DM54109 

SN54L157 

National 

DM54L157A 




93S41 


SN54S86 

Fairchild 

54S86 



Signetics 

54109 

SN54L164 

National 

DM54L1 64 



Signetics 

54S181 



Sgnphcs 

54S86 


SN5411 

Fairchild 

541i 

SN64L192 

National 

DM54L192 


SN54S182 

Fairchiid 

54S182 


SN5400 

Fairchild 

5400 

• 


ITT 

ITT541 1 

SN54L193 

National 

DM54L193 




93S42 




9N00 



National 

DM5411 

SN54120 

National 

DM54120 


SN54S188 

AMD 

AM27S09 



ITT 

ITT5400 



Raytheon 

5411 

SN54L30 

National 

DM54L30 



Harris 

HM7602 

1192 


Motorola 

MC5400 



Signetics 

5411 

SN54L42A 

National 

DM54L42A 


SN54S188A MMI 

5330 

1248 


National 

DM5400 


SN54116 

Fairchild 

54116 

SN54L51 

National 

DM54L51 


SN54S189 

AMD 

AM27S03 



Raytheon 

5400 



Signetics 

54116 

SN54L54 

National 

DM54L54 




SN54S189 



Signetics 

5400 


SN5412 

Fairchild 

5412 

SN54155 

National 

DM54L55 



National 

DM54S189 

1292 

SN5401 

Fairchild 

5401 




9N12 

SN54L71’ 

National 

DM54L71 


SN54S194 

AMD 

SN54S194 




9N01 



ITT 

ITT5412 

SN54L72 

National 

DM54L72 



Fairchild 

54S1 54 



ITT 

ITT5401 



Raytheon 

54 *o 

SN54L73 

National 

DM54L73 


SN54S195 

AMD 

SN54S195 



Motorola 

MC5401 



Signetics 

5412 

SN54L74 

National 

DM54L74 



Fairchild 

54S195 



National 

DM5401 


SN54120 

Motorola 

MC54120 

♦SN54L75 

National 

DM54L75 




93S00 



Raytneon 

5401 


SN54121 

Fairchild 

54121 

SN54L78 

National 

DM54L78 


SN54S20 

Fairchild 

54S20 



Signetics 

5401 




9603 

SN54l85 

National 

DM54L35 




9S20 


SN5402 

Fairchild 

5402 



ITT 

11-1-54131 

Oi.ra, or 

Ot 

National 

DM54L86 


♦SN5'1S200 

MMt 

5531 




9N0? 



Motorola 

MC54121 

SN54L90 

National 

DM54 L90 



National 

DM54 S200 



ITT 

ITT 5402 




MC9603 

SN54L91 

National 

DM54L91 



Raytheon 

RM5340 



Motorola 

MC5402 



National 

DM54121 

SNS4L93 

National 

DM54L93 



Signetics 

54S200 



National 

DM5402 



Signetics 

54121 

SN54L95 

National 

DM54L95 



Tl 

SN54S201 



Signetics 

5402 


SN54122 

Fairchild 

54122 

SN54L98 

National 

DM54198 


SN54S201 

National 

DM54S200 


SN5403 

Fairchild 

5403 



ITT 

!T T 541 22 

SN54S00 

Fairchild 

54S00 


SN54S206 

Fairchild 

93411 




9N03 



Motorola 

MC54122 



9S00 



MMI 

5205 

1252 


jTT 

ITT5403 


SN54123 

AMD 

AM26123 

SN54S02 

Fairchild 

54S02 



National 

DM54S206 

1297 


Motorola 

MC5403 




SN54123 


Signetics 

54S02 



Raytheon 

RM5330 



National 

DM5403 



Faircnild 

54123 

SN54S03 

Fair child 

54S03 



Tl 

SN74S301 



Raytheon 

5403 



»TT 

ITT54123 



9S03 


SN54S22 

Fairchild 

54S22 



Signetics 

5403 



Motorola 

MC54123 

SN54S04 

Fairchild 

54S04 




9S22 


SN5404 

Fairchild 

5404 



National 

DM54123 



9S04 



National 

DM54S22 




9N04 



Raytheon 

54123 


Signetics 

54S04 



Signetics 

54S22 



ITT 

ITT5404 



Signetics 

54123 

SN54S05 

Fairchild 

54S05 


SN54S240 

AMD 

SN54S240 



Motorola 

MC5404 


SN54125 

Fairchild 

54125 



9S05 



MMI 

54S240 

462 


National 

DM5404 



National' 

DM54125 


Signetics 

54S05 



Raytheon 

54S240 



Raytheon 

5404 




DM7093 

SN54S08 

Fairchild 

54S08 


SN54S241 

AMD 

SN54S241 



Signetics 

6404 



Signetics 

54125 


Signetics 

54S08 



MMI 

54S241 

462 

SN5405 - 

Fairchild" 

5405 


SN54126 

Fairchild 

54126 

SN54S09 

Fairchild 

54S0S 



Raytheon 

54S241 

■ 



9N05 



National 

DM54126 


Signetics 

54S09 


SN54S251 

AMD 

SN54S251 



ITT 

iTT5405 




DM7094 

SN54S10 

Fairchild 

54S10 



Fairchild 

54S251 



Motorola 

MC5405 



Signetics 

54126 

SN54S11 

Fairchild 

54S1 1 



Signetics 

54S251 



National 

DM5405 


SN54128 

Signetics 

54128 


Signetics 

54S11 


SN54S257 

AMD 

SN54S257 



Raytheon 

5405 


SN5413 

Fairchild 

5413 

SN54S1 12 

Fairchild 

54S112 


SN54S258 

AMD 

SN54S258 



Signetics 

5405 




9N13 



9S112 



Fairchild 

54S258 


SN5406 

Fairchild 

5406 



ITT 

ITT5413 


Motorola 

SN54S112 



Signetics 

54S258 




9N06 



Motorola 

MC5413 

SN54S1 1 3 

Fairchild 

54S113 


SN54S270 

MMI 

5205 

1252 


ITT 

ITT5406 



National 

DM5413 



9S113 


SN54S287 

Harris 

HM7611 

1192 


Motorola 

MC5406 



Signetics 

5413 


Motorola 

SN54S1 1 3 




HM7611A 

1200 


National 

DM5406 


SN54132 

Fairchild 

54132 

SN54S114 

Fairchild 

54S114 



MMI . 

5301 

1248 


Signetics 

5406 



Motorola 

MC54132 



9S114 


SN54S288 

Harris 

HM7603 

1192 

SN5407 

Fairchild 

5407 



National 

DM54132 

SN54S132 

Fairchild 

54 SI 32 



MMi 

5331 

1246 



9N07 



Signetics 

54132 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Texas instruments (cont’d) 

SN5416 

SN54160 

Signetics 

AMD 

5416 

SN54160 

SN54176 

SN54177 

Signetics 

Fairchild 

54176 

54177 


SN54194 

Raytheon 

Signetics 

54194 

54194 






Fairchild 

54160 



93177 


SN54195 

AMD 

SN54195 


SN54136 

Ravtheon 

54136 



9310 


Motorola 

MC54177 



Fairchild 

54195 


SN5414 

Fairchild 

5414 


ITT 

ITT54160 


National 

DM54177 




9300 



Motorola 

MC5414 


Motorola 

MC54160 



DM7281 



ITT 

ITT54195 



National 

DM5414 


National 

DM54160 


Signetics 

S8281 



Motorola 

MC54195 



Signetics 

5414 


Raytheon 

54160 



54177 



National 

DM54195 


SN54141 

Motorola 

MC54141 


Signetics 

54160 

SN54178 

Fairchild 

54178 




DM9300 


National 

DM54141 

SN54161 

AMD 

SN54161 



93178 



Raytheon 

54195 



Signetics 

54141 


Faircnild 

54161 


Signetics 

S8270 



Signetics > 

54195 


SN54145 

Fairchild 

54145 



9316 

SN54179 

Fairchild 

54179 


SN54196 

Fairchild 

54196 




93145 


ITT 

ITT54161 



93179 




93196 



. ITT 

ITT541 45 


Motorola 

MC54161 

SN54180 

Fairchiid 

54180 



Motorola 

MC54196 



Motorola 

MC54145 


National 

DM54161 



93180 



National 

DM54196 



National . 

DM54145 


Raytheon 

54161 


ITT 

ITT54180 



Signetics 

S8290 



Raytheon 

54145 


Signetics 

54161 


Motorola 

MC54180 




54196 



Signetics 

54145 

SN54162 

AMD 

SN54162 


National 

DM54180 


SN54197 

Fairchild 

54197 


SN54147 

National 

DM54147 


Fairchild 

54162 


Raytheon 

54180 




93197 



Signetics 

54147 


ITT 

ITT54162 


Signetics 

54180 



Motorola 

MC54197 


SN54148 

National 

DM54148 


Motorola 

MC54162 

SN54181 

AMD 

SN54181 



National 

DM54197 

1 


Signetics 

54148 


National 

DM54162 



9341 



Signetics 

54197 


SN54150 

Fairchild 

54150 

v. 

Raytheon 

54162 


Fairchild 

54181 


SN54198 

Fairchild 

54198 




93150 


Signetics 

54162 



9341 




93198 



Motorola 

MC54150 

SN54163 

AMD 

SN54163 


Motorola 

MC54181 



National 

DM54198 



National 

DM54150 


Fairchild 

54163 


National 

DM54181 



Raytheon 

54198 



Raytheon 

54150 


ITT 

ITT54163 


Raytheon 

54181 



Signetics 

54198 



Signetics 

54150 


Motorola 

MC54163 


Signetics 

54181 


SN54199 

Fairchild 

54199 


♦SN54151 

Fairchild 

54151 

' 

National 

DM54163 

SN54182 

AMD 

SN54182 



National 

DM54199 




93151 


Raytheon 

54163 



9342 



Raytheon 

54199 


- 

ITT 

ITT541 51 


Signetics 

54163 


Fairchild 

54182 



Signetics 

54199 



Motorola 

MC54151 

SN54164 

AMD 

SN54164 



9342 


SN5420 

Fairchild 

5420 



National 

DM54151 


Fairchild 

54164 


ITT ' 

ITT54182 




9N20 



Raytheon 

54151 



93164 


Motorola 

MC54182 



ITT 

ITT5420 



Signetics 

54151 


ITT 

ITT54164 


National 

DM54182 



Motorola 

MC542Q 



Tl 

SN54151 A 


National 

DM54164 


Raytheon 

54182 



National 

DM5420 


♦SN54152 

Fairchild 

54152 



DM7570 


Signetics 

54182 



Raytheon 

5420 




93152 


Raytheon 

54164 

SN54184 

National 

DM54184 



Signetics 

S8819 



Motorola 

MC54152 


Signetics 

54164 

SN54185 

National 

DM54185 




5420 



Raytneon 

54152 

SN54165 

Faircnilo 

54165 

SN54185A 

National 

DM54 185 A 


♦SN54200 

MMI 

5531 



Signetics 

54152 



93165 

SN54186 

Harris 

HPROM0512 


Tl 

SN54S201 



Ti 

SN54152A 


Motorola 

MC54165 

SN54187 

Intersil 

IM5603 


SNS4206 

MMI 

5530 


SN54153 

AMO 

SNS4153 


National 

DM54165 


MMI 

5200 

1252 


National 

DM54S206 

1297 


Fairchild 

54153 



DM7590 


National 

DM54187 



Tl 

SN54S301 




93153 


Raytheon 

54165 

SN54188 

Harris 

HM7602 

1192 

SN5422 

Fairchild 

5422 



ITT 

ITT54153 


Signetics 

54165 

SN54188A 

MMI 

5330 

1248 


Raytheon 

5422 



Motorola 

MC54153 

SN54166 

Fairchild 

54166 


National 

DM7577 


SN54221 

AMD 

SN54221 



National 

DM54153 



93166 

SN54190 

Fairchild 

54190 


SN5423 

Fairchild 

5423 



Raytheon 

54153 


National 

DM54166 



93190 




9N23 



Signetics 

54153 


Raytheon 

54166 


ITT 

ITT54190 



Motorola 

MC5423 


SN54154 

AMD 

SN54154 


Signetics 

54166 


Motorola 

MC54190 



National 

DM5423 



Fairchild 

54154 

SN54167 

Motorola 

MC54167 


National 

DM54190 


SN5425 

Fairchild 

5425 




9311 

SN5417 

Fairchild 

5417 


Raytheon 

54190 




9N25 



Motorola 

MC54154 



9N17 


Signetics 

54190 



ITT 

ITT5425 



National 

DM54154 


ITT 

ITT5417 

SN54191 

Fairchild 

54191 



Motorola 

MC5425 



Raytheon 

54154 


Motorola 

MC5417 



93191 



National 

DM5425 



Signetics 

54154 


National 

DM5417 


ITT 

ITT54191 


SN54251 

National 

DM7121 


SN54155 

Fairchild 

54155 


Signetics 

5417 


Motorola 

MC54191 




SM54251 




93155 

SN54170 

Fairchild 

54170 


National 

DM54191 


SN54259 

AMD 

SN54259 



ITT 

ITT54155 


National 

DM54170 


Raytheon 

54191 


SN5426 

Fairchild 

5426 



Motorola 

MC54155 


Raytheon 

54170 


Signetics 

54191 




9N26 



National 

DM54155 


Signetics 

54170 

SN54192 

AMD 

SN54192 



ITT 

ITT5426 



Raytheon 

54155 

SN54173 

Fairchild 

54173 



9360 



Motorola 

MC5426 



Signetics 

54155 


National 

DM54173 


Fairchild 

54192 



National 

DM5426 


SN54156 

Fairchild 

54156 



DM7551 



9360 



Signetics 

S8T18 




93156 

SN54174 

AMD 

SN54174 


ITT 

ITT54192 




5426 



ITT 

ITT54156 



SN74174 


Motorola 

MC54192 


SN5427 

Fairchild 

5427 



Motorola 

MC54156 


Fairchild 

54174 


National 

DM54192 




9N27 



National 

DM54156 



93174 



DM7560 



Motorola 

MC5427 



Raytheon 

54156 


Motorola 

MC54174 


Raytheon 

54192 



National 

DM5427 



Signetics 

54156 


National 

DM54174 


Signetics 

54192 


SN54270 

MMI 

5205 

1252 

SN54157 

AMD 

SN54157 


Raytheon 

54174 

SN54193 

AMD 

SN54193 


SN54278 

Motorola 

MC54278 



Fairchild 

54157 


Signetics 

54174 



5366 


SN54279 

Faircnild 

54279 




9322 

SN54175 

AMD 

SN54175 


Fairchild 

54193 



Motorola 

MC54279 



ITT 

ITT54157 


Fairchild 

54175 



9366 



Signetics 

54279 



Motorola 

MC54157 



93175 


ITT 

ITT54193 


SN54280 

Raytheon 

54280 



National 

DM54157 


Motorola 

MC54175 


Motorola 

MC54193 


SN54283 

Fairchiid 

54283 




DM9322 


National 

DM54175 


National 

DM54193 



Raytheon 

54283 



Raytheon • 

54157 


Raytheon 

54175 



DM7563 


SN54284 

National 

DM7875A 



Signetics 

54157 


Signetics 

54175 


Raytneon 

54193 


SN54285 

National 

DM7875B 


SN54159 

Raytheon 

54159 

SN54176 

Fairchild 

54176 


Signetics 

54193 


SN54290 

Motorola 

MC54290 


SN5416 

Fairchiid 

5416 



93176 

SN541S4 

AMD 

SN54194 . 


SN54293 

Motorola 

MC54293 




9N16 


Motorola 

MC54176 


Fairchild 

54194 


SN54298 

Fairchild 

54298 



ITT 

ITT5416 


National 

DM54176 


ITT 

ITT54194 



Motorola 

MC54298 



Motorola 

MC5416 



DM7280 


Motorola 

MC54194 



Signetics 

54298 



National 

DM5416 


Signetics 

S8280 


National 

DM54194 


SN5430 

Fairchild 

5430 



♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

| Replacement 

tC Master 

Manufacturer 

l Replacement 

IC Master 

Manufacturer 

i Replacement 

iC Master 

Manufacturer 

; ?l£p!acem«m 4 

IC Master 

Device 

■ Source 

Device Page 

Device 

' Source 

Device Page 

Device 

Source 

Device 

Page 

Device 

Source 

Device Page. 

Texas Instruments (cont’d) 

♦SN5447 

Signetics 

T5 

5447 

SN5447A 

♦ SN5481 

Fairchild 

T! 

93407 
SN54A1 A 


SN5497 
♦ SN5510 

Motorola 

Motorola 

MC5497 

MCI 510 




SN5448 

Fairchild 

5448 

SN5482 

Fairchild 

5482 


SN55107 

AMD 

3 NS 51 07 

SN5430 

Fairchild 

9N30 



9358 



9382 



•-aio-rc 

55 1 07 


ITT 

ITT5430 


ITT 

ITT5448 


iTT 

ITT5432 



Motorola 

MC5510? 


Motorola 

MC5430 


Motorola 

MC5448 


Motoroia 

MC5482 



National 

OS55107 504 


National 

DM5430 


National 

DM5448 

♦ SN5483 

Fairchild 

5483 



Raytheon 

RM55107 


Signetics 

S8808 


Signetics 

5448 



9383. 



Silicon G 

S G 1 07 



5430 

SN5449 

Fairchild 

5449 


ITT 

ITT5483 


SN55-108 

AMD 

SN66t088 

SN5432 

Fairchild 

5432 



9359 


National 

DM5483 



Fairchild 

55106 



9N32 


Motorola 

MC5449 


Raytheon 

5483 



Motorola 

MC55108 


ITT 

ITT5432 

SN5450 

Faircniid 

5450 


Signetics 

5483 



National 

DS55108 504 


National 

DM5432 



9N50 


T! • 

SN54S3A 



Raytheon 

RM65108 • 


Signetics 

5432 


ITT' 

ITT5450 

SN5485 

Faircniid 

5485 



Silicon G 

so 100 

SN54365 

National 

DM7095 


Motorola 

MC6450 


Motorola 

MC6485 


SN55109 

AMD 

SN55109 

SN54366 

National 

DM7096 


National 

DM5450 


National 

DM5485 



Fairchild 

55109 

SN54367 

National 

DM7097 


Signetics 

5450 


Signetics 

5485 



Raytheon 

RM55109 

SN54368 

National 

DM7098 

SN5451 

Fairchild 

5451 

SN5486 

Fairchild 

5486 

■■ 


Silicon G 

SGI 03 

SN5437 

Fairchild 

5437 



9N91 



9N86 


SN55110 

AMD 

SN55110 



9N37 


ITT 

ITT5451 


ITT 

ITT5486 



Fairchild 

551 1 0 


ITT 

ITT5437 


Motorola 

MC5451 


Motorola 

MC5486 



Raytheon 

RM551 10 


Motorola 

MC5437 


National 

DM5451 


National 

DM5486 



Silicon G 

SG1 10 


National 

DM5437 


Signetics 

5451 


Raytheon 

5486 


SN55112 

Faircniid 

55112 


Raytheon 

5437 

SN5453 

Fairchild 

5453 


Signetics 

5486 


SN55114 

AMD 

96’ 4 


Signetics 

5437 



9N53 

♦ 3N5468 

inter Si) 

uv'GGCO 



Fairchild 

06114 

SN54370 

MMI 

5206 1252 


ITT 

ITT 5453 


MMI 

5230 

1252 


ITT 

1TT9614 

SN5438 

Fairchild 

5438 


Motorola 

MC5453 


National 

DM5488 


SN55115 

AMD 

9615 



9N38 


National 

DM5453 


Tl 

SN5488A 



Fairchild 

961 1 5 


ITT 

ITT5438 


Signetics 

5453 

♦ SN5489 

AMD 

SN5489 



ITT 

ITT96-5 


Motorola 

MC5438 

SN5454 

Fairchild 

5454 



5889 


SN55121 

Fairchild 

55121 


National 

DM5438 



9N54 


FaircnHd 

5489 



N'.' i < V V1 

9355 ' ?'< 


Dawthortn 

5438 

- 

ITT 

ITT5454 



93403 


SN66122 

Fa»rcniia 

55122 


Signetics 

5438 


Motorola 

MC5454 


MMi 

5560 



National 

DS55'22 

SN5440 

Fairchild 

5440 


National 

DM5454 


National 

DM5433 

1287 

SN55123 

Fairchild 

55" 23 



9N40 


Signetics 

5454 


Raytheon 

5489 



Silicon G 

SG 1 23 


ITT 

ITT5440 

SN5460 

Fairchild 

5460 


Signetics 

Sfcs 22 o 


SN551 24 

Fail child 

55124 


Motorola 

MC5440 



9N60 


Ti 

SN54S189 


... 

Silicon G 

SG124 


National 

DM5440 


Motorola 

MC5460 

♦ SN5490 

Fairchild 

5490 


SN551 38 

Silicon G 

SG55138 


Signetics 

5440 


National 

DM5460 



9390 


SN5S180 

Naitonai 

Do 7800 

♦SN5442 

Fairchild 

5442 


Signetics 

5460 


ITT 

ITT5490 


SN55182 

AMD 

DM7820 



9352 

SN5470 

Fairchild 

5470 


Motorola 

MC5490 



National 

DS7820 


ITT 

ITT5442 



9N70 


National 

DM5490 



Signetics 

DS7820 


Motorola 

MC5442 


ITT 

ITT5470 


Signetics 

5490 


SN55183 

AMD 

DM7830 


National 

DM5442 


Motorola 

MC5470 


Ti 

SN5490A 



National 

DS7830 


Raytheon 

5442 


National 

DM5470 

• SN5401 

Faircniid 

5491 



Sionetics 

DS7830 


Signetics 

5442 


Signetics 

547G 



9391 


SN5520 

AMD 

SNE52S 


Tl 

SN5442A 

SN5472 

Fairchild 

5472. 


ITT 

ITT5491 




SN5521 

SN54425 

National 

QM7093 



9N72 


Motoi o!a 

Mo 5431 



National 

DS5520 

SN54426 

National 

DM7094 


ITT 

ITT5472 


National 

DM5491 



Silicon G 

SG5520 

SN5443 

Fairchild 

5443 


Motorola 

MC5472 


Signetics 

5491 


SN55207 

Fairchild 

55297 

♦SN5443 

Fairchild 

5443 


National 

DM5472 


Tl 

SN5491A 



Silicon G 

SG207 



9353 


Signetics 

5472 

SN5492 

Fairchild 

5492 


SN55208 

Fairchild 

55208 


ITT 

ITT5443 

SN5473 

Fairchild 

5473 

♦ SN5492 

Fairchild 

5432 



Silicon G 

SG208 


Motorola 

MC 544.3 



0N73 



9392 


♦ RN6521 

National 

QS6521 * 


Raytheon 

5443 


ITT 

ITT5473 


ITT 

ITT5492 



Silicon G 

SG6521 


Signetics 

5443 


Motorola 

MC5473 


Motorola 

MC5492 


SN5522 

Motorola 

MC5522 


Tl 

SN5443A 


National 

DM5473 


National 

DM6492 . 



National 

DS5522 

SN5444 

Fairchild 

5444 


Signetics 

5473 


Signetics 

5492 



Sr con G 

S 05522 

♦ SN5444 

Fairchild 

5444 

SN5474 

Fairchild 

5474 


TS 

SN54Q2A 


SN55224 

Fa r child 

56224 



9354 



9N74 

SN5493 

Fairchild 

5493 


SN55225 

Fa.ru.47d 

55225 


ITT 

ITT5444 


iTT 

ITT5474 

♦ SN5493 

Fairchild 

5493 


♦ SN6523 

Motoro'a 

MC5523 


Motorola 

MC5444 


Motorola 

MC5474 



9393 



National 

D&5523 


Raytheon 

5444 


National 

DM5474 


ITT 

ITT5493 



Sti;ccn ^ 

SG6523 


Signetics. . 

5444 


Raytheon 

5474 


Motorola 

MC5493 


SN55232 

Faircniid 

55232 


Tl 

SN5444A 


Signetics 

5474 


National 

DM5493 


SN55233 

Fairchild 

55233 

SN5445 

Fairchild 

5445 

SN5475 

Fairchild 

5475 


Signetics 

5493 


SN55234 

AMD 

SN5&234 



9345 



9375 


Tl 

SN5493A 



Fairch'icf 

55234 i 


ITT 

ITT5445 


ITT 

ITT5475 

SN5494 

Faircniid 

5494 


SN55236 

AMD 

SNP5235 


Motorola 

MC5445 


Motorola 

MC5475 



9.394 



F?.;rcNo 

55235 


National 

DM5445 


National 

DM5475 


Motorola 

MC5494 


SN65238 

AMD 

SN55238 


Raytheon 

5445 


Signetics 

5475 


Signelics 

5494 



Fairchiid 

55238 


Signetics 

5445 

SN5476 

Fairchild 

5476 

SN5495 

Fairchild 

5435 


SN55239 

AMD 

SN55239 

SN5446 

Fairchild 

5446 



9N76 

♦ SN54S5 

Fa<rchiid 

5495 



Fairchiid 

55239 

♦SN5446 

Fairchild 

5446 


ITT 

ITT5476 



9395 



Silicon G 

SG239 



9357 


Motorola 

MC5476 


iTT 

i t T5495 


SN5524 

AMD 

SN5524 


ITT 

1TT5446 


National 

DM5476 


Motorola 

MC5495 



Fairchild 

5524 


Motorola 

MC5446 


Signetics 

5476 


National 

DM5495 



Motorola 

MC5524 


National 

DM5446 

SN5477 

Fairchild 

5477 


Signetics 

5495 



National 

DS6624 


Signetics 

5446 



9377 


Tl 

SN5495A 



Silicon G 

SG5524 


Ti 

SN5446A 


Motorola 

MC5477 

SN5496 

Fairchild 

5496 


SN55244 

AMD 

M0 1 544 

SN5447 

Fairchild 

5447 


Signetics 

5477 



9396 



Motorola 

MG ‘644 

♦ SN5447 

Fairchiid 

5447 

SN5480 

Fairchild 

5480 


ITT 

ITT5496 


♦ SN5525 

AMD 

S NS 5 25 



9357 



9380 


Motorola 

MG5496 ' 



Faircniid 

5526 


ITT 

ITT5447 


ITT 

ITT5480 , 


National 

DM5496 



Motorola 

M 05525 


Motorola 

MC5447 


Motorola 

MC5480 


Signetics 

5496 



National 

D 35 526 


National 

DM5447 


Signetics 

5480 

SN5497 

Fairchild 

549? 



Silicon G 

SG5525 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer j Replacement 

1C Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Device 

i Source 

Device Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Texas Instruments (cont’d) 

♦SN72308 

AMD 

Fairchild 

LM308 

pA308 

SN74H102 

Motorola 

Signetics 

MC74H102 

74H102 

SN74H54 

Fairchild 

ITT 

9H54 

ITT74H54 
















LM308 

SN74H103 

Fairchild 

74H103 


Motorola 

Mu74H54 

SN5528 

Fairchild 

. 

5528 


Motorola 

LM308 


National 

□M74H103 


National 

DM74H54 


Motorola 

MC5528 


Raytheon 

LM308 


Signetics 

74H103 


Signetics 

74H54 


National 

DS5528 


RCA 

CA308 

SN74H106 

Fairchild 

'74H106 

SN74H55 

Fairchild 

74H55 


Silicon G 

SG5528 


Silicon G 

SG308 



9H106 



9H55 

♦SN5529 

Fairchild 

5529 

♦SN72309 

Tl 

LM309 


National 

DM74H106 


Motorola 

MC74H55 


Motorola 

MC5529 

♦SN72310 

AMD 

LM310 


Signetics 

74H106 


National 

DM74H55 


National 

DS5529 


Fairchild 

pA310 

SN74H108 

Fairchild 

74H108 


Signetics 

74H55 


Silicon G 

SG5529 


Intersil 

LM310 



9H108 

SN74H60 

Fairchild 

74H60 

SN55325 

AMD 

SN55325 


Motorola 

MLM310 


Motorola 

MC74H108 



9H60 


Fairchild 

55325 


Silicon G 

SG310 


National 

DM74H108 


ITT 

ITT74H60 


Motorola 

MC55325 

♦SN72311 

Tl 

LM311 


Signetics 

74H108 


Motorola 

MC74H60 


National 

DS55325 520 

♦SN72318 

Tl 

LM318 

SN74H11 

Fairchild 

74H11 


National 

DM74H60 


Raytheon 

RM55325 

♦SN72376 

Tl 

LM376 



9H1 1 


Signetics 

74H60 


Silicon G 

SG55325 

♦SN72440 

Tl 

TL440 


ITT 

ITT74H1 1 

SN74H61 

Fairchild 

74H61 

SN55326 

Fairchild 

55326 

♦SN72506 

Tl 

TL506 


Motorola 

MC74H11 



9H61 

SN55327 

Fairchild 

55327 

♦SN72510 

Tl 

TL510 


National 

DM74H11 


Motorola 

MC74H61 

♦SN5534 

Fairchild 

5534 

♦ SN72514 

Tl 

TL514 


Raytheon 

74H11 


National 

DM74H61 


National 

DS5534 

♦SN72555 

Tl 

NE555 


Signetics 

74H11 


Signetics 

74H61 


Silicon G 

SG5534 

♦ SN72558 

Tl 

MC1458 

SN74H15 

Fairchild 

74H15 

SN74H62 

Fairchild 

74H62 

SN5535 

Fairchild 

5535 

♦SN72560 

Tl 

TL560 


Raytheon 

74H15 



9H62 


National 

DS5535 

♦SN72702 

Tl 

TL702 

SN74H183 

Fairchild 

74H183 


Motorola 

MC74H62 


Silicon G 

SG5535 

♦SN72709 

Tl 

M A709 



93H183 


National 

DM74H62 

SN55361 

National 

DS55361 

♦ SN72710 

Tl 

TL710 


Hitachi 

HD2563 


Signetics 

74H62 

SN55365 

National 

DS55365 

♦SN72711 

Tl 

pA711 , 

SN74H20 

Fairchild 

74H20 

SN74H71 

Fairchild 

74H71 

SN55369 

AMD 

MMH0020 

♦SN72720 

Tl 

TL720 



9H20 



9H71 


National 

DS0026 503 

♦SN72723 

Tl 

p.A723 


ITT 

ITT74H20 


Motorola 

MC74H71 • 

♦SN5538 

Fairchild 

5538 

♦SN72733 

Tl 

fiA733 


Motorola 

MC74H20 


National 

DM74H71 


National 

DS5538 

♦SN72741 

Tl 

pA741 


National 

DM74H20 


Signetics 

74H71 


Silicon G 

SG5538 

♦ SN72747 

Tl 

/J.A747 


NEC America 

pPB74H20 

SN74H72 

Fairchild 

74H72 

♦SN5539 

Fairchild 

5539 

♦SN72748 

Tl 

pA748 


Raytheon 

74H20 



9H72 


National 

DS5539 

♦SN72777 

Tl 

HA777 


Signetics 

74H20 


ITT 

ITT74H72 


Silicon G 

SG5539 

♦SN72810 

Tl 

TL810 

SN74H21 

Fairchild 

74H21 


Motorola 

MC74H72 

SN55450 

Fairchild 

55450 

♦SN72811 

Tl 

TL811 



9H21 


National 

DM74H72- 


National 

DS55450 

♦SN72820 

Tl 

TL820 


ITT 

iTT74H21 


Signetics 

74H72 


Raytheon 

RM55450 

♦ SN72905 

Motorola 

MC7905 


Motorola 

MC74H21 

SN74H73 

Fairchiid 

74H73 


Silicon G 

SG55450 

♦SN72906 

Motorola 

MC7906 


National 

DM74H21 



9H73 

SN55451 

Fairchild 

55451 

♦ SN72908 

Motorola 

MC7908 


Signetics 

74H21 


ITT 

ITT74H73 


National 

DS55451 

♦ SN72912 

Motorola 

MC7912 

SN74H22 

Fairchild 

74H22 


Motorola 

MC74H73 


Raytheon 

RM55451 

♦SN72915 

Motorola 

MC7915 



9H22 


National 

DM74H73 


Silicon G 

SG55451 

♦SN72918 

Motorola 

MC7918 


Motorola 

MC74H22 


Signetics 

74H73 ' 

SN55452 

Fairchild 

55452 

♦SN72924 

Motorola 

MC7924 


National 

DM74H22 

SN74H74 

Fairchild 

74H74 


National 

DS55452 

SN74H00 

Fairchild 

74H00 


Raytheon 

74H22 



9H74 


Raytheon 

RM55452 



9H00 


Signetics 

74H22 


ITT 

ITT74H74 


Silicon G 

SG55452 


ITT 

ITT74H00 

SN74H30 

Fairchild 

74H30 


Motorola 

MC74H74 

SN55453 

Fairchild 

55453 


Motorola 

MC74H00 



9H30 


National 

DM74H74 


National 

DS55453 


National 

DM74H00 


ITT 

ITT74H30 


Raytheon 

74H74 


Raytheon 

RM55453 


NEC America jj.PB74H00 


Motorola 

MC74H30 


Signetics 

74H74 


Silicon G 

SG55453 


Raytheon 

74H00 


National 

DM74H30 

SN74H76 

Fairchild 

74H76 

SN55454 

Fairchild 

55454 


Signetics 

74H00 


NEC America M PB74H30 



9H76 


National 

DS55454 

SN74H01 

Fairchild 

74H01 


Signetics 

74H30 


Motorola 

MC74H76 


Raytheon 

RM55454 



9H01 

SN74H40 

Fairchild . 

74H40 


National 

DM74H76 


Silicon G 

SG55454 


ITT 

ITT74H01 



9H40 


Sigpetics 

74H76 

SN55460 

Fairchild 

55460 


Motorola 

MC74H01 


ITT 

ITT74H40 

SN74H78 

Fairchild 

74H78 


National 

DS55460 


National 

DM74H01 


Motorola 

MC74H40 



9H78 


Silicon G 

SG55460 


NEC America 

M PB74H01 


National 

DM74H40 


National 

DM74H78 

SN55461 

Fairchild 

55461 


Raytheon 

74H01 


NEC America 

m PB74H40 

SN74H87 

Fairchild 

74H87 


National 

DS55461 


Signetics 

74H01 


Raytheon 

74H40 



93H87 


Silicon G 

SG55461 

SN74H04 

Fairchild 

74H04 


Signetics 

74H40 


Motorola 

MC74H87 

SN55462 

Fairchild 

55462 



9H04 

SN74H50 

Fairchild 

74H50 

SN74LS00 

Fairchild 

74LS00 


National 

DS55462 


ITT 

ITT74H04 



9H50 


ITT 

ITT74LS00 


Silicon G 

SG55462 


Motorola 

MC74H04 


ITT 

ITT74H50 


Motorola 

SN74LS00 

SN55463 

Fairchild 

55463 


National 

DM74H04 


Motorola 

MC74H50 


National 

DM74LS00 


National 

DS55463 


NEC America 

pP874H04 


National 

DM74H50 


NEC America 

pPB74LSOO 


Silicon G 

■SG55463 


Raytheon 

74H04 


Signetics 

74H50 


Raytheon 

74LS00 

SN55464 

Fairchild 

55464 


Signetics 

74H04 

SN74H51 

Fairchild . 

74H51 


Signetics 

74LSOO 


National 

DS55464 

SN74H05 

Fairchild 

74H05 



9H51 

SN74LS01 

Fairchild 

74LS01 


Silicon G 

SG55464 



9H05 


ITT 

ITT74H51 • 


ITT 

ITT74LS01 

SN55470 

Fairchild 

55470 


ITT 

ITT74H05 


Motorola 

MC74H51 


National 

DM74LS01 

SN55471 

Fairchild 

55471 


Motorola 

MC74H05 


National 

DM74H51 


Raytheon 

74LS01 

SN55472 

Fairchild 

55472 


National 

DM74H05 


NEC America pPB74H5l 


Signetics 

74LS01 

SN55473 

Fairchild 

55473 


Raytheon 

74H05 


Signetics 

74H51 

SN74LS02 

Fairchild 

74LS02 

SN55474 

Fairchild 

55474 


Signetics 

74H05 

SN74H52 

Fairchild 

74H52 


ITT 

ITT74LS02 

SN55480 

National 

DS7880 

SN74H10 

Fairchild 

74H10 



9H52 


IVfptorola 

SN74LS02 

SN55493 

National 

DS55493 



9H1 0 


Motorola 

MC74H52 


National 

DM741.302 

SN55494 

National 

DS55494 


ITT 

ITT74H10 


National 

□M74H52 


NEC America M PB74LS02 j 

♦SN56502 

Tl 

TL441 


Motorola 

MC74H10 


Signet ; cs 

74H52 


Raytheon 

74LS02 

♦SN72L022 

Tl 

TL022 


National 

DM74H10 

SN74H53 

Fairchild 

74H53 


Signetics 

74LS02 

♦SN72L044 

Tl 

TL044 


NEC America 

m PB74H10 



9H53 

SN74LS03 

Fairchild 

74LS03 

♦ SN72301 A 

Tl . 

LM301 


Raytheon 

74H10 


ITT 

ITT74H53 


ITT 

ITT74LS03 

♦SN72304 

Tl . 

LM304 


Signetics 

74H10 


Motorola 

MC74H53 


Motorola 

SN74LS03 

♦SN72305 

Tl 

LM305 

SN74H101 

Motorola 

MC74H101 


National 

DM74H53 


National 

DM74LS03 

♦SN72306 

Tl 

LM306 


Signetics 

74H101 


Signetics 

74H53 


NEC America pPB74LS03 

♦SN72307 

Tl 

LM307 

SN74H102 

Fairchild 

74H102 

SN74H54 

Fairchild . 

74H54 


Raytheon 

74LS03 j 


♦ Discontinued 
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Texas Instruments (cont’d) 

■ 

SN74LS125A 

Natrona! 

Raytheon 

DM74LS125 

7 ail 

SN74LS156 

Motorola 

National 

SN74LS1 56 
DM74LS156 

SN 7 4lSi 75 

NEC America 
Raytheon 

uP374L3l75 

741S175 






Signetics 

74LS125 


Raytheon 

74LS156 


Signetics 

74LS175 

SN74LS03 

Signetics 

74LS03 


.SN74LS126A 

Fairchild 

74LS-1 26 


S cnet>cs 

74..S156 

SN74LS181 

AMD 

SN74LS181 

SN74LS04 

Fairchild 

74LS04 



JTT 

ITT74LS126 

SN74LS157 

AMD 

SN74lS"s 57 


Pa*i child 

74LS181 


ITT 

ITT74LS04- 



Motoroia 

SN74LS126 


Fairchild 

74LS157 


Motorola 

SN74LS181 


Motorola 

SN74LS04 



National 

DM74LS126 


ITT 

ITT74LS157 


Raytheon 

74LS181 



DM74I.S04 



Raytheon 

741 Si 26 


Motorola 

SN74LS157 


Signetics 

7 4 1. S 1 6 1 


NEC America 

|uPB74LS04 



Signetics 

74LS126 


National 

DM74LS1 57 

SN74LS190 

AMD 

SN74LS190 


Raytheon 

741 S04 


SN74LS1 3 

Fairchild 

74LS13 


NEC America 

fiP374LS1 57 


Fairchild 

7 4 i.S1 90 


Signetics 

74LS04 



ITT 

ITT74LS1 3 


Raytheon 

74L.S157 


ITT 

IT774LS1 90 

SN74LS05 

Fairchild 

74LS05 



Motorola 

SN74LS13 


Signetics 

74LS157 


Motorola 

SN74LS190 


ITT 

ITT74LS05 



National 

DM74LS13 

SN74LS158 

AMD 

SN74LS1 58 


National 

DM74LS1 90 


Motorola 

SN74LS05 



Raytheon 

74LS13 264 


Fairchild 

74LS158 


Raytheon 

74i.Sl90 


National 

DM74LS05 



Signetics 

74L.S13 


ITT 

ITT74LS158 


Signetics 

74lS1 90 


NEC America 

jj.PB74!_S05 


SN74LS1 32 

Fairchild 

74LS1 32 


Motorola 

SN74LS158 

SN74LS191 

AMD 

SN741.S191 


Raytheon 

74LS05 



ITT 

ITT74LS132 


National 

DM74LS1 58 


Fairchild 

74I..S191 


Signetics 

74LS05 



Motorola 

SN74LS1 32 


Raytheon 

74LS158 


ITT 

ITT74LS191 

SN74LS08 

Fairchild 

74LS08 



National 

DM74LS132 


Signetics 

74LS158 


Motorola' 

SN74LS1 91 


ITT 

ITT74LS08 



Raytheon 

74LS132 264 

SN74LS160 

AMD 

SN74LS160 


National 

DM74LS191 


Motorola 

SN74LS08 



Signetics 

74LS132 


Fairchild 

74LS160 


Raytheon 

74LS191 


National 

DM74LS08 


SN74LS133 

ITT 

ITT74LS133 


ITT 

ITT74i.Sl60 


Signetics 

74LS191 


NEC America 

M PB74LS08 


SN74LS136 

Fairchild 

74LS136 


Motorola 

SN74LS160 

SN74LS192 

AMD 

SN74LS192 


Raytheon 

74LS08 



ITT 

ITT74LS136 


National 

DM74LS160 

9 

Fairchild 

74LS192 


Signetics 

74LS08 



Motoroia 

SN74LS136 


Raytheon 

74L316C 


ITT 

!T774lS*92 

SN74LS09 

Fairchild 

74LS09 



National 

DM74LS1 36 


Signetics 

74LS160 


Motorola 

SN74LS192 


ITT 

ITT74LS09 



Raytheon 

74LS136 

SN74LS161 

AMD 

SN74LS161 


National 

DM74LS192 


Motorola 

SN74LS09 



Signetics 

74LS136 


Fairchild 

74LS161 


NEC America 

P.PB74LS192 


National 

DM74LS09 


SN74LS1 38 

AMD 

SN74LS1 38 


ITT 

ITT74LS161 


Raytheon 

74LS192 


Raytheon 

74LS09 



Fairchild 

74LS138 


Motorola 

SN74LS161 


Signetics 

74 LSI 92 


Signetics 

74LS09 



ITT 

ITT74LS138 


National 

DM74LS161 

SN74LS193 

AMD 

SN74LS1 93 

<;Ki74? sin 

Fairchild 

74LS10 



Motorola 

SN74LS138 


NEC America 

fiPB74LSl6l 


Fairchild 

74LS193 


ITT 

ITT74LS10 



National 

DM741S138 


Raytheon 

74LS161 


ITT 

ITT74LS193 


Motorola 

SN74LS10 



NEC America 

m PB74LS138 



75LS161 


Motorola 

SN74LS193 


National 

DM74LS10 



Raytheon 

74LS138 


Signet, cs 

74LS161 


National 

DM74LS193 


NEC America 

fiPB74LSt0 



Signetics ' 

74LS138 

SN74LS162 

AMD 

SN74LS1 62 


NEv-» Arnsnca 

/J.P87 4L.S1 93 


Raytheon 

74LS1 0 


SN74LS139 

AMD 

SN74LS139 


Fairchild 

74 LSI 62 


Raytheon 

74LS193 


Signetics 

74LS10 



Fairchild 

74LS139 


ITT 

: T t 74LS162 


Signetics 

741-Si 93 

SN74LS107 

Fairchild 

74LS107 


* 

ITT 

ITT74LS139 


Motorola 

SN74LS162 

SN74LS194A 

AMD 

SN74LS194 


National 

DM74LS107 



Motorola 

SN74LS1 39 


Nationa! 

DM 74 LSI 62 



SN74LS194A 


Raytheon 

74LS107 



National 

DM74LS1 39 


Raytheon 

74LS162 


Fairchild 

74LS194 


Signetics 

74LS107 



NEC America 

jjlP374LS139 


Signetics 

74LS162 


ITT 

ITT74LS1 94 A 

SN74LS1 09 

Fairchild 

74LS109 



Raytheon 

74LS139 

SN74LS163 

AMD 

SN74LS163 


Motorola 

SN74LS194 


ITT 

ITT74LS10SA 



Signetics 

74LS139 


Fairchild 

74LS163 


NEC America 

jiPB74LSi94 


Motorola 

SN74LS109 


SN74LS14 

Fairchild 

74LS14 


ITT 

ITT74LS163 


Raytheon 

74 LSI 94 A 


National 

DM74LS109 



ITT 

ITT74LS14 


Motorola 

SN74LS163 


Signetics 

74LS194A 


NFC America 

m PB74LS1Q9 



Motorola 

SN74LS1 4 


National 

DM74LS163 

SN74LS195A 

AMD 

SN74LS195A 


Raytneon 

•41 St 09 



Natrona! 

DM74L314 


R«yiMs50n 

74LS103 


Fairchild 

74i_c.4 05 


Signetics 

74LS109 



Raytheon 

74US14 264 


Signetics 

74LS163 


ITT 

ITT74LS195A 

SN74LS1 1 

Fairchila 

74LS11 



Signetics 

74LS14 

SN74LS164 

AMD 

SN74LS164 


Motorola 

SN74LS195 


ITT 

iTT74LSl 1 


SN74LS145 

Fairchild 

74LS145 


Fairchild 

74LS164 


NEC America 

pPB74LSl95 


Motorola 

SN74LS11 



Signetics 

74LS145 


ITT 

ITT74LS164 


Raytheon 

74LS195A 


National 

DM74LS11 


SN74LS148 

AMD 

SN74l.§148 


Motoroia 

SN74LS164 


Signetics 

74LS195A 


NEC America 

M^874LG1 1 


SM74LS1 5 


7 C 1 c ; 


NstlCia 1 

DM74L$i64 

SN74I Sl96 

Fairchild 

74LS196 


Raytheon 

74LS1 1 



ITT 

ITT74LS1 5 


NEC America 

P-PB74LS164 


ITT 

1TT74LS196 


Signetics 

74LS11 



Motorola 

SN74LS15 


Raytheon 

74LS164 272 


Motorola 

SN74LS196 

SN74LS1 12 

Fairchild 

74LS112 



National 

DM74LS15 


Signetics 

74L.S1 64 


National 

DM74LS196 


ITT 

(TT74LS1 12 



Raytheon 

74LS15 

SN74LS165 

Fairchild 

74LS165 


Raytheon 

74LS196 


National 

DM74LS1 1 2 



Signetics 

74LS15 

SN74LS168 

AMD 

SN74LS168 


Signetics 

74LS196 


NEC America 

m PB74L.S112 


SN74LS151 

AMD 

SN74LS1 51 


Fairchild 

74LS168 

SN74LS197 

Fairchild 

74LS197 


Raytheon 

74LS112 



Fairchild 

74LS151 


National 

DM74LS168 


ITT 

ITT74.S197 


Signetics 

74LS112 



ITT 

ITT74LS151 

SN74LS1 69 

AMD 

SN74LS169 


Motorola 

SN74LS197 

SN74LS113 

Fairchild 

74LS113 



Motorola 

SN74LS151 


Fairchild 

74LS169 


National 

OM74LS197 


ITT 

m74LSi13 ' 



National 

DM/4LS151 


National 

DM74LS169 


Raytheon 

74LS197 


National 

DM74LS1 13 



NEC America 

pPB74LS151 

SN74LS1 70 

AMD 

SN74LS170 


Signetics 

74LS197 


NEC America 

fxPB74LS113 



Raytheon 

74LS151 


Fairchild 

74LS170 

SN74LS20 

Fairchild 

74LS20 


Raytheon 

74LS113 



Signetics 

74LS151 


ITT 

ITT74LS170 


ITT 

ITT74LS20 


Signetics 

74LS113 


SN74LS152 

Fairchild 

74LS152 


Motorola 

SN74LS1 70 


Motorola 

SN74LS20 

SN74LSI 14 

Fairchild 

74LS114 



Raytheon 

74LS152 


Nationa! 

DM74LS170 


Mptmnal 

DM74LS20 • 


ITT 

in74uSH4 


SN74LS1 53 

AMD 

SN74LS1 53 


Raytheon 

74LS1 70 


NEC America 

pPB?4LS20 


Motorola 

SN74LS1 14 



Fairchild 

74LS163 


Signetics 

74LS170 


Raytheon 

74LS20 


National 

DM74L.S1 14 



ITT 

ITT74LS153 

SN74LS1 73 

Fairchild 

74LS173 


Signetics 

74LS20 


Raytheon 

74LS114 



Motorola 

SN74LS153 


National 

DM74LS173 

SN74LS21 

Fairchild 

74LS21 


Signetics 

74LS114 



National 

DM74LS153 


Signetics 

74LS173 


ITT 

ITT74LS21 

SN74LS12 

Fairchild 

74LS12 



NEC America 

m P874LS153 

SN 74 LSI 74 

AMD 

SN74LS! 74 


Motorola 

SN74LS21 


National 

DM74LS12 



Raytheon 

74 LSI 53 


Fairchild 

741 Si 74 


Nationa! 

DM74LS21 


Raytheon 

74LS12 



Signetics 

74LS153 


ITT 

ITT74LS1 74 


NEC America 

frPB74LS21 


Signetics 

74LS12 


SN74LS1 55 

Fairchild 

74LS155 


Motorola 

SN74LS1 74 


Rayiheon 

V4LS21 

SN74LS122 

National 

DM74LS122 



ITT 

ITT74LS155 


National 

DM74LS1 74 


Signetics 

74LS21 


Raytheon 

741S122 

27 S 


Motorola 

SN74LS155 


Raytheon 

74LS174 

SN74LS22 

Fairchtid 

74LS22 

SN74LS123 

AMD 

SN74LS123 



National 

DM74LS155 


Signetics 

74LS174 


ITT 

ITT74LS22 


ITT 

ITT74LS1 23 



NEC America 

/uPB74LS155 

SN74LS1 75 

AMD 

SN74LS175 


Motoroja 

SN74LS22 


Nationa! 

DM74LS123 



Raytheon 

74LS155 


Fairchild 

74LS175 


National 

DM74LS22 


Raytheon 

74LS123 

275 


Signetics 

74LS 1 55 


ITT 

!TT74l_S175 


Raytheon 

741.322 

SN74LS125A 

Fairchild 

74LS125 


SN74LS156 

Fairchild 

74LS156 


Motoroia 

SN74LS175 


Signetics 

74LS22 


ITT 

iT774LSi 25 


. 


ITT74LS156 


National 

DM 7 4 LSI 75 

SN74LS221 

Fairchild 

74LS221 


♦ Discontinued 


Boid face device numbers indicate manufacturers data is provided in the 1C Master on the pastes noted 
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SN74LS260 

Fairchild 

74LS260 

SN74LS352 

National 

DM74LS352 


SN74LS393 

Fairchild 

74LS393 




Signetics 

74LS260A 

SN74LS353 

Fairchild 

74LS353 


SN74LS395 

Fairchild 

74LS395 





SN74LS261 

ITT 

ITT74LS261 


National 

DM74LS353 



National 

DM74LS395 


SN74L.S221 

ITT 

iTT74LS221 


Raytheon 

74LS2S1 284 

SN74LS365 

Fairchild 

74LS365 



Raytheon 

74LS395 

291 


Motorola 

SN74LS221 


Signetics 

74LS261 


ITT 

ITT74LS365 



Signetics 

74LS395 



National 

DM74LS221 

SN74LS266 

Fairchild 

74LS266 


Motorola 

SN74LS365 


SN74LS399 

AMD 

AM25LS09 



Raytheon 

74LS221 275 


ITT 

ITT74fcS266 


National 

DM74LS365 




SN74LS399 



Signetics 

74LS221 


Motorola 

SN74LS266 


NEC America 

p.PB74LS365 


SN74LS40 

Fairchild 

74LS40 


SN74lS240 

AMD 

SN74LS240 


Raytheon 

74LS266 


Raytheon 

74LS365 

286 


ITT 

ITT74LS40 



Fairchild 

74LS240 


Signetics 

74LS266 


Signetics 

74LS365 



Motorola 

SN74LS40 



ITT 

ITT74LS240 

SN74LS27 

Fairchild 

74LS27 

SN74LS366 

Fairchild 

74LS366 



National - 

DM74LS40 



MMI 

74LS240 


ITT 

ITT74LS27 


ITT 

ITT74LS366 



NEC America 

fiPB74LS40 



Motorola 

SN74LS240 


Motorola 

SN74LS27 


Motorola 

SN74LS366 



Raytheon 

74LS40 



Raytheon 

74LS240 279 


National 

DM74LS27 


National 

DM74LS366 



Signetics 

74LS40 



Signetics 

74LS240 


NEC America 

pPB74LS27 


NEC America p.PB74LS366 


SN74LS42 

Fairchild 

•74LS42 


SN74LS241 

AMD 

SN74LS241 


Raytheon 

74LS27 


Raytheon 

74LS366 

286 


ITT 

ITT74LS42 



Fairchild 

74LS241 


Signetics 

74LS27 


Signetics 

74LS366 



Motorola 

SN74LS42 



ITT 

ITT74LS241 

SN74LS273 

AMD 

SN74LS273 

SN74LS367 

Fairchild 

74LS367 



National 

DM74LS42 



MMI 

74LS241 


Fairchild 

74LS273 


ITT 

ITT74LS367 



NEC America 

fiPB74LS42 



Motorola 

SN74LS241 


ITT 

ITT74LS273 


Motorola 

SN74LS367 



Raytheon 

74LS42 

266 


Raytheon 

74LS241 279 


Signetics 

74LS273 


National 

DM74LS367 



Signetics 

74LS42 



Signetics 

74LS241 

SN74LS279 

Fairchild 

74LS279 


NEC America ^PB741S367 


SN74LS424 

AMD 

SN74LS424 


SN74LS242 

AMD 

SN74LS242 


ITT 

ITT74LS279 


Raytheon 

74LS367 

286 


NEC Micro 

fjPB8224 

1764 


Fairchild 

74LS242 


Motorola 

SN74LS279 


Signetics 

74LS367 


SN74LS490 

Fairchild 

74LS490 



ITT 

ITT74LS242 


National 

DM74LS279 

SN74LS368 

Fairchild 

74LS368 


SN74LS51 

Fairchild 

74LS51 



Motorola 

SN74LS242 


NEC America 

jxPB74LS279 


ITT 

ITT74LS368 



ITT 

ITT74LS51 



Raytheon 

74LS242 282 


Raytheon 

74LS279 


Motorola 

SN74LS368 



Motorola 

SN74LS51 



Signetics 

74LS242 


Signetics 

74LS279 


National 

DM74LS368 



National 

DM74LS51 


SN74LS243 

AMD 

SN74LS243 

SN74LS28 

Fairchild 

74LS28 


NEC America 

pPB74LS368 



NEC America 

jrPB74LS51 



Fairchild 

74LS243 


ITT 

ITT74LS28 


Raytheon 

74LS368 

286 


Raytheon 

74LS51 



ITT 

ITT74LS243 


Raytheon 

74LS28 


Signetics 

74LS368 



Signetics 

74LS51 



Motorola 

SN74LS243 


Signetics 

74LS28 

SN74LS37 

Fairchild 

74LS37 


SN74LS54 

Fairchild 

74LS54 



Raytheon 

74LS243 282 

SN74LS280 

Fairchild 

74LS280 


ITT 

ITT74LS37 



ITT 

ITT74LS54 



Signetics 

74LS243 

SN74LS281 

AMD 

SN74LS281 


Motorola 

SN74LS37 



Motorola 

SN74LS54 


SN74LS244 

AMD 

SN74LS244 

SN74LS283 

Fairchild 

74LS283 


National 

DM74LS37 



National 

DM74LS54 



Fairchild 

74LS244 


ITT 

ITT74LS263 


NEC America fiPB74LS37 



NEC America 

pPB74LS54 



ITT 

ITT741S244 


Motorola 

SN74LS283 


Raytheon 

74LS37 



Raytheon 

74LS54 



MMI 

74LS244 


National 

DM74LS283 


Signetics 

74LS37 



Signetics 

74LS54 



Motorola 

SN74LS244 


Raytheon 

74LS283 

SN74LS373 

AMD 

SN74LS373 


SN74LS55 

Fairchild 

74LS55 



Raytheon 

74LS244 279 


Signetics 

74LS283 


Fairchild 

74LS373 



Motorola 

SN74LS5S 



Signetics 

74LS244 

SN74LS290 

Fairchild 

74LS290 


ITT 

ITT74LS373 



National 

DM74LS55 


SN74LS247 

Fair child 

74LS247 


ITT 

ITT74LS290 


MMI 

74US373 



NEC America 

uPB74LS55 



National 

DM74LS247 


Motorola 

SN74LS290 


Raytheon 

74LS373 

288 


Raytheon 

74LS55 


SN74LS248 

Fairchild 

74LS248 


National 

DM74LS290 


Signetics 

74LS373 



Signetics 

74LS55 



National 

DM74LS248 


Signetics 

74LS290 

SN74LS374 

AMD 

SN74LS374 


SN74LS670 

AMD 

SN74LS670 


SN74LS249 

Fairchild 

74LS249 

SN74LS293 

Fairchild 

74LS293 


Fairchild 

74LS374 



Fairchild 

74LS670 



National 

DM74LS249 


ITT 

ITT74LS293 


ITT 

ITT74LS374 



Motorola 

SN74LS670 


SN74LS251 

AMD 

SN74LS251 


Motorola 

SN74LS293 


MMI 

74LS374 



National 

DM74LS670 



Fairchild 

74LS251 


National 

DM74LS293 


National 

DM74LS374 



Raytheon 

74LS670 



ITT 

ITT74LS251 


Signetics 

74LS293 


Raytheon 

74LS374 

288 


Signetics 

74LS67.0 



Motorola 

SN74LS251 

SN74LS295B 

Fairchild 

74LS295 

SN74LS375 

ITT 

ITT74LS375 


SN74LS73 

Fairchild 

74LS73 



National 

DM74LS251 


Motorola 

SN74LS295 


Motorola 

SN74LS375 



ITT 

ITT74LS73 



NEC America 

jiPB74LS251 


NEC America 

pPB74LS295 


NEC America 

pPB74LS375 



Motorola 

SN74LS73 



Raytheon 

74LS251 


Raytheon 

74LS295A 


Raytheon 

74LS375 



National 

DM74LS73 



Signetics 

74LS251 


Signetics 

74LS295 


Signetics 

74LS375 



Raytheon 

74LS73 


SN74LS253 

AMO 

SN74LS253 

SN74LS298 

Fairchild 

74LS298 ' 

SN74LS377 

AMD 

SN74LS377 



Signetics 

74LS73 



Fairchild . 

74LS253 


Motorola 

SN74LS298 


Fairchild 

74LS377 


SN74LS74 

Fairchild 

74LS74 



ITT 

ITT74LS253 


Raytheon 

74LS298 


ITT 

ITT74LS377 



ITT 

ITT74LS74 



Motorola 

SN74LS253 


Signetics 

74LS298 


Raytheon 

74LS377 

288 


Motorola 

SN74LS74 



National 

DM74LS253 

SN74LS299 

AMD 

SN74LS299 


Signetics 

74LS377 



National 

DM74LS74 



NEC America 

jiPB74LS253 


Fairchild 

74LS299 

SN74US378 

AMD 

SN74LS378 



NEC Amenca 

pPB74LS74 



Raytheon 

74LS253 


ITT 

ITT74LS299 


Fairchild 

74LS378 



Raytheon 

74LS74 • 



Signetics 

74LS253 


Raytheon 

74LS299 


ITT 

ITT74LS378 



Signetics 

74LS74 


SN74LS257 

AMD 

SN74LS257 

SN74LS30 

Fairchild 

74LS30 


Signetics 

74LS378 


SN74LS75 

Fairchild 

74LS75 



Fairchild 

74LS257 


ITT 

ITT74LS30 

SN74LS379 AMD 

AM25LS08 



ITT 

ITT74LS75 



ITT 

ITT74LS257 


Motorola 

SN74LS30 



SN74LS379 



National 

DM74LS75 



Motorola 

SN74LS257 


National 

DM74LS30 

SN74LS38 

Fairchild 

74LS38 



Raytheon 

74LS75 



National 

DM74LS257 


NEC America 

HPB74LS30 


ITT 

ITT74LS38 



Signetics 

74LS75 



NEC America 

/xPB74LS257 


Raytheon 

74LS30 


Motorola 

SN74LS38 


SN74LS76 

ITT 

ITT74LS76 



Raytheon 

74LS257 


Signetics 

74LS30 


National 

DM74LS38 



National 

DM74LS76 



Signetics 

74LS257 

SN74LS32 

Fairchild 

74LS32 


NEC America pPB74LS38 



Raytheon 

74LS76 


SN74LS258 

AMD 

SN74LS258 


ITT 

ITT74LS32 


Raytheon 

74LS38 



Signetics 

74LS76 



Fairchild 

74LS258 


Motorola 

SN74LS32 


Signetics 

74LS38 


SN74LS78 

ITT 

ITT74LS78 



iTT 

ITT74LS258 


National 

DM74LS32 

SN74LS381 

AMD 

SN74LS381 



National 

DM74LS78 



Motorola 

SN74LS258 


NEC America 

MPB74LS32 


ITT ■ • 

ITT74LS381 



Raytheon 

74LS78 



National 

DM74LS258 


Raytheon 

74LS32 

SN74LS384 

AMD 

AM25LS1 4 



Signetics 

74LS78 



NEC America 

pPB74LS258 


Signetics 

74LS32 



SN74LS384 


SN74LS83A Fairchiia 

74LS83 



Raytheon 

74LS258 

SN74LS322 

AMD 

AM25LS22 

SN74LS385 

AMD 

AM25LS1 5 



ITT 

17T74LS83A 



Signetics 

74LS258 



SN74LS322 



SN74LS385 



Motorola 

SN74LS83 


SN74LS259 

Fairchiia 

74LS259 

SN74LS323 

AMD 

AM25LS23 

SN74LS386 

Fairchild 

74LS386 



National 

DM74LS83 



ITT 

ITT74LS259 



SN74LS323 


ITT 

ITT74LS386 




DM74LS83A 



Motorola 

SN74LS259 


ITT 

ITT74LS323 


Motorola 

SN74LS386 



Raytheon 

74LS83A 


SN74LS26 

Fairchild 

74LS26 


Raytheon 

74LS323 


National 

DM74LS386 



Signetics 

74LS83 



National 

DM74 LS26 

SN74LS33 

Raytheon 

74LS33 


Raytheon 

74LS386 




74LS83A 



Raytheon 

74LS26 


Signetics 

74LS33 


Signetics 

74LS386 


SN74LS85 

Fairchild 

74LS85 



Signetics 

74LS26 

SN74LS352 

Fairchild 

74LS352 

SN74LS390 

Fairchild 

74LS390 



ITT 

ITT74LS85 



♦ Discontinued 
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Texas Instruments (cont’d) 

SN74S05 

Fairchild 

74S05 

9S05 

SN74S153 

Mitsubishi 

National 

M5S153 

DM74S153 


SN74S22 

SN74S240 

Signetics 

AMD 

74S22 

SN74S240 







Hitachi 

HD74S05 


Signetics 

74S153 



MMI 

74S240 

462 

SN74LS8S 

Motorola 

SN74LS85 



Mitsubishi 

M5S005 

SN74S157 

AMD 

SN74S157 



Raytheon 

74S240 



Nations! 

DM74LS85 



National 

DM74 S05 


Fairchild 

74S157 


SN74S241 

AMD 

SN74S241 



Raytheon 

74LS85 



Signetics 

74S05 



93S157 



MMI 

74S241 

462 


Signetics 

74LS85 


SN74SQ8 

Fairchild 

74S08 


Mitsubishi 

M5S157 



Raytheon 

74S241 


SN74LS86 

Fairchild 

74LS86 



Signetics 

74 SOB 


National 

DM74S157 


SN74S251 

AMD 

SN74S251 



iTT 

ITT74LS86 


SN74S09 

Fairchild 

74S09 


Signetics 

74S157 



Fairchild 

74S251 



Motorola 

SN74LS86 



Signetics 

74S09 

SN74S158 

AMD 

SN74S158 



Hitachi 

HD74S251 



NEC America. 

pPB74LS88 


SN74S10 

Fairchild 

74S10 


Fairchild 

74S158 



Mitsubishi 

M5S251 



Raytheon 

74LS86 



Hitachi 

HD74S10 



93S158 



National 

DM74S251 



Signetics 

74LS86 



Mitsubishi 

M5S010 


Mitsubishi 

M5S158 



Signetics 

74S251 


SN74LS90 

Fairchild 

74LS90 



National 

DM74S10 


National 

DM74S158 


SN74S257 

AMD 

SN54S257 



ITT 

iTT?iLS30 



Signetics 

74S10 


Signetics 

74S158 




SN74S257 



Motorola 

SN74LS90 


SN74S109 

Fairchild 

9S109 

SN74S174 

AMD 

SN74S1 74 



Fairchild 

54S257 



Raytheon 

74LS90 

268 

SN74S11 

Fairchild 

74S11 


Fairchiid 

74S174 




74S257 



Signetics 

74LS90 




9S1 1 


Hitachi 

HD74S174 



Mitsubishi 

M5S257 


SN74LS91 

Raytheon 

74LS91 

272 


Hitachi 

HD74S11 


Mitsubishi 

M5S174 



National 

DM74S257 


SN74LS92 

Fairchild 

74LS92 



Mitsubishi 

M5S011 


National 

DM74S174 



Signetics 

54S257 



Motorola 

SN74LS92 



National 

DM74S11 


Signetics 

74S174 




74S257 



Raytheon 

74LS92 

268 


Signetics 

74S11 

SN74S175 

AMD 

SN74S175 


SN74S258 

AMD 

SN74S258 



Signetics 

74LS92 


SN74S1 12 

Fairchild 

74S112 


Fairchild 

74S175 



Fairchild 

74S258 


SN74LS93 

Fairchild 

74LS93 




9S112 



93S175 




93S258 



ITT 

ITT74LS93 



Hitacni 

HD74S112 ' 


Hitachi 

HD74S175 



Mitsubishi 

M5S258 



Motorola 

SN74LS93 



Mitsubishi 

M5S112 


Mitsubishi 

M5S175 



Signetics 

74S258 



Raytheon 

74LS93 

268 


Motorola 

SN74S112 


National 

DM74S1 75 


SN74S270 

Intersil 

IM5604 



Signetics 

74LS93 



National 

DM74S112 


Signetics 

74S175 



MMI 

6205 

1252 

SN74LS95B Fairchild 

74LS95 



Signetics 

74S112 

SN74S181 

AMD 

SN74S181 



Signetics 

82S130 



ITT 

1TT74LS95B 


SN74S113 

Fairchild 

74S113 


Fairchild 

74S181 


SN74S280 

National 

DM74S280 



Motorola 

SN74LS95 




9S1T3 



93S41 



Signetics 

74S280 



Raytheon 

74LS95B 



Hitachi 

HD74S113 


Hitachi 

HD74S181 


SN74S281 

National 

DM74S281 



Signetics 

74LS95B 



Mitsubishi 

M5S113 


Mitsubishi 

M5S181 


SN74S287 

Harris 

HM7611 

1192 

SN74LS96 

ITT 

ITT74LS96 



Motorola 

SN74S113 


Signetics 

74S181 




HM7611A 

1200 


Signetics 

74LS96 



National , 

DM74S113 

SN74S182 

Fairchild 

74S182 



Intel 

3621-1 


SN74LOO 

National 

DM74100 



Signetics 

74S113 


Mitsubishi 

M5S182 



Intersil 

IM5623 


SN74L01 

National 

DM74L01 


SN74S1 14 

Fairchild 

74S114 


National 

DM74S182 



MMI 

6301 

1252 

SN74L02 

National 

DM74L02 




9S114 


Signetics 

74S182 



National 

DM74S287 

1264 

SN74L03 

National 

DM74L03 



Hitachi 

HD74S114 

SN74S188 

AMD 

AM27S09 



Signetics 

N82S129 


SN74L04 

National 

DM74L04 



Mitsubishi 

M5S114 


Harris 

HM7602 

1192 

SN74S288 

Harris 

HM7603 

1192 

SN74L10 

National 

DM74L10 



National 

DM74S1 14 


MMI 

6330 

1252 


MMI 

6331 

1252 

SN74L123 

National 

DM74L1 23 



Signetics 

74S1 14 


Signetics 

N82S23 



National 

DM8578 


SN741154 

National 

DM74L154A 


SN74S132 

Fairchild 

74S132 

SN74S189 

AMD 

AM27S03 



Signetics 

N82S123 


SN74L157 

National 

DM74L157A 


SN74S133 

Fairchild 

74S133 



SN74S189 


SN74S289 

AMD 

SN74S289 


SN74L164 

National 

DM74L164 




9S133 


Fairchiid 

93405 



Fairchild 

93404 


SN74L192 

National 

DM74L192 



Hitachi 

HD74S133 


National 

DM74S189 

1292 


National 

DM74S289 


SN74L193 

National 

DM74L193 



Mitsubishi 

M5S133 

SN74S194 

AMD 

SN74S194 



NEC Micro 

pPB2089 


SN74L20 

National 

DM74L20 



National 

DM74S133 


Faircniid 

74S194 




uPB2289 


SN74L30 

National 

DM74L30 



Signetics 

74S133 



93S194 



Signetics 

N82S25 


SN74L42 

National 

DM74L42A 


SN74S134 

F&irchild 

74S134 


Signetics 

74S194 




3101 A 


SN74151 

National 

DM74L51 




9S134 

SN74S195 

AMD 

SN74S195 


SN74S30 

Fairchild 

74S30 


SN74L54 

National 

DM74L54 



.Hitachi 

HD74S134 


Faircniid 

74S195 



Mitsubishi 

M5S030 


SN74L55 

National 

DM74L55 



National 

DM74S134 



93S00 



National 

DM74S30 


SN74L7i 

National 

DM74L7 1 



Signetics 

74S134 


National 

DM74S195 


SN74S301 

National 

DM74S206 

1297 

SN74L72 

National 

DM74L72 


SN74S135 

Fairchild 

74S135 


Signetics 

74S195 



NEC Micro 

(iPB2200 


SN74L73 

National 

DM74L73 



Hitachi 

HD74S135 

SN74S196 

Fairchild 

82S90 



Signetics 

74S301 


SN74L74 

National 

DM74L74 



National 

DM74S135 

SN74S197 

Fairchild 

82S91 


SN74S314 

NEC Micro M PB2205 

1418 

♦ SN74L75 

National 

DM74L75 



Signetics 

74S135 


Signetics 

74S197 


SN74S32 

Fairchild 

74S02 


SN74L78 

National 

DM74L78 


SN74S138 

AMD 

SN74S138 

SN74S20 

Fairchild 

74S20 



National 

DM74S02 


SN74L85 

National 

OM74L85 



Fairchild 

74 Si 38 



9S20 



Signetics 

74S02 


SN74L86 

National 

DM74L86 



Mitsubishi 

M5S138 


Hitachi 

HD74S20 


SN74S37 

Signetics 

74S37 


SN74L90 

National 

DM74L90 



National 

DM74S138 


Mitsubishi 

M5S020 


SN74S370 

MMI 

6206 

1252 

SN74L91 

National 

DM74L91 



Signetics 

74S138 


National 

DM74S20 



Signetics 

82S131 


SN74L93 

National 

DM74L93 


SN74S139 

AMD 

SN74S1 39 


Signetics 

74S20 


SN74S373 

MMI 

74S373 

460 

SN74L95 

National 

DM74195 



Fairchild 

74S139 

SN74S200 

Fairchild 

93421 



Tl 

SN74S02 


SN74L98 

National 

DM74L98 



National 

DM74S139 


MMI 

6531 


SN74S374 

MMI 

74S374 

460 

SN74SOO 

Fairchild 

74S00 



Signetics 

74S139 


National 

DM74S200 


SN74S387 

Harris 

HM7610 

1192 



9S00 


SN74S140 

Fairchild 

74S140 


NEC Micro 

HPB2200 




HM7610A 

1200 


Hitachi 

HD74S00 




9S140 


Raytheon 

RC5340 



Intel 

3601-1 



Mitsubishi 

M5SOOO 



Hitachi 

HD74S1 40 


Signetics 

74S200 



MMI 

6300 

1252 


National 

DM74S00 



National 

DM74S140 


Tl 

SN74S201 



National 

DM74S387 

1264 


Signetics 

74SOO 



Signetics 

74 Si 40 

SN74S201 

MMI 

6531 



NEC Micro fiPB403 

1462 

SN74S02 

MM! 

74S373 

460 

SN74S15 

Fairchild 

74S15 


National 

DM74S200 



Signetics 

N82S126 



71 

SN74S373 



Hitachi 

HD74S15 


NEC Micro 

jiPB2202 


SN74S40 

Fairchild 

74S40 


SN74S03 

Fairchild 

74S03 



Mitsubishi 

M5S015 


Signetics 

74S201 




9S40 




9S03 



National 

DM74S15 

SN74S206 

Fairchild 

93411 



Hitachi 

HD74S40 



Hitachi 

HD74S03 



Signetics 

74S15 


MMI 

6205 

1252 


Mitsubishi 

M5S040 



Mitsubishi 

M5S003 


SN74S151 

AMD 

SN74S1 51 


National 

DM74S206 

1297 


National 

DM74S40 



Nat'dnai 

DM74 S03 



Fairchild 

74S151 


Raytheon 

RC5330 



Signetics 

74S40 



Signetics 

74S03 



Hitachi 

HD74S1 51 


Signetics 

N82S17 


SN74S412 

AMD 

SN74S412 


SN74S04 

Fairchild 

-74S04 



Mitsubishi 

M5S151 


Tl 

SN74S301 



NEC Micro >iPB8212 

1804 



9S04 



National 

DM74S151 

SN74S22 

Fairchild 

74S22 


SN74S428 

NEC Micro fiP B8228 

1769 


Hitachi 

HD74S04 



Signetics 

74S151 



9S22 


SN74S438 

NEC Micro ^PB8238 

1769 


Mitsubishi 

M5S004 


SN74S153 

AMD 

SN74S153 


Hitachi 

HD74S22 


SN74S44 

NEC Micro jjPB425 

1466 


National 

DM74S04 



Fairchild \ 

74S153 


Mitsubishi 

M5S22 


SN74S470 

MMI 

6306-1 

1248 


Signetics 

74SC4 




93S153 


National 

DM74S22 



National 

DM74S470 
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Texas Instruments (cont’d) 

SN7404 

Hitachi 

ITT 

HD7404 

ITT7404 

SN74107 

Mitsubishi 

Motorola 

M53307 

MC74107 

SN7414 

National 

Signetics 

DM7414 

7414 






Mitsubishi 

M53204 


National 

DM74107 

SN74141 

Fairchild 

74141 

SN74S471 

MMI 

6309-1 

1248 


Motorola 

MC7404 


NEC America piPB74107 



93141 


National 

DM74S471 



National 

DM7404 


Signetics 

74107 


Hitachi 

HD2558 

SN74S472 

Harris 

HM7649 

1218 


NEC America 

jiPB7404 

SN74109 

Fairchild 

74109 


Motorola 

MC74141 


MMI 

6349-1 

1248 


Raytheon 

7404 


National 

DM74109 


National 

DM74141 


National 

DM74S472 



Signetics 

7404 


Signetics 

74109 



DM7441 

SN74S473 

Harris 

HM7646 

1218 


Toshiba 

TC7404 

SN74111 

TRW 

74111 


NEC America U.PB74141 


MMI 

6346-1 

1248 


TRW 

7404 

SN74116 

Fairchild 

74116 


Signetics 

74141 


National 

DM74S473 

1272 

SN7405 

Fairchild 

7405 


Signetics 

74116 



7441 

SN74S475 

NEC Micro 

f*PB405 




9N05 

SN7412 

Fairchild 

7412 

SN74145 

Fairchild 

74145 

SN74S51 

Fairchild 

74S51 



Hitachi 

HD2523 



9N12 



93145 


Mitsubishi 

M5S051 




HD7405 


Hitachi 

HD7412 


Hitachi 

HD2555 


National 

DM74S51 



ITT 

ITT7405 


ITT 

ITT7412 


ITT 

ITT74145 


Signetics 

74S51 



Mitsubishi 

M53205 


Motorola 

MC7412 


Mitsubishi 

M53345 

SN74S64 

Fairchild 

74S64 



Motorola 

MC7405 


Raytheon 

7412 


Motorola 

MC74145 



9S64 



National 

DM7405 


Signetics 

7412 


National 

DM74145 


Hitachi 

HD74S64 



NEC America /iPB7405 


TRW 

7412 


Raytheon 

74145 


National 

DM74S64 



Raytheon 

7405 

SN74120 

Motorola 

MC74120 

. 

Signetics 

74145 


Signetics 

74S64 



Signetics 

7405 

SN74121 

Fairchild 

74121 


TRW 

74145 

SN74S65 

Fairchild 

74S65 



TRW 

7405 



9603 

SN74147 

Hitachi 

HD74147 



9S65 


SN7406 

Fairchild 

7406 


Hitachi 

HD2543 


Mitsubishi 

M53347 


Hitachi 

HD74S65 




9N06 



HD74121 


National 

DM74147 


National 

DM74S65 



Hitachi 

HD7406 


ITT 

ITT74121 


NEC America liPB74147 


Signetics 

74S65 



ITT 

ITT7406 


Mitsubishi 

M53321 


Signetics 

74147 

SN74S74 

Fairchild 

74S74 



Mitsubishi 

M53206 


Motorola 

MC74121 

SN74148 

Hitachi 

HD74148 



9S74 



Motorola 

MC7406 , 


National 

DM74121 


Mitsubishi 

M53348 


Hitachi 

HD74S74 



National 

DM7406 


Signetics 

74121 


National 

DM74148 


Mitsubishi 

M5S074 



Signetics 

7406 


TRW 

74121 


NEC America uPB74148 


National 

DM74S74 



TRW 

7406 

SN74122 

Fairchild 

74122 


Signetics 

74148 


Signetics 

74S74 


SN7407 

Fairchild 

7407 


ITT 

ITT74122 

SN74150 

Fairchild 

74150 

SN74S85 

Mitsubishi 

M5S085 




9N07 


Mitsubishi 

M53322 



93150 


Signetics 

74S85 



Hitachi 

HD7407 


Motorola 

MC74122 


Hitachi 

HD2548 

SN74S86 

Fairchild 

74S86 



ITT 

ITT7407 


National 

DM74122 



HD74150 


Hitachi 

HD74S86 



Mitsubishi 

M53207 


Signetics 

74122 


Mitsubishi 

M53350 


National 

DM74S86 



Motorola 

MC7407 



8T22 


Motorola 

MC74150 


Signetics 

74S86 



National 

DM7407 

SN74123 

AMD 

AM26123 


National 

DM74150 

SN7400 

Fairchild 

7400 


- 

Signetics 

7407 



SN74123 


NEC America |uPB74l50 



9N00 



TRW 

7407 


Fairchild 

74123 


Raytheon 

74150 


Hitachi 

HD2503 


SN7408 

Fairchild 

7408 


Hitachi 

HD2561 


Signetics 

74150 



HD7400 




9N08 


ITT 

ITT74123 


TRW 

74150 


,TT 

iTT740u 



Hitachi 

H02550 


Mitsubishi 

M53323 

SN74151 

Fairchild 

74151 


Mitsubishi 

M53200 



ITT 

ITT7408 


Motorola 

MC74123 

♦SN74151 

Fairchild 

74151 


Motorola 

MC7400 



Mitsubishi 

M53208 


National 

DM74123 



93151 


National 

DM7400 



Motorola 

MC7408 


NEC America nPB74123 i 


Hitachi 

HD2549 


NEC America ^PB7400 



National 

DM7408 


Raytheon 

74123 



HD74151 


Raytheon 

7400 



Raytheon 

7408 


Signetics 

74123 


ITT 

ITT74151 


Signetics 

7400 



Signetics 

7408 


TRW 

74123 


Mitsubishi 

M53351 


Toshiba 

TC7400 



Toshiba 

TC7408 

SN74125 

Fairchild 

74125 


Motorola 

MC74151 


TRW 

7400 



TRW 

7408 


Hitachi 

HD74125 


National 

DM74151 

SN7401 

Fairchild 

7401 


SN7409 

Fairchild 

7409 


Mitsubishi 

M53325 


NEC America uPB74151 



9N01 




9N09 


National 

DM74125 


Raytheon 

74151 


Hitachi 

HD2509 



Hitachi 

HD2551 



DM8093 


Signetics 

74151 


ITT 

ITT7401 




HD7409 


Signetics 

74125 


Tl 

SN74151A 


Mitsubishi 

M53201 



ITT 

ITT7409 

SN74126 

Fairchild 

74126 


TRW 

74151 


Motorola 

MC7401 



Mitsubishi 

M53209 


Hitachi 

HD74126 

♦SN74152 

Fairchild 

74152 


National 

DM7401 



Motorola 

MC7409 


Mitsubishi 

M53326 



93152 


Raytheon 

7401 



National 

DM7409 


National 

DM74126 


Motorola 

MC74152 


Signetics 

7401 



Raytheon 

7409 


Signetics 

74126 


Raytheon 

74152 • 


TRW 

7401 



Signetics 

7409 

SN74128 

Signetics 

74128 


TRW 

74152 

SN7402 

Fairchild 

7402 



TRW 

7409 

SN74129 

National 

DM74193 

SN74153 

AMD 

SN74153 



9N02 


SN7410 

Fairchild 

7410 

SN7413 

Fairchild 

7413 


Fairchild 

74153 


Hitachi 

HD251 1 




9N10 



9N13 



93153 



HD7402 



Hitachi 

HD2507 


Hitachi 

HD2545 


Hitachi 

HD2564 


ITT 

ITT7402 




HD7410 


ITT 

ITT7413 


ITT 

ITT74153 


Mitsubishi 

M53202 



ITT 

ITT7410 


Mitsubishi 

M53213 


Mitsubishi 

M53353 ' 


Motorola 

MC7402 



Mitsubishi 

M53210 


Mbtorola 

MC7413 


Motorola 

MC74153 


National 

DM7402 



Motorola 

MC7410 


National 

DM7413 


National 

DM74153 


NEC America pPB7402 



National 

DM7410 


NEC America M PB7413 


NEC America 

fxPB74l53 


Signetics 

7402 



NEC America pPB7410 


Signetics 

7413 


Raytheon 

74153 


TRW 

7402 



Raytheon 

7410 


TRW 

7413 


Signetics 

74153 

SN7403 

Fairchild 

7403 



Signetics 

7410 

SN74132 

Fairchild 

74132 


TRW 

74153 



9N03 



Tl 

SN7427 


Hitachi 

HD74132 

SN74154 

AMD 

SN74154 


Hitachi 

HD2528 



Toshiba 

TC7410 


Mitsubishi 

M53332 


Fairchild 

74154 



HD7403 



TRW 

7410 


Motorola 

MC74132 



9311 


ITT 

1117403 


SN74100 

Motorola 

MC74100 


National 

DM74132 


Hitachi 

HD2580 


Mitsubishi 

M53203 



Signetics 

74100 


Signetics 

74132 


Mitsubishi 

M53354 


Motorola 

MC7403 


♦SN74104 

Tl 

SN29000 

SN74136 

Hitachi 

HD74136 


Motorola 

MC74154 


National 

DM7403 


♦SN74105 

Tl 

SN29001 


Motorola 

MC74136 


National 

DM74154 


Raytheon 

7403 


SN74107 

AMD 

SN74107 


Raytheon 

74136 


NEC America 

MPB74154 


Signetics 

7403 



Fairchild 

74107 


TRW ‘ 

74136 


Raytheon 

74154 


TRW 

7403 




9N107 

SN7414 

Fairchild 

7414 


Signetics 

74154 

SN7404 

Fairchild 

7404 



Hitachi 

HD2530 


Hitachi 

HD7414 


TRW 

74154 



9N04 




HD74107 


Mitsubishi 

M53214 

SN74155 

Fairchild 

74155 


Hitachi 

HD2522 



ITT 

ITT74107 


Motorola 

MC7414 



93155 


♦ Discontinued 
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Manufacturer 

| Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Device 

' Source 

Device Page 

Device 

! Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

Source 

Device Page 

Texas Instruments (cont’d) 

SN74163 

Raytheon 

3jnri0tics 

74163 

74163 

SN74177 

National 

Signetics 

DM8281 

N8281 

SN74192 

Mitsubishi 

Motorola 

M53392 

MC74192 

DM74192 





TRW 

74 1 63 



74177 


National 

SN74155 

jTJ 

ITT74155 

SN74164 

AMD 

SN74164 

SN74178 

Fairchild 

74178 



DM8560 


Mitsubishi 

M53355 



74164 



82S70 


NEC America 

pPB74192 


Motorola 

MC74155 


Fairchild 

74164 



931 78 


Raytheon 

74192 


National 

DM74155 



93164 


Motorola 

MC7417B 


Signetics 

74192 


NEC America 

( jPB74l55 


-Hitachi 

HD74164 


Siqnetics 

N8270 

SN74193 

AMD 

SN74193 


Raytheon 

74155 


ITT 

ITT74164 

SN74179 

Fairchild 

74179 



9366 


Signetics 

74155 


Mitsubishi 

M53364 



82S72 


Fairchild 

74193 


TRW 

74155 

' 

National 

DM74164 



■93179 



9366 

SN74156 

Fairchild 

74156 



DM857C 


Motorola 

MC74179 


ITT 

ITT74193 



93156 


NEC America 

UPB74164 


Signetics 

N8271 


Mitsubishi 

M53393 


Httachi 

HD74156 


Raytheon 

74164 

SN74180 

Fairchild 

74180 


Motorola 

MC74193 


ITT 

ITT74156 


Signetics 

74164 



93180 


National 

DM74193 


Mitsubishi 

M53356 

SN74165 

Fairchild 

74165 


Hitachi 

HD2525 



DM8563 


Motorola 

MC74156 



93165 



HD74180 


NEC America 

pPB74193 


National 

DM74156 


Mitsubishi 

M53365 


ITT 

iTT74l80 


Raytheon 

74193 


NEC America 

pPB741 56 


Motorola 

MC74165 


Mitsubishi 

M53380 


Signetics 

74193 


Raytheon 

74156 


National 

DM74165 


Motorola 

MC74180 

SN74194 

AMD 

SN74194 


Signetics 

74156 



DM8590 


National 

DM74180 


Fairchild 

74194 


TRW 

74156 


Raytheon 

74165 


NEC America 

pPB74180 


Hitachi 

HD74194 

SN74157 

AMD 

SN74157 


Signetics 

74165 


Raytheon 

74180 


ITT 

iTT74194 


Fairchild 

74157 

SN74166 

Fairchild 

74166 


Signetics 

74180 


Motorola 

MC74194 



9322 



93 166 


TRW 

74180 


National 

r)M74ig4 


Hitachi 

HD74157 


Hitachi 

HD74166 

SN74181 

AMD 

SN74181 


Raytheon 

74194 


ITT 

ITT74157 


Mitsubishi 

M53366 



9341 


Signetics 

74194 



ITT9322 


Motorola 

MC74166 


Fairchild 

74181 

SN74195 

AMD 

SN74195 


Mitsubishi 

M53357 


National 

DM74166 



9341 


Fairchild 

74195 


Motorola 

MC74157 


Raytheon 

74166 


Hitachi 

HD2547 



9300 


National 

DM74157 


Signetics 

74166 


Mitsubishi 

M53381 


ITT 

ITT74195 



DM8322 

SN74167 

Motorola 

MC74167 


Motorola 

MC741S1 



ITT93Q0 


NEC America 

pPB74157 

SN7417 

Fairchild 

7417 


National 

DM74181 


Motorola 

MC74195 


Raytheon 

74157 



SN17 , 


NEC America 

pP874l8l 


National 

DM74195 


Signetics 

74157 


Hitachi 

HD7417 


Raytheon 

74181 



DM8300 

SN74159 

Raytheon 

74159 


ITT 

ITT7417 


Signetics 

74181 


NEC America 

f iPB74195 

SN7416 

Fairchild 

7416 


Mitsubishi 

M53217 

SN74182 

AMD 

SN74182 


Raytheon 

74195 



9N16 


Motorola 

MC7417 



9342 


Signetics 

74195 


Hitachi 

HD7416 


National 

DM7417 


Fairchild 

74182 

SN74196 

Fairchild 

74196 


ITT 

ITT7416 


Signetics 

7417 



9342 



82S90 


Mitsubishi 

M53216 


TRW 

7417 


Hitachi 

HD2562 



93196 


Motorola 

MC7416 

SN74170 

Fairchild 

74170 


ITT 

ITT741 82 


Motorola 

MC74196 


National 

DM7416 


Hitachi 

HD2540 


Mitsubishi 

M 53382 


National 

DM74196 


Signetics 

7416 


Mitsubishi 

M53370 


Motorola 

MC74182 


Signetics 

N8290 


TRW 

7416 


National 

DM74170 


National 

DM74182 



74196 

SN74160 

AMD 

SN74160 


NEC America 

pPB74170 


NEC America 

pPB74l82 

SN74197 

Fairehiid 

74197 


Fairchild 

74160 


Raytheon 

74170 


Raytheon 

74182 



82S91 



9310 


Signetics 

74170 


Signetics 

74182 



93197 


Hitachi 

HD74160 

SN74172 

Signetics 

74172 

SN74184 

National 

DM74184 


Motorola 

MC74197 


ITT 

ITT74160 

SN74173 

Fairchild 

74173 

SN74185 

Mitsubishi 

M53385 


National 

DM74197 


Mitsubishi 

M53360 


National 

DM74173 


Nationai 

DM74185 


Signetics 

N8291 


Motorola 

MC74160 



DM8551 

SN74185A 

National 

DM74185A 



74197 


National 

DM74160 

SN74174 

AMD 

SN74174 

SN74186 

Harris 

HPROM0512 

SN74198 

Fairchild 

74198 . 


Raytheon 

74160 


PgjrQhjjH 

74174 

RK1741R7 

Intersil 

IM5603 



93198 


Signetics 

74160 



93174 


MM! 

6200 1252 


Hitachi 

HD74198 


TRW 

74160 


Hitachi 

HD74174 


National 

DM74187 


Mitsubishi 

M53398 

SN74161 

AMD 

SN74161 


Mitsubishi 

M53374 


Signetics 

N82S226 


Motorola 

MC74198 


Fairchild 

74161 


Motorola 

MC74174 

SN74188 

Harris 

HPROM8256 


Nationai 

DM74198 



9316 


National 

DM74174 


Intersil 

IM5600 


NEC America 

MPB74198 


Hitachi 

HD74161 


Raytheon 

74174 


Signetics 

N82S23 


Raytheon 

74198 


ITT 

ITT74161 


Signetics 

74174 


Tl 

SN74188A 


Signetics 

74198 



1TT9316 

SN74175 

AMD 

SN74175 

SN74188A 

MMI 

6330 1252 

SN74199 

Fairchild 

74199 


Mitsubishi 

M53361 


Fairchild 

74175 


National 

DM8577 



93199 


Motorola 

MC74161 



93175 

SN74190 

Fairchild 

74190 


Mitsubishi 

M53399 


National 

DM74161 


Hitachi 

HD74175 



93190 


Motorola 

MC74199 


NEC America 

pPB74161 


Mitsubishi 

M53375 


Hitachi 

HD74190 


National 

DM74199 


Raytheon 

74161 


Motorola 

MC74175 


ITT 

ITT74190 


Raytheon 

74199 


Signetics 

74161 


National 

DM74175 


Mitsubishi 

M53390 


Signetics 

74199 


TRW 

74161 


NEC America 

p.P8741 75 


Motorola 

MC74190 

SN7420 

Famchild 

7420 

SN74162 

AMD 

SN74162 


Raytheon 

74175 


National 

DM74190 



9N20- 


Fairchild 

74162 


Signetics 

74175 


Raytheon 

74190 


Hitachi 

HD2504 


Hitachi 

HD74162 

SN74176 

Fairchild 

74176 


Signetics 

74190 



HD7420 


ITT 

ITT74162 



82S90 

SN74191 

Fairchild 

74191 


ITT 

ITT7420 


Mitsubishi 

M53362 



93176 



93191 


Mitsubishi 

M53220 


Motorola 

MC74162 


Mitsubishi 

M53376 


Hitachi 

HD74191 


Motorola 

MC7420 


National 

DM74162 


Motorola 

MC74176 


ITT 

ITT74191 


National 

DM7420 


Raytheon 

74162 


National 

DM74176 


Mitsubishi 

M53391 


NEC America 

pPB7420 


Signetics 

74162 



DM8280 


Motorola 

MC74191 


Raytheon 

7420 


TRW 

74162 


Signetics 

N8280 


National 

DM74191 


Signetics 

7420 

SN74163 

AMD 

SN74163 



74176 


Raytheon 

74191 


Toshiba 

TC7420 


Fairchild 

74163 

SN74177 

Fairchild 

74177 


Signetics 

74191 


TRW 

7420 


Hitachi 

HD74163 



82S91 

SN74192 

AMD 

SN74192 

SN74200 

Fairchild 

93421 


ITT 

ITT74163 



93177 



9360 


MMi 

6531 


Mitsubishi 

M53363 


Mitsubishi 

M53377 


Fairchild 

74192 


Raytheon 

RC5340 


Motorola 

MC74163 


Motorola 

MC74177 



9360 


Signetics 

N82S06 


National 

DM74163 


National 

DM74177 


ITT 

ITT74192 


Tl 

SN74S201 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 1 Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

i Replacement 

IC Master 

Device 

(Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

'Source 

Device Page 

Device 

1 Source 

Device Page 

Texas Instruments (cont’d) 

SN7432 

Hitachi 

ITT 

HD7432 

ITT7432 

DM7432 


SN7445 

NEC America 

Raytheon 

Signetics 

/iPB7445 

7445 

7445 

SN7470 

ITT 

Mitsubishi 

Motorola 

ITT7470 

M53270 

MC7470 





National 




SN74206 

Intersil 

IM5533 


Signetics 

7432 



TRW 

7445 


National 

DM7470 


MMI 

6530 

SN7433 

Signetics 

7433 


♦ SN7446 

Fairchild 

7446 


Signetics 

7470 


National 

DM74S206 1297 

SN74365 

National 

DM8095 




9357 

SN7472 

Fairchild 

7472 


Raytheon 

RC5330 

SN74366 

National 

DM8096 



Hitachi 

HD2553 



9N72 


Tl 

SN74S301 

SN74367' 

National 

DM8097 



ITT 

ITT7446 


Hitachi 

HD2529 

SN7422 

Fairchild 

7422 

SN74368 

National 

DM8098 



Motorola 

MC7446 



HD7472 


Hitachi 

HD7422 

SN7437 

Fairchild 

7437 



National 

DM7446 


ITT 

ITT7472 


Raytheon 

7422 



9N37 

' 


Signetics 

7446 


Mitsubishi 

M53272 

SN74221 

AMD 

SN74221 


Hitachi 

HD2552 



Tl 

SN7446A 


Motorola 

MC7472 

SN7423 

Fairchild 

7423 


ITT 

ITT7437 


♦ SN7447 

Fairchild 

7447 


National 

DM7472 


9N23 

• 

Mitsubishi 

M53237 



Hitachi 

HD2532 


Signetics 

7472 


Motorola 

MC7423 


Motorola 

MC7437 



ITT 

ITT7447 


TRW 

7472 


National 

DM7423 


National 

DM7437 



Mitsubishi 

M53247 

SN7473 

Fairchild 

7473 

SN7425 

Fairchild 

7425 


NEC America fiPB7437 



Motorola 

MC7447 



9N73 



9N25 


Raytheon 

7437 



National 

DM7447 


Hitachi 

HD2515 


ITT 

ITT7425 


Signetics 

7437 



NEC America 

m PB7447 


ITT 

ITT7473 


Mitsubishi 

M53225 


TRW 

7437 



Signetics 

7447 


Mitsubishi 

M53273 


Motorola 

MC7425 

SN74370 

MMI 

6206 

1252 


Tl 

SN7447A . 


Motorola 

MC7473 


National 

DM7425 

SN7438 

Fairchild 

7438 


SN7448 

Fairchild 

7448 


National 

DM7473 

SN74251 

National 

DM74251 



9N38 




9358 


NEC America 

juPB7473 

SN74259 

AMD 

SN74259 


Hitachi 

HD2544 



ITT 

ITT7448 


Signetics 

7473 

SN7426 

Fairchild 

7426 


ITT 

ITT7438 



Mitsubishi 

M53248 

SN7474 

Fairchild 

7474 



9N26 


Mitsubishi 

M53238 



Motorola 

MC7448 



9N74 


Hitachi 

HD2560 


Motorola 

MC7438 



National 

DM7448 


Hitachi 

HD2510 



HD7426 


National 

DM7438 



Signetics 

7448 



HD7474 


ITT 

ITT7426 


NEC Amenca 

HPB7438 


SN7449 

Fairchild 

7449 


ITT 

ITT7474 


Motorola 

MC7426 


Raytheon 

7438 




9359 


Mitsubishi 

M53274 


National 

DM7426 


Signetics 

7438 



Motorola 

MC7449 


Motorola 

MC7474 


Signetics 

N8T18 


TRW 

7438 


SN7450 

Fairchild 

7450 


National 

DM7474 


7426 

SN74387 

Fairchild 

93416 




9N50 


NEC Amenca 

/uPB7474 


TRW 

7426 

SN7440 

Fairchild 

7440 



Hitachi 

HD2506 


Raytheon 

7474 

SN7427 

Fairchild 

7410 



9N40 




HD7450 


Signetics 

7474 



7427 


Hitachi 

HD2501 



ITT 

ITT7450 


TRW 

7474 



9N27 



HD7440 



Mitsubishi 

M53250 

SN7475 

Fairchild 

7475 


Hitachi 

HD7410 


ITT 

ITT7440 



Motorola 

MC7450 



9375 


ITT 

ITT7410 


Mitsubishi 

M53240 



National 

DM7450 


Hitachi 

HD2517 


Mitsubishi 

M53210 


Motorola 

MC7440 



NEC America 

MP87450 



HD7475 


Motorola 

MC7410 


National 

DM7440 



Signetics 

7450 


iTT 

ITT7475 



MC7427 


NEC America 

jiPB7440 



TRW 

7450 


Mitsubishi 

M53275 


National 

DM7410 


Signetics 

7440 


SN7451 

Faircmio 

7451 


Motorola 

MC74/5 



DM7427 


TRW 

7440 




9N51 


National 

DM7475 


NEC America 

pPB74lO 

♦SN7441A 

National 

DM7441 A 



Hitachi 

HD2505 


Signetics 

7475 


Raytheon 

7410 


Ti 

SN74141 




HD7451 


TRW 

7475 


Signetics 

7410 

SN7442 

Fairchild 

7442 



ITT 

ITT7451 

SN7476 

Fairchild 

7476 


Tl 

SN7410 

♦SN7442 

Fairchild 

7442 



Motorola 

MC7451 



9N76 


Toshiba 

TC7410 



9352 



National 

DM7451 


Hitachi 

HD2516 


TRW 

7410 


Hitachi 

HD2536 



NEC America 

fiPB7451 


iTT 

ITT7476 

SN74270 

MMI 

6205 1252 



HD7442 



Signetics 

7451 


Mitsubishi 

M53276 

SN74278 

Mitsubishi 

M53478 


ITT 

ITT7442 



TRW 

7451 


Motorola 

MC7476 

SN74279 

Fairchild 

74279 


Mitsubishi 

M53242 


SN7453 

Fairchild 

7453 


National 

DM7476 


Signetics 

74279 


Motorola 

MC7442 




9N53 


NEC America 

fiPB7476 

SN7428 

Signetics 

7428 


National 

DM7442 



Hitachi 

HD2512 


Signetics 

7476 

SN74283 

Fairchild 

74283 


NEC America 

juPB7442 




HD7453 


TRW 

7476 


Mitsubishi 

M53483 


Raytheon 

7442 



ITT 

ITT7453 

♦SN7477 

Fairchild 

7477 


NEC America uPB74283 


Signetics 

7442 



Mitsubishi 

M53253 



9377 


Raytheon 

74283 


Tl 

SN7442A 



Motorola 

MC7453 


Motorola 

MC7477 

SN74284 

National 

DM8875A 

♦SN7443 

Fairchild 

7443 



National 

DM7453 


Signetics 

7477 

SN74285 

National 

DM8875B 



9353 



NEC America 

H.PB7453 

♦ SN7480 

Fairchild 

7480 

SN74287 

Fairchild 

93426 


Hitachi 

HD2537 



Signetics 

7453 



9380 

SN74290 

Fairchild 

74290 



HD7443 



TRW 

7453 


ITT 

ITT7480 


Mitsubishi 

M53490 


ITT 

ITT7443 


SN7454 

Fairchild 

7454 


Mitsubishi 

M53280 


Motorola 

MC74290 


Mitsubishi 

M53243 




9N54 


Motorola 

MC7480 


TRW 

74290 


Motorola 

MC7443 



Hitachi 

HD2514 


NEC Amenca 

jjPB7480 

SN74293 

Fairchild 

74293 


Raytheon 

7443 




HD7454 


Signetics 

7480 


Mitsubishi 

M53493 


Signetics 

7443 



ITT 

ITT7454 



8268 


Motorola 

MC74293 


Tl 

SN7443A 



Motorola 

MC7454 

♦SN7481 

Fairchild 

93407 


TRW 

74293 

♦ SN7444 

Fairchild 

7444 



National 

DM7454 


Hitachi 

HM2501 

SN74298 

Fairchild 

74298 



9354 



NEC Amenca 

M PB7454 


Motorola 

MC4004 


Motorola 

MC74298 


Hitachi 

HD2538 



Signetics 

7454 


Tl 

SN7481A 


Signetics 

74298 



HD7444 



TRW 

7454 


TRW 

7481 

SN7430 

Fairchild 

7430 


ITT 

ITT7444 


SN7460 

Fairchild 

7460 

SN7482 

Fairchild 

7482 



9N30 


Mitsubishi 

M53244 




9N60 



9382 


Hitachi 

HD2508 


Motorola 

MC7444 



Hitachi 

HD2502 


Hitachi 

HD2513 



HD7430 


Raytheon 

7444 




HD7460 


ITT 

ITT7482 


ITT 

ITT7430 


Signetics 

7444 



Mitsubishi 

M53260 


Motorola 

MC7482 


Mitsubishi 

M53230 


Tl 

SN7444A 



Motorola 

MC7460 


National 

DM7482 


Motorola 

MC7430 

SN7445 

Fairchild 

7445 



National 

DM7460 

SN7483 

Fairchild 

7483 


National 

DM7430 



9345 



NEC America 

jiPB7460 

♦ SN7483 

Fairchild 

7483 


NEC America uPB7430 


Hitachi 

HD2531 



Signetics 

7460 



9383 


Signetics 

7430 


ITT 

ITT7445 



TRW 

7460 


Hitachi 

HD2535 


TRW 

7430 


Mitsubishi 

M53245 


SN7470 

Fairchild 

7470 


ITT 

ITT7483 

SN7432 

Fairchild 

7432 


Motorola 

MC7445 




9N70 


Mitsubishi 

M53283 



9N32 


National 

DM7445 



Hitachi 

HD2539 


Motorola 

MC7483 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer 

j Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 1 Replacement 

1C Master 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

' Source 

Device 

Page 

Device 

■ Source 

Device 

Page 

Texas Instruments (cont’d) 

■ 

♦SN7493 

TRW 

7493 


SN75189 

AMO 

ITT 

MCI 489 
JTT1 489 


SN75361 

SN75362 

National 

NsticndS 

DS75361 

DS75362 

523 

524 






9394 



Motorola 

MC1489 


SN7b365 

iTT 

ITT75365 


♦ SN7483 

National 

DM7483 


Hitachi 

HD2533 



National 

DS1489 



Motorola 

MC75365 



Raytheon 

7483 


Motorola 

MC7494 



Signetics 

MCI 489 



National 

DS75365 

526 


Signetics 

7483 


Signetics 

7494 


SN75189A 

Exar 

XR1489A 


SN75368 

Motorola 

MC75368 



Tl 

SN7483A 

♦SN7495 

Fairchild 

7495 


SN7520 

AMD 

SN7520 


SN75369 

AMD 

MH0026 


♦ SN7484 

Mitsubishi 

M53284 

- 


9395 




SN76?i 



Motorola 

MMH0026 



Tl 

SN7484A 


Hitachi 

HD2534 



ITT 

ITT7520 



National 

DS0026 

503 

SN7485 

Fairchild 

7485 


ITT 

ITT7495 



Motorola 

MC7520 


♦ SN7538 

Fairchild 

7538 



Hitachi 

HD7485 


Mitsubishi 

M53295 



National 

DS7520 



National 

DS7538 



Mitsubishi 

M53285 


Motorola 

M07495 



Signetics 

7520 



Silicon G 

SG7538 



Motorola 

MC7485 


National 

DM7495 



Silicon G 

SG7520 


♦ SN7539 

Fairchild 

7539 



National 

DM7485 


Signetics 

7495 


SN75207 

AMD 

5N75207 



National 

DS7539 



NEC America 

pPB7485 


Tl 

SN7495A 



Fairchild 

75207 



Silicon G 

SG7539 



Signetics 

7485 

SN7496 

Fairchild 

7496 


SN75208 

AMD 

SN75208 


SN75450 

Fairchild 

75450 



TRW 

7485 



9396 


* 

Fairchild 

75208 



Hitachi 

HD2574 


SN7486 

Fairchild 

7486 


Hitachi 

HD2546 


SN7521 

Motorola 

MC7521 



ITT 

ITT75450 




9N86 



HD7496 



National 

DS7521 



Motorola 

MC75450 



Hitachi 

HD2526 


ITT 

ITT7496 



Signetics 

7521 

• 


National 

DS75450 




HD7486 


Mitsubishi 

M53296 



Silicon G 

SG7521 



Raytheon 

RC75450 



ITT 

ITT7486 


Motorola 

MC7496 


SN7522 

ITT 

ITT7522 



Signetics 

75450 



Mitsubishi 

M53286 


National 

DM7496 



National 

DS7522 



Silicon G 

SG75450 



Motorola 

MC7486 


Signetics 

7496 



Signetics 

7522 


SN75451 

Fairchild 

75451 



National 

DM7486 


TRW 

7496 



Silicon G 

SG/522 



Hitachi 

HD2575 



NEC America jiPB7486 

SN7497 

Fairchild 

7497 


SN75224 

Fairchild 

75224 



ITT 

ITT75451 



Raytheon 

7486 


Motorola 

MC7497 


SN75225 

Fairchild ' 

75225 



Motorola 

MC75451 



Signetics 

7486 

♦ SN7510 

Motorola 

MC1410 


SN7523 

National 

DS7523 



National 

DS75451 



TRW 

7486 

SN75107 

AMD 

SN75107 



Signetics 

7523 



Raytheon 

RC75451 


♦SN7488 

Intersil 

IM5600 


Fairchild 

75107 



Silicon G 

SG7523 



Signetics 

75451 



MMI 

6230 1252 


ITT 

ITT75107 


SN75232 

Fairchild 

75232 



Silicon G 

SG75451 



Motorola 

MQM4Q02 


Motorola 

MC75107 


SN75233 

Fairchild 

75233 


SN75452 

Fairchild 

75452 



National 

DM7488 


National 

DS75107 

504 

SN75234 

AMD 

SN75234 



Hitachi 

HD2577 



Tl 

SN7488A 


Raytheon 

RC75107A 



Fairchild 

75234 



ITT 

iTT? 5452 


SN7489 

AMD 

SN7489 

SN75108 

AMD 

SN74108 



ITT 

ITT75234 



Motorola 

MC75452 



Fairchild 

7489 


Fairchild 

75108 


SN75235 

AMD 

SN75235 



National 

DS75452 



Hitachi 

HM2502 


ITT 

ITT75108 



Fairchild 

75235 



Raytheon 

RC75452 



Mitsubishi 

M53289 


Motorola 

MC75103 



Motorola 

MC75235 



Signetics 

75452 



National 

DM7489 1287 


National 

DS75108 

504 

SN75236 

ITT 

ITT75236 



Silicon G 

SG75452 



NEC Micro 

jj.PB2089 


Raytheon 

RC75108A 


SN75238 

AMD 

SN75238 


SN75453 

Fairchild 

75453 



Raytheon 

7489 

SN75109 

AMD 

SN75109 



Fairchild 

75238 



Hitachi 

HD2578 



Signetics 

N82S25 


Fairchild 

75109 


SN75239 

AMD 

SN75239 



ITT 

iTT75453 



TRW 

7489 


ITT 

1TT75109 



Fairchild 

75239 



Motorola 

MC75453 


♦SN7490 

Fairchild 

7490 


Raytheon 

RC75109 


SN7524 

AMD 

SN7524 



National 

DS75453 




9390 

SN75110 

AMD 

SN75110 




7525 



Raytheon 

RC75453 



Hitachi 

HD2519 


Fairchild 

75110 



Fairchild 

7524 



Signetics 

75453 




HD7490 


ITT 

ITT75110 



ITT 

ITT7524 



Silicon G 

SG75453 



ITT 

ITT7490 


Motorola 

MC?5l 10 



Motorola 

MC7524 


SN75454 

Fairchild 

75454 



Mitsubishi 

M53290 


Raytheon 

RC75110 



National 

DS7524 



Hitachi 

HD2579 



Motorola 

MCM4023 

SN75112 

Fairchild 

75112 



Signetics 

7524 



ITT 

ITT 75453 




MC7490 

SN75114 

AMD 

9614 



Silicon G 

SG7524 



Motorola 

MC75454 



National 

DM7490 


Fairchild 

9614 


♦SN7525 

Fairchild 

7525 



National 

DS75454 



Signetics 

7490 

SN75115 

AMD 

9615 



Motorola 

MC7525 



Raytheon 

RC75454 



Ti 

SN7490A 


rctif Cniid 

361 5 



Nations; 

DS7525 



Si sties 

75454 



TRW 

7490 

SN75121 

Fairchild 

75121 



Signetics 

7525 



Silicon G 

SG75454 


♦SN7491 

Fairchild 

7491 


Motorola 

MC8T13 



Silicon G 

SG7525 


SN75460 

Fairchild 

75460 




9391 


National 

DS75121 


SN7528 

Fairchild 

7528 



ITT 

ITT75460 



Hitachi 

HD2524 

SN75122 

Fairchild 

75122 



ITT 

ITT7528 



Motorola 

MC75460 



ITT 

ITT7491 


Motorola 

MC8T14 



Motorola 

MC7528 



National 

DS75460 



Mitsubishi 

M53291 


National 

DS75122 



National 

DS7528 



Silicon G 

SG75460 



Motorola 

MC7491 

SN75123 

Fairchild 

75123 



Silicon G 

SG7528 


SN75461 

Fairchild 

75461 



National 

DM7491 


Motorola 

MC8T23 


♦ SN7529 

Fairchild 

7529 



ITT 

ITT75461 



NEC America M PB7491 


National 

DS75123 



Motorola 

MC7529 



Motorola 

MC75461 • 



Signetics 

7491 

SN75124 

Fairchild 

75124 



National 

DS7529 



National 

DS75461 



Tl 

SN7491A 


Motorola 

MC8T24 



Silicon G 

SG7529 



Silicon G 

SG75461 


♦SN7492 

Fairchild 

7492 

SN75125 

National 

DS75125 


SN75324 

National 

DS75324 

522 

SN75462 

Fairchild 

75462 




9392 

SN75138 

Silicon G 

SG75138 



Raytheon 

RC75324 



ITT 

ITT75462 



Hitachi 

HD2521 

SN75140 

Motorola 

MC75140 


SN75325 

AMD 

SN75325 



Motorola 

MC75462 




HD7492 

SN75150 

Fairchild 

75150 



Fa.rchild 

75325 



National 

DS75462 



ITT 

ITT7492 


Raytheon 

RC75150 


■ 

ITT 

ITT75325 



Silicon G 

SG75462 



Mitsubishi 

M53292 

SN75152 

Fairchild 

9627 



Motorola 

MC75325 


SN75463 

Fairchild 

75463 



Motorola 

MC7492 

SN75154 

Fairchild 

75154 



National 

DS75325 

520 


ITT 

ITT75463 



National 

DM7492 


National 

DS75154 



Raytheon 

RC75325 



Motorola 

MC75463 



Signetics 

7492 


Raytheon 

RC75154 



Silicon G 

SG75325 



National 

DS75463 



Tl 

SN7492A 

SN75180 

National 

DS8800 


SN75326 

Fairchild 

75326 



Silicon G 

SG75463 



TRW 

7492 

SN75182 

AMD 

DM8820 



ITT 

ITT75326 


SN75464 

Fairchild 

75464 


♦SN7493 

Fairchild 

7493 


National 

DS8820 


SN75327 

Fairchild 

75327 



ITT 

ITT75464 




9393 


Signetics 

DS8820 



ITT 

1TT75327 



Motorola 

MC75464 



Hitachi 

HD2520 

SN75183 

AMD 

DM8830 


♦ SN7534 

Fairchild 

7534. 



National 

DS75464 




HD7493 


National 

DS8830 



ITT 

ITT7534 




SG75464 



ITT 

ITT7493 


Siqnetics 

DS8830 



National 

DS7534 


SN75466 

Motorola 

MCI 411 



Mitsubishi 

M53293 

SN75188 

AMD 

MCI 488 



Silicon G 

SG7534 



Signetics 

NE5501 



Motorola 

MC7493 


ITT 

ITT 1 488 


♦ SN7535 

Fairchild 

7535 


SN 75467 

Motorola 

MC1412 



National 

DM7493 


Motorola 

MCI 488 



National 

DS7535. 



Signetics 

NE5502 



Signetics 

7493 


National 

DS1488 



Silicon G 

SG7535 


SN75468 

Motorola 

MC1413 



Tl 

SN7493A 


Signetics 

MCI 488 


SN 75361 

ITT 

ITT75361 



Signetics 

NE5503 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 






Manufacturer 

Device 

| Replacement 
'Source 

IC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'Source 

IC Master 
Device Page 

Texas Instruments (confd) 

SN76669 

Fairchild 

Motorola 

fiA2136 

MCI 356 


TMS4039 

TMS4042 

NEC Micro 
NEC Micro 

p.PD2101 A 
;iPD21 1 1 A 


TP4007 

Solitron 

SSS 

CM4007 

SCL4007 





Sprague 

ULN-21 36 




juPD21 1 1AL 1433 


Toshiba 

TC4007 

SN75469 

Signetics 

NE5504 

SN76675 

Fairchild 

fiA3075 



Signetics 

2535 


TP4008 

Fairchild 

F4008 

SN75470 

Fairchild 

75470 


Motorola 

MCI 375 




2602 



Motorola 

MCI 4008 

SN75471 

Fairchild 

75471 

SN76678 

Fairchild 

H A753 


TMS4045 

Intel 

2114 



National 

CD4008 

SN75472 

Fairchild 

75472 


Sprague 

ULN-2209 


TMS4050 

AMD 

9050 



RCA 

CD4008 

SN75473 

Fairchild 

75473 

SN76689 

Fairchild 

HA3089 



NEC Micro mPD418 

1412 


SGS 

HBF4008 

SN75474 

Fairchild 

75474 


Sprague 

ULN-2289 



Synertek 

SY4050 



Solitron 

CM4008 

SN75475 

Motorola 

MP1472 

TL081 

PMI 

OP-16 

877 

TMS4051 

NEC Micro M PD418 

1412 


SSS 

SCL4008 

SN75476 

Sprague 

UDN-571 1 

TL089 

Harris 

HA-2905 

724 

TMS4060 

AMD 

9060 



Toshiba 

TC4008 

SN75477 

Sprague 

UDN-5712 

TL430 

Signetics 

TL430 



EA 

EA4060 


TP4009 

Mitel 

SIL4009 

SN75478 

Sprague 

UDN-571 3 

TL514 

Motorola 

MCI 51 4 



Intel 

2107 



National 

CD4009 

SN75479 

Sprague 

UON-5714 


Raytheon 

RC1414 



Intersil 

7280 



RCA 

CD4009 

SN75480 

National 

DS8880 



RM1514 



National 

MM5280 

1336 


SGS 

HBF4009 

SN75491 

Fairchild 

75491 

TL720 

National 

LM1414 



NEC Micro fiPD411 

1375 


Solitron 

CM4009 


Motorola 

MC75491 

TMS0803 

Gl 

C-593 



Signetics 

2680 



SSS 

SCL4009 


National 

DS75491 

TMS0851 

Gl 

CF-593 


TMS4062 

Nortec 

6002 



Toshiba 

TC4009 

SN75492 

Fairchild 

75492 

TMS1101 

Intersil 

IM7501 


TMS4070 

Zilog 

Z6116 


TP4010 

Mitel 

SIL4010 


Motorola 

MC75492 

♦TMS1103 

Signetics 

1103 


TMS4116 

Fairchild 

F16K 

1110 


National 

CD4010 


National 

DS75492 

TMS2101 

NEC Micro 

pPD2101A 



Intel 

2116 



RCA 

CD4010 

SN75493 

National 

DS75493 

♦TMS2102 

Intersil 

IM7552 



Intersil 

7116 



SGS 

H&F4010 

SN75494 

National 

DS75494 


NEC Micro 

juPD2102A 



Mostek 

MK4116 



Solitron 

CM4010 

SN76001 

SGS 

TBA820 

♦TMS2300 

AMI 

S8773 



Motorola 

MCM4116 



SSS 

SCL4010 

SN76104 

Fairchild 

HA732 

♦TMS2500 

AMI 

S8773 



NEC Micro pPD416 

1402 


Toshiba 

TC4010 

SN761 1 1 

Fairchild 

pA767 

♦TMS2600 

AMI 

S8773 



Signetics 

2690 


TP401 1 

Fairchild 

F4011 

SN76115 

Motorola 

MC1310 


National 

MM4230 


TMS4700 

Mostek 

MK30000 



Mitel 

SIL401 1 


RCA 

CA1310 



MM5230 


TMS4732 

NEC Micro jiPD2332 

1485 


Motofola . 

MCI 4011 


Sprague 

ULN-2210 

TMS2708 

AMD 

2708 



Signetics 

2633 



National 

CD4011 

SN76116 

Fairchild 

fiA758 


EA 

EA2708 


TMS4800 

EA 

EA4800 



NEC America pPD401 1 


RCA 

CA758 


Fujitsu 

MB8518 




EA4900 



RCA 

CD401 1 


Sprague 

ULN-2244 


Intel 

2708 



Mostek 

MK28000 



SGS 

HBF401 1 

SN76131 

Exar 

XR4739 


Mostek 

MK2708 


TMS5001 

Gl 

AY5-3600 



Solitron 

CM4011 


Fairchild 

|iA739 


Motorola 

MCM2708 


TMS54071 

Mostek 

MK4116 



SSS 

SCL4011 


SGS 

TBA231 


National 

MM2708 


TMS6010 

AMI 

S1757 



Toshiba 

TC4011 

SN76149 

Exar 

XR4739 

♦TMS2800 

National 

MM4210 



Gl 

AY5-1013A 


TP4012 

Fairchild 

F4012 


Fairchild 

>xA749 

♦TMS2900 

AMI 

S8773 


TMS601 1 

AMI 

S1883 354,1587 


Mitel 

SIL4012 

SN76177 

Sprague 

ULN-2277 

♦TMS3003 

SGS 

M127 



Gl 

AY3-1014A 



Motorola 

MC14012 

SN76226 

Sprague 

ULN-2216 

TMS3064 

Fairchild 

F464 

1083 



AY3-1015 



National 

CD4012 

SN76227 

Plessey 

SL1327 

♦TMS3112 

Fairchild 

3348 



SMC 

COM2017 



NEC America 

pPD4012 


Sprague 

ULN-2217 


Signetics 

2518 



Western 

TR1602 



RCA 

CD4012 

SN76228 

Sprague 

ULN-221 8 

TMS3113 

AMI 

S2181A 


TMS7001 

Intersil 

7001 



SOS ■ 



SN76242 

Fairchild 

HA780 . 

TMS3114 

AMD 

3114 


TMS8080A 

AMD 

9080A 



Solitron 

CM4012 


RCA 

CA3070 


AMI 

S2181A 



Intel 

8080A 



SSS 

SCL4012 


Sprague 

ULN-2124 

TMS3120 

Fairchild 

3347 



National 

INS8080A 



Toshiba 

TC4012 

SN76243 

Fairchild 

pA781 


SGS 

M142 




1656,1670 

TP4013 

Fairchild 

F4013 


Sprague 

ULN-2127 


Signetics 

2532 



NEC Micro pPD8080AF 1736 


Mitel 

SIL4013 

SN76246 

Fairchild 

pA746 

♦TMS3121 

Fairchild 

3342 



Signetics 

MP8080A 



Motorola 

MCI 401 3 


RCA 

CA3071 

♦TMS3122 

Signetics 

2518 


TMS9900 

AMI 

S9900 

1575 


National 

CD4013 


Sprague 

ULN-21 14 

TMS3128 

Signetics 

2521 


TMS9901 

AMI 

S9901 

1577 


NEC America jaPD401 3 

SN76266 

RCA 

CA3066 

eTMS3133 

Fairchild 

3355 


TMS9902 

AMI 

S9902 

1579 


RCA 

CD4013 

SN76267 

Fairchild 

pA3067 


Signetics 

2533 


TMS9903 

AMI 

S9903 

1581 


SGS 

HBF4013 


RCA 

CA3067 

♦TMS3304 

Motorola 

MC1 141 • 


TMS9940 

AMI 

S9940 

1583 


Solitron 

CM4013 

SN76298 

Motorola 

MCI 398 

TMS3409 

Fairchild 

3357 


TMS9980 

AMI 

S9980 

1585 


SSS 

SCL4013 


Sprague 

ULN-2298 


Intersil 

IM7780 


TP0237 

AMI 

2733 



Toshiba 

TC4013 

♦SN76502 

n 

TL441 


Mostek 

MK1007 


TP4000 

Mitel 

SIL4000 


TP4014 

Fairchild 

F4014 

SN76514 

Motorola 

MC1496 


Plessey 

MP3409 



Motorola 

MCI 4000 



Mitel 

SIL4014 

SN76530 

Motorola 

MCI 330 


SGS 

Ml 42 



National 

CD4000 



Motorola 

MC14014 

SN76544 

Plessey 

SL76544 

TMS3412 

AMI, 

SI 685 



RCA 

CD4000 



National 

CD4014 

SN76564 

Fairchild 

3064 


SGS 

M141 



Solitron 

CM4000 



NEC America pPD4014 


Motorola 

MCI 364 

TMS3413 

SGS 

M136 



SSS 

SCL4000 



RCA 

CD4014 


RCA 

CA3064 

♦TMS3414 

AMI 

Si 685 


TP4001 

Fairchild 

F4001 



SGS 

HBF4014 


Sprague 

ULN-2264 


SGS 

M130 



Mitel 

SIL4001 



Solitron 

CM4014 

SN76565 

Motorola 

MCI 364 

TMS3417 

Fairchild 

3342 



Motorola 

MCI 4001 



SSS 

SCL4014 

SN76591 

Fairchild 

^A1391 


Plessey 

MP3417 



National 

CD4001 



Toshiba 

TC4014 


Motorola 

MCI 391 

TMS4000 

Gl 

R05-8192 



NEC America jiPD4001 


TP4015 

Fairchild 

F4015 

SN76594 

Fairchild 

pA1394 

TMS4027 

Fairchild 

M4027 

1118 


RCA 

CD4001 



Mitel 

SIL4015 


Motorola 

MCI 394 


Mostek 

MK4027 



Solitron 

CM4001 



Motorola 

MCI 401 5 

SN76600 

Motorola 

MCI 350 


Motorola 

MCM4027 



SSS 

SCL4001 



National 

CD4015 

SN76635 

Fairchild 

ftA720 


NEC Micro nPD414 

1395 


Toshiba 

TC4001 



NEC America 

pPD401 5 


Sprague 

ULN-21 37 

TMS4030 

Intel 

21 07 A 


TP4002 

Fairchild 

F4002 



RCA 

CD4015 

SN76642 

Motorola 

MCI 357 

TMS4033 

Fairchild 

21021 



M:tel 

SIL4002 



SGS 

HBF4015 


Sprague 

ULN-21 13 


Mostek 

MK4102 



Motorola 

MCI 4002 



Solitron 

CM4015 

SN76643 

Fairchild 

2136 


National 

MM2102 

1300 


National 

CD4002 



SSS 

SCL4015 


Signetics 

ULN2111 


NEC Micro 

jiPD2102A 

' 


NEC America 

jiPD4002 



Toshiba 

TC4015 


Sprague 

ULN-21 1 1 



/xPD2102AL 1429 


RCA 

CD4002 


TP4016 

AD 

AD7516 

SN76650 

Motorola 

MCI 352 


SGS 

M330 



SGS 

HBF4002 



Fairchild 

F4016 


RCA 

CA1352 


Signetics 

21F02 



Solitron 

CM4002 



Micro Power . 

MPS7516 

SN76651 

Motorola 

MCI 351 



2102-2B 



SSS 

SCL4002 



Mitel 

SIL4016 

SN76665 

Fairchild 

jxA3064 

TMS4034 

Fairchild 

21022 



Toshiba 

TC4002 



Motorola 

MC14016 


Motorola 

MCI 364 


National 

MM2102 

1300 

TP4007 

Fairchild 

F4007 



National 

CD4016 


RCA 

CA3065 


NEC Micro 

/iPD2102A 



Mitel 

SIL4007 



RCA 

CD4016 


Sprague 

ULN-21 65 


Signetics 

2102 



Motorola 

MC14007 




CD4066 

SN76666 

Fairchild 

jaA3065 

TMS4035 

Fairchild 

21022 



National 

CD4007 



Solitron 

CM4016 


Motorola 

MCI 358 


National 

MM2101 



RCA 

CD4007 



SSS 

SCL4016 


Sprague 

ULN-21 65 


Signetics 

2102 



SGS 

HBF4007 


TP4017 

Fairchild 

F4017 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


Manufacturer i Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

j Replacement 

IC Master 

Manufacturer 

| Replacement 

IC Master 

Device 

1 Source 

Device Page 

Device 

' Source 

Device Page 

Device 

! Source 

Device Page 

Device 

1 Source 

Device Page 

Texas 

Instruments (eont’d) 

TP4027 

Mite! 

Motorola 

SIL4027 

MCi4027 

♦TP4047 

Soiitron 

Toshiba 

CM4047 

TC4047 

TP4073 

SSS 

Toshiba 

SCL4073 

TC4073 





National 

CD4027 

TP4049 

Fairchild 

F4Q49 

TP4075 

Fairchild 

F4075 

TP4017 

Mitel 

SIL4017 


NEC America 

fiPD4027 


Mitel 

SIL4049 


Mitel 

SIL4075 


Motorola 

MCI 401 7 


RCA 

CD4027 


Motorola 

MCI 4049 


Motorola 

MCI 4075 


National 

CD4017 


SGS 

HBF4027 


National 

CD4049 


National 

CD4075 


NEC America 

jiPD4017 


Soiitron 

CM4027 


NEC America 

m PD4049 


RCA 

CD4075 


RCA 

CD40i7 


SSS 

SCL4027 


RCA 

CD4049 


SSS 

SCL4075 


SGS 

HBF4017 


Toshiba 

TC4027 


SGS 

HBF4049 


Toshiba 

TC4075 


Soiitron 

CM4017 

TP4028 

Fairchild 

F4028 


Soiitron 

CM4049 

♦TP4076 

Fairchild 

F4076 


SSS 

SCL401? 


Mitel 

SIL4028 


SSS 

SCL4049 


Harris 

HD74C173 


Toshiba 

TC4017 


Motorola 

MCI 4028 


Toshiba 

TC4049 


Mitel 

SIL4076 

TP4018 

Fairchild 

F4018 


National 

CD4028 

TP4050 

Fairchild 

F4050 


Motorola 

MCI 4076 


Mitel 

SIL4018 


NEC America 

jiPD4028 


Mitel 

SIL4050 


National 

CD4076 


National 

CD4018 


RCA 

CD4028 


Motorola 

MCI 4050 



MM74C173 


RCA 

CD4018 


SGS 

HBF4028 


National 

CD4050 


RCA 

CD4076 


SGS 

HBF4018 


Soiitron 

CM4028 


NEC America 

fiPD4050 


Soiitron 

CM4076 


Soiitron 

CM4018 


SSS 

SCL4028 


RCA 

CD4050 


SSS 

SCL4076 


SSS 

SCL4018 


Toshiba 

TC4028 


SGS 

HBF4050 

TP4078 

Motorola 

MCI 4078 


Toshiba 

TC4018 

TP4029 

Fairchild 

F4029 


Soiitron 

CM4050 


RCA 

CD4078 

TP4019 

Fairchild 

F4019 


Mitel 

SIL4029 


SSS 

SCL4050 

TP4081 

Fairchild 

F4081 


Mitel 

SIL4019 


National 

CD4029 


Toshiba 

TC4050 


Mitel 

SIL4081 


National 

CD4019 


NEC America 

pPD4029 

TP4051 ' 

Fairchild 

F4051 


Motorola 

MCI 4081 


RCA 

CD4019 


RCA 

CD4029 


Gl 

MEM4051 


National 

CD4081 


SGS 

HBF4019 


SGS 

HBF4029 


Mitel 

SIL4051 


NEC America 

p.PD4081 


Soiitron 

CM4019 


Soiitron 

CM4029 


Motorola 

MCI 4051 


RCA 

CD4081 


SSS 

SCL4019 


SSS 

SCL4029 


National 

CD4051 


Soiitron 

CM4081 


Toshiba 

TC4019 


Toshiba 

TC4029 


RCA 

CD4051 


SSS 

SCL4081 

TP4020 

Fairchiiu 

F4020 

TP4030 

Fairchild 

F4030 


Soiitron 

CM4051 


Toshiba 

TC4081 


Mitel 

SIL4020 


Mitel 

SIL4030 


SSS 

SCL4051 

TP4082 

Fairchild 

F4082 


Motorola 

MCI 4020 


National 

CD4030 


Toshiba 

TC4051 


Mite! 

SIL4082 


National 

CD4G20 


NEC America 

j ? pfTAfiafl 

TD4052 

Fairchild 

Fans? 


Motorola 

MCI 4082 


NEC America 

U.PD4020 


RCA 

CD4030 


Mitel 

SIL4052 


RCA 

CD4082 


RCA 

CD4020 


SGS 

HBF4030 


Motorola 

MCI 4052 


SSS 

SCL4082 


SGS 

HBF4020 


Soiitron 

CM4030 


National 

CD4052 


Toshiba 

TC4082 


Soiitron 

CM4020 


SSS 

SCL4030 


RCA 

CD4052 

♦TP4085 

Fairchild 

F4085 


SSS 

SCL4020 


Toshiba 

TC4030 


Soiitron 

CM4052 


RCA 

CD4085 


Toshiba 

TC4020 

TP4035 

Fairchild 

F4035 


SSS 

SCL4052 

♦TP4093 

Fairchild 

F4093 

TP4021 

Fairchild 

F4021 


Mitel 

SIL4035 


Toshiba 

TC4052 


Motorola 

MCI 4093 


Mitel 

SIL4021 


Motorola 

MCI 4035 

TP4053 

RCA 

CD4053 


National 

CD4093 


Motorola 

MCI 4021 


National 

CD4035 

TP4068 

Fairchild 

F4068 


RCA 

CD4093 


National 

CD4021 


NEC America 

/xPD4035 


Mitel 

SIL4068 

♦TP4099 

Fairchild 

F4099 


NEC America 

HPD4021 


RCA 

CD4035 


Motorola 

MCI 4068 


National 

CD4099 


RCA 

CD4021 


SGS 

HBF4035 


RCA 

CD4068 


RCA 

CD4099 


Soiitron 

CM4021 


Soiitron 

CM4035 


Soiitron 

CM4068 

TP4315 

RCA 

CD4069 


SSS 

SCL4021 


SSS 

SCL4035 


SSS 

SCL4068 

TP4320 

RCA 

CD4067 


T oshiba 

TC4021 


Toshiba 

TC4035 


Toshiba 

TC4068 

TP4360 

Fairchild 

F40160 

TP4022 

Fairchild ■ 

F4022 

TP4040 

Fairchild 

F4040 

TP4069 

Fairchild 

F4069 


Motorola 

MCI 41 60 


Mitel 

SIL4022 


Mitel 

SIL4040 


Harris 

HD74C04 


National 

MM74C160 


Motorola 

MCI 4022 


National 

CD4040 


Mitel 

SIL4069 

TP4361 

Fairchild 

F40161 


National 

CD4022 


NEC America 

/iPD4040 


Motorola 

MC14069 


Motorola 

MC14161 


RCA 

CD4022 


RCA 

CD4040 


National 

CD4069 


National 

MM74C161 


SGS 

HBF4022 


Soiitron 

CM4040 



MM74C04 

TP4362 

Fairchild 

F40162 


Soiitron 

CM4022 


SSS 

SCL4040 


NEC America 

fiPD4069 


Motorola 

MC14162 


SSS 

SCL4022 


Toshiba 

TC4040 


RCA 

C D4069 


National 

MM74C162 


Toshiba 

TC4022 

TP4042 

Fairchild 

F4042 


Soiitron 

CM4069 

TP4363 

Fairchild 

F401 63 

TP4023 

Fairchild 

F4023 


Mitel 

SIL4042 


SSS 

SCL4069 


Motorola 

MC14163 


Mitel 

SIL4023 


Motorola 

MCI 4042 


Toshiba 

TC4069 


National 

MM74C163 


Motorola 

MCI 4023 


National 

CD4042 

♦TP4070 

Fairchild 

F4070 

TP4507 

Motorola 

MCI 4507 


National 

CD4023 


NEC America pPD4042 


Mitel 

SIL4070 


National 

CD4070 


NEC America 

M PD4023 


RCA 

CD4042 


National 

CD4070 



CD4507 


RCA 

CD4023 


SGS 

HBF4042 



MM74C86 



MM74C86 


SGS 

HBF4023 


Soiitron 

CM4042 


RCA 

CD4070 


RCA 

CD4030 


Soiitron 

CM4023 


SSS 

SCL4042 


Soiitron 

CM4070 



CD4070 


SSS 

SCL4023 


Toshiba 

TC4042 


SSS 

SCL4070 


SSS 

SCL4030 


Toshiba 

TC4023 

TP4043 

Fairchild 

F4043 

TP4071 

Fairchild 

F4071 

TP451 1 

Fairchild 

F4511 

TP4024 

Fairchild 

F4024 


Mitel 

SIL4043 


Mitel 

SIL4071 


Mitel 

SIL451 1 


Mitel 

SIL4024 


Motorola 

MCI 4043 


Motorola 

MCI 4071 


Motorola 

MCI 4511 


Motorola 

MCI 4024 


National 

CD4043 


National 

CD4071 


National 

CD451 1 


National 

CD4024 


NEC America 

/iPD4043 


NEC America f±PD4Q71 


RCA 

CD4511 


RCA 

CD4024 


RCA 

CD4043 


RCA 

CD4071 


Soiitron 

CM4511 


SGS 

HBF4024 


Soiitron 

CM4043 


Soiitron 

CM4071 


SSS 

SCL4511 


Soiitron 

CM4024 


SSS 

SCL4043 


SSS 

SCL4071 

TP4512 

Fairchild 

F4512 


SSS 

SCL4024 


Toshiba 

TC4043 


Toshiba 

TC4071 


Mitel 

SIL4512 


Toshiba 

TC4024 

TP4044 

Fairchild 

F4044 

TP4072 

Fairchild 

F4072 


Motorola 

MCI 451 2 

TP4025 

Fairchild 

F4025 


Mitel 

SIL4044 


Mite! 

SIL4072 


National 

CD4512 


Mitel 

SIL4025 


Motorola 

MCI 4044 


Motorola 

MCI 4072 


NEC America 

MPD4512 


MotorOla 

MCI 4025 


National 

CD4044 


RCA 

CD4072 


SSS 

SCL4512 


National 

CD4025 


NEC America 

}xPD4044 


SSS 

SCL4072 


Toshiba 

TC4512 


NEC America 

fiPD4025 


RCA 

CD4044 


Toshiba 

TC4072 

♦TP4516 

Fairchild 

F4516 


RCA 

CD4025 


Soiitron 

CM4044 

TP4073 

Fairchild 

F4073 


Mitel 

SIL4516 


SGS 

HBF4025 


SSS 

SCL4044 


Mitel 

SIL4073 


Motorola 

MC14516 


Soiitron 

CM4025 


Toshiba 

TC4044 


Motorola 

MCI 4073 


National 

CD4516 


SSS 

SCL4025 

♦TP4047 

Fairchild 

F4047 


National 

CD4073 


RCA 

CD40193 


Toshiba 

TC4025 


Motorola 

MCI 4047 


RCA 

CD4073 



CD4516 

TP4027 

Fairchild 

F4027 

* 

RCA 

CD4047 


Soiitron 

CM4073 


SSS 

SCL4516 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

| Replacement 

1C Master 

Manufacturer 

j Replacement 

1C Master 

Manufacturer 

| Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Device 

' Source 

Device Page 

Device 

' Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

' Source 

Device Page 

Texas Instruments (cont’d) 

TC4002 

National 

NEC America 

CD4002 

pPD4002 

TC4015 

SSS 

Tl 

SCL4015 

TP4015 

TC4027 

Mitel 

Motorola 

SIL4027 

MCI 4027 





RCA 

CD4002 

TC4017 

Fairchild 

F4017 


National 

CD4027 

♦TP4516 

T oshiba 

TC4516 


SGS 

HBF4002 


Mitel 

Sli-4017 


NEC America 

jiPD4027 

TP4518 

Fairchild 

F4518 


Solitron 

CM4002 


Motorola 

MCI 401 7 


RCA 

CD4027 


Mitel 

SIL4518 


SSS 

SCL4002 


National 

CD4.017 


SGS 

HBF4027 


Motorola 

MC14518 


Tl 

TP4002 


NEC America jxPD4017 


Solitron 

CM4027 


National 

CD4518 

TC4007 

Fairchild 

F4007 


RCA 

CD4017 


SSS 

SCL4027 


RCA 

CD4518 


Mitel 

SIL4007 ' 


SGS 

HBF4017 


Tl 

TP4027 


Solitron 

CM4518 


Motorola 

MCI 4007 


Solitron 

CM4017 

TC4028 

Fairchild 

F4028 


SSS 

SCL4518 


National 

CD4007 


SSS 

SCL4017 


Mitel 

SIL4028 


Toshiba 

TC4518 


RCA 

CD4007 


Tl 

TP4017 


Motorola 

MCI 4028 

TP4519 

Fairchild 

F4519 


SGS 

HBF4007 

TC4018 

Fairchild 

F4018 


National 

CD4028 


Motorola 

MC14519 


Solitron 

CM4007 


Mitel 

SIL4018 


NEC America 

pPD4028 


National 

CD4519 


SSS 

SCL4007 


National 

CD4018 


RCA 

CD4028 


NEC America fiPD4519 


Tl 

TP4007 


RCA 

CD4018 


SGS 

HBF4028 


RCA 

CD4019 

TC4008 

Fairchild 

F4008 


SGS 

HBF4018 


Solitron 

CM4028 

TP4520 

Fairchild 

F4520 


Motorola 

MCI 4008 


Solitron 

CM4018 


SSS 

SCL4028 


Mitel 

SIL4520 


National 

CD4008 


SSS 

SCL4018 


Tl 

TP4028 


Motorola 

MCI 4520 


RCA 

CD4008 


Tl 

TP4018 

TC4029 

Fairchild 

F4029 


National 

CD4520 


SGS 

HBF4008 

TC4019 

Fairchild 

F4019 


Mitel 

SIL4029 


NEC America jaPD4520 


Solitron 

CM4008 


Mitel 

SIL4019 


National 

CD4029 


RCA 

CD4520 


SSS 

SCL4008 


National 

CD4019 


NEC America 

jiPD4029 


Solitron 

CM4520 


Tl 

TP4008 


RCA 

CD4019 


RCA 

CD4029 


SSS 

SCL4520 

TC4009 

Mitel 

SIL4009 


SGS 

HBF4019 


SGS 

HBF4029 


Toshiba 

TC4520 


National 

CD4009 


Solitron 

CM4019 


Solitron 

CM4029 

TP4522 

Fairchild 

F4522 


RCA 

CD4009 


SSS 

SCL4019 


SSS 

SCL4029 


Motorola 

MCI 4522 


SGS 

HBF4009 


Tl 

TP4019 


Tl 

TP4029 


National 

CD4522 


Solitron 

CM4009 

TC4020 

Fairchild 

F4020 

TC4030 

Fairchilcf 

F4030 


RCA 

CD4018 


SSS 

SCL40O9 


Mitel 

SIL4020 


Mitel 

SIL4030 


SSS 

SCL4522 


Tl 

TP4009 


Motorola 

MCI 4020 


National 

CD4030 

TP4526 

Fairchild 

F4526 

TC4010 

Mitel 

SIL4010 


National 

CD4020 


NEC America aPD4030 


Motorola 

MCI 4526 


National 

CD4010 


NEC America ;iPD4020 


RCA 

CD4030 


SSS 

SCL4526 


RCA 

CD4010 


RCA 

CD4020 


SGS 

HBF4030 

TP4531 

Fairchild 

F4531 


SGS 

HBF4010 


SGS 

HBF4020 


Solitron 

CM4030 


Motorola 

MC14531 


Solitron 

CM4010 


Solitron 

CM4020 


SSS 

SCL4030 


RCA 

CD40101 


SSS 

SCL4010 


SSS 

SCL4020 


Tl 

TP4030 


SSS 

SCL4531 


Tl 

TP4010 


Tl 

TP4020 

TC4032 

Motorola 

MCI 4032 

TP4581 

Motorola 

MC14581 

TC4011 

Fairchild 

F4011 

TC4021 

Fairchild 

F4021 


RCA 

CD4032 


RCA 

CD40181 


Mitei 

SIL401 1 


Mitel 

SIL4021 


Solitron 

CM4032 


SSS 

SCL4581 


Motorola 

MCI 4011 


Motorola 

MCI 4021 

TC4034 

Fairchild 

F4034 

TP4582 

Fairchild 

F4582 


National 

CD404V 


National ■ 

CD4021 - ■ 

- 

Mnfrvrifa 

Mhiriwr 


Motorola 

MCI 4582 


NEC America J1.PD401 1 


NEC America p.PD4021 ■ 


National 

CD4034 


RCA 

CD40182 


RCA 

CD401 1 


RCA 

CD4021 


RCA 

CD4034 


SSS 

SCL4582 


SGS 

HBF401 1 


Solitron 

CM4021 


Solitron 

CM4034 

ULN2001 

Exar 

XR2201 


Solitron 

CM4011 


SSS 

SCL4021 


SSS 

SCL4034 


Fairchild 

9665 


SSS 

SCL401 1 


Tl 

TP4021 

TC4035 

Fairchild 

F4035 


SGS 

L201 


Tl 

TP401 1 

TC4022 . 

Fairchild 

F4022 - 


Mitel 

SIL4035 


Signetics 

ULN2001 

TC4012 

Fairchild 

F4012 


Mitel 

SIL4022 


Motorola 

MCI 4035 


Silicon G 

SG2001 


Mitel 

SIL4012 


Motorola 

MCI 4022 


National 

CD4035 


Sprague 

ULN-2001 


Motorola 

MCI 401 2 


National 

CD4022 


NEC America uPD4035 

ULN2002 

Exar 

XR2202 


National 

CD4012 


RCA 

CD4022 


RCA 

CD4035 


Fairchild 

9666 


NEC America jaPD4012 


SGS 

HBF4022 


SGS 

HBF4035 


SGS 

L202 


RCA 

CD4012 


Solitron 

CM4022 


Solitron 

CM4035 


Signetics 

ULN2002 


SGS 

HBF4012 


SSS 

SCL4022 


SSS 

SCL4035 


Silicon G 

SG2002 


Solitron 

CM4012 


Tl 

TP4022 


Tl 

TP4035 


Sprague 

ULN-2002 


SSS 

SCL4012 

TC4023 

Fairchild 

F4023 

TC4038 

Motorola 

MCI 4308 

ULN2003 

Exar 

XR2203 


Tl 

TP4012 


Mitel 

SIL4023 


RCA 

CD4038 


Fairchild 

9667 

TC4013 

Fairchild 

F4013 


Motorola 

MCI 4023 


Solitron 

CM4038 


SGS 

L203 


Mitel 

SIL4013 


National 

CD4023 

TC4040 

Fairchild 

F4040 


Signetics 

ULN2003 


Motorola 

MCI 401 3 


NEQ America pPD4023 


Mitel 

SIL4040 

1 

Silicon G 

SG2003 


National 

CD4013 


RCA 

CD4023 


National 

CD4040 


Sprague 

ULN-2003 


NEC America 

fiPD4013 


SGS , 

HBF4023 


NEC America ^iPD4040 

ULN2004 

Exar 

XR2204 


RCA 

CD4013 


Solitron 

CM4023 


RCA 

CD4040 


Fairchild 

9668 


SGS 

HBF4013 


SSS 

SCL4023 


Solitron 

CM4040 


Signetics 

ULN2004 


Solitron 

CM4013 


Tl 

TP4023 


SSS 

SCL4040 


Silicon G 

SG2004 


SSS 

SCL4013 

TC4024 

Fairchild 

F4024 


Tl 

TP4040 


Sprague 

ULN-2004 

TC4014 

Tl 

Fairchild 

Mitel 

TP4013 

F4014 

SIL4014 


Mitel 

Motorola 

National 

SIL4024 

MCI 4024 

CD4024 

TC4042 

Fairchild 

Mitel 

Motorola 

F4042 

SIL4042 

MCI 4042 

Toshiba 




Motorola 

MC14014 


RCA 

CD4024 


National 

CD4042 





National 

CD4014 


SGS 

HBF4024 


NEC America 

pPD4042 

TA7613 

Sprague 

ULN-2204 


NEC America 

jiPD4014 


Solitron 

CM4024 


RCA 

CD4042 

TC4001 

Fairchild 

F4001 


RCA 

C04014 


SSS 

SCL4024 


SGS 

HBF4042 


Mitel 

SIL4001 


SGS 

H8F4014 


Tl 

TP4024 


Solitron 

CM4042 


Motorola 

MCI 4001 


Solitron 

CM4014 

TC4025 

Fairchild 

F4025 


SSS 

SCL4042 


National 

CD4001 


SSS 

SCL4014 


Mitel 

SIL4025 


Tl 

TP4042 


NEC America 

pPD4001 


Tl 

TP4014 


Motorola 

MCI 4025 

TC4043 

Fairchild 

F4043 


RCA 

CD4001 

TC4015 

Fairchild 

F4015 


National 

CD4025 


Mitel 

SIL4043 


SGS 

HBF4001 


Mitel 

SIL4015 


NEC America uPD4025 


Motorola 

MCI 4043 


Solitron 

CM4001 


Motorola 

MC14015 


RCA 

CD4025 


National 

CD4043 


SSS 

SCL4001 


National 

CD4015 


SGS 

HBF4025 ' 


NEC America 

p.PD4043 


Tl 

TP4001 


NEC America 

/iPD4015 


Solitron 

CM4025 


RCA 

C D404 3 

TC4t)02 

Fairchild 

F4002 


RCA 

CD4015 


SSS 

SCL4025 


Solitron 

CM4043 


Mitel 

SIL4002 


SGS 

HBF4015 


Tl 

TP4025 


SSS 

SCL4043 


Motorola 

MCI 4002 


Solitron 

CM4015 

TC4027 

Fairchild 

F4027 


Tl 

TP4043 


♦ Discontinued 
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Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

1 

I 

S 

z 

I Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Device 

(Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

(Source 

Device Page 

Device 

! Source 

Oevice Pege 

Toshiba (cont’d) 

TC4069 

Soiitron 

SSS 

CM4069 

SCL4063 

TC4516 

Fairchild 

F4516 

SIL4516 

TC7420 

Hitachi 

ITT 

HD7420 

STT7420 





Ti 

TP4069 


Motorola 

MC14516 


Mitsubishi 

M53220 

TC4044 

Fairchiid 

F4044 

TC4071 

Fairchild 

F4071 


National 

CD4516 


Motorola 

MC7420 


Mitel 

SIL4044 


Mitel 

SIL4071 


RCA 

CD40193 


National 

DM7420 


Motorola 

MCI 4044 


Motorola 

MCI 4071 



CD4516 


NEC America 

fiPB7420 


National 

CD4044 


National 

CD4071 


SSS 

SCL4516 


Raytheon 

7420 


NEC Ame-ica 

(iPD4044 



;iPD4071 

TC4519 

Fairchild 

F4518 


Signetics 

7420 






RCA 

CD4044 


RCA 

CD4071 


Mitel 

SIL4518 


Tl 

SN7420 


Solitroh 

CM4044 


Soiitron 

CM4071 


Motorola 

MC14518 


TRW 

7420 


sss 

SCL4G44 


SSS 

SCL4071 



CD4518 





Tl 

TP4044 


Tl 

TP4071 


RCA 

C.D4518 

TRW 

TC4047 

Fairchild 

F4047 

TC4072 

Fairchild 

F4072 

SIL4072 


Soiitron 

CM4518 


RCA 

CD4047 


Mitel 


SSS 

SCL4518 





Soiitron 

CV4047 


Motorola 

MCI 4072 


Tl 

TP4518 

7400 

Fairchild 

7400 

TC4049 

Fait Child 

F4043 


RCA 

CD4C72 

TC4520 

Fairchild 

F4520 


Hitachi 

HD7400 


Mitei 

SIL4049 


SSS 

SCL4072 


Mitel 

SIL4520 


ITT 

ITT7400 


Motorola 

MCI 4049 


Tl 

TP4072 


Motorola 

MCI 4520 


Mitsubishi 

M53200 


National 

CD404S 

TC4073 

Fairchild 

F4073 


National 

CD4520 


Motorola 

MC7400 


NEC America jiPD4049 


Mitel 

SH4073 


NEC America 

juPD4520 


National 

DM7400 


RCA 

CD4049 


Motorola 

MCI 4073 


RCA 

CD4520 


NEC America 

jiPB7400 


SGS 

HBF4049 


National 

CD4073 


Soiitron 

CM4520 


Raytheon 

7400 


Soiitron 

CM4049 


RCA 

CD4073 


SSS 

SCL4520 


Signetics 

7400 


SSS. 

SCL4049 


Soiitron 

CM4073 


Tl 

TP4520 


Tl 

SN7400 


Tl 

TP4049 


SSS 

SCL4073 

TC4528 

Fairchild 

F4528 


Toshiba 

TC7400 

TC4050 

Fairchild 

F4050 


Tl 

TP4073 


Motorola 

MCI 4528 

7401 

Fairchild 

7401 


Mitel 

SIL4050 

TC4075 

Fairchild 

F4075 


NEC America 

fiPD4528 


ITT 

ITT7401 


Motorola 

MCI 4050 


Mitel 

SIL4075 


RCA 

CD4528 


Mitsubishi 

M53201 


National 

CD4050 


Motorola 

MCI 4075 


SSS 

SCL4528 


Motorola 

MC7401 


NEC America 

|uPD4050 


National 

CD4075 

TC4532 

Fairchild 

F4532 


National 

DM7401 


RCA 

CD4050 


RCA 

CD4075 


Motorola 

MCI 4532 


Raytheon 

7401 


ooo 

i isr4050 


SSS 

SCL4075 


RCA 

CQ4532 


Qfrinptirc 

7401 


Soiitron 

CM4050 


Tl 

TP4075 

TC4539 

Fairchild 

F4539 


Tl 

SN7401 


SSS 

SCL4050 

TC4078 

Fairchild 

F4078 


Motorola 

MCI 4539 

7402 

Fairchild 

7402 


Tl 

TP4050 


Mitel 

SIL4078 


NEC America 

jiPD4539 


Hitachi 

HD7402 

TC4051 

Fairchild 

F4051 


Motorola 

MCI 4078 

TC4583 

Fairchild 

F4583 


ITT 

ITT7402 


Mitel 

SIL4051 


RCA 

CD4078 


Motorola 

MCI 4583 


Mitsubishi 

M53202 


Motorola 

MC14051 


Soiitron 

CM4078 


RCA 

CD40100 


Motorola 

MC7402 


National 

CD4051 


SSS 

SCL4078 

TC4585 

Motorola 

MCI 4585 


National 

DM7402 


RCA 

CD4051 

TC4081 

Fairchild 

F4081 


National 

MM74C85 


NEC America 

uPB7402 


Soiitron 

CM4051 


Mitei 

SIL4081 


RCA 

CD4063 


Signetics 

7402 


SSS 

SCL4051 


Motorola 

MCI 4081 


SSS 

SCL4565 


Tl 

SN7402 


Tl 

TP4051 


National 

CD4081 

TC7400 

Fairchild 

7400 

7403 

Fairchild 

7403 

TC4052 

Fairchild 

F4052 


NEC America 

HPD4081 


Hitachi 

HD7400 


Hitachi 

HD7403 


Mitel 

SIL4052 


RCA 

CD4081 


ITT 

ITT7400 


ITT 

ITT74G3 


Motorola 

MCI 4052 


Soiitron 

CM4081 


Mitsubishi 

M53200 


Mitsubishi 

M53203 


National 

CQ4052 


SSS 

SCL4081 


Motorola 

MC7400 


Motorola 

MC7403 


RCA 

CD4052 


Tl. 

TP4081 


National 

DM7400 . 


National 

DM7403 


Soiitron 

CM4052 

TC4082 

Fairchild 

F4082 


NEC America 

M PB7400 


Raytheon 

7403 


SSS 

SCL4052 


Mitel 

SIL4082 


Raytheon 

7400 


Signetics 

7403 


T! 

TP4052 


Motorola 

MCI 4082 


Signetics 

7400 


Tl 

SN7403 

TC4053 

Fairchild 

F4053 


RCA 

CD4082 


Tl 

SN7400 

7404 

Fairchild 

7404 


G! 

MEM4053 


SSS 

SCL4082 


TRW 

7400 


Hitachi 

HD7404 


Mitel 

SIL4053 


Ti 

TF4U82 

IU/4U4 

Faircntio 

7404 


ill 

{177404 


Motorola 

MCI 4053 

TC4508 

Mitel 

SIL4508 


Hitachi 

HD7404 


Mitsubishi 

M53204 


National 

CD4053 


Motorola 

MCI 4508 


ITT 

ITT74Q4 


Motorola 

MC7404 


RCA 

CD4053 


RCA 

CD4508 


Mitsubishi 

M53204 


National 

DM7404 


Soiitron 

CM4053 


SSS 

SCL4508 


Motorola 

MC7404 


NEC America 

HPB7404 ( 


SSS 

SCL4053 

TC4510 

Fairchild 

F4510 


National 

DM7404 


Raytheon 

7404 

TC4061 

RCA 

CD4061 


Mitel 

SIL4510 


NEC America 

MPB7404 


Signetics 

7404 

TC4066 

Fairchild 

F4066 


Motorola 

MCI 45 10 


Raytheon 

7404 


Tl 

SN7404 


Mitei 

SIL4066 


National 

CD4510 


Signetics 

7404 


Toshiba 

TC7404 


Motorola 

MCI 4066 


RCA 

CD40192 


Tl 

SN7404 

7405 

Fairchild 

7405 


National 

CD4066 



CD4510 


TRW 

7404 


Hitachi 

HD7405 


NEC America 

HPD4066 


SSS 

SCL4510 

TC7408 

Fairchild 

7408 


ITT 

ITT7405 


RCA 

CD4063 

TC4512 

Fairchild 

F4512 


ITT 

ITT7406 


Mitsubishi 

M53205 



CD4066 


Mitel 

SIL4512 


Mitsubishi 

M53208 


Motorola 

MC7405 


SGS 

HBF4066 


Motorola 

MC14512 


Motorola 

MC7408 


National 

DM7405 


Signetics 

N4066 


National 

CD4512 


National 

DM 7408 


NEC America 

fiPB/405 


Soiitron 

CM4066 


NEC America 

f»PD4512 


Raytheon 

7408 


Raytheon 

7405 


SSS 

SCL4066 


SSS 

SCL4512 


Signetics 

7408 


Signetics 

7405 

TC4068 

Fairchild 

F4068 


Tl 

TP4512 


Tl 

SN7408 


Tl 

SN7405 


Mitel 

SIL4068 

TC4514 

Fairchild 

F4514 


TRW 

7408 

7406 

Fairchild 

7406 


Motorola 

MCI 4068 


Mitel 

SIL4514 

TC7410 

Fairchild 

7410 


Hitachi 

HD7406 


RCA 

C04068 


Motorola 

MC14514 


Hitachi 

HD7410 


ITT 

ITT7406 


Soiitron 

CM4068 


National 

CD4514 


ITT 

ITT7410 


Mitsubishi 

M53206 


SSS 

SCL4068 


RCA 

CD4514 


Mitsubishi 

M53210 


Motorola 

MC7406 


Tl 

TP4068 


Soiitron 

CM4514 


Motorola > 

MC7410 


National 

DM7406 

TC4069 

Fairchild 

F4069 


SSS 

SCL4514 


National 

DM7410 


Signetics 

7406 


Harris 

HD74C04 

TC4515 

Fairchild 

F4515 


NEC America 

jiPB7410 


Tl 

SN7406 


Mitel 

S1L4069 


Mitel 

SIL451 5 


Raytheon 

7410 

7407 

Fairchild 

7407 


Motorola 

MCI 4069 


Motorola 

MC14515 


Signetics 

7410 


Hitachi 

HD7407 


National 

C?D4069 


National 

CD4515 


Tl 

SN7410 


ITT 

ITT7407 



MM74C04 


RCA 

CD4515 



SN7427 


Mitsubishi 

M53207 


NEC America 

HPD4069 


Soiitron 

CM4515 


TRW 

7410 


Motorola 

MC7407 


RCA 

CD4069 


SSS 

SCL4515 

TC7420 

Fairchild 

7420 


National 

DM7407 . 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Device 
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1C Master 
Device Page 
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Device 
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1C Master 
Device Page 
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Device 

1 Replacement 
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1C Master 
Device Page 
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Device 

| Replacement 
' Source 

IC Master 
Device Page 

TRW (cont’cH 


74150 

Raytheon 

74150 

74162 

Mitsubishi 

M53362 

7438 

Tl 

SN7438 




Signetics 

74150 


Motorola 

MC74162 

7440 

Fairchild 

7440 





Tl 

SN74150 


National 

DM74162 


Hitachi 

HD7440 

7407 

Signetics 

7407 

74151 

Fairchild 

74151 


Raytheon 

74162 


ITT 

ITT7440 


Tl 

SN7407 


Hitachi 

HD74151 


Signetics 

74162 


Mitsubishi 

M53240 

7408 

Fairchild 

7408 


ITT 

ITT74151 


Tl 

SN74162 


Motorola 

MC7440 


ITT 

ITT7408 


Mitsubishi 

M53351 

74163 

AMD 

SN74163 


National 

DM7440 


Mitsubishi 

M53208 


Motorola 

MC74151 


Fairchild 

74163 


NEC America 

juPB7440 


Motorola 

MC7408 


National 

DM74151 


Hitachi 

HD74163 


Signetics 

7440 

- 

National 

DM7408 


NEC America 

pPB74151 


ITT 

ITT74163 


Tl 

SN7440 


Raytheon 

7408 


Raytheon 

74151 


Mitsubishi 

M53363 

7445 

Fairchild 

7445 


Signetics 

7408 


Signetics 

74151 


Motorola 

MC74163 


ITT 

ITT7445 


Tl 

SN7408 


Tt 

SN74151 


National 

DM74163 


Mitsubishi 

M53245 


Toshiba 

TC7408 

74152 

Fairchild 

74152 


Raytheon 

74163 


Motorola 

MC7445 

7409 

Farrchild 

7409 


Motorola 

MC74152 _ 


Signetics 

74163 


National 

DM7445 


Hitachi 

HD7409 


Raytheon 

74152 


Tl 

SN74163 


NEC America 

fiPB7445 


ITT 

ITT7409 

74153 

Fairghild 

74153 

7417 

Fairchild 

7417 


Raytheon 

7445 


Mitsubishi 

M53209 


ITT 

ITT74153 


Hitachi 

HD7417 


Signetics 

7445 


Motorola 

MC7409 


Mitsubishi 

M53353 


ITT 

ITT7417 


Tl 

SN7445 


National 

DM7409 


Motorola 

MC74153 


Mitsubishi 

M53217 

7450 

Fairchild 

7450 


Raytheon 

7409 


National 

DM74153 


Motorola 

MC7417 


Hitachi 

HD7450 


Signetics 

7409 


NEC America M PB74153 


National 

DM7417 


ITT 

ITT7450 


Tl 

SN7409 


Raytheon 

74153 


Signetics 

7417 


Mitsubishi 

M53250 

7410 

Fairchild 

7410 


Signetics 

74153 


Tl 

SN7417 


Motorola 

MC7450 


Hitachi 

HD7410 


Tl 

SN74153 

74180 

Fairchild 

74180 


National 

DM7450 


ITT 

ITT7410 

74154 

AMD 

SN74154 


Hitachi 

HD74180 


NEC America 

HPB7450 


Mitsubishi 

M53210 


Fairchild 

74154 


ITT 

ITT74180 


Signetics 

7450 


Motorola 

MC7410 


Mitsubishi 

M53354 


Mitsubishi 

M53380 


Tl 

SN7450 


National 

DM7410 


Motorola 

MC74154 


Motorola 

MC74180 

7451 

Fairchild 

7451 ' 


NEC America 

)iPB7410 


National 

DM74154 


National 

DM74180 


Hitachi 

HD7451 


Raytheon 

7410 


NEC America 

jjPB74154 


NEC America. 

HPB74180 


ITT 

ITT7451 


Signetics 

7410 


Raytheon 

74154 


Raytheon 

74180 


Motorola 

MC7451 ' 


Tl 

SN7410 


Signetics 

74154 


Signetics 

74180 


National 

DM7451 



SN7427 


Tl 

SN74154 


Tl 

SN74180 


NEC America 

fiPB7451 


Toshiba 

TC7410 

74155 

Fairchild 

74155 

7420 

Fairchild 

7420 


Signetics 

7451 

74111 

Tl 

SN74111 


ITT 

ITT74155 


Hitachi 

HD7420 


Tl 

SN7451 

7412 

Fairchild 

7412 


Mitsubishi 

M53355 


ITT 

ITT7420 

7453 

Fairchild 

7453 


Hitachi 

HD7412 


Motorola 

MC74155 


Mitsubishi 

M53220 


Hitachi 

HD7453 


ITT 

ITT7412 


National 

DM74155 


Motorola 

MC7420 

J 

ITT 

ITT7453 


Raytheon 

7412 


NEC America jiPB74155 


National 

DM7420 


Mitsubishi 

M53253 


Signetics 

7412 


Raytheon 

74155 


NEC America jiPB7420 


Motorola ■ 

MC7453 


Tt 

SN7412 


Signetics 

74156 


Raytheon 

7420 



nMVd** 

74121 

Fairchild 

74121 


Tl 

SN74155 


Signetics 

7420 


NED America 

jxPB7453 


Hitachi 

HD74121 

74156 

Fairchild 

74156 


Tl 

SN7420 


Signetics 

7453 


ITT 

ITT74121 


Hitachi 

HD74156 


Toshiba 

TC7420 


Tl 

SN7453 


Mitsubishi 

M53321 


ITT 

ITT74156 

7426 

Fairchjld 

7^26 

7454 

Fairchild 

7454 


Motorola 

MC74121 


Mitsubishi 

M53356 


Hitachi 

HD7426 


Hitachi 

HD7454 


National 

DM74121 


Motorola 

MC74156 


ITT 

ITT7426 


ITT 

ITT7454 


Signetics 

74121 


National 

DM74156 


Motorola 

MC7426 


Motorola 

MC7454 


Tl 

SN74121 


NEC America 

>iPB74156 


National 

DM7426 


National 

DM7454 

74123 

AMD 

SN74123 


Raytheon 

74156 


Signetics 

7426 


NEC America 

/iPB7454 


Fairchild 

74123 


Signetics 

74156 


Tl 

SN7426 


Signetics 

7454 


ITT 

ITT74123 


Tl 

SN74156 

74290 

Fairchild 

74290 


Tl 

SN7454 


Mitsubishi 

M53323 

7416 

Fairchild 

7416 


Mitsubishi 

M53490 

7460 

Fairchild 

7460 


Motorola 

MC74123 


Hitachi 

HD7416 


Motorola 

MC74290 


Hitachi 

HD7460 


National 

DM74123 


ITT 

ITT7416 


Tl 

SN74290 


Mitsubishi 

M53260 


KlEC America 

pP874123 


Mitsubishi 

M53216 

74293 

Fairchild 

74293 


Motorola 

MC7460 


Raytheon 

74123 


Motorola 

MC7416 


Mitsubishi 

M53493 


National 

DM7460 


Signetics 

74123 


National 

DM7416 


Motorola 

MC74293 


NEC America 

fiPB7460 


Tl 

SN74123 


Signetics 

7416 


Tl 

SN74293 


Signetics 

7460 

7413 

Fairchild 

7413 


Tl 

SN7416 

7430 

Fairchild 

7430 


Tl. 

SN7460 


ITT 

ITT7413 

74160 

AMD 

SN74160 


Hitachi 

HD7430 

7472 

Fairchild 

7472 


Mitsubishi 

M53213 


Fairchild 

74160 


ITT 

ITT7430 


Hitachi 

HD7472 


Motorola 

MC7413 


Hitachi 

HD74160 


Mitsubishi 

M53230 


ITT 

ITT7472 


National 

DM7413 


ITT 

ITT74160 


Motorola 

MC7430 


Mitsubishi 

M53272 


NEC America 

M PB7413 


Mitsubishi 

M53360 


National 

DM7430 


Motorola 

MC7472 


Signetics 

7413 


Motorola 

MC74160 


NEC America 

fi PB7430 


National 

DM7472 


Tl 

SN7413 


National 

DM74160 


Signetics 

7430 


Signetics 

7472 

74136 

Hitachi 

HD74136 


Raytheon 

74160 ' 


Tl 

SN7430 


Tl 

SN7472 


Motorola 

MC74136 


Signetics 

74160 

7437 

Fairchild 

7437 

7474 

Fairchild 

7474 


Raytheon 

74136 


Tl 

SN74160 


ITT 

ITT7437 


Hitachi 

HD7474 


Tl 

SN74136 

74161 

AMD 

SN74161 


Mitsubishi 

M53237 


ITT 

ITT7474 

74145 

Fairchild 

74145 


Fairchild 

74161 


Motorola 

MC7437 


Mitsubishi 

M53274 


ITT 

ITT74145 


Hitachi 

HD74161 


National 

DM7437 


Motorola 

MC7474 


Mitsubishi 

M53345 


ITT 

ITT74161 


NEC America 

jiPB7437 


National 

DM7474 


Motorola 

MC74145 


Mitsubishi 

M53361 


Raytheon 

7437 


NEC America 

juPB7474 


National 

DM74145 


Motorola 

MC74161 


Signetics 

7437 


Raytheon 

7474 


Raytheon 

74145 


National 

DM74161 


Tl 

SN7437 


Signetics 

7474 


Signetics 

74145 


NEC America 

MPB74161 

7438 

Fairchild 

7438 


Tl 

SN7474 


Tl 

SN74145 • 


Raytheon 

74161 


ITT 

ITT7438 

7475 

Fairchild 

7475 

74150 

Fairchild 

74150 


Signetics 

74161 


Mitsubishi 

M53238 


Hitachi 

HD7475 


Hitachi 

HD74150 


Tl 

SN74161 


Motorola 

MC7438 


ITT 

ITT7475 


Mitsubishi 

M53350 

74162 

AMD 

SN74162 


National 

DM7438 


Mitsubishi 

M53275 


Motorola 

MC74150 


Fairchild 

74162 


NEC America ^PB7438 


Motorola 

MC7475 


National 

DM74150 


Hitachi 

HD74162 


Raytheon 

7438 


National 

DM7475 


NEC America ^PB74150 


ITT 

ITT74162 


Signetics 

7438 


Signetics 

7475 


♦ Discontinued 


1C MASTER 1978 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

j Replacement 

IC Master 

Device 

'Source 

Device 

Page 

TRW (cont’d) 

7475 

Tl 

SN7475 


7476 

Fairchild 

7476 



ITT 

ITT7476 



Mitsubishi 

M53276 



Motorola 

MC7476 



National 

DM7476 



NEC America jiPB7476 



Signetics 

7476 



T! 

SN7476 


7481 

Tl 

SN7481 


7485 

Fairchild 

7485 



Hitachi 

HD7485 



Mitsubishi 

M53285 



Motorola 

MC7485 



National 

DM7485 



NEC America pPB7485 



Signetics 

7485 



Tl 

SN7485 


7486 

Fairchild 

7486 



Hitachi 

HD7486 



ITT 

ITT7486 



Mitsubishi 

M53286 



Motorola 

MC7486 



National 

DM7486 



NEC America 

M PB7486 



Raytheon 

7486 



Signetics 

7486 



Tl 

SN7486 


74SS 

AMD 

CK«74-QQ 



Fairchild 

7489 



Mitsubishi 

M53289 



National 

DM7489 

1287 


Tl 

SN7489 


7490 

Fairchild 

7490 



Hitachi 

HD7490 



ITT 

ITT7490 



Mitsubishi 

M53290 



Motorola 

MC7490 



National 

DM7490 



Signetics 

7490 



Tl 

SN7490 


7492 

Fairchild 

7492 



Hitachi 

HD7492 



ITT 

!TT7492 



Mitsubishi 

M53292 



Motorola 

MC7492 



National 

DM7492 



Signetics 

7492 



Tl 

SN7492 


7493 

Fairchild 

7493 



Hitachi 

HD7493 



ITT 

ITT7493 



Mitsubishi 

M53293 



Motorola 

MC7493 



National 

DM7493 



Signetics 

7493 



Tl 

SN7493 


7496 

Fairchild 

7496 



Hitachi 

HD7496 



ITT 

ITT7496 



Mitsubishi 

M53296 



Motorola 

MC7496 



National 

DM7496 



Signetics 

7496 



Tl 

SN7496 


Western Digital 

BR1941 

SMC 

COM5016 


FD1771 

National 

INS 1 77 1 


♦RM1701 

Intel 

2107 



Tl 

TMS4030 

TMS4060 


♦RM4096 

Mostek 

MK4096 


TR1402 

SMC 

COM2502 


TR1402A 

G! 

AY5-1013A 



SMC 

COM2502H 


TR1602 

AMI 

S1883 354,1587 


Gl 

AY3-1014A 

AY3-1015 

AY5-1013A 



SMC 

COM2017 



Manufacturer 

Device 

I Replacement 

1 Source 

IC Master 
Device Page 

TR1602 

SMC 

COM2502 


Ti 

TMS601 1 

UC1671 

National 

INS 1 67 1 


SMC 

COM1671 


Zilog 


Z6116 

Fairchild 

F16K 

1110 


Intel 

2117 



Intersil 

7116 



Mostek 

MK4116 



Motorola 

MCM4116 



NEC Micro 

/J.PD416 

1402 


Tl 

TMS4070 


Z80 

NEC Micro 

pPDZ-80 

1850 

Z80-CPU 

Mostek 

MK3880 


Z80-CTC 

Mostek 

MK3882 


Z80-DMA 

Mostek 

MK3883 


Z80-PIO 

Mostek 

MK3881 


Z80-SIO 

Mostek 

MK3884 




♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Analogic 

Analogic Corp. 

Beckman 

Beckman Instruments, Helipot Division 

Burr-Brown 

Burr-Brown Research 

Cermetek 

Cermetek 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 


MOS 

MOS Technology 

Mostek 

Mostek 

Motorola 

Motorola Semiconductor 

National 

National Semiconductor 

NCR 

NCR Corp., Microelectronics Division 

NEC 

NEC America 

NEC 

NEC Microcomputers 

Nippon 

Nippon Electric Co. 

Nitron 

Nitron 

Nortec 

Nortec Electronics 

Novonics 

Novonics 


Data General 
Datel 
DDC 
Delco 


Data General 
Datel Systems 
Data Devices Corp. 
Delco Electronics 


EA 

EMM/Semi 

Essex 

Exar 


Electronic Arrays 
EMM Semi, 

Div. of Electronic Memories & Magnetics 
Essex International 
Exar Integrated Systems 


Fairchild 

Ferranti 

Fujitsu 


Fairchild 
Ferranti Electric 
Fujitsu 


Gl 


General Instrument 


Harris 
Hitachi 
Hughes 
Hybrid Sys 

HyComp 


Harris Semiconductor 
Hitachi America Ltd. 

Hughes Aircraft Solid St’ate Products 

Hybrid Systems 

HyComp 


IMI 

Intech/FMI 

Intel 

Interdesign 

Intersil 

IPI 

ITT 


International Microcircuits, Inc. 
Intech/Function Modules Inc. 
Intel 

Interdesign 

Intersil 

Integrated Photomatrix, Inc. 

ITT Semiconductors 


Lambda Lambda Electronics 

LSI LSI Computer Systems 


Master Logic 
Micro Comp 
Micro Net 
Micropac 
Micro Power 
Micro Tech 
Mitel 

Mitsubishi 

MMI 


Master Logic 
Micro Components 
Micro Networks 
Micropac Industries 
Micro Power Systems 
Microcircuits Technology 
Mitel Semiconductor 
Mitsubishi Electric Co. 
Monolithic Memories, Inc. 


OEI Optical Electronics, Inc. 

Panasonic Panasonic, Matsushita Electric Corp. 

Photo Therm Photo Therm 

Plessey Plessey Semiconductors 

PMI Precision Monolithics, Inc. 

Raytheon Raytheon Semiconductor 

RCA RCA Solid State Division 

Reticdn Reticon 

RIFA RIFA 

Rockwell Rockwell Microelectronic Division 

RTC Real Time Corp. 


Sanken 

Sanyo 

SGS 

Siemens 

Signetics 

Silicon G 

Siliconix 

Silicon Sys. 

Silitronics 

Solitron 

Sprague 

SSM 

SSS 

Synertek 


Sanken Electric 
Sanyo Electric 
SGS-Ates Semiconductor 
Siemens 

Signetics (Philips) 

Silicon General 
Siliconix 

Silicon Systems, Inc. 

Silitronics 

Solitron Devices 

Sprague Electric Company 

Solid State Music 

Solid. State Scientific 

Synertek 


Tektronix 
Teledyne C 
Teledyne P 
Teledyne S 
Telefunken 
Tl 

TMX 

Toshiba 

Trans-Data 

TRW 


Tektronix 

Teledyne Crystalonics 

Teledyne Philbrick . 

Teledyne Semiconductor 

AEG-Telefunken 

Texas Instruments 

TMX 

Toshiba 

Trans-Data 

TRW 


Western Western Digital 


Zilog 


Zilog 
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we know 

40 years of experience in 

0 United 
Electronics 



eem/ELECTRONIC ENGINEERS 
MASTER CATALOG — 

The "blue-ribbon” catalog/ directory 
that has become "the standard of the 
industry” for electronic engineers, 
buyers and specifiers. 


ELECTRONIC ENGINEERS 
CATALOGUE — 

The new catalogue/directory of elec- 
tronic products available to and from 
Western Europe and the United King- 
dom. Designed especially for the 
European electronics engineer. 


1C MASTER AND THE 
UPDATES — 

The only complete singie-source direc- 
tory including all 1C devices manufac- 
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 



cataloging, 20 editions of GGII1 
Technical Publications 
Division 



ELECTRONIC DISTRIBUTORS 
MASTER CATALOG — 

(Formerly O-T-S Catalog) The only na- 
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru- 
ments and equipment. 



ELECTRONIC PRODUCTS 
MAGAZINE — 

The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 


eem FILE SYSTEM — 

The only filing system designed' spe- 
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES — 

The electronic distributors’proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS — 

The Cadillac of individualized cata- 
logs for the electronic parts distribu- 
tor, featuring solely his lines and 
services. 


United Technical Publications, Inc., Div. erf Cox Broadcasting Corp. 645 Stewart Avenue, Garden City, New York 11530 / 516 222- 2500 


The Manufacturers and Distributors Directory is a 
comprehensive telephone directory of the entire 
1C industry. It places at your fingertips the names 
and phone numbers you need to know. It includes 
manufacturers, field sales offices, representatives 
and distributors. The manufacturers’ listings tell 
you where and whom to call to obtain technical 
and ordering information. It enables you to ask for 
the right person or phone extension. It gives you 
the terminology understood by the individual com- 
pany’s switchboard operators, e.g., in some com- 
panies you should ask for sales, in others, customer 
service. This directory will reduce frustration and 
save you time. 



MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Advanced Micro Devices 

Advanced Micro Devices, Inc. 

901 Thompson Place 
Sunnyvale, California 94086 
(408) 732-2400 
TWX: (910) 339-9380 
Telex: 34-6306 
Federal I.D. 34355 

Specific Product Information: 

Bipolar Microprocessors John Springer 

Bipolar Memory Ralph Cognac 

Logic .(MSI) Mike Walton 

Hi-Rel Logic and Interface Len Seib 

MOS Microprocessors and Support 

Circuits Andrew Allison 

MOS Serial Memory, Mask-programmable 

ROM’s and E-PROM’s Peter Gregg 

MOS-RAM’s Raju Shah 

Computer Interface Al Tremain 

Linear Steve Thompson 

Application Engineering: 

Bipolar Digital Products Roy Levy 

MOS Products ...'. Joe Kroeger 

Linear Products Russ Apfel 

Literature Literature Dept. 

Price and Delivery Contact AMD Sale^ 

Office, Rep. or Dist. 

Follow-Up on Orders Customer Service Dept. 

All Other Information... .Corporate Communications 

Dept. 


Sales Offices & Representatives 


Huntsville 

Electronic Manufacturers Agents, (205) 
533-6440 

Phoenix 

AMD, (602) 258-6515 

Beverly Hills 

AMD, (213) 278-9700/1 
Newport Beach 
AMD, (714) 752-6262 

Cupertino 

AMD, (408) 446-2700 

Santa Clara 

I 2 Incorporated, (408) 985-0400 

San Diego 

Bestronics Inc., (714) 278-2150 

Denver 

AMD, (303) 427-3307 

Cheshire 

Scientific Components,, (203) 272-2160 

Boca Raton 

Conley & Associates, (305) 395-6108 

Oviedo 

Conley & Associates, (305) 365-3283 

Tampa 

Conley & Associates, (813) 933-1759 

Cedar Rapids 

Lorenz Sales, (319) 393-6912 

Elk Grove Village 

Oasis Sales,' (312) 640-1850 

Oak Brook 

AMD, (312) 323-9600/1 

Carmel 

Rich Electronic Marketing, (317) 844-8462 

Lenexa 

Palatine Engineering Sales, (913) 492-7020 

Wichita 

Palatine Engineering Sales, (314) 426-7055 

Woburn 

AMD, (617) 933-1234 
Baltimore 

AMD, (301) 744-8233 

Burgin-Kreh Assoc., (301) 788-5200 

Livonia 

AMD, (313) 425-3440 

Plymouth 

A.P.J. Assoc., (313) 459-1200 

Bloomington 

AMD, (612) 854-6500, 854-5620 

St. Louis 

Palatine Engineering Sales, (314) 426-7055 

Winston-Salem 

Burgin-Kreh Associates, (919) 768-4174 

Albuquerque 

The Thorson Company, (505) 265-5655 

Bowmanville 

Ossmann Component Sales Corp., (716) 
681-9700 


East Syracuse 

AMD, (315) 437-7546 

Kingston 

Ossmann Component Sales Corp., (914) 
338-5505 

Plainview 

ERA, (516) 822-9890 

Rochester 

Ossmann Component Sales Corp., (716) 

442-3290 

Roslyn Heights 

AMD, (516) 484-4990/1 

Syracuse 

Ossmann Component Sales Corp., (315) 

454-4477 

Vestal 

Ossmann Component Sales Corp., (607) 
785-9949 

Centerville 

Dolfuss-Root & Co., (513) 433-6776 

Columbus 

AMD, (614) 457-7766 

Rocky River 

Dolfuss-Root & Co., (216) 333-7504 

Ft. Washington 

GCM Associates, (215) 646-7535 
Waterford 

Bacon Electronic Sales, (814) 796-2381 
Dallas 

AMD, (214) 234-5886 
Bonser-Philhower Sales, (214) 234-8438 

Houston 

Bonser-Philhower Sales, (713) 467-4373 

Salt Lake City 

Rapier-Richards Marketing, (801) 972-5646 

Lynchburg 

Burgin-Kreh Associates, (804) 845-5600 

Bellevue 

Ray Over Sales, (206) 454-4551 
Vancouver 

Ray Over Sales, (206) 695-6179 

St. Laurent, Quebec 

Vitel Electronics, (514) 331-7393 

Toronto, Ontario 

Vitel Electronics, (416) 622-6300 

Mgiunir BiukmIs . ...... 

AMD, Tel: (0) 770 98 80, (2) 771 42 94 

France, Rungls Cedex 

AMD, S. A., Tel: (1) 686-91-86 

Germany 

Hamburg 

Advanced Micro Devices, Tel: 040-6030595 

Munchen 

Advanced Micro Devices, Tel: Sammel-Nr: 

(0 89) 539588 

Stuttgart-Vaihingen 

AMD, Tel: 0711-681001 

Japan, Tokyo 

AMD, Tel: (03) 046-0363 

United Kingdom, London 

AMD, I.K. Ltd., Tel: (01) 235-6380, (01) 

235-6388, (01) 235-6389 


Distributors 


Huntsville 

Hamiiton/Avnet Electronics, (205)533-1170 
Phoenix 

Hamilton/ Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 257-1272 

Costa Mesa 

Avnet Electronics, (714) 754-6084 
Culver City 

Hamilton Electro Sales, (213) 558-2100, 
(714) 522-8220 

Irvine 

Schweber Electronics, (714) 556-3880, 

(213) 924-1720 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamiiton/Avnet Electronics, (415) 961-7000 

San Diego 

Hamiiton/Avnet Electronics, (714) 279-2421 
Liberty Electronics, (714) 565-9171 

Sunnyvale 

Bell Industries, (408) 734-8570 

Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamiiton/Avnet Electronics, (303) 534-1212 

Wheatridge 

Century Electronics, (303) 424-1985 
Danbury 

Schweber Electronics, (203) 792-3500 


Georgetown 

Hamiiton/Avnet Electronics, (203) 762-0361 

North Haven 

Cramer/Connecticut, (203) 239-5641 

Dania 

Summit Electronics of Florida, (305) 920- 
6253 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hamiiton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Eectronics, (305) 927-0511 

Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Cramer/EW Atlanta, (404) 448-9050 
Hamiiton/Avnet Electronics, (404) 448-0800 

Elk Grove Village 

Schweber -Electronics, (312) 593-2740 

Mt. Propsect 

Cramer/Chicago, (312) 593-8320 

Schiller Park 

Hamiiton/Avnet Electronics, (312)678-6310 

Indianapolis 

Sheridan/Indianapolis, (317) 297-3146 

Lenexa 

Hamiiton/Avnet Electronics, (913) 888-8900 

Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Arrow Electronics, (617) 933-8130 
Hamiiton/Avnet Electronics, (617) 933-8020 

Baltimore 

Arrow Electronics, (301) 247-5200 
Gaithersburg 

Cramer/EW Washington, (301) 948-0110 

Hanover 

Hamiiton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-3300 

Farmihgdale 

Sheridan/Detroit, (313) 477-3800 
Livonia 

Hamilton/ Avnet Electronics, (313) 522-4700 

Troy 

Schweber Electronics, (313) 583-9242 

Bloomington 

Arrow Electronics, (612) 888-5522 

Eden Prairie 

Schweber Electronics, (612) 941-5280 
Edina 

Hamiiton/Avnet Electronics, (612) 941-3801 

Hazelwood 

Hamiiton/Avnet Electronics, (314) 731-1144 
Winston-Salem 

Cramer/EW Winston-Salem, (919) 725-8711 

Manchester 

Arrow Electronics, (603) 668-6968 
Cedar Grove 

Hamiiton/Avnet Electronics, (201)239-0800 

Cherry Hill 

Cramer/ Pennsylvania, (609) 424-5993, (215) 
923-5950 

Little Falls 

Cramer/ New Jersey, (201) 935-5600 

Morristown 

Arrow Electronics, (609) 235-1900 

Mt. Laurel 

Hamiiton/Avnet Electronics, (609) 234-2133 

Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Century Electronics, (505) 292-2700 
Hamiiton/Avnet Electronics, (505) 765-1500 

Buffalo 

Summit Distributors, Inc., (716) 884-3450 

East Syracuse 

Cramer/Syracuse, (315) 437-6671 
Hamiiton/Avnet Electronics, (315) 437-2642 

Farmingdale 

Arrow Electronics, (516) 694-6844 
Farmingdale Electronics, (516) 694-6800 
Hauppauge, L.l. 

Cramer/L.l,, (516) 231-5600 

Rochester 

Cramer/Rochester, (716) 275-0300 
Hamiiton/Avnet Electronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 
Summit Electronics of Rochester, (716) 
334-8110 
Westbury 

Hamiiton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
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A dvanced Micro Devices (cont) 

OH Beachwood 

Schweber Electronics, (216) 464-2970 
Sheridan /Cleveland, (216) 831-0130 
Cincinnati 

Sheridan/Cincinnati, (513) 761-5432 

Cleveland 

Hamilton/Avnet Electronics, (216)461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Sheridan/Dayton, (513) 223-3332 

PA Horsham 

Schweber Electronics, (215) 441-0600 

Pittsburgh 

Sheridan/Pittsburgh, (412) 244-1640 

TX Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5414 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Century Electronics, (801) 972-5686 
Hamilton/Avnet Electronics, (801) 972-2800 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Wl New Berlin 

Arrow Electronics, (414) 782-2801 
Hamilton/Avnet Electronics, (414) 784-4510 
Can Mississauga, Ont. 

Hamilton/Avnet Electronics, (416) 667-7432 
Montreal, Quebec 
Future Electronics, (514) 735-5775 
Ottawa, Ont. 

Future Electronics, (613) 232-7757 
Hamilton/Avnet Electronics, (613) 226-1700 

Rexdale, Ont. 

Future Electronics, (416) 677-7820 

St. Laurent, Quebec 

Hamilton/Avnet Electronics, (514) 33" -6443 

Vancouver, B.C. 

RAE Elfectronics, (604) 687-2621 

Inti Australia 
Burwood 

R and D Electronics, Tel: (03) 2888232 
Prospect, S. Australia 
A J Ferguson Pty. Ltd., Tel: (8) 269-1244 
Inti Belgium. Dungree 

MCA Tronics, Tel: 041-362780 
inti Denmark Falkoneralle 

Advanced Electronic of Denmark, Tei: (1) 
394 333 

Inti Finland, Itaportti 

Komdei Oy. Tel: (0) 8038976 or 882875 

inti France 

Boulogne 

A2M, Tei: 603 66 40 

Neuilly-sur-Seine 

Radio Television Francaise, Tel: 747-11-01 

Inti Germany 

Burgwedel 

EBV-Elektronik, Tel: 05139-4570 

Duesseldorf 

EBV-E!ektronik, Tel: 0211-84846 

Frankfurt 

EBV-Elektronik, Tei: 0611-720416 

Heilbron 

Elbatex GmbH, Tel: 07131-89001 
Kanaiweg 

Cosmos Electronic, GmbH, Tel: 09181-9731 
Kiel 

Nordelektronik Vertriebs, Tel: (0431) 21556 
Muenchen 

Cosmos Electronic, Tel: (089) 602088 
EBV-Elektronik, Tel: 089-644055 

Quickborn 

Nordelektronik Vertriebs, Tel: (40106) 4031 

Stuttgart 

Technoprojekt, Tel: ($711) 561712 
EBV-Elektronik, Tel: 0711-24781 

Inti Holland, Oss 

Arcobel, Tel: 04120-24200/04120-27574 
Inti Hong Kong, Kowloon 

Ace Enterprise, Tel: 3-302925, 3-302927 
Inti India, Bombay 

Zenith Electronics, Tel: 384214 
Inti Ireland, Dublin 

ITT Electronic Services 
Inti Israel, Tel-Aviv 

Talvitan Electronics, Tel: 444572 
Inti Italy 

Milano 

Cramer Italia, S. P. A., Tel: 86 29 63 or 
86 29 53 


Roma 

Cramer Italia, S, P. A,, Tel: 513 3041 
Indelco S. r. I , Tel: 513 3041 
Torino 

Cramer Italia, S. P. A. 

Inti Japan, Tokyo 

Advanced Technology Corporation of Ja- 
pan, Tel: (03) 265-9416 
Dainischi Electronics, Tel: (03) 813-6876 
ISI Ltd., Tel: (03) 264-3301 
Kenematsu-Denshi K.K., Tel; (03) 562-8813 
Microtek, Inc., Tel: 03-363-2317 
Inti Norway, Strommen 

A/S Kjell Bakke, Tel: 711872 or 715350 
Norway 

Inti South Africa 
Pinegowrie 

South Continental Devices, Ltd., Tel: 48- 
0515 

Transvaal 

Fairmont Electronics (Pty.) Ltd. 

Inti South America 

Mountain View, California 
Intectra, Tel: (415) 967-8818, 967-8825 
Inti Spain, Madrid 

Electronic Services, S.A., Tel: 457-6615 
Inti Sweden, Vallingby 

Svensk Teleindustry, Tel: vx 08-890435 
Inti Switzerland, Zurich 

Kurt Hirt AG, Tel: 00411-512121 
Inti Taiwan, Tapei 

Multitech, Tel: 768-1232 
Inti United Kingdom 

Carluke Lanarkshire, Scot. 

Phoenix Electronics, Tel: Carluke 0005 
71495 

Ealing, England 

Cramer Electronics, Tel: (01) 579-3001 

Harlow, Essex, England 

ITT Electronic Services, Tel: Harlow 26811 
Pinner, Middlesex, England 

Dage International, Ltd., Tel: 01-868-0024 


American Microsystems Inc. 

American Microsystems Incorporated 
3800 Homestead Road 
Santa Clara, California 95051 
(408) 246-0330 
TWX 910-338-0018 


Specific Product Information: 

Nancy Hoyt ext. 621 

Application Engineering: 

Russ Knapp ext. 254 

Literature: 

Debbie Haanstra ext. 189 

Price and Delivery: 

Nancy Hoyt ext. 621 

Follow up an order: 

Nancy Hoyt ext. 621 

All other information: 

Nancy Hoyt ext. 621 


Sales Offices & Representatives 


AL Huntsville 

Rep, Inc., (205) 881-9270 

AZ Phoenix 

Hecht, Henschen & Associates, Inc., (602) 
275-4411 

CA Cupertino 

ROW International, (408) 446-1663 

Long Beach 

Sales Office, (213) 595-4768 

Mt, View 

Thresum Associates, Inc., (415) 965-9180 

San Diego 

Hadden Associates, (714) 565-9445 

Santa Clara 

Sales Office, (408) 249-4550 

Tustin 

Duratech Company, (714) 893-0929 

CO Denver 

The Lindberg Co., (303) 758-9033 
CT Orange 

CPS Corp., (203) 795-3515 
FL Altamonte Springs 

Sales Office, (305) 830-8889 
GA Tucker 

Rep, lnc„ (404) 938-4358 


II Elk Grove Village 

Oasis Office, (312) 640 1850 
Sales Office. (312) 437 6496 

IN Ft. Wayne 

Technical Representatives, Inc., (219) 484- 
1432 

Indianapolis 

Technical Representatives, Inc., (317) 849- 
6454 

Noblesville 

Sales Office, (317) 773-6330 

KY Louisville 

Technical Representatives, Inc., (502) 451 - 
9818 

MA Norwood 

Sales Office, (617) 762-0726/6141 

MD Baltimore 

Coulbourr. DeGreif, Inc., (301) 247-4646 

Frederick 

Coulbourn DeGreif, Inc., (301) 898-7474 

Ml Brighton 

S.A.I. Marketing, (313) 227-1786 

Grand Rapids 

S.A.I. Marketing, (616) 942-2504 

Livonia 

Sales Office, (313) 478-9339 
MN Minneapolis 

Northstar Components, (612) 553-1888 
MO Grandview 

Beneke & McCaul, (816) 765-2998 
St. Louis 

Beneke & McCaul, (314) 434-6242 
NC Raleigh 

Rep, Inc., (919) 851-3007 

NY Clinton 

Advanced Components, (315) 853-6438 

Endicott 

Advanced Components, (607) 785-3191 

Jamaica 

S-J Associates, (212) 291-3232 

Monsey 

Sales Office, (914) 352-5333 

Scottsville 

Advanced Components, (716) 889-1429 

Syracuse 

Advanced Components (315) 699-2671 

OH Centerville 

SA.I. Marketing, (613) 435-3181 

Cleveland 

S.A.I. Marketing, (216) 292-2982 

OK Oklahoma Ciiy 

Ammon & Rizos, (405) 373-2748 

OR Portland 

SD-R 2 Products & Sales, (503) 246-9305 

PA Ambler 

Sales Office, (215) 643-0217 

Pittsburgh 

S: A. I. Marketing, (412) 782-5120 

TN Jefferson City 

Rep, Inc,, (615) 475-4105 

TX Austin 

Ammon & Rizos, (512) 454-5131 

Dallas 

Ammon & Rizos, (214) 233-5591 

Houston 

Ammon & Rizos, (713) 781-6240 

Richardson 

Sales Office (214) 231-5721/5285 

UT Salt Lake City 

The Lindberg Co., (801) 534-1500 

WA Bellevue 

SD-R 2 Products & Sales, (206) 747-9424, 
(206) 624-2621 

Can Milton, Ontario 

Can Tec, (416) 624-9696 
Ottawa, Ontario 
Can Tec, (613) 225-0363 
Pierrefonds, Quebec 
Can Tec (514) 620-3121 
Inti Brazil, Sao Paulo 

Datatronix Electronica Ltda., Tel: 209-0134 
Inti England, Wiltshire 

AMI Microsystems, Ltd , Tel: (0793) 31345 
Inti Finland, Helsinki 

Atomica, Tel: 66 17 99 
Inti France 

Rungis 

Electronique MS, Tel: 686-7425 
Vincennes 

AMI Microsystems, S.A.R.L., Tei: 374-00 90 
Inti Holland, Rotterdam 

AMI Microsystems, Ltd., Tel: 01826-2438 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


American Microsystems (cont) 


Inti Hong Kong 

American Microsystems, Ltd., Tel: 5- 
265907 

Shanklin Trading Co., Tel: 3-692255/6, 
3-691346 

Inti Israel, Tel-Aviv 

Tadiran Israel Electronics, Ltd., Tel: 
267272 

Inti Italy, Milano 

AMI Microsystems, S.p.A-, Tel: 29 37 45, 
23 60 154 

Inti Japan 

Osaka 

AMI Osaka, Tel: (06) 386-6170 
Matsushita Electric Trading Company, Ltd. 

Tokyo 

AMI Japan, Ltd., Tel: (03) 501-2241 
Micro-Systems, Inc., Tel: (03) 452-4994 

Inti Korea, Seoul 

Korean Microsystems, Inc., Tel: (Inchon) 
54275, (Seoul) 62-7006 

Inti Malaysia, Singapore 

Airco Singapore PTE, Ltd. 

Inti New Zealand, Auckland 

David P. Reid (NZ) Ltd., Tel: 492-189 
Inti South Africa, Johannesburg 

Radiokom Pty.; Ltd. 

Inti Spain, Madrid 

Ataio Engenieros S.A., Tel: 215-3543 
Inti Sweden, Bromma 

A.B. Rita, Tel: 66 17 99 
Switzerland, Zurich 
W. Moor AG 
Inti Taiwan, Taipei 

General Industries, Tel: 5-381-521, 5-278- 
604, 5-221-204 
Inti West Germany 

Munich 

AMI Microsystems, GmbH, Tel: (89) 483081 
Seefeld 

Ultratronik, Tel: 08152/7696 

Stuttgart 

Ditronic, GmbH, Tel: (9711) 724844 
■ Mtkrotec, GmbH, Tel: (0711) 223027 

Inti Yugoslavia, Ljubljana 

l&kra Standard 


Distributors 


Huntsville 

Resistacap, (205) 881-9270 

Phoenix 

R. V. Weatherford, (602) 272-7144 
Sterling Electronics, (602) 258-4531 

Anaheim 

R. V. Weatherford, (714) 634-9600 

Costa Mesa 

Semicomp Corp., (714) 549-8600, (213) 
971-5253 

Schweber Electronics, (714) 556-3880, 
(213) 537-4320 

Glendale 

R. V. Weatherford, (213) 849-3451 

Palo Alto 

R. V. Weatherford, (415) 493-5373 

Pomona 

R. V. Weatherford, (714) 623-1261, (213) 
966-8461 

San Diego 

Intermark Electronics, (714) 279-5200 
R. V. Weatherford, (714) 278-7400 

Santa Ana 

Intermark Electronics, (213) 436-5275, 
(714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

Englewood 

R. V. Weatherford, (303) 761-5432 

Wheatridge 

Century Electronics, (303) 424-1985 

Danbury 

Schweber Electronics, (203) 792-3500 

Hollywood 

Schweber Electronics, (305) 927-0511 

Atlanta 

Schweber Electronics, (404) 449-9170 

Elk Grove Village 

Schweber Electronics, (312) 593-2740 
Westmont 

R/M Electronics, (312) 323-9670 

Metairie 

Sterling Electronics, (504) 887-7610 


Waltham 

Schweber Electronics, (617) 890-8484 

Watertown 

Sterling Electronics, (617) 926-9720 

Rockville 

Schweber Electronics, (301) 881-3300 

Kentwood 

R/M Electronics, (616) 531-9300 

Troy 

Schweber Electronics, (313) 583-9242 

Bloomington 

Arrow Electronics, (612) 887-6400 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Perth Amboy 

Sterling Electronics, (201) 442-8000 
Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Century Electronics, (505) 292-2700 
Sterling Electronics, (505) 345-6601 

Rochester 

Schweber Electronics, (716) 461-4000 
Westbury, L.l. 

Schweber Electronics, (516) 334-7474 

Beachwood 

Schweber Electronics, (216) 464-2970 

Horsham 

Schweber Electronics, (215) 441-0600 

Dallas 

Component Specialties, (214) 357-6511 
R. V. Weatherford, (214) 243-1571 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 
Houston 

Component Specialties, (713) 771-7237 
R. V. Weatherford, (713) 688-7406 
Schweber Electronics, (713) 784-3600 
Sterling Electronics, (713) 623-6600, (713) 
627-9800 
Salt Lake City 

Century Electronics, (801) 972-6969 

Richmond 

Sterling Electronics, (804) 359-0221 
Seattle 

R. V. Weatherford, (206) 243-6340 
Edmonton, Alberta 
Bowtek Electric Co., (403) 426-1072 
Montreal, Quebec f 

Cesco Electronics Ltd., (514) 735-5511 
Ottawa, Ontario 

Cesco Electronics, Ltd., (613) 729-5118 

Quebec 

Cesco Electronics Ltd., (418) 524-4641 

Toronto, Ontario 

Cesco Electronics, Ltd., (416) 661-0220 
Vancouver, British Columbia 
Bowtek Electric Co., (604) 736-1141 

Winnipeg, Manitoba 

Bowtek Electric Company, (204) 633-9525 

Austria, Wien 

Ing. Ernst Steiner 

Belgium, Antwerpen 

Ritro Antwerpen, Tel: (31) 35 32 72 . 

England 

Berkshire ) 

APEX Components, Tel: Burnham (06286) 
63741 

Buckinghamshire 

Adrian Electronics, Ltd. Tel: Winslow 3535 
Derby 

Quarndon Microsystems, Ltd., Tel: 32 651 
Finland, Helsinki 
Atomica, Tel: 66 17 99 

France 

Montrouge 

Pep-Produits Electronique, Tel: 735-3320 

Rungis 

Electronique M.S., Tel: 686-6425 

Japan, Tokyo 

Taiyo Electric Co., Tel: (03) 379-2926 

Netherlands, Barneveld 

Ritro Barneveld, Tel: 50 41 

Spain, Madrid 

Ataio Ingenieros S.A., Tel: 215-35-43 

Sweden, Bromma 

A. B. Rifa, Tel: 08-262-600 
Switzerland, Zurich 
W. Moor A.G. 

West Germany 
Berlin 

Aktiv Elektronik GmbH 

Munich 

AMI Microsystems, Tel: (89) 48 30 81 


Numberg 

Gustav Beck KG 

Stuttgart 

Mikrotec GmbH, Tel: 0711/22 80 27 

Ritzbruch 

Omni-Ray GmbH, Tel: 4548 


Analog Devices 

PO Box 280 

Route 1 Industrial Park- 
Norwood, Massachusetts 02062 
(617) 329-4700 
TWX: (710) 394-6577 
Cable: Analog Norwood Mass 
Telex: 924-491 

Specific product information: 

Regional offices: 

Massachusetts, Mac Wylie, (617) 329-4700 

ext. 310 

Illinois, Edward Grokulsky, (312) 894-3300 
California, Walter Borlase, (213) 595-1783 
Texas, Joe Coe, (214) 231-5094 
Literature: 

Joseph Chelluk, Director Mail Supervision 
. ext. 391 

Price and delivery: 

See Product Information 

Place an order: 

Regional Offices: 

Massachusetts, Mac Wylie, (617) 329-4700 

ext. 310 

Illinois, Edward Grokulsky, (312) 894-3300 
California, Walter Borlase, (213) 595-1783 
Texas, Joe Coe, (214) 231-5094 
Follow-up an order: 

Dave Buttrick, Manager of Customer Service 

ext. 311 

All other information: 

Joseph Codispoti, Public Relations Manager 

ext. 287 


Sales Offices & Representatives 

Huntsville 

Currie, Peak & Frazier, (205) 536-5650 

Mesa 

Grady Moore Assoc., (602) 839-3458 

Long Beach 

Analog Devices, (213) 595-1783 

Mountain View 

Analog Devices, (415) 969-8525 

Boulder 

Grady Moore Associates, (303) 494-3351 

Orlando 

Currie, Peak & Frazier, (305) 855-0843 

Bloomingdale 

Analog Devices, (312) 894-3300 

Northfield 

Torkelson Associates, (312) 446-0985 

Indianapolis 

Torkelson Assoc., (317) 244-7867 

Shawnee Mission 

Technical Sales Assoc., (913) 888-3330 

Columbia 

Rep-Tron, Inc., (301) 953-7580 

Plymouth 

A.P.J. Assoc., (313) 459-1200 

i Minneapolis 

Torkelson Associates, (612) 835-2414 

Ferguson 

Technical Sales Associates, (314) 725-5361 

Greensboro 

Currie, Peak & Frazier, (919) 273-3040 

Irvington 

Harwood-Sandler Assoc., (201) 399-3748 

Albuquerque 

Grady Moore Asoc., (505) 262-1416 

Hamburg 

Labtronics, Jnc., (716) 649-8125 

N. Tonawanda (Buffalo) 

Labtronics, (716) 685-4111 

Syracuse 

Labtronics, (315) 454-9314 

Ulster Park (Schenectady) 

Labtronics, (914) 471-2806 

Woodbury 

Harwood-Sandler Associates, (516) 692- 
6100 

Cleveland 

Eectro Sales Associates, (216) 261-5440 
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Analog Devices (cont) 


Dayion 

Electro Sales Associates, (513) 426-5551 

PA Glenside 

Wyncote Instrumentation Co., (215) 887- 
4661 

Reading 

Wyncote Instrumentation Co., (215) 921- 
3131 

Pittsburg 

Electro Sales Associates, (412) 371-9449 
TX Houston 

Analog Devices, (713) 664-6704 

Richardson 

Analog Devices, (214) 231-5094 

WA Seattle 

Avionics Liaison, (206) 767-3870 

Can Downsview, Ontario 

Tracan Electronics Corp., (416) 638-0052 

Ottawa. Ontario 

Tracan Electronics Corp., (613) 722-7667 
Pointe Claire, Quebec 
Tracan Electronics Corp., (514) 694-2355 
West Vancouver, B.C. 

Tracan Electronics Western Ltd., (604) 
926-3411- 

Inti Argentina, Buenos Aires 

Rayco Electronics s.r.l., Tel: 38 17 79 
Inti Australia 

Crow's Nest, N.S'.W. 

Parameters Pty., Ltd., Tel: 43 93 288 
Mordiaioc, Victoria 
Parameters, Pty., Ltd., Tel: 90 74 44 
Inti Austria, Wien 

International Engineering Service, Tel: 
022/829366 

Inti Belgium, Antwerpen 

Analog Devices Benelux, Tel: 031/37 48 03 

Inti Brazil, Sao Paulo 

Artimar Ltd, Tel: 228-7361 
Inti Denmark, Herlev 

Analog Devices APS, Tel: (02) 845 800 
Inti Finland, Helsinki 

SW Instruments. Tel: 90 73 82 65 
Inti France . 

Alencon 

Analog Devices, S.A., Tel: 33 26 07 61 

Muret 

Analog Devices. S.A., Tel: 61 51 10 46 

Rungis 

Analog Devices, S A,, (Centre d'Affaires 
SILIC), Tel: 686-7760 

Voiron 

Analog Devices, S.A., Tel: (76) 05 50 03 

inti Greece, Athens 

George D. Chryssos, Tel: 021/89 43 777 

Inti Holland, Breda 

Analog Devices Benelux, Tel: 076-87 92 51 

Inti India, Allahabad 

Darbin Industries, Tel: 33 85 

Inti Israel, Tel Aviv 

STG International Ltd., Tel: 52 36 4/5 

Inti Italy 

Bologna 

Dott. Ing. Giuseppe de Mico, Tel: (051) 
55 56 14 

Ivrea 

Dott. Ing. Giuseppe de Mico, Tel: (0125) 
42 23 00 

Milano 

Dott. Ing, Giuseppe de Mico, Tel: 65 31 31 

Padova 

Dott. Ing. Giuseppe de Mico. Tel: 041 65 
29 09 

Roma 

Dott. Ing. Giuseppe de Mico, Tel: 06/31 
62 04 

Torino 

Dott. Ing. Giuseppe de Mico, Tel; (011) 
87 41 37 

Inti Japan 
Osaka 

Analog Devices of Japan, tnc., Tel: 06/37 
21 81 4 

Tokyo 

Analog Devices of japan, Inc., Tel: 03/26 
36 82 6 

Inti Malaysia. Selangor 

Genera! Engineers (Electr.) Corp. 

Inti Mexico, D.F. 

Nucleoeiectronica S.A., Tel. 915/59 36 04 3 


Inti New Zealand 
Auckland 

W. Arthur Fisher Ltd., Tei: 59 55 27, 59 
82 02 

Christchurch 

W. Arthur Fisher Ltd., Tel: 67-692 

Wellington 

W. Arthur Fisher LtLd., Tei: 850 243 
Inti Norway, Hvalstad 

Estrcnic, Tel: (Cede 2) 78 24 10 
Inti Pakistan, Karachi 

Superior Electronic Assoc., Tel: 61 36 55 
Int! Singapore 

General Engineers (Electr.) Corp., Tel: 33 
36 41/51 

Inti South Africa, Pretoria 

Electronic Building Elements (Pty.) Ltd., 
Tel: 78/92 21 
Inti Spain, Madrid 

Beiport Electronics de Madrid, Tel: 262 
8835 

Inti Sweden, Solna 

NAXAB, Tel: 08/98 61 40 

Inti Switzerland 

Baar 

Analog Devices, A.G., Tel: 042/31 17 07 

Geneva 

Analog Devices, S.A., Tel: 022/31 97 04 
Inti Taiwan, Taipei 

Yuan Kong Enterprises, Ltd., Tel: 331 8833 
Inti Thailand, Bankok 

Dynamic Supply Enciineerina. Tel: 39 14 

434 

Inti Turkey 

Ankara 

Simge Ltd., Tel: 29 77 44 

Istanbul 

Simge, Ltd., Tel: 66 91 84 

Inti United Kingdom & Eire, East Molesey, 

Surrey 

Analog Devices, Ltd., Teh 01/94 10 46 6 

Inti West Germany 

Berlin 

Herrn Horst Walkusat, Tel: 0311/31 64 41 

Bucholz 

Analog Devices GmbH, Tel: 04187/381 

Karlsruhe 

Analog Devices GmbH, Tel: 0721/69 46 00 

Munich 

Analog Devices GmbH, Tel: 089/53 03 19 


Analogic 


Analogic Corporation 
Audubon Road 

Waketieid, Massachusettes 01880 
(617) 246-0300 
TWX: (710) 348-0425 


Beckman Instruments 


Beckman Instruments, Inc. 
Helipot Division 
2500 Harbor Boulevard 
Fullerton, California 92634 
(714) 871-4848 
TWX: 910-592-1260 
Telex: 06-78413 

Specific product information: 


Clarence Shiner ext. 1519 

Application engineering: 

Steve Bilelio ext. 3235 

Literature: 

Dan Rime ext. 1311 

Price and delivery: 

Clarence Shiner ext. 1519 

Follow-up an order: 

Clarence Shiner ext. 1519 

All other information: 

Clarence Shiner ext. 1519 


Sales Offices & Representatives 


AL Huntsville 

Murcota Corporation, (205) 539-8476 

AZ Scottsdale 

Arcom Sales Company, (602) 947-5745 

CA Fullerton 

Beckman Instrument, Inc., (714) 871-4848 

Mountain View 

Beckman. Instruments, Inc., (415) 961-6817 


San Diego 

Beckman Instruments. Inc., (714) 565-6244 j 

CO Denver 

b5, Inc., (303) 426-0222 j 

FL Boca Raton 

Conley & Associates, Inc., (305) 395-6108 i 
Oviedo 

Conley & Associates, Inc., (305) 365-3283 

Tampa 

Conley & Associates, Inc.. (813) 933-3183 
IA Cedar Rapids 

Constrand, Inc., (319) 377-1575 
IL Elk Grove Village 

Carlson Electronic Sales Co,, (312) 956- 
8240 j 

IN Indianapolis 

Carlson Electronic Sales Co., (317) 253- j 
5610 

MA Needham Heights 

Beckman Instruments, Inc., (617) 444-9010 

MD Silver Spring 

Beckman Instruments, Inc., (301) 622-2500 

Ml Brighton 

SAI Marketing Corp., (313) 227-1786 

Grand Rapids 

SAI Marketing Corp., (616) 942-2504 
MN Minneapolis 

Comstrand, Inc., (612) 571-0000 

MO Florissant 

SAI Marketing Corp., (314) 837-5200 

NC Winston-Salem 

Murcota Corporation, (919) 722-9445 

NJ Clifton 

Ossman Component Sales Corp., (201) 
778-8888 

Mt. Laurel 

Beckman Instruments, Inc., (609) 235-3314 

NM Albuquerque 

Arcim Sales Co., (505) 296-0606 

NY Bomansville 

Ossman Component Sales Corp., (716) 
681-9700 

Kingston 

Ossman Component Sales Corp., (914) 
338-5505 

Rochester 

Ossman Component Sales Corp., (716) 
442-3290 

Syracuse 

Ossman Component Sales Corp , (315) 
454-4477 

Vestal 

Ossman Component Sales Corp., (607) 
785-9949 

OH Beachwood 

SAI Marketing Corp., (216) 292-2982 

Dayton 

SAI Marketing Corp., (513) 435-3181 

OK Tulsa 

Norvell Associates, Inc., (918) 663-1247 

PA Pittsburgh 

SAI Marketing Corp., (412) 782-5120 

TX Dallas 

Norvell Associates, Inc.. (214) 233-0020 

Houston 

Norvell Associates, Inc., (713) 774-2568 

UT W. Bountiful 

b5. Inc., (801) 292-8991 

WA Bellevue 

Beckman Instruments, Inc., (206) 453-1255 

Can Toronto 

Beckman Instruments, Inc., (416) 251-5251 
Inti Argentina, Quilmes 

Contrcles Electronicos, S.A., Tel: 253-7698 
Inti Australia, New South Wales 

Warburton O'Donnell, Ltd., Tel: 407-3261 
Inti Austria, Vienna 

Beckman Instruments, GmbH, Tel: 322557 
Inti Germany, Munich 

Beckman Instruments, GmbH, Tel: 38-871 
Inti Japan, Tokyo 

Beckman Instruments, Ltd. 

Inti Mexico 

Beckman Instruments de Mexico, S.Ai de 
C.V., Tel: 576-36-66 
Inti Scotland, Glenrothes. Fife 

Beckman Instruments, Ltd., Tel: 753811 
Inti South Africa*, Cape Town 

Beckman Instruments, Ltd., Tei: 47-1450 


Distributors 

AL Huntsville 

M&C Sales, (205) 539-8476 
Powell Electronics, (205) 539-2731 
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Beckman Instruments (cont) 

AZ Phoenix 

Kierulff Electronics, Inc., (602) 243-4101 
Liberty Electronics, (602) 257-1272 

Tempe 

Marshall Industries, (602) 968-6181 
CA Canoga Park 

Marshall Industries, (213) 999-5001 

El Monte 

Marshall Industries, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Marshall Industries, (714) 556-6400 

Mountain View 

Elmar Electronics, (415) 961-3611 

San Diego 

Liberty Electronics, (714) 565-9171 
Marshall Industries, (714) 278-6350 

Sunnyvale 

Marshal Industries, (408) 732-1100 

CO Arvada 

Marshall Industries, (303) 423-9670 

Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Kierulff Eectronics, (303) 371-6500 

CT Hamden 

Arrow Electronics, Inc., (203) 248-3801 

North Branford 

Marshall Industries, (203) 484-0488 

FL Clearwater 

Lynch-Gentry Associates, Inc., (813) 443- 
2697 

Fort Lauderdale 

Arrow Electronics, Inc., (305) 776-7790 

Miami Springs 

Powell Electronics, (305) 592-3260 
IA Cedar Rapids 

Advent Electronics, (319) 393-8811 
IL Elk Grove Village 

Kierulff Eectronics, (312) 640-0200 
Mount Prospect 

Magnuson Electronics, (312) 956-0700 
R'osemont 

Advent Electronics, (312) 298-4210 
IN Indianapolis 

Advent Eectronics, (317) 297-4910 

MA Billerica 

Kierulff Electronics, Inc., (617) 667-8331 

Woburn 

Arrow Electronics, Inc., (617) 933-8130 

Newton 

Marshall Industries, (617) 965-5115 

MD Baltimore 

Arrow Eectronics, Incl., (301) 247-5200, 
(202) 737-1700 

Beltsville 

Powell Electronics, (301) 937-4030 

Gaithersburg 

Kierulff Electronics, Inc., (301) 948-0250 

Ml Farmington 

Advent Electronics, Inc., (313) 477-1650 
Sheridan Saes Company, (313) 477-3800 
MN Bloomington 

Arrow Electronics, Inc,, (612) 888-5522 

Plymouth 

Marshall Industries, (612) 559-2211 

St. Paul 

Magnuson Eectronics, (612) 227-8495 

NC Winston-Salem 

M&C Sales, Inc., (919) 722-9445 

NJ Morristown 

Arrow/Angus Inc., (609) 235-1900, (215) 
928-1800 

Saddlebrook 

Arrow Electronics, Inc., (201) 797-5800 

Rutherford 

Kierulff Electronics, Inc., (201) 935-2120 

NY Bomansville 

Ossmann Component Sales Corp., (716) 
681-9700 

Farmingdale 

Arrow Electronics, Inc., (516) 694-6800 
Marshall Industries, (516) 293-4141 

Kingston 

Ossmann Component Sales Corp., (914) 
338-5505 

Rochester 

Ossman Component Sales Corp., (716) 
442-3290 

Syracuse 

Ossmann Component Sales Corp., (315) 
454-4477 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Vestal 

Ossmann Component Sales Corp., (607) 
785-9949 

OH Cincinnati 

Sheridan Sales Company, (513) 761-5432 

Cleveland 

Arrow Electronics, (216) 464-2000 
Sheridan Sales Company, (216) 831-0130 

Dayton 

Sheridan Sales Company, (513) 223-3332 

Kettering 

Arrow Electronics, (513) 253-9176 

OK Tulsa 

Norvel Electronics, (918) 663-1247 

OR Portland 

Amac/Stroum Electronics, (503) 292-3534 
PA Philadelphia 

Powell Electronics, (215) 365-1900 

Pittsburgh 

Sheridan Sales Company, (412) 244-1640 

TX Dallas 

Marshall Industries, (214) 233-5200 
Norveli Electronics, (214) 233-0020 
Houston 

Marshall Industries, (713) 777-0358 
Norveli Electronics, (713) 777-1666 

WA Bellevue 

Liberty Electronics, (206) 453-8300 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Wl Oak Creek 

Arrow Electronics, Inc., (414) 764-6600 

Can Toronto 

Semad Electronics, (416) 635-9880 
Specialty Electronics, (416) 678-2104 

Vancouver 

Bowtek Electronics, (604) 736-7677 

Montreal 

Semad Electronics, (514) 636-4614 
Specialty Electronics, (514) 336-4500 


Burr-Brown Research 

Burr-Brown Research Corp. 
international Airport Industrial Park 
Tucson, Arizona 85734 
(602) 294-1431 
TWX: (910) 952-1111 

Sales Offices & Representatives 


Cleveland 

Sheridan Marketing, (216) 292-2982 

Dayton 

Sheridan Marketing, (513) 435-3181 
Tulsa 

Norveli Assocs., (918) 663-1247 

Hatboro 

QED Electronics, (215) 674-9600 

Pittsburgh 

Sheridan Marketing, (412) 782-5120 

Ausfin 

Norveli Assocs., (512) 458-8106 
Dallas 

Norveli Assocs., (214) 233-0020 

Houston 

Norveli Assocs., (713) 777-1666 

Salt Lake City 

Sales Office, Zenith 6730 

Richmond 

Powell Pendergraph, (804) 264-2341 

Lynnwood 

Industrial Electronics Instruments, (206) 
775-3516 

Calgary, Alberta 

Allan Crawford Assocs., (403) 276-9658 - 

Dartmouth, Nova Scotia 

Allan Crawford Assocs., (902) 469-7865 

Longueuil, Quebec 

Allan Crawford Assocs., (514) 670-1212 

Mississauga, Ontario 

Allan Crawford Assocs., (416) 678-1500 

Ottawa, Ontario 

Allan Crawford Assocs., (613) 829-9651 

Voncouver, B.C. 

Allan Crawford Assocs., (604) 980-4831 

Australia 

Burwood, Victoria 

Kenelec Systems (Pty.) Ltd., Tel: (031 288- 
7100 

Austria, Wien 

Dipl. Ing. Peter Marchetti, Tel: 57 82 30 

Belgium, Brussels 
BETEA, Tel: (02) 49 99 00 
Denmark, Copenhagen O 
Mer-el A/S, Tel: 20 74 44 
England, W a tf or d 

Burr-Brown International, Ltd., Tel: (0923) 
33837 

Finland, Helsinki 

Nores & Company OY, Tel: 13360 

France, Le Chesnay 

Burr-Brown International S.A. Tel: 954- 


AL Huntsville 

BCS Assocs., (205) 881-6220 
AZ Tucson 

Burr-Brown, (602) 294-1431 
CA San dose 

Burr-Brown, (408) 984-7700 
Santa Ana 

Burr-Brown, (714) 835-0712 

CO Denver 

Sales Office, Enterprise 6730 

CT Southbury 

Sales Representative, (800) 645-8212; (516) 
466-2650 
FL Orlando 

BCS Assocs., (305) 896-4881 
IL Addison 

Burr-Brown, (312) 832-6520 
MA Reading 

MECO, (617) 944-6660 
MD Bethesda 

Powell-Pendergraph, (301) 656-4535 

Ml Brighton 

Sheridan Marketing, (313) 227-1786 

Grand Rapids 

Sheridan Marketing, (616) 942-2504 
MN Bloomington 

Electronic Sales, (612) 884-8291 
MO Florissant 

Sheridan Marketing, (314) 837-5200 
NC Greensboro 

BCS Assocs., (919) 273-1918 
NM Albuquerque 

Sales Office, Enterprise 6730 
NY Clinton 

Advanced Comps. Corp., (315) 853-6438 

Endicott 

Advanced Comps. Corp., (607) 785-3191 
Great Neck, L.I. 

Burr-Brown, (516) 466-2650 
Scottsville 

Advanced Comps. Corp., (716) 889-1429 
Syracuse 

Advanced Components, (315) 699-2671 


3558 

|ntl Germany 
Bremmen 

Burr-Brown International, Ltd., Tel: 0421/ 
61 22 73 

Leinfelden Stuttgart 

Burr-Brown International GmbH, Tel: 
(0711) 75 30 21 

Munchen 

Burr-Brown International, Ltd., Tel: 089/ 
61 7737 

|ntl Greece, Athens 

Hellenci Scientific Representations Lts., 
Tel: 7705 960 

inti Holland, Schiphol Oost 

Burr-Brown International, Ltd., Tel: (020) 
470590 

inti Japan, Tokyo 

Burr-Brown International, Ltd., Tel: (03) 
586-8141 

inti India, Bombay 

Oriole Services & Consultants Pty., Ltd., 
Tel: 551973 . 

|ntl New Zealand, Aukland 

W. & K. McLean LtLd., Tel: 587 037 

|ntl Norway, Oslo 

Hugo Riso A/S, Tel: 23 2580 
inti Pakistan, Karachi 

I & S Corporation, Tel: 437669 
inti Portugal, Lisbon 

Telectra, Tel: 686072 
inti So. Africa, Johannesburg 

David Pollock (Pty.) Ltd., Tel: 724 8274 
inti Spain, Madrid 

Anadig Ingenieros, S.A., Tel: 443-24-12 
inti Sweden, Vallingby 

Teleinstrument AB, Tel: 08380370 
|ntl Switzerland, Ruschlikon 

Burr-Brown International, Ltd., Tel: 01/724 
0428 

Inti Turkey, Istanbul 

Telekom, Tel: 49 40 40 
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Cermetek 


Cermetek, incorporated 
660 National Avenue 
Mountain View, California 94043 
(415) 969-9433 
TWX: 910-379-6931 


Sales Offices & Representatives 


AZ Glendale 

Nakoma, (602) 931-9103 
CA Costa Mesa 

Relcom, (714) 549-3674 
Los Altos, 

PM Sales, (415) 941-4444 
Marina del Ray 
Relcom. (213)822-1187 
CT North Haven 

Kitchen & Kutchin, Inc., (203) 239-0212 
FL Clearwater 

Brennan Associates, Inc., (813) 446-5006 
IL Chicago 

I.R.I., (312) 647-7755 
MA Framingham 

Field Sales Office (617) 879-3250 
Lexington 

Kitchen & Kutchin, Inc., (617) 862-8230 
MN Minneapolis 

Jos Co/Melius, Inc., (612) 861-3343 

NJ Ciifton 

Gompar New York, (201) 546-3660 

NY Rochester 

Canavan-Scanlon Assoc., Inc., (716) 442- 
0720 

Syracuse 

Canavan-Scanlon Assoc., Inc., (315) 437- 
127! 

NM Albuquerque 

Tritronix/Albuquerque, (505) 265-8400 
OH Cleveland 

Marlow Assoc., (216) 932-0900 
West Carrollton 
Marlow Assoc., (513) 866-4991 
PA King of Prussia 

Rivco. Inc., (215) 265-5211 
Pittsburgh 

Marlow Assoc , (412) 831-6113 
TX Austin 

The Cunningham Co., (512) 459-8347 
Dallas 

The Cunningham Co., (214) 233-4303 

Houston 

The Cunningham Company (713) 461-4197 

VA Arlington 

H. J. Hefternan Company, (703) 522-6666 

Wl Milwaukee 

I. R.I., (414) 259-0966 
Can Montreal, Quebec 

Consolidated Cybernetics Controls Ltd., 
(514) 934-0000 
Inti Palo Alto, California 

Western international Trade Corp., Tel: 
(415) 321-1240 


Consumer Microcircuits of 
America 


Consumer Microcircuits of America 
114 E. Simmons Streei 
Galesburg, IL 61401 
(309) 342-5311 or (309) 342-8196 


Safes Offices & Representatives 


DC Washington, D.C. 

Dou Boyie, (703) 620-9598 
IL Chicago 

Bob Bode, <312) 774-1952 


Cybernetic Micro Systems 


Cybernetic Micro Systems 
2460 Embarcadero Way 
Palo Alto, CA 94303 
(415) 321-0410 


Data Device Corp. 


ILC Data Device Corp. 
Airport International Plaza 
Bohemia, New York 11716 
(516) 567-5600 
TWX: (510) 228-7324 


Sales Offices & Representatives 


AL Huntsville 

REP Inc., (205) 881-9270 

AZ Phoenix 

ILC Data Device Corporation, (602) 249- 
0703 

Scottsdale 

OEM Specialties. (602) 948-3360 
CA Culver City 

DeAngelo, Rothman & Co., Inc., (213) 398- 
6239 

North Hollywood 

ILC Data Device Corporation, (213) 982- 
6454 

Paltf Alto 

Coherent Marketing Asssociates, (415) 
327-2217 

San Diego 

DeAngelo, Rothman A Co., Inc., (714' 
560-5707 

CO Boulder 

Herb Bass Associates '303' 499 7509 

FL Casselberry 

EIR, Inc., (305) 830-9600 
GA Tucker 

REP Inc., (404) 938-4358 
IL Arlington Heights 

DYTEC/Central, Inc., (312) 394-3380 
MA Burlington 

Dynamic Sales of New England, (617) 
272-5676 

MD Wheaton 

Data Systems Marketing, (DSM) (301) 933- 
6111 

Ml Southfield 

Luebbe Sales Company, (313) 569-1189 

MN St. Paul 

DYTEC/North, Inc., (612) 645-5816 
MO Hazelwood 

DYTEC/South, Inc., (314) 731-5400 
NC Raleigh 

REP Inc., (919) 851-3007 
NM Albuquerque 

Trembly Associates, (506) 266-8616 
NY East Syracuse 

Nycom, Inc., (315) 437-8343 
Great Neck 

Measurement Technology, Inc., (516) 482- 
3500, (212) 895-7177 
OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Company, (216) 333-0425 

Dayton 

Luebbe Sales Company, (513) 294-0426 
PA King of Prussia 

RIVCO, lnc„ (215) 265-5211 
TN Jefferson City 

REP Inc., (615) 475-4105 
TX Dallas 

Martin, Zienkosky & Browne, (214) 233- 
5535 

Houston 

Martin, Zienkosky & Browne, (713) 523- 
7333 

WA Redmond 

DESCO, Northwest, (206) 455-9325 
Can Montreal, P.Q. 

Associated Test Equipment Ltd., (514) 481- 
7733 

Ottawa, Ontario 

Associated Test Equipment Ltd., (613) 728- 
3717 

Scarborough, Ontario 

Associated Test Equipment Ltd., (416) 497- 

2208 

Vancouver, B.C. 

Associated Test Equipment Ltd., (604) 734- 
2012 


Data General 


Data General Corporation 
Route 9 

Southboro, Massachusetts 01772 
(617) 485-9100 
TWX: (710) 390-0309 
Telex: 94-8460 

Specific product information: 

: MicroNOVA: (800) 225-9497 


Datel Systems 


Datel Systems 
1020 Turnpike Street 
Canton, Massachusetts 02021 
(617) 828-8000 
TWX: (710) 348-0135 
Telex: 92-4461 

Specific Product Information: 


Eugene Murphy ext. 141 

Application Engineering: 

Eugene Murphy ext. 141 

Literature: 

Arlene Constantine ext. 126 

Price and Delivery: 

Mary Pimantel ext. 131 

Follow up an order: 

Bill Collins ext 194 


Sales Offices & Representatives 


AL Huntsville 

International Scientific Instruments, (205) 

533-6880 

AZ Phoenix , 

Cleveland Enterprises (602) 944-4670. 

(602) 944-4679 

CA Los Angeles 

Datel Systems, Inc., (213) 933-7256 

Santa Ana 

Datel Systems, Inc., (714) 835-2751, 2752, 

or 2753 

Sunnyvale 

Date! Systems, Inc., (408) 733-2424 

CO Aurora 

Cleveland Enterprises of Colorado, (303) 
751-3252 

CT Glastonbury 

Datel Systems, Inc., (203) 633-1778 
FL Bradenton 

Saber Associates, Inc., (305) 943-3076 

Longwood 

Saber Associates, Inc., (305) 422-3686, 
(800) 432-3007 

Pompano Beach 

Saber Associates, Inc., (305) 943-3076, 
(800) 432-3007 

HI Honolulu 

Hawaii Data Systems, (808) 946-1533 

IA Cedar Rapids 

Technical Representatives, Inc., (319) 396- 
5662 

IL Chicago 

Carter Electronics, Inc., (312) 585-5485 
IN Indianapolis 

Carter Electronics, Inc., (317) 293-0696 

KS Olathe 

Technical Representatives, Inc., (913) 732- 
1177 

MA Canton 

Datel Systems, Inc., ‘(617) 828-8000 

MD Gaithersburg 

Datel Systems, Inc., (301) 840-9490 or 
9491 

Ml Troy 

George R, Peters Associates, (313) 362- 
1220 

MN Minneapolis 

Carter Electronics, Inc., (612) 559-1976 

MO Hazelwood 

Technical Representatives, Inc,, (314) 731- 
5200 

NC Raleigh 

Saber Associates, Inc,, (808) 327-1181 
NJ Englewood 

Eastern Instrumentation, Inc.. f201) 567- 
9505, (201) 661-2000 
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Patel Systems (cont) 

NM Albuquerque 

Cleveland Enterprises, Inc., (505) 266-5594 

NY Larchmont 

Hingston-Walsh Associates, (914) 834-5781 

Liverpool 

R & D Associates, Inc., (315) 622-2350 

OH Dayton 

Instrumentation Systems, Inc., (513) 294-. 
2838 

Cleveland 

Instrumentation Systems, Inc., (216) 486- 
0782 

OK Tulsa 

Component Specialties, (918) 664-2820 

PA Pittsburgh 

Instrumentation Systems, Inc., (412) 243- 
1111 

TX Austin 

Component Specialties, (512) 459-3308 

Dallas 

Component Specialties, (214) 357-6511 

Houston 

Component Specialties, (713) 771-7237. 
Date I Systems, Inc., (713) 932-1130, (713) 
932-1132 

WA Bellevue 

Tasco, Inc., (206) 453-1414 

Wl Milwaukee 

Carter Electronics, Inc., (414) 464-5555 

Can Mississauga, Ontario 

Prelco Electronics, Ltd., (416) 678-0401 

Montreal, Quebec 

Prelco Electronics, Ltd., (514) 389-8051 
Ottawa, Ontario 
Multilek, Inc., (613) 825-4695 
Prelco Electronics, Ltd,, (613) 226-3491 

Inti Australia 

Sydney 

Digital Electronics (Marketing) Pty Ltd., 
Tel: 438-2444 

East Hawthorne, Victoria 
Digital Electronics, Tel: 20-7839 

Inti Austria, Vienna 

Tel: 83 62 96 0° or 83 71 52 0° 
Unitechnik, Tel: (0222) 95 10 "433 
Inti Belgium, Brussels 

Simac Electronics sprl, Tel: 02-6724556 
Inti Chile, Santiago 

Alta Internacional, Tel: 723740, 723754 
Inti Denmark, Vaiby 

Paratron A/S, Tel: (01) 74-44-66 

Inti England, Andover, Hants 

Datel (UK) Ltd., Tel: Anover (0264) 51055 
Inti Finland, Helsinki 

Havulinna OY, Tel: (90) 661 451 
Inti France, Paris 

Datel Systems, S.A.R.L., Tel: 620-06-74 
Inti Germany 

Berlin 

Ing. — Buero Brieger, Tel: 030-3664433 

Muenchen 

Datelek Systems, GmbH, Tel: 5212855 
Inti Greece, Piraeus 

General Electronics, Ltd., Tel: 491-3595 
Inti India, Bombay 

Electronic Enterprises, Tel: 443096 
Smitronix International, Tel: 536238 
Inti Israel, Tel-Aviv 

MTI Engineering Ltd., Tel: 244090 or 
236334 

Inti Italy, Milano 

3G Electronics S.R.L., Tel: 544291 or 
543096 

Inti Japan, Tokyo 

Datel KK, Tel: 793-1031 

Inti Korea. Seoul 

Dong-IL Commerce & Co. Ltd., Tel: 75- 
6841-5 

Korea United Trading Corp., Tel: 76-2501; 
2502 

Inti Netherlands, Veldhoven 

Simac Electronics b.v., Tel' 040-533725 

Inti New Zealand, Auckland 

David Reid Professional Productions Ltd., 
Tel: 492-189 
Inti Norway, Oslo 

Morgenstierne & Co. A/D, Tel: 37 29 40 
Inti Portugal, Porto 

Commercial Laborum, Lda., Tel: 62925 
Inti South Africa, Johannesburg 

Peter Jones Electronic Equipment (Pty.) 
Ltd., Tel: 22-3658 


Inti Spain 

Barcelona 

Aupoca Electronica y Sistemas, Tel: 257 

48 98 

Madrid 

Aupoca Electronica y Sistemas, Tel: 457 
53 12 

Inti Sweden, Stockholm 

Martinsson & Company, AB, Tel: 08-63 
11 05 

Inti Switzerland, Zurich 

Traco Electronic Company Ltd., Tel: 01/ 
36 07 11 

Inti Taiwan, Taipei 

C C T Associates, Inc., Tel: (02) 393-5760, 
321-4542 

Industrial Electronics, Tel: 7714257 
Multitech Snternational Corp., Tel: (02) 
7681232, 7650492 


Delco Electronics 


Delco Electronics Division 
700 East Firmin St. 

Kokomo, Indiana 46901 
(317) 459-2175 
William J. Gressman 

Delco Electronics Division 
4600 Park Road 

Charlotte, North Carolina 28209 
(704) 527-4444 
Anthony E. Manes 


Electronic Arrays 


Electronic Arrays, Inc. 

550 E. Middlefield Road f 

Mountain View, California 94043 

(415) 964-4321 

TWX: (910) 379-6985 

Toll Free WATS: (800) 227-9962 

Specific Product Information: 

LSI Products Mike Cassidy 

Memory Products Maurice O’Shea 

Literature 

Marketing Services Debbie Dunkley 

Price and Delivery: 

Local Field Sales Offices (preferred), or Cus- 
tomer Service 

Follow-up on Order: 

Customer Service 

All Other Information: 

Marketing Services Debbie Dunkley 


Sales Offices & Representatives 


AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 

CA Goleta 

Thorson Company, (805) 964-8751 

Los Angeles 

The Thorson Company, (213) 476-1241 
Mountain View 

Caltron Components Corp., (415) 964-3244 
Regional Sales Office, (415) 964-4321 
San Diego 

Cerco Sales Engineers, (714) 560-9143 
Tustin 

The Thorson Company, (714) 544-5121 

CO Denver 

The Thorson Company, (303) 759-0809 

CT Greenwich 

Crane & Egbert Corp., (203) 622-9191 

Wallingford 

Corn-Sale, (203) 269-7964 

FL Ft. Lauderdale 

Electrocomp Associates, Inc., (305) 491- 
4141 

IL Oak Brook 

Regional Sales Office, (312) 920-1410 

Westchester 

Gassner & Clark Company, (312) 345-4245 
IN Ft. Wayne 

M. S. Sales, (219) 484-3925 

MA Carlisle 

Regional Sales Office, (617) 369-2982 

Waltham 

Corn-Sale, Inc., (617) 890-0011 

MN Bloomington 

Electronic Sales Agency, (612) 884-8291 


NH Londonberry, Manchester 

Corn-Sale, Inc., (603) 668-1440 
NM Albuquerque 

The Thorson Company, (505) 265-5655 

NY Buffalo 

Quality Component, Inc., (716) 839-4170 

Elmont 

Crane & Egbert Corp., (516) 488-2100 

Manlius 

Quality Component, Inc., (315) 682-8885 
OH Chagrin Falls 

Midwest Marketing Associates, (216) 247- 
6655 

Dayton 

Midwest Marketing Associates, (513) 433- 
2511 

OR Beaverton 

N. R. Schultz Company, (503) 643-1644 
PA Bala Cynwyd 

Vantage Sales Co., (215) 667-0990 
TX Dallas 

J. Clay Co., (214) 350-1281 
VA Reston 

Boyle Associates, (703) 620-9558 

WA Bellevue 

N. R. Schultz Co., (206) 454-0300 

Can Dollard Des Qrmeaux, Quebec 

Repco Engineering Co., (514) 683-7956 

Inti Australia, Prospect, S.A. 

A. J. Ferguson, Tel: 269-1244 
Inti Belgium, Brussels 

Betea Spri., Tel: 02 649 99 00 
. Inti Denmark, Hoersholm 

C-88, Tel: 02-813332 
Inti Finland, Helsinki 

S.W. Instruments, Tel: 738265/713575 
Inti France, Paris 

Technology Resources S.A., Tel: 01 747 
4717 

Inti Germany, Munchen 

Electronic Array GmbH, Tel: 089/7853168 
Inti Holland, Breda 

Famatra Benelux, Tel: 076-133457 
Inti Hong Kong, Kowloon 

S.S.I. Far East Limited, Tel: 3-672112-3. 
3-680411 

Inti Hungary, Budapest 

Hinicoop, Tel: 1 429779 
Inti India, Bombay 

Hinditron Services Pvt. Ltd., Tel: 36 5 3 44 
Inti Israel, Ramat-Gan 

Telsys, Ltd., Tel: 739865, 722362 
Inti Italy, Milano 

Comprel Elettronica, Tel: 2.6438519/763 

Inti Japan 

Osaka 

Rikel Corporation, Tel: 06 (374) 1771 

Tokyo 

Rikel Corporation, Tel: 03-591-5241 
Inti Korea, Seoul 

Caduceus, Ltd., Tel: 777-2325 
Inti Norway, Kiellergy 

Kjell Bakke, Tel: 02 711872 
Inti South and Central America, Mountain View, 
California 

Intectra, Tel: (415) 967-8818, 967-8825 
Inti Spain, Madrid 

Belport Electronica, Tel: 01 262 88 37/8 
Inti Sweden, Vallingby 

Svensk Tele Industri, Tel: 08/89 04 35 
Inti Switzerland, Zurich 

Dimos AG, Tel: 01-626 140 
Inti United Kingdom, Molesey, Surrey 

Analog Devices, Ltd., Tel: 01 941 0466 
Inti Yugoslavia, Maribor 

Ellyptic AG, Tel: (062) 31041 


Distributors 


AZ Phoenix 

Weatherford Company, (602) 272-7144 

CA Anaheim 

Weatherford Company, (714) 634-9600 

Glendale 

Weatherford Company, (213) 849-3451 

Palo Alto 

Weatherford Company, (415) 493-5373 

Pomona 

Weatherford Company, (213) 966-8461 

Santa Ana 

Intermark Electronics, (714) 540-1322 

San Diego 

Intermark Electronics, (714) 453-9005 
Weatherford Company, (714) 278-7400 
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CO Englewood 

Weatherford Company, (303) 761-5432 
FL Pompano Beach 

Zeus Components, Inc., (800) 327-1110 

IL Rosemont 

Advent Electronics, Inc., (312) 297-6200 
IN Indianapolis 

Advent Electronics, Inc,, (317) 297-4910 
!A Cedar Rapids 

Advent Electronics, Inc., (319) 363-0221 

MA Burlington 

Zeus Components, Inc., (617) 273-0750 

Ml Farmington 

Advent Electronics, Inc., (313) 769-8650 
MN Minneapolis 

The Joel Company, (612) 545-5669 
NY Etmsford 

Zeus Components, Inc., (914) 592-4120 
Melville 

Zeus Components, Inc., (516) 752-9551 
TX Dallas 

Quality Components, Inc., (214) 387-4949 
Houston 

Quality Components, Ir.c., (713) 772-7100 

UT Salt Lake City 

Century Electronics, (801) 847-8551 

WA Seattle 

Weatherford Company, (206) 243-6340 


EMM I O — 

crvim/ ocm ii 


EMM/Semi 

3883 North 28th Avenue 
Phoenix, Arizona 85017 
(602) 263-0202 
TWX: (910) 951-1383 


Sales Offices & Representatives 


AL Huntsville 

Gentry Associates, (205) 534-9771 
CA Burlingame 

EMM/SEMI, (415) 692-4251 

Hawthorne 

EMM/Semi. (213) 644-SS61 
Los Alamitos 

EMM/Semi, (213) 598-8705 

El Segundo 

Vangon, (213) 322-1120 
FL Orlando 

Gentry Assoc., (3051 894-4401 

GA Atlanta 

. Gentry Assoc., (404) 455-1206 
IL Des Plains 

EMM/Semi, (312) 297-7090 
MA Lexington 

EMM/Smi, (617) 861-9650 
MN Hopkins 

EMM/Semi, (612) 933-7115 
NC Burlington 

Gentry Assoc, (919) 227-3639 
NJ Cherry Hill 

EMM/Semi, (606) 779-7911 
NY Melville 

EMM/Semi, (616) 423-5800 
TX Dallas 

EMM/Semi, (214) 231-2539- 
Young Sales, (214) 341-2900 
WA Bellevue 

Thorson Company, 206) 455-9.180 

Can Montreal 

Cantec, (514) 620-3121 

Ottawa 

Contec, (613) 225-0363 

Toronto 

Cantec, (416) 457-4455 

Inti Belgium, Niklass 

EMM, SA (03) 76.69.75 
Inti England, Feltham 

EMM, Ltd., (01) 751-1213 
Inti France, Paris 

EMM, c/o CLIp, (01) 754-2319 
Inti Germany, Bad Homburg 
EMM, GmbH 6172-6629 
Inti Israel, Tel-Aviv 

STG International 


Distributors 


A Z Phoenix 

Sterling Electronics, (602) 258-4531 

CA Costa Mesa 

Semicomp Corp., (714) 549-8600 

San Carlos 

Sterling Eectronics, (415) 592-2353 

San Diego 

Sterling Electronics, (714) 565-2441 

Sunnyvale 

Semicomp Corp., (408) 736-2330 

CO Wheat Ridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Arrow, (203) 248-3801 

FL Ft. Lauderdale 

Arrow, (305) 776-7790 

LA Metairie 

Sterling Electronics, (504) 887-7610 

MA Boston 

Arrow, (617) 933-8130 

Watertown 

Sterling Eectronics, (617) 926-9720 

MD Baltimore 

Arrow, (301) 247-5200, (202) 737-1700 

MN Bloomington 

Arrow, (612) 888-5522 
NJ Moorestown... 

Arrow, (609) 235-1900 

Perth Amboy 

Sterling Eectronics, (201) 442-8000 

Saddlebrook 

Arrow, (201) 797-5800 

Century Electronics, (505) 292-2700 
Sterling Electronics, (505) 345-6601 

NY F.armingdale 

Arrow, (516) 694-6800 

Fishkill 

Arrow, (914) 896-7530 

OH Cleveland 

Arrow, (216) 464-2000 

Dayton 

Arrow, (513) 253-9176 

Kettering 

Arrow, (513) 253-9176 

TX Dallas 

Sterling Electronics, (214) 357-9131 

Houston 

Sterling Eiecironics, (713) 627-9800 

UT Salt Lake City 

Century Electronics, (801) 487-8551 

WA Seattle 

Sterling Electronics, (206) 762-9100 
Wl New Berlin 

Arrow, (414) 782-2801 
Can Montreal, Quebec 

Future Electronics, (514) 735-5775 
Zentronics, (514) 735-5511 
Ottawo, Ontario 
Zentronics, (613) 238-6411 
Toronto, Ontario 

Future Eiecironics, (416) 677-7620 
Zentronics, (416) 635-2822 

Vancouver 

Future Electronics, (604) 261-1335 

Inti Australia, Strathfield 

Ampec Engineering Co. 

Inti Denmark, Copenhagen 

E. V. Johanssen Elektronic A/S 
Inti England, North Alesburg 

Memec Ltd. 

Inti Germany, Munchen 

Dema 

Inti Italy, Milano 

Microelit S.R.L. 

Inti Netherlands, Breda 

Famatra, Benelux 

Inti Norway, Oslo 

Henaco A.S. 

Inti Sweden, Valllngby 

Svensk Teleindustri 
Inti Switzerland, Zurich 

Rotronic AG 


Essex International 


Essex International, Inc. 

564 Alpha Drive 
Pittsburgh, Pennsylvania 15328 
(412) 782-0200 


Exar Integrated Systems 


Exar integrated Systems, Inc. 
750 Palomar Ave. 

Sunnyvale, California 94086 
(408) 732-7970 
TWX: (910) 339-9233 

Specific Product Information: 

Earl Kiyan 

Application Engineering; 

Tom Schwartz 
Literature: 

Sharon Hites 
Price and Delivery: 

Earl Kiyan 

Follow up an Order: 

Debbie Alcorn 
All Other Information: 

Debbie Alcorn 


Sales Offices & Representatives 


AL Huntsville 

Electro-Mech, (205) 883-9624 

AZ Scottsdale 

Summit Sales, (602) 994-4587 

CA Culver City 

DeAngelo, Rothman & Co., (213) 398-6239 
Los Altos 

PM Sales, (415) 941-4444 
San Diego 

DeAngelo, Rothman & Co., (714) 560-5707 

■' CT Ridgefield 

Phoenix Sales Company, (203) 438-9644 

FL Casselberry 

EIR Incorporated, (305) 432-1654 

GA Atlanta 

Electro-Mech, (404) 449-6337 

IA Cedar Rapids 

Dy-Tronix, Inc., (319) 377-8275 
IL Barrington 

Janus, Inc., (312) 381-4479 

MA Wellesley 

Spectrum Associates, inc., (617) 237-2796 

MD Baltimore 

Components Sales, Inc., (301) 484-3647 

MN Minneapolis 

Electronic innovators, (612) 884-7471 
MO Hazelwood 

Dy-Tronix, Inc., (314) 731-5799 

Independence 

Dy-Tronix, Inc., (816) 737-1100 
NC Raleigh 

Component Sales, Inc., (919) 782-8433 
NM Albuquerque 

Tri-Tronix, (505) 265-8409 

NY Buffalo 

Quality Components, Inc., (716) 839-2044 

Manlius 

Quality Componets, Inc., (315) 682-8885 

Willislon Park 

ABC Electronic Sales, (516) 747-6610 
OH Columbus 

McFadden Sales, (614) 459-1280 
OK Tulsa 

Technical Marketing Inc., (918) 622-5984 
PA Erie 

ECCO Electronics Sales, (814) 452-3762 
Huntingdon Valley 

Dick Knowles Associates, (215) 947-5641 
TN Nashville 

Electro-Mech, (615) 256-2516 

TX Dallas 

Technical Marketing, Inc., (214) 387-3601 

Houston 

Technical Marketing, Inc., (713) 777-9228 

WA Bellevue 

SD-R 2 Products & Sales, (206) 747-9424 
Can Mississauga, Ontario 

R.F.Q. Limited, (416) 626-1445 
Montreal, Quebec 
R.F.Q. Limited, (514) 626-8324 
Inti Argentina, Pisos 

Rayo Electronica SRL, Tel: 37 98 90 
Inti Australia, Prospect 

A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 
26 91 244 

Inti Belgium, Deurne 

Greday Electronics N.V.S.A., Tel: (031) 
25 19 25 

Inti Denmark, Copenhagen 

Mer-e! A/S, Tel: (01) 20 74 44 
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Exar Integrated Systems (cont) 

Inti Finland, Helsinki 

SW instruments, Tel: 73 82 65/76 24 86 
Inti France, Sevres 

Tekelec/Airtronic, Tel: (1) 027 75 35 
Inti Germany, Korschenbroich 

R.ohm Electronics GmbH, Tel: (02161) 29 
805 

Inti Greece, tyikaia 

General Electronics Ltd., Tel: 49 13 595 
Inti Hong Kong, Kowloon 

R.ohm Electronics (H.K.) Co. Ltd., Tel: 36 
88 841/36 91 779 
Inti India, Bombay 

Zenith Electronics, Tel: 38 42 14 
Inti Israel, Tel-Avlv 

CVS Technologies 1974 Ltd., Tel: 25 55 

06/25 92 41 
Inti Italy, Milan 

I.S.A.B. Spa, Tel: (02) 68 86 306/68 86 315 

Inti Japan, Yokohama 

Pan Electron Inc., Tel: (045) 47 18 811 
Inti Netherlands, Amsterdam 

Tekelec/Airtronic, Tel: (020) 92 87 66 
Inti New Zealand, Milford, Auckland 

Professional Electronics Ltd., Tel: 46 94 50 
Inti Norway, Oslo 

Hefro Teknisk A/S/, Tel: 38 02 86 

Inti South Africa, Randburg, Transvaal 

South Continental Devices (Pty.) Ltd., Tel: 
48 05 15 

Inti Spain, Madrid 

Elico Fastronix S.A., Tel: 415 66 54 

Inti Sweden, Upplands Vasby 

Johan Lagercrantz KB, Tel: (0760) 86 120 
Inti Switzerland, Zurich 

Amera Electronics AG, Tel: (01) 57 11 12 
Inti United Kingdom, Whitechurch-nr-Ayles- 
bury, Bucks 

Memec Ltd., Tel: (029 644) 366-8 


Distributors 


AZ Phoenix 

Mirco Electronic Dist., (602) 944-2281 

CA Belmont 

James Electronics, (415) 592-8097 
Costa Mesa 

Semicomp Corporation, (213) 971-5253, 

(714) 549-8600 

Culver City 

Nesco, (213) 391-6294 

San Diego 

Intermark Electronics, (714) 279-5200 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Semicomp Corp., (408) 736-2330 
Western Micro Technology, (408) 737-1660 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 
CO Wheatridge 

Century Electronics, (303) 424-1985 

IL Westmont 

RM Bodelle Co., Inc., (312) 323-9670 
IN Fort Wayne 

Graham Electronics, (219) 423-3422 

Indianapolis 

Graham Electronics, (317) 634-8202 

Lafayette 

Graham Electronics, (317) 742-4006 
KS Wichita 

Radio Supply, (316) 267-5216 

MA Dedham 

Gerber Electronics, (617) 329-2400 

MD Gaithersburg 

Pioneer, (301) 948-0710 

Ml Ann Arbor 

Wedemeyer Electronics, (313) 665-8611 
MN Minneapolis 

Cassidy Electronics, (612) 835-7746 
MO St. Louis 

Olive Industrial Elec., (314) 863-7800 

NH Londonderry 

Yankee Elec. Supply, (603) 625-9746 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge 

Components Plus, (516) 231-9200 
Semiconductor Concepts, (516) 273-1234 
OH Cincinnati 

Graham Electronics, (513) 733-1661 


OK Tulsa 

Component Specialties, Inc., (918) 664- 
2820 

PA Erie 

Advacom, (814) 455-8110 
Horsham , 

Pioneer, (21 5) 674-4000 

TX Austin 


Component 

3307 

Dallas 

Specialties, 

Inc., 

(512) 

459- 

Component 

6511 

Houston 

Specialties, 

Inc., 

(214) 

357- 

Component 

7237 

Specialties, 

Inc., 

(713) 

771- 


UT Salt Lake City 

Century Electronics, (801) 487-8551 

WA Seattle 

Sterling, (206) 762-9100 

Wl Mequon 

Taylor Electric Co., (414) 241-4321 
Can Montreal, Quebec 

Future Electronics, (514) 735-5775 

Vancouver, B.C. 

R-A-E Industrial Electronics, (604) 687- 
2621 


Fairchild 


Fairchild Camera and Instrument Corp. 

Integrated Circuits 
464 Ellis Street 

Mountain View, California 94042 
(415) 962-5011 
TWX:(91 0)379-6345 

Fairchild Camera and Instrument Corp,. 

Microsystems 

1725 Technology Drive 

San- Jose, California 95110 

(408) 998-0123 

TWX: (910) 338-0558 

Specific productin information: 

Local field sales office or franchised distributor, 
or contact the specific product marketing depart- 
ment at 464 Ellis Street, Mountain View, CA 
Request through main switchboard: (415) 962- 
5011: 

Linear Product Mktg. (Analog, Hybrid) 

Bipolar Memory Product Mktg. (Memory, ECL, 
Macrologic) 

Digital Product Mktg. (Bipolar and CMOS) 
Microprocessors 

MOS Product Marketing (MQS, CCD, Memory) 
Power Transistor Product Marketing 
Small Signal Product Marketing 
Diode Product Marketing (415) 479-8000 
Optoelectronic Product Marketing (415) 493-3100 
Application engineering: 

See Product Information 
Literature: 

Local field office, representative or franchised 
distributor. 

Price and delivery: 

Local field sales office or franchised distributor. 

Place an order: 

Local field sales office or franchised distributor. 
Follow-up an order: 

Customer Service Center, 401 Ellis Street, Moun- 
tain View, CA 94042, (415) 962-4486 
All other information: 

Fairchild Information Line, (415) 962-4401 


Sales Offices & Representatives 


AL Huntsville 

Field Sales Office, (205) 837-8960 
Cartwright & Bean, Inc., (205) 533-3509 

AZ Phoenix 

Field Sales Office, (602) 264-4948 

CA Encino 

Field Sales Office, (213) 990-8900 

Irvine 

Celtec Company, (714) 752-6111 

Sherman Oaks 

Celtec Company, (213) 990-3440 

San Diego 

Celtec Company, (714) 279-7961 

Santa Ana 

Field Sales Office, (714) 558-1881 


Santa Clara 

Field Sales Office, (408) 244-1400 
Magna Sales, Inc., (408) 985-1750 

CO Littleton 

Simpson Associates, Inc., (303) 794-8381 

CT Ridgefield 

Phoenix Sales Company, (203) 438-9644 

FL Altamonte 

Lectromech, Inc., (305) 831-1577 

Fort Lauderdale 

Field Sales Office, (305) 771-0320 

Hollywood 

Lectromech, Inc., (305) 920-2291 

Orlando 

Field Sales Office, (305) 834-7000 

Seminole 

Lectromech, Inc., (813) 392-3172 

GA Atlanta 

Field Sales Office, (404) 395-5298 
Cartwright & Bean, Inc., (404) 255-5262 
IA Cedar Rapids 

B. C. Electronics Sales, Inc., (319) 393- 
5818 

IL Chicago 

Field Sales Office, (312) 640-1000 
Elk Grove Village 
Micro Sales, Inc., (312) 956-1000 
IN Fort Wayne 

Field Sales Office, (219) 483-6453 
KS Indianapolis 

Leslie M. Dovoe Company, (317) 257-1227 
Field Sales Office, (317) 849-5412 
MA Kansas City 

Field Sales Office, (913) 649-3974 

Olathe 

B. C. Electronic Sales, Inc., (913) 888-6680 

MD Boston 

Field Sales Office, (617) 237-3400 
Wellesley 

Spectrum Associates, (617) 237-2796 
Ml Bladensburg 

Delta III Associates, (301) 779-0977 
Field Sales Office, (301) 779-0954 
Detroit 

Field Sales Office, (313) 478-7400 
Rathburg, (313) 882-1717 
MN Minneapolis 

Field Sales Office, (612) 835-3322 
PSI Company, (612) 835-1777 
MO Hazelwood 

B. C. Electronic Sales Inc., (314) 731-1255 

MS Jackson 

Cartwright & Bean, Inc., (601) 981-1368 
NC Charlotte 

Cartwright & Bean, Inc., (704) 377-5673 

Raleigh 

Cartwright & Bean, Inc., (919) 781-6560 

NJ Wayne 

Field Sales Office, (201) 696-7070 
Lorac Sales, Inc., (201) 696-8875 

NM Albuquerque 

Field Sales Office, (505) 265-5601 

NY Endwell 

Tri-Tech Electronics, Inc., (607) 754-1094 

Fairport 

Tri-Tech Electronics, Inc., (716) 223-5720 

Fayetteville 

Tri-Tech Electronics, Inc., (315) 446-2881 
Hicksville 

Lorac Sales, (516) 681-8746 
Melville 

Field Sales Office, (516) 293-2900 
Poughkeepsie 

Field Sales Office, (914) 452-4200 
Tri-Tech Electronics, Inc., (914) 473-3880 

Rochester 

Field Sales Office, (716) 223-7700 

OH Dayton 

Field Sales Office, (513) 278-8278 
The Lyons Corporation, (513) 278-0714 

Highland 

The Lyons Corporation, (216) 461-8288 

OK Tulsa 

Field Sales Office, (918) 663-7131 
Technical Marketing, (918) 622-5984 

OR Hillsboro 

Quadra Corporation, (503) 225-0350 
PA Willow Grove 

BGR Associates, (215) 657-3301 
Field Sales Office, (215) 657-2711 

TN Knoxville 

Cartwright & Bean, Inc., (615) 693-7450 

Memphis 

Cartwright & Bean, Inc., (901) 276-4442 
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Fairchild (cont) 


TX Dallas 

Field Sales Office, (214) 234-3391 
Technical Marketing, (214) 387-3601 

Houston 

Field Sales Office, (713) 771-3547 
Technical Marketing, (713) 777-9228 
UT Salt Lake City 

Simpson Associates, Inc., (801) 486-3731 

WA Redmond 

Quadra Corporation, (206) 883-3550 
Wt Wauwatosa 

Larsen Associates, (414) 258-0529 
Can Mississauga, Ontario 

R. N. Longman Sales, Inc.., (L.S.I.), (416) 
625-6770 

Toronto Regional Office, (416) 625-7070 

Montreal, Quebec 

R. N. Longman Sales. Inc., (L.S.I.), (514) 
382-2552 

Inti Australia, New South Wales 

Fairchild Australia Pty. Ltd., Tel: Sydney 
(02)-438-2733 

Inti Austria and Eastern Europe, Wien 

Fairchild Electronics, Tel: 0222 63581 
Inti Brazil, Sac Paulo 

Fairchild Semiconductors, Lida, Tel: 66- 
3092 

Inti France, Paris 

Fairchild Camera & Instrument S.A., Tel: 
584-5566 

Inti Germany 

Hanover 

land), Tel: 0511 17844 

leonberg 

Fairchild Camera and Instrument (Deutsch- 
land), Tel: 07152 41026 

Munich 

Fairchild Camera and instrument (Deutsch- 

• land), Tel: (089) 320031 

Nuernberg 

Fairchild Camera and Instrument (Deutsch- 
land), Tel: 0911 407005 

Inti Holland, Eindhoven, Benelux 

Fairchild Semiconductor, Tel: 0031- 
40446909 

Inti Hong Kong, Kowloon 

Fairchild Semiconductor (HK) Ltd., Tel: 
K -890271 

Inti Italy 

Milano 


Fairchild 

Semieonduttori, 

S.P.A., 

Tel: 02 

6387451 




Roma 




Fairchiid 

Semiconduttori, 

S.P.A., 

Tel: 02 


6667451 

Inti Japan, Tokyo 

TDK-Fairchild, Tel: 03 400 8351 

Inti Korea, Kwan Ak-Ku Seoul 

Fairchild Semikor Ltd., Tel: 697741 & 

631410 

Inti Mexico, Mexico 19, D.F, 

Fairchild Mexicana S.A., Tel: 905-563-5411 

Inti Singapore 

Fairchild Semiconductor Pty. Ltd., Tel: 
531-066 

Inti Sweden, Stockholm 

Fairch i id Semiconductor AB, Tel: 8-449255 
Inti Taiwan, Taipei 

Fairchild Semiconductor (Taiwan) Ltd., 
Tel: 573205 thru 573207 
Inti United Kingdom 

Hertfordshire, England 
Fairchild Camera and Instrument (UK) 
Ltd., Tel: 0707 51111 
Inti West Lothian, Scotland 

Fairchild Semiconductor Lid., Tel: Living- 
ston 0589 32891 


Distributors 


AL Huntsville 

Hallmark Electronics, (205) 837-8700 
Hamilton/Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics/ Arizona, (602) 257-1272 
Sterling Electronics, (602) 258-4531 

CA Canoga Park 

G. S. Marshall Company, (213) 999-5001 
Costa Mesa 

Avnet Electronics, (714) 754-6111 


Culver City 

Hamilton Electro Sales, (213) 558-2121 

El Monte 

G. S. Marshall Company, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

G. S. Marshall Company, (714) 556-6400 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415) 961-7000 
San Diego 

G. S. Marshall Company, (714) 278-6350 
Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Electronics/San Diego, (714) 565- 
9171 

Sunnyvale 

Bell Industries, (408) 734-8570 

CO Arvada 

G. S. Marshall Company, (303) 423-9670 

Commerce City 

Elmar Electronics, (303) 187-9611 

Denver 

Cramer Electronics, (303) 758-2100 
Hamilton/Avnet Electronics, (303) 534-1212 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

North Haven 

Cramer Electronics, (203) 239-5641 

Norwalk 

Harvey Electronics, (203) 853-1515 
FL Fort Lauderdale 

Hallmark Electronics, (305) 971-9280 
Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Cramer Electronics, (305) 923-8181 
Schweber Electronics, (305) 927-0511 
Orlando 

Cramer Electronics, (305) 894-1511 
Hallmark Electronics, (305) 855-4020 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
Lykes Electronics Corporation, (404) 449- 
9400 

IL Elk Grove Village 

Hallmark Electronics tnc., (312) 437-8800 
Kierulff Electronics, (312) 640-0200 
Schweber Electronics, Inc., (312) 593-2740 

Schiller Park 

Hamiiton/Avnet Electronics. (312) 678-6310 
IN Indianapolis 

Graham Electronics, (317) 634-8486 
Pioneer Indiana Electronics, Inc.. (317) 
849-7300 
KS Lenexa 

Hamilton/Avnet Electronics ,(913) 888-8900 
Shawnee Mission 

Hallmark Electronics, Inc., (913) 888-4746 
LA Metairie 

Sterling Electronics Corporation, (504) 
887-7610 

MA Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey Electronics, (617) 861-9200 

Newton 

Cramer Electronics, (617) 964-4000 
Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 

MD Baltimore 

Hallmark Electronics Inc., (301) 796-9300 

Gaithersburg 

Pioneer Washington Electronics, Inc,, 
(301) 948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-2970 
Ml Farmington 

Sheridan Saies Co., (313) 477-3800 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Detroit, (313) 525-1800 

Troy 

Schweber Electronics, (313) 583-9242 
MN Eden Prairie 

Schweber Electronics, (612) 941-5280 
Edina 

Hamiiton/Avnet Electronics, (612) 941-3801 


Minneapolis 

Semiconductor Specialists, (612) 854-8841 

MO Earth City 

Hallmark Eectronics, Inc., (314) 291*5350 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 

NC Greensboro 

Pioneer/Carolina Electronics, (919) 273- 

4441 

Raleigh 

Hallmark Electronics, (919) 832-4465 

Winston Salem 

Cramer Electronics, (919) 725 3711 
Kirkman Electronics, Inc., (919) 722-9131 

NJ Cedar Grove 

Hamiiton/Avnet Electronics, (201) 239-0800 

Cinnaminson 

, Wilshire Electronics, (215) 627-192C 

Clifton 

Wilshire Electronics, (201) 365-2600 

Mt Laurel 

Hamilton/Avnet Electronics, (609)234-2133 

Perth Amboy 

Sterling Electronics, (201) 442-8000 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 
E. Syracuse 

Cramer Electronics, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 

HsuppsuQO 

Cramer Electronics, (516) 231-5682 
Components Plus, Inc., (516) 231-9200 
Jaco Electronics, Inc., (516) 273-1234 

Rochester 

Hamilton/Avnet Electronics, (716)422-7820 
Rochester Radio Supply, (716) 454-7300 
Schweber Electronics Inc., (716) 461-4000 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
OH Beachwood 

Schweber, (216) 464-2970 

Sheridan Sales Company, (216) 831-0130 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer/Cleveland, (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer/Dayton, (513) 236-9900 

OK Tulsa 

Hallmark Electronics, (918) 835-8458 

PA Horsham 

Pioneer/Delaware Valley Electronics, (609) 
541-1120- 

Schweber Electronics, (215) 441-0600 

Huntington Valley 

Hallmark Electronics, Inc., (215) 355-7300 

Pittsburgh 

Sheridan Sales Company, (412) 244-1640 

SC Columbia 

Dixie Electronics, Inc., (803) 779-5332 

TX Dallas 

Cramer 'Electronics, (214) 661-9300 
Hallmark Electronics, Inc., (214) 231-6111 
Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 

Fort Worth 

Allied Electronics, (817) 336-5401 

Houston 

Hallmark Electronics, Inc., (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics, Inc., (713) 784-3600 
Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Hamilton/Avnet Electronics, (801) 972-2800 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics, (206) 453-8300 

Seattle 

Radar Electric Company, Inc., (206) 282- 
2511 

Wl Milwaukee 

Marsh Electronics, Inc., (414) 475-6000 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 

Wauwatosa 

Semiconductor Specialists, Ltd., (414) 257- 
1330 
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Fairchild (cont) 


Can 


Calgary, Alberta 

Cam Gard Supply, (403) 287-0520 

Edmonton Alberta 

Cam Gard Supply, (403) 426-1805 

Dorval, Quebec 

Semad Electronics, Lad., (514) 636-4614 

Downsview, Ontario 

Semad Electronics, Ltd., (416) 635-9880 

Fredericton, New Brunswick 

Cam Gard Supply, Ltd., (506) 455-8891 

Halifax, Nova Scotia 

Cam Gard Supply, Ltd., (902) 454-8581 

Kamloops, British Columbia 

Cam Gard Supply, Ltd., (604) 372-3338 

Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Moncton, New Brunswick 

Cam Gard Supply Ltd., (506) 855-2200 

Montreal, Quebec 

Future Electronics Corporation, (514) 735- 
5775 

Ottawa, Ontario 

Future Electronics Corporation, (613) 232- 
7757 

Hamilton/Avnet Electronics (Canada) Ltd., 
(613) 226-1700 

Semad Electronics, Ltd., (613) 722-6571 

Red Deer, Alberta 

Cam Gard Supply, Ltd., (403) 346-2088 

Regin, Saskatchewan 

Cam Gard Supply, Ltd., (306) 525-1317 

Rexdale, Ontario 

Future Electronics Corporation, (416) 677- 
7820 

Saint John, New Brunswick 

Cam Gard Supply, Ltd., (506) 657-4666 

Saint Laurent, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 

Saskatoon, Saskatchewan 

Cam' Gard Supply, Ltd., (306) 652-6424 

Vancouver, British Columbia 

R.A.E. Industrial Electronics, Ltd., (604) 

687-2621 

WRIowdale, Ontario 

Electro Sonic Industrial Sales (Toronto) 

Ltd., (416) 494-1666 

Winnepeg, Manitoba 

Cam Gard Supply, Ltd., (204) 786-8401 


Ferranti Electric 


Ferranti Electric 
East Bethpage Rd., 
Plainview, New York 11603 
(516) 293-8383 
TWX: (510) 224-6483 


Sales Offices & Representatives 


FL 


NJ 


Inti 


Inti 


Orlando 

Publicover Associates, (305) 898-9361 

Morton Grove 

T Squared Associates, (312) 965-1515 

East Orange 

Murray Gallagher, Inc., (201) 678-5071 
United Kingdom, Chadderton, Oldham 
Ferranti, Ltd., Tel: 061-624 0515 
West Germany, Munich 

Ferranti GmbH, Tel: (089) 293-871 


Fujitsu 


Fujitsu America, Inc. 

2945 Oakmead Village Ct, 
Santa Clara, CA, 95051 
(408) 985-2300 


AL 

AZ 


CA 


CO 

CT 

FL 


IL 

KS 


MD 

MA 

MN 

MO 


NM 

NC 

OH 

PA 

TN 

TX 


UT 

WA 


Can 


Sales Offices & Representatives 


Huntsville 

Hughes Associates, Inc., (205) 536-2127 

Phoenix 

Fujitsu America, Inc., (602) 994-9179 

Scottsdale 

DAR-C, Inc., .(602) 948-2240 
Los Alamitos 

Reed Electronic Marketting, (714) 821-9600 

Menlo Park 

Straube Associates, (415) 321-9050 

San Diego 

Reed Electronic Marketing, (714) 452-1456 

Santa Clara 

Fujitsu America, Inc’., (408) 985-2300 

Westminster 

Straube Associates, (303) 426-0890 

North Haven 

Comp Rep Associates, (203) 239-9762 

Clearwater 

Lawrence Associates, Inc., (813) 443-2698 

Maitland 

Lawrence Associates, Inc., (305) 647-1188 

Elk Grove Village 

Sieger Associates, (312) 956-0963 

Prairie Village 

Engineering Services Company, (913) 649- 
4000 

Baltimore 

Component Sales, Inc., (301) 484-3647 

Needham Heigrts 

Comp Rep Associates, (617) 444-2484 
Minneapolis 

HMR Incorporated, (612) 831-7400 

St. Louis 

Engineering Services Company, (314) 997- 
1515 

Albuquerque 

Straube Associates, (515) 265-7759 

Raleigh 

Component Sales, Inc., (919) 782-8433 

Columbus 

McFadden Sales, (614) 459-1280 

Narberth 

Rrprson Associates Inf! 664*6460 

Morristown 

Gillum Sales, Inc., (615) 587-2770 

Dallas 

William Reese Associates, (214) 638-6575 

Houston 

William Reese Associates, (713) 621-3134 
Salt Lake City 

Straube Associates, (801) 943-5650 

Bellevue 


Olson, Ferree and Associates, 
1210 

Milton, Ontario 

(206) 454- 

Contec Representatives, 
9696 

Ottawa, Ontario 

Inc., 

(416) 624- 

Cantec Representatives, 
0363 

Pierrefonds, Quebec 

Inc., 

(613) ,225- 

Cantec Representatives, 

Inc., 

(514) j620- 


3121 


General Instrument 


General Instrument Corporation 

Microelectronics 

600 West John Street 

Hicksville, New York 11802 

(516) 733-3107 

TWX: (510) 221-1866 


Sales Offices & Representatives 


AZ Chandler 

Southwest Sales Office, (602) 963-7373 

Phoenix 


IN 


10 

KS 


MA 


MD 


Ml 

MN 

MO 

NJ 

NC 

OH 

OR 

PA 


TX 


WA 

WV 

Can 

Inti 

Inti 


Inti 


Inti 


Inti 


Inti 


Inti 


AZ 

CA 


i 


Pompano Beach 

Hutto, Hawkins & Peregoy, (305) 943-9593 
Chicago 

Central Sales Office, (312) 338-9200 

Park Ridge 

Metcom Assoc., (312) 696-1490 

Greenwood 

V.S. & Assoc., (317) 886-2260 

South Bend 

V.S. & Assoc., (219) 291-6258 
Cedar Rapids 
PM A, (319) 362-9177 
Overland Park . 

PMA, (913) 381-0004 
Wichita 

PMA, (316) 264-2662 

Framingham 

Gerald Rosen, (617) 879-5505 

Weston 

Northeast Sales Office, (617) 899-8800 

Baltimore 

Component Sales, (301) 484-3647 

Hunt Valley 

Southeast Saes Office, (301) 628-2120 

Southfield 

V.S. & Assoc., (313) 559-3680 

Minneapolis 
Quantum Saes, (612) 831-8583 
Maryland Heights 
PMA, (314) 569-1220 

Teaneck 

R T Reid Assoc., (201) 692-0200 

Raleigh 

Component Sales, (919) 782-8433 

Richfield 

Bear Marketing, (216) 659-3131 

Portland 

Jas. J. Backer Company, (503) 297-3776 
Bridgeville 

Foster-McClinton, (412) 941-4800 
Erie 

Foster-McClinton, (814) 455-9111 

Horsham 

East Central Sales Office, (215) 674-4800 

Huntingdon Valley 

Knowles Assoc., (215) 947-5641 
Houston 

OeJer & Meneaides, (713) 772-0730 

Richardson 

Oeler & Menelaides, (214) 234-6334 

Seattle 

Jas. J. Backer Company, (206) 285-1300 
Huntington 

Foster-McClinton, (304) 763-5161 
Mississaiga, Ontario 
Pipe-Thompson, Ltd., (416) 274-1269 

Brazil, Sao Paulo 

General Instrument leC Ltda., Tel: 2105508 
Germany, Munchen 

General Instrument Deutschland GmbH, 
Tel: (089)28 40 31 

Italy, Milano 

General Instrument Europe, Tel: 02/ 
4084101 

Japan, Tokyo 

General Instrument International Corp., 

Tel: (03) 437-0281-5 

Hong Kong, Kowloon 

General Instrument Hong Kong Ltd., Tel: 

3-675528 

Taiwan, Taipei 

General Instrument Microelectronics 
Taiwan, Tel: (07) 830402 
United Kingdom, London 
General Instrument Microelectronics Ltd., 
Tel: 01-636-2023 


Distributors 


Phoenix 

Mirco, (602) 997-6194 

Newport Beach 


TWX: 910-338-0047 Electronic Development & Sales, (602) Semi Comp, (714) 833-3070 

277-7407 San Diego 

Specific Product Information ext. 262 CA El Segundo Intermark, (714) 279-5200 

Application Engineering: Varigon Assocs., (213) 322-1120 Santa Ana 

Ron Gorsbe ext. 262 Newport Beach Intermark, (714) 540-1322 

Literature: Western Sales Office, (714) 833-9400 Sunnyvale 

Mariane Wien ext. 215 CO Wheat Ridge Diplomat, (408) 734-1900 

Price and delivery: Eggeman Assoc., (303) 423-3707 Intermark, (408) 738-1111 

Mariane Wien ext. 215 CT Stratford Woodand Hills 

Follow up an order: Gerald Rosen Company, (203) 375-5456 Semiconductor Concepts, (213) 884-4560 

Mariane Wien ext. 215 FL Maitland CO Wheatridge 

All other information ext. 215 Hutto, Hawkins & Peregoy, (305) 831-2472 Century, (303) 424-1985 
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General Instrument (cont) 


CT 

FL 


IL 

IN 

KS 

MA 


MO 


Ml 

MN 


MO 


NC 

NJ 


NM 

NY 


OH 


OR 

PA 


TX 


UT 


Wl 


Can 


Hamden 

Arrow, (203) 248-3801 

Clearwater 

Diplomat, (813) 443-4514 

Ft. Lauderdale 

Arrow, (305) 776-7790 
Elk Grove Village 

Hal 1-Mark /Chic ago, (312) 437-8800 

Ft. Wayne 

Ft. Wayne Electronics, (219) 423-3422 

Shawnee Mission 

Hall-Mark/Kansas City, (913) 888-4747 
Chicopee Falls 
Diplomat, (413) 592-9441 

Holliston 

Diplomat, (617) 429-4120 

Newton 

Cramer, (617) 964-4003 
Greene/Shaw, (617) 969^8900 

Woburn 

Arrow, (617) 933-8130 

Baltimore 

Arrow, (301) 247-5200 

Rockville 

Pioneer, (301) 424-3300 

Farmington 

Diplomat, (313) 477-3200 

Bloomington 
Arrow, (612) 888-5522 

Minneapolis 

Hail-Mark, (612) 884-9056 

Earth City 

Hali-Mark/St. Louis, (314) 291-5350 

St. Louis 

Diplomat, (314) 645-8550 

Greensboro 

Pioneer, (919) 273-4441 

Moorestown 

Arrow, (609) 235-1900 

Saddlebrook 

Arrow, (201) 797-5800 

Totowa 

Diplomat, (201) 785-1830 

Albuquerque 

Century, (505) 292-2700 

Buffalo 

Summit, (716) 884-3450 

Elmsford 

Zeus, (914) 592-4120 
Fatmingdale 
Arrow, (516) 694-6800 
Fishkill 

Arrow, (914) 896-7530 

Hauppauge 

Semiconductor Concepts, (516) 273-1234 

Woodbury 

Diplomat, (516) 921-9373 

Cleveland 

Arrow, (216) 464-2000 

Dayton 

Arrow, (513) 253-9176 

Portland 

United Radio, (503) 233-7151 

Horsham 

Pioneer, \215) o74-5710 

Huntington Valley 

Hall-Mark/ Philadelphia, (215) 355-7300 

Dallas 

Hall-Mark/Dallas, (214) 231-6111 

Houston 

Hall-Mark/Houston, (713) 781-6100 

Salk Lake City 

Cenutry, (801) 487-8551 

Diplomat, (801) 486-7227 

New Berlin 

Arrow, (414) 782-2801 

West Allis 

Hal 1-Mark/ Milwaukee, (414) 476-1270 

Vancouver, British Columbia 

RAE Industrial Electronics Ltd., (604) 687- 
2621 

Winnipeg, Manitoba 

Cam Guard Supply & Service Ltd., (204) 
786-8481 

Downsview, Ontario 

Cesco Electronics, Ltd., (416) 661-0220 
Ottawa, Ontario 

Cesco Electronics Ltd., (613) 729-5118 

Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 
Willowdale, Ontario 

Electro Sonic Inc., (416) 494-1666 


Int! 
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Montreal, Quqbec 

Cesco Electronics Ltd., (514) 735-5511 
Future Eectronics Corp., (514) 735-5775 
Australis 

Crows Nest, New South Wales 

G.E.S. (PTY) Ltd,, Tel: 439-2488 

Burwood, Victoria 

R and D Electronics (PTY) Ltd., Tel: 288- 
8232 

Austria, Wien 

Elbetex GmbH, Tel: 0222/86 91 58 

Belgium, Bruxelles 

C.P. Clare International N.V., Tel: 02-736 
01 97 

Denmark, Kerlev 

A/S Nordisk-Elektronik, Tel: 84 20 00 

Finland, Tapiola 

Jorma Sarkkinen Ky., Tel: 46 10 88 

France, Montrouge 
P.E.P., Tel: 735-33-20 

Germany 

Frankfurt 

Berger Elektronik GmbH, Tel: 0611 490311 

Helbronn 

Elbatex GmbH, Tel: 07131/89001 

Lehrte 

Altron, A.E. Thronicke KG, Tel: 05132/ 
53024 

Munchen 

Electronic 2000 Vertriebs-GmbH, Tel: 089/ 
43 40 61 

Greece, Athens 

Elton Ltd., Tel: (021) 93 48 912 

Holland, Geidermalsen 

Curijn Hasselaar, Tel: (0) 3455-3150 

Hong Kong, Kowloon 

Astec Components, Ltd., Tel: 3-694751 

India, New Dehli 

SDM and Assoc., Tel: 393349/391225 

Iran, Tehran 

A. Ardehali, Tel: 621583 

Ireland, Dublin 

Neltronic, Ltd., (01) 501845 
Israel, Tel-Aviv 

Alexander Schneider, Ltd., Tel: 320 89- 
346 07 

Italy 

Calderara Di Reno 

I. C.C.S.r.l., Tel: 051/726186 

Genova 

Adelsy S.p.A., Tel: 010/589674 

Milano 

Adelsy S.p.A., Tel: 4985051-2-3-4-5 

Roma 

Adelsy S.p.A., Tel: 06/3606580/3605769 

Torino 

Adelsy S.p.A., Tel: 011/53914 

Udine 

Adelsy S.p.A., Tel: 0432/26996 

Norway. Oslo 

J. M. Feiring A/S, Tel: (02) 19 62 00 
Philippines, Makati Rizal 

Astec Philippines, Tel: 89-99-91 

Singapore 

Astec Singapore Pte Ltd., Tel: 2-920-826 

South Africa 
■'Bramley 

Metlionics (PTY) Ltd., Tel: 40-7746 

Dunswart 

Pace Eectronic, Tel: 52-7025 

Sweden, Sundbyberg 

Algers Elektronik AB, Tel: 08-985475 

Taiwan, Taipei 

Astec Taiwan, Tel: 522-4800 

Turkey, Istanbul 

EFG inc., Tel: 66 73 61 

United Kingdom 

Keighley 

Semicomps Northern Ltd., Tel: Keighley 
65191 

Kelso 

Semicomps Northern Ltd., Tel: Kelso 2366 

Kenilworth 

Semicomps, Ltd., Tel: 0926-59411 

Manchester 

GDS (Sales) Ltd., Tel: 061 831 7471 

Portsmouth 

SDS Components Ltd., Tel: 0705 65311 

Slough 

GDS (Sales) Ltd., Tel: 06286-63611 

St. Albans 

Semicomps Ltd., Teli: Bowmans Green 
24522 


West Drayton 

Semiconductor Speciaists 
Drayton 46415 

Ltd., Tel’ West 

Harris Semiconductor 

Harris Smiconductor 

Department ICM 

Department ICM 

P.O. Box 883 

Melbourne, Florida 32901 
(305; 724-7000 

TWX: (510) 959-6259 


Specie product information: 
Contact Field Sales Office 
Application engineering: 

Contact Field Sales Office 

Literature: 

Contact Field Sales Office 

Price and delivery: 

Analog Products 

..(305) 724-7673 

Digital Products 

Place an order: 

..(305) 724-7347 

Contact Field Sales Office 

Follow-up an order: 

Customer Services 

All other information: 

..(305) 724-7430 

Marketing Communications 

..(305) 724-7407 

Sales Offices & Representatives 


AL Huntsville 

Electronic Marketina Assoc.. (205) 533- 
3620 

AZ Phoenix 

Q. T. Wiles & Assoc., (602) 971-6250 

CA Goleta 

The Thorson Company, (805) 964-8751 

Long Beach 

Harris Semiconductor, (213) 426-7687 

Palo Alto 

Harris Semiconductor, (415) 964-6443 
Nor-Cal Associates, (415) 961-8121 

San Diego 

Hadden Assoc., (714) 565-9444 

CO Denver 

The Thorson Company, (303) 759-0809 
DC Washington 

Harris Semiconductor, (202) 337-3170 
FL Boca Raton 

Conley & Assoc., (305) 395-6108 
Oviedo 

Conley & Assoc., (305) 365-3283 
Tampa / 

Conley & Assoc., (813) 933-1759 

Fort Lauderdale 

Harris Semiconductor, (305) 971-3200 

IL Elk Grove Village 

Oasis Sales, (312) 640-1850 

Hinsdale 

Harris Semiconductor, (312) 325-4242 

Indianapolis 

Technical Representatives, (317) 849-6454 

IA Cedar Rapids 

Dy-Tronix, (319) 377-8275 

KY Louisville 

Technical Representatives, (502 J451-9818 

MA Burlington 

Mill-Bern Assoc., (617) 273-1313 

Wellesley Hills 

Harris Semiconductor, (617) 237-5430 
MD Lanham 

L. D. Lowery, (301) 459-1556 
Ml Farmington 

Miltimore Sales, (313) 475-2446 
MN Minneapolis 

Harris Semiconductor, (612) 835-2505 
St. Paul 

Cahill Associates, Inc., (612) 646-7217 

MO Hazelwood 

Dy-Tronix, (314) 731-5799 
Independence 
Dy-Tronix, (816) 737-1100 
NC Winston-Salem 

Electronic Marketing Assoc., (919) 722- 
5151 

NJ Leasbeu 

Addem Group, (516) 549-8400 

NM Albuquerque 

The Thorson Company, (505) 265-5655 

NY Albany 

Reagan/Compar Albany, (518) 489-7408 or 
4777 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Harris Semiconductor (cont) 

Melville 

Harris Semiconductor, (516) 249-4500 
Addem Group, (516) 549-8400 
OH Cleveland 

K. W. Electronic Sales, (216) 831-8292 
Dayton 

K, W. Electronic Sales, Inc., (513) 890- 
2150 

Harris Semiconductor, (513) 226,0636 

Worthington 

K. W. Electronic Sales, Inc., (614) 888- 
0483 

OR Beaverton 

N. R. Schultz Co., (503) 643-1644 
PA Allison Park 

K. W. Electronic Sales, (412) 487-4300 

Broomall 

L. E. Lowery, Inc., (215) 536-5300 

Wayne 

Harris Semiconductor, (215) 687-6680 
SC Greenville 

Electronic Marketing Assoc., (803) 268- 
1125 

TX Richardson 

Harris Semiconductor, (214) 231-9031 

Dallas 

Mark Kruvand Associates, Inc., (214) 691- 
4592 

Houston 

Mark Kruvand Assoc., (713) 780-9710 

WA Bellevue 

N. R. Schultz, Co., (206) 454-0300 
Can Mississauga, Ont. 

Munro Electric Components, Ltd., (416) 
676-1042 

Inti Australia, Crows Nest 

CEMA Pty„ Ltd., Tel: 439-4655 
Inti Austria, Vienna 

Kontron GmbH & Co., KG Tel: 945646 
Inti Belgium, Brussels 

Betea, S.A., Tel: (02) 649 99 00 
Harris Semiconductor, Inc. Tel: 511 08 24 
Inti Denmark, Glostrup 

Biu Schweitzer A.S., Tel: (02) 453044 
Inti Finland, Tepiola 

Finn Metric OY, Tel: 460844 
Inti France, Rungis Cedex 
Spetetec, Tel:' 686 5665 
France Antony 
Almex Tel: 666-21-12 
Inti Germany, Munich 

Kontron Elektronik GmbH., Tel: (08165) 771 
Inti Italy, Milan 

Erie Elettronica Spa., Tel: 6884833/4/5 

Inti Iran, Tehran 

Berkeh Company, Ltd., Tel: 828294 

Inti Japan, Tokyo 

Hakuto Company, Ltd., Tel: (03) 503 3711 
Harris Semiconductor, Tel: (03) 279-1691 
Mitsubishi Corporation, Tel: (03) 210-3023 
’ Kanematsu/Hamilton Group 
Inti Netherlands, Amsterdam 

Techmation N.V., Tel: (20) 456955 
Inti Norway, Oslo 

EGA A/S, Tel: (02) 221900 
Inti Spain, Madrid 

Instrumentos Electronicos De Precision, 
Tel: 2741007 

Inti Sweden, Sundbyberg 

A. B. Elektroflex, Tel: (08) 289290 
Inti Switzerland, Mutschellen 

Stolz A.G., Tel: (057) 54655 
Inti United Kingdom 
Slough, Bucks 

Crellon Electronics, Ltd., Tel: Burnham 
(06286) 4434 

Nr. Aylesbury, Bucks 

Memec, Ltd., Tel: (029664) 366 

Slough 

Hams Systems Ltd., Tel: (Slough) 34666 
Apex Ltd., Tel: (06286) 63741 


Distributors 

At Huntsville 

Hamilton/Avnet, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet, (602) 275-7851 
R. V. Weatherford, (602) 272-7144 
CA Anaheim 

R. V. Weatherford, (714) 633-9633 


Costa Mesa 

Avnet Electronics, (714) 754-6021 
Schweber Electronics, (714) 556-3880 
Culver City 

Hamilton Electro Sales, (213) 558-2011 

Glendale 

R. V. Weatherford, (213) 849-3451 
Mountain View v 

Hamilton/Avnet, (415) 961-7000 

Palo Alto 

R. V. Weatherford, (415) 493-5373 

Pomona 

R. V. Weatherford, (714) 623-1261 

San Diego 

Hamilton/Avnet, (714) 279-2421 
R. V. Weatherford, (714) 278-7400 

Sunnyvale 

Western Microtechnology Sales, (408) 737- 
1660 

CN Danbury 

Schweber, (800) 645-7381 

Georgetown 

Hamilton/Avnet, (203) 762-0361 

Norwalk 

Harvey, (203) 853-1515 

CO Denver 

Hamilton/Avnet, (303) 534-1212 

Englewood 

R. V, Weatherford, (303) 761-5432 

FL Ft. Lauderdale 

Hamilton/Avnet, (305) 925-5401 

Hollywood 

Schweber Electronics, (305) 927-0511 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet, (404) 448-0800 

IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 

Schiller Park 

Hamilton/Avnet, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet, (913) 888-8900 

MA Lexington 

Harvey Electronics, (617) 861-9200 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton(Avnet, (617) 933-8020 
MD Baltimore 

Hamilton/Avnet, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-3300 

Ml Livonia 

Hamilton/Avnet, (313) 522-4700 

Troy 

Schweber Electronics, (313) 583-9242 

MN Edina 

Hamilton/Avnet, (612) 941-3801 

Edinprairy 

Schweber Electronics, (612) 941-5280 
MO Hazelwood 

Hamilton/Avnet, (314) 731-1144 
NJ Cedar Grove 

Hamilton/Avnet, (201) 239-0800 
Fairfield 

Harvey, (201) 227-2262 

Mount Laurel 

Hamilton/Avnet, (609) 234-2133 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Hamilton/Avnet, (505) 765-1500 
NY Binghamton 

Harvey, (607) 748-8211 
Rochester 

Hamilton/Avnet, (716) 442-7820 
Rochester 

Schweber, (716) 461-4000 

E. Syracuse 

Hamilton/Avnet, (315) 437-2641 

Westbury 

Hamilton/Avnet, (516) 333-5800 

Westbury 

Schweber, (516) 334-7474 

Woodbury 

Harvey, (516) 921-8700 

OH Beachwod 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet, (216) 461-1400 

Dayton 

Hamiton/Avnet, (513) 433-0610 

PA Horsham 

•Schweber Electronics, (215) 441-0600 


TX Dallas 

Hamilton/Avnet, (214) 661-8661 
Schweber Electronics, (213) 661-5010 
R. V. Weatherford, (214) 243-1571 

Houston 

Hamilton/Avnet, (713) 780-1771 
Kent Electronics, (713) 783-9800 
Schweber Electronics, (713) 784-3600 
R. V. Weatherford, (713) 688-7406 
UT Salt Lake City 

Hamilton/Avnet, (801) 262-8451 
WA Bellevue 

Hamilton/Avnet, (206) 746-8750 
Seattle 

R. V. Weatherford, (206) 243-6340 
Wl New Berlin 

Hamilton/Avnet, (414) 784-4510 
Can Mississauga, Ontario 

Hamilton/Avnet, (416) 677-7432 
Prelco Electronics, Ltd., (416) 678-0401 
Ottawa, Ontario 

Hamilton/Avnet, (613) 226-1700 
Prelco Electronics, Ltd., (613) 226-3491 
Montreal, Quebec 
Hamilton/Avnet, (514) 331-6443 
Prelco Electronics, Ltd., (514) 389-8051 


Hitachi 

Hitachi America Ltd. 

2700 River Road 
Des Plaines, Illinois 60018 
(312) 298-0840 
Telex: 726-353 

Mr. D. Morishima, General Manager 
Mr. H. Hondo, Semiconductor Engineering 
Mr. Y. Suzuki, Semiconductor Engineering 
Mr. Fuji, Sales Manager 


Hughes Aircraft, 

Solid State Products 

Hughes Aircraft, Solid State Products 

MOS Department 

500 Superior Avenue 

Newport Beach, California 92663 

(714) 759-2900 

TWX: (910) 596-1374 

Sales Offices & Representatives 

AL Huntsville 

20th Century Marketing, Inc., .(205) 772- 
9237 

AZ Phoenix 

Toward Engineering Associated, Inc., (602) 
955-3193 

CA Irvine 

Sales Office, (714) 752-6396 

Mountain View 

Caltron Components, Corp., (415) 964-3244 

San Diego 

Wes-K Associated, (714) 271-5048 
Van Nuys 

Wes-K Associated, (213) 989-3079 
CO Englewood 

A-G Electronics, (303) 771-8088 
CT New Haven 

Kitchen & Kutchin, (203) 239-0212 
FL Maitland 

Delmac Sales, Inc., (305) 423-1425 
IL Des Plaines 

Coombs Associates, (312) 298-4830 
KS Prairie Village 

Engineering Services Co., (913) 649-4000 
MA Lexington 

Kitchen & Kutchin, (617) 862-8230 
MD Ellicott City 

Marketing Technology Inc., (301) 465-5944 

Ml Corinth 

20th Century Marketing, Inc.,. (601) 287- 
2493 

Southfield 

Luebbe Sales Company, (313) 357-0355 

MN St. Paul 

Northport Engineering, Inc., (612) 698-3841 
MO St. Louis 

Engineering Services Co., (314) 997-1515 
NC Greensboro 

L & D Inc., (919) 292-3201 
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Hughes Aircraft (cont) 


NY Baysiue 

Robert Diamond, inc., (212) 423-7330 
Endwell 

Tri-Tech Electronics, Inc., (607) 754-1094 

Fairport 

Tri-Tech Electronics, Inc., (716) 223-5720 
Fayetteville 

Tri-Tech Electronics, Inc., (315) 446-2861 
Poughkeepsie 

Tri-Tech Electronics, Inc., (914) 473-3880 
OH Cincinnati 

Luebce Sales Company, (513) 871-4211 
Cleveland 

Luebbe Sales Company, (216) 333-0425 
Dayton 

Luebbe Saies Company, (513) 294-0426 

PA Delmont 

Luebbe Sales Company, (412) 468-4019 
Narberth 

Electro-Comp Sales, Inc., (215) 664-3576 
SC Greenville 

L & D Inc., (803 268-5201 

TN Greeneville 

20th Century Marketing, Inc., (615) 638- 

402 i 

TX Dallas 

Southern State Marketing, (214) 387-2489 

Houston 

Southern State Marketing, (713) 665-0991 
WA Beiievue 

Ray Over Sales, (206) 454-4551/9187 
Vancouver 

Ray Over Saie, (206) 697-6179, (206) 695- 
4697 

Can Montreal, Quebec 

Solid State Engineering Co., (514) 481-3313 


Hybrid Systems 


Hybrid Systems Corp. 
Crosby Drive 
Bedford Research Park 
Bedford. Mass. 01730 
(617) 275 1570 
TVVX: (710) 326-7584 . 


tntech/Function Modules 

Intech/Functon Modules, Inc. 

282 Brokaw Road 
Santa Ciara. California 95050 
(408) 244-0500 
TWX: (910) 388-0254 


Specific product information: 

Harry Douglas, Sales Manager ext. 54 

Applications engineering: 

Product Marketing Manager ext. 56 

Literature: 

ext. 56 

Price and delivery: 

Customer Service ext. 65 

Place an order: 

Customer Service ext. 65 

Follow-up an order: 

Customer Service ext. 65 

All other information: 

Public Relations ext. 56 


Sales Offices & Representatives 


AZ Scottsdale 

Summit Sales, (602) 994-4587 
CA Costa Mesa 

Measurement Associates, (714) 540-7160 
Xebex, (714) 540-3245 

Pasadena 

A-F Saies Engineering, Inc., (213) 795- 
7081, (213) 681-5631 

San Diego 

Mesa Engineering & Saies Assoc., (714) 
278-8021 

Santa Clara 

Intech/FMI, Inc., (408) 244-0500 

Sunnyvale 

RPD Instruments, (408) 735-9040 
CO Steamboat Springs 

R. C. Sales, (303) 879-1834 


FL Clearwater 

Brennan Assoc., (813) 446-5006 
IL Elk Grove Village 

Loren Green Assoc. Central, (312) 593-0282 
Oasis Sales Corp., (312) 640-1850 
IN Indianapolis 

Loren Green, (317) 293-9827 
MA Peabody 

Murray Sales, (617) 535-3058 
MD Baltimore 

Scientific Assoc., (301) 321-1411 
Ml Birmingham 

Favco Technical Representatives, (313) 
644-0173 

MN Minneapolis 

Loren Green Assoc, of Minn., (612) 781- 
1611 

NC Greensboro 

DM I, (919) 885-4634 
NJ Cherry Hill 

Scientific Assoc., (609) 482-0059 

Clifton 

Compar New York, (201) 546-3660 
NM Albuquerque 

Tri Tronix, (505) 265-0172 
NY Bowmansville 

Ossmann Component Sales, (716) 681-9700 
Buffalo 

Ossmann Component Sales, (716) 832-4271 

Kingston 

Ossmann Component Sales, (914) 338-5505 
Rochester 

Ossmann Component Sales, (716) 442-3290 

Syracuse 

Ossmann Component Sales, *31 5' 454-4477 

Vestal 

Ossmann Component Sales, (607) 785-9949 

OH West Richfield 

Bear Marketing, (216) 659-3131 

OR Portland 

Western Technical Sales, (503) 297-1711 

TX Austin 

The Cunningham Co., (512) 459-8947 

Dallas 

The Cunningham Co., (214) 233-4303 

Houston 

The Cunningham Co., (713) 461-4197 
VA Falls Church 

- Scientific Assoc., (703) 573-8787 
WA Bellevue ' s 

Western Technical Sales, (206) 641-3900 
W! Milwaukee 

E. A. Dickinson & Assoc., (414) 264-1080 
Inti Australia, Sidney 

Ampec Engineering Co,, Tel: (02) 747-2731 
Inti Austria, Salzburg 

Schock Electro-Optic, Tel: 06222/85264 

inti Rolninm B f<JX9!!SS 

C. N. Rood, s.a., Tel: 02-35 21 35 

Inti Denmark, Naerum 

SC Metric A/S, Tel: (02) 80 42 00 

Inti Finland, Tapiola 

Finn Metric OY, Tel: 460844 

Inti France, Paris 

Septa, Tel: 206-16-59 
Inti Germany, Munich 

Ernst Fey, Tel: 980/18 40 41 
Inti Israel, Tel Aviv 

Madaa & Maabada, Tel: (03) 47 07 84 
Inti Italy, Milan 

Nuclear Milano, S.N.C., Tel: (02) 2401801- 
2401683 

Inti Japan, Tokyo 

Microtek, Inc., Tel: (03) 363-2317 

Inti Netherlands, RIJswi]k 

C. N. Rood b.v., Tel: 070-99 63 60 

Inti Norway, Oslo 

Metric A.S., Tel: (02) 28 26 24 

Inti Republic of South Africa, Cape Town 

Eagle Electric Co., (Pty.) Ltd,, Tel: 45-1421 
Inti Sweden, Solna 

Scandia Metric AB, Tel: 08/82 04 10 
Inti Switzerland, Geneva 

Electronic Components Geneva, Tel: (022) 
94 71 71 

Inti United Kingdom, Surrey, England 

Tenkis Electronics, Tel: STD (04868) 5432 


Distributors 


CA Sunnyvale 

Intermark Electronics, (408) 738-1111 

Woodland Hills 

Jaco Electronics, Inc., (213) 884-4560 


IN Indianapolis 

RA-DIS-CO, (317) 637-5571 
MA Framingham 

Cadence, (617) 879-3000 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge, L. I. 

Jaco Electronics, Inc., (516) 273-1234 
OH Dayton 

WKM Assoc., (513) 434-7500 

TX Austin 

Quality Components, Inc., (512) 458-4181 

Dallas 

Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, (713) 789-9320 


Integrated Photomatrix 


Integrated Photomatrix, Incorporated 
1101 Bristol Road 
Mountainside, New Jersey 07092 


(201) 233-7200 
Telex: 138275 

Literature Marie Rozar 

Price and delivery Marie Rozar 

Follow-up an order Marie Rozar 


Sales Offices & Representatives 

CA Cupertino 

Dynetics International, (408) 257-7776 

Pasadena 

A-F Sales Engineering, (213) 681-5631 

IL Beilwood 

Fiat Engineering, (312) 547-6200 

Des Plaines 

Coombs Associates, (312) 298-4830 
IN Ft. Wayne 

Fiat Engineering, (219) 482-2408 

MA Amesbury 

ATM Word Trade Inc., (603) 394-7374 

MN Minneapolis 

International Sales Co., (612) 831-8423 

NJ Bogota 

Neville & Vespo Corp., (201) 487-1505 

NY New York 

ATM World Trade Inc., (212) 687-5244 

PA Gfenside 

Wyncote Instrumentation Co., (215) 643- 
2440 


Intel 


Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 
(408) 246-7501 
TWX: (910) 338-0026 


Sales Offices & Representatives 

AL Huntsville 

Col-lns-Co., (800) 327-6600 
Glen White Associates, (205) 883-9394 
AZ Phoenix 

Sales Office, (602) 242-7205 
Scottsdale 
BFA, (602) 994-5400 
Sales Engineering, Inc., (602) 845-5781 
CA Cupertino 

Mac-1, (408) 257-9880 
Fountain Valley 
Mac-1, (714) 839-3341 
San Diego 

Earle Associates, Inc., (714) 278-5441 

Santa Ana 

Sales Office, (714) 835-9642 

Sunnyvale 

Sales Office. (408) 738-3870 
Woodland Hills 
Mac-1, (213) 347-1374 
CO Denver 

Sales Office, (30) 373-4920 
BFA Corporation, (303) 837-1247 
CT Danbury 

Sales Office, (203) 792-8366 
FL Fort Lauderdale 

Sales Office, (305) 971-7200 
Orlando 

Sales Office, (305) 628-2393 
Col-lns-Co,, (305) 423-7615 
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Intel (cont) 


Vancouver, British Columbia 
L. A. Varah Ltd., (604) 873-3211 
Inti Argentina, Buenos Aires 
S.I.E.S.A., Tel: 35-6784 
Inti Australia 

Auburn, N.S.W. 

Warburton-Frankie (Sydney) Pty. Ltd., Tel: 

648-1711, 648-1381 

Prospect, South Australia 

A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 

269-1244 

South Melbourne, Victoria 

Warburton-Frankie Industries 
West Ryde, N.S.W. 

A. J. Ferguson Electronics, Tel: AC8 1269- 
1244 

Inti Austria, Vienna 

Bacher Elektroische Gerate GmbH, Tel: 
(0222) 83 63 96 
Inti Belgium, Brussels 

Inelco Belgium S.A., Tel: (02) 660 00 12 
Inti Denmark, Copenhagen 

Scandinavian Semiconductor, Tel: (01) 93 
50 90 

Inti Finland, Helsinki 

Oy Fintronic AB, Tel: (90) 664 451 
Inti France, Sevres 

Tekelec Airtronic, Tel: (1) 127 75 35 

Inti Germany 

Hamburg 

Jermyn GmbH, Tel: (06434) 6005 

Muenchen 

Electronic 2000 Vertriebs GmbH, Tel: (089) 
434061 

Quickborn-Hamburg 

Alfred Neye Enatachnick GmbH, Tel: 

(04106) (6121) 

Inti Hong Kong, Kowloon 

ASTEC International, Tel: 3-694751 

Inti India, Secunderabad 

Electronics International, Tel: 53211 
Inti Israel, Tel-Aviv 

Eastronics Ltd., Tel: 475151 
Inti Italy 

Milan 

Eledra 3S S.P.A., Tel: (02) 3493041 

. Rome 

Eledra 3S S.P.A., Tel: (06) 81 27 290 — 
81 27 324 

Torino 

Eledra 3S S.P.A., Tel: (011) 30 97 097 — 
30 97 114 

Inti Japan 

Tokyo, Chiyoda-ku 

Nippon Micro Computer Co., Ltd., Tel: (03) 
230-0041 

Tokyo, Chuo-Ku 

Ryoyo Electric Corp., Tel: (03) 543-7711 
Yokohama, Midori-Ku 
Pan Electron, Tel: (045) 471-8811 
Inti Korea, Bukchan-Dong Chung-Ku 

Koram Digital 

Inti Netherlands, Amsterdam 

Inelco Nederland, Tel: (020) 934824 

Inti Norway, Oslo 

Nordisk Elektronik (Norge) A/S, Tel: (02) 
55 38 93 

Inti Portugal, Lisboa 

Ditram, Tel: 119 45 313 

Inti South Africa, Pretoria 

Electronic Building Elements, Tel: 78 92 21 
Inti Spain, Barcelona 

Interface, Tel: 301 78 51 

Inti Sweden, Stockholm 

Nordisk Electronik AB, Tel: (08) 248340 
Inti Switzerand, Zurich 

Industrade AG, Tel: (01) 60 22 30 
Inti United Kingdom 

London 

Rapid Recall Ltd., Tel: (01) 379-6741 
Middlesex 

G.E.C. Semiconductor Ltd., Tel: (01) 904- 
9303 

Sevenoaks, Kent 

Jermyn Industries, Tel: (0732) 50144 


Interdesign 


Interdesign 

1255 Reamwood Avenue 

Sunnyvale, California 94086 

(408) 734-8666 - TWX: (910) 339-9374 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


International Microcircuits, Inc. 


International Microcircuits Inc. 
3004 Lawrence Expresway 

Santa Clara, California 95051 
(408) 735-9370 


Intersil 


Intersil, Inc. 


10900 N. Tantau Avenue 
Cupertino, California 95014 
(408) 996-5000 

TWX: (910) 338-0228 

Specific product information: 

Memory 

...(408) 996-5262 

Analog 


Linear 

...(408) 996-5.149 

. Analog Devices 

...(408) 996-5152 

Discretes: 

FETs Duals, Bipolar 

...(408) 996-5273 

Timing Devices 

...(408) 996-5255 

Application engineering: 

Contact Appropriate Product Marketing Depart- 

ment 

Literature: 

Marketing Service Department ... 

...(408) 996-5403 

Price and delivery: 

Customer Service Department 

...(408) 996-5137 

Place an order: 

Customer Service Department 

...(408) 996-5137 

Follow-up an order: 

Customer Service Department 

...(408) 996-5137 

All other information: 


Marketing Services Department . 

...(408) 996-5406 

Sales Offices & Representatives 


AL Huntsville 

K & E Associates, Inc., (205) 883-9720 
AZ Phoenix 

Shef !«f-Kh»n <802) 257-901 5 
CA Carson 

Intersil, Inc., (213) 532-3544 
Cupertino 

Intersil, Inc., (408) 996-5000 

San Diego 

Daniels & Doty Sales, (714) 560-6266 
CO Denver 

Intersil, Inc., (303) 750-7004 
Parker-Webster, (303) 751-2600 
FL Casselberry 

EIR, Inc., (305) 830-9600 
Ft. Lauderdale 

Intersile, Inc., (305) 772-4122 
IL Franklin Park 

Dekotech, Inc., (312) 455-5100 

Hinsdale 

Intersil, Inc., (312) 986-5303 
IN Ft. Wayne 

Delsea Sales, (219) 483-9537 

Indianapolis 

Delesa Sales, (317) 894-3778 

KA Overland Park 

KEBCO 

MA Lexington 

Intersil, Inc., (617) 861-6220 

Waltham 

Carlisle Technical Sales, (617) 870-1456 
MD Glen Bumie 

New Era Sales, Inc., (301) 768-6666 

Ml Livonia 

Giesting & Associates, (313) 477-6060 
MN Minneapolis 

Intersil, Inc., (612) 925-1844 
MO Maryland Hgts. 

KEBCO, (314) 576-4111 . 

MS Corinth 

K & E Associates, (601) 287-5369 

NC Raleigh 

B. T. Funderburk, Inc., (919) 782-3493 
NJ Cherry Hill 

Barrett Associates, (609) 429-1551 
Englewood Cliffs 
Intersil, Inc., (201) 567-5585 
NM Albuquerque 

Shelfer-Kahn, (505) 296-0749 
NY East Syracuse 

Nycom, Inc., (351) 437-8343 
Hauppauge 

Components Plus, (516) 231-9200 


OH Chagrin Falls 

Crest Comp Sales, (216) 543-9808 
Cincinnati 

Giesting & Associates, (513) 851-7800 

Cleveland 

Giesting & Associates, (216) 621-4240 

Dayton 

Giesting & Associates, (513) 293-4044 
Intersil, Inc., (513) 866-7328 

Galion 

Giesting & Associates, (419) 468-3737 

OR Beaverton 

LD Electronics, (503) 649-8556 or 649-6177 

TX Dallas 

Southern State Marketing, Inc., (214) 387- 
2489 

Intersil, Inc., (214) 387-0539 

Houston 

Southern State Marketing, Inc., (713) 665- 
0991 

UT Salt Lake City • 

Parker Webster, (801) 261-1085 
WA Woodenville 

LD Electronics, (206) 485-7312 
Can Brampton, ntario 

Intersil, Inc., (416) 457-1014 
Montreal, Quebec 

Penryn Electronics Sales, (514) 279-4507 

Toronto, Ontario 

(416) 923-9323 


Distributors 


AZ Phoenix 

Liberty Electronics, (602) 257-1272 
CA Costa Mesa 

Schweber Electronics, (714) 556-3880 

El Segundo 

Liberty Electronics, (213) 322-8100 

Mt. View 

Elmar Electronics, (415) 961-3611 

San Diego 

Liberty Electronics, (714) 565-9171 

Sunnyvale 

Intermark Electronics, Inc., (408) 738-1111 
CM Danbury 

Schweber Electronics, (203) 792-3500 

Hamden 

Arrow Eectronics, (203) 248-3801 
CO Commerce City 

, Elmar Electronics, (303) 287-9611 

Wheatridge 

Century Electronics, (303) 424-1985 

FL Clearwater 

Diplomat/Southland, Inc., (813) 443-4514 
Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Schweber Electronics, (305) 927-0511 

GA Atlanta 

' Schweber Electronics, (404) 449-9170 

IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 
IN Indianapolis 

Advent Electronics, Inc., (317) 297-4910 
MA Billerica 

Kierulff Electronics, Inc., (617) 667-8331 

Waltham 

Schweber Electronics, (617) 890-8484 
Woburn . 

Arrow Electronics, (617) 933-8130 

MD Baltimore 

Arrow Electronics, (301) 247-5200 

Rockville 

Schweber Electronics, (301) 881-3300 

Ml Farmington 

Sheridan Sales, (313) 447-3800 
Troy 

Schweber Electronics, (313) 583-9242 

MN Bloomington 

Arrow Electronics, (612) 887-6400 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

MO Kansas City 

LCOMP, (816) 221-2400 

St. Louis 

LCOMP, (314) 291-6200 
NC Raleigh 

RESCO, (919) 832-2077 
NJ Moorestown 

Arrow Electronics, (609) 235-1900 
Somerset 

Schweber Electronics, (201) 469-6008 

Towata 

Diplomat IPC, Corp. (202) 785-1830 
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Intel (cont) 


GA Stone Mountain 

Col-!ns-Co. t (800) 327-6600 

IA Cedar Rapids 

Technical Representatives, (319) 396-5662 

IL Chicago 

Data Electronics, (312) 283-0300 

Oakbrook 

Sales Office, (312) 325-9510 
IN Indianapolis 

Data Electronics. (317) 784-6360 

KS Oiathe 

Technical Representatives, (S13) 782-1177 

MA Chelmsford 

Sales Office, (617) 256-6567 

Waltham 

Computer Marketing Associates, (617) 890- 
1776 

MD Timonium 

Sales Office, (301) 252-7742 

Glen White Associates, (301) 252-7742 

Ml Brighton 

Lowery & Associates, Inc., (313) 227-7067 

Southfield 

Sales Office, (313) 353-0920 
MN Bloomington 

Sales Office, (612) 835-6722 

Minneapolis 

Data Electronics, (612) 786-9666 

MO Hazelwood 

Technical Representatives, Inc., (314) 731- 
5200 

NC Raleigh 

Winston-Salem 

Col-lns-Co,, (800) 327-6600 

NJ Edison 

Sales Office, (201) 985-9100 
NM Albuquerque 

BFA Corporation, (505) 292-1212 

Las Cruces 

BFA Corporation, (505) 523-0601 

NY Great Neck 

Measurement Technology, Inc., (516) 482- 
3500 

Hauppauge 

Sales Office, (516) 231-3300 

Pittsford 

T-Squared, (716) 381-2551 

Poughkeepsie 

Sales Office, (914) 473-2303 

Rochester 

Sales Office, (716) 328-7340 

Syracuse 

T-Squared, (315) 463-8592 

OH Cleveland 

Lowry u Associates, Inc., (216) 464-8113 

Dayton 

Sales Office. (513) 890-5350 

Lowry & Associates, Inc., (513) 435-4795 

Euclid 

Sales Office, (216) 289-0101 

OR Beaverton 

ES/Chase Company, (503) 642-2732 or 228- 

2521 

PA Fort Washington 

Sales Office, (215) 542-9444 
Halboro 

Q E D. Electronics, (215) 674-9600 
Pittsburgh 

Lowry & Associates, Inc , (412) 922-5110 

TN Germantown 

Glent Wmte Associates, (901) 754-0483 

Jonesboro 

Glen White Associates, (615) 928-0184 
TX Austin 

Mycrosystems Marketing Inc., (512) 266- 
1750 

Dallas 

Sales Office, (214) 241-9521 
Mycrosystems Marketing Inc., (214) 238- 
7157 

Houston 

Mycrosystems Marketing Inc., (713) 783- 
2900 

UT Salt Lake City 

BFA Corporation, (801) 466-6522 

VA Lynchburg 

Glen White Associates, (804) 384-6920 
WA Seatte 

ES/Chase Co., (206) 762-4824 

Can Ottawa, Ontario 

Sales Office, (613) 232-8576 
Multitek Inc., (613) 825-4553 


Inti Belgium, Brussels 

Sales Offices, Tel; (02) 660 30 10 

Inti Denmark, Copenhagen East 

Sales Office, Tel: (01) 18 20 00 
Inti France, Silic 

Sales Office, Te: (01) 687 22 21 

Inti Germany 

Stuttgart 

Intel Semiconductor, Tel: (0711) 7351506 

Muenchen 

Intel Semiconductor, GmbH, Tel: (089) 55 
81 41 

Wiesbaden 1 

Intel Semiconductor, GmbH, Tel: (06121) 
74855 

Wiesenweg 

Intel Semiconductor, GmbH, Tel: (06127) 
2314 

Inti Japan, Tokyo 

Saes Office, Tel: (03) 426-9261 

Inti Sweden, Bromma 

Sales Office, Tel: (08) 98 53 90 

Inti Taiwan, Taipei 

Taiwan Automation Co., Tel: (02) 551726-9 

Inti United Kingdom 
Cowley, Oxford 

Sales Office, Tel: (0865) 77 14 31 

Nantwich, Cheshire 

Sales Office, Tel: (0270) 62 65 60 

Distributors 

AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

Di«nnnr /O^C\ 007 rtOAA 

i iuiiwoi, (LUJ) 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty/ Arizona, (602) 257-1272 

CA Costa Mesa 

Avnet Electronics, (714) 754-6111; (213) 
558-2345 

Culver City 

Hamilton Electro Sales, (213) 558-2121 

El Segundo 

Liberty Electronics, (213) 322-8100; (714) 
638-7601 

Irvine 

Cramer/Los Angeles, (714) 979-3000 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (4T5) 961-8600 

San Diego 

Hamilton/Avnet Electronics, (714)279-2421 
Liberty/San Diego, (714) 565-9171 

Sunnyvale 

Cramer/San Francisco, (408) 739-3011 
CO Commerce City 

Elmar/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 545-1212 
CT Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

North Haven 

Cramer/Connecticut, (203) 239-5641 

Norwalk 

Harvey Electronics, (203) 853-1515 

FL Fort Lauderdale 

Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Cramer/E. W. Hollywood, (305) 923-8181 

Orlando 

Cramer/E, W. Orlando, (305) 894-1511 
Pioneer, (305) 859-3600 
GA Norcross 

Cramer, (404) 448-9050 
Hamilton/Avnet Electronics, (404)448-0800 
IL Mt. Prospect 

Cramer/Chicago, (312) 593-8230 
Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Pioneer/Indiana, (317) 849-7300 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Newton 

Cramer Electronics, Inc., (617) 969-7700 
Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Baltimore 

Hamilton/Avnet, (301) 796-5684 

Gaithersburg 

Cramer/E. W. Washington, (301) 948-0110 
Pioneer/Washington, (301) 948-0710 
Ml Farmington 

Sheridan Sales Co., (313) 477-3800 


MN 


MO 


NC 


NJ 


NM 

NY 


OH 


OK 

OR 

PA 

TX 


UT 

WA 


Wl 

Can 


Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

Edina 

Cramer/Bonn, (612) 835-7811 
Hamilton/Avnet Electronics, (612)941-3801 

Minneapolis 

Industrial Components, (612) 831-2666 

Florissant 

Sheridan Sales Co., (314) £37-5200 

Hazelwood 

Hamilton'/ Avnet Electronics, (314) 731-1144 

Greensboro 

Pioneer/Carolina. (919) 273-4441 

Winston-Salem 

Cramer Electronics, (919) 725-8711 

Cedar Grove 

Hamilton/Avnet Electronics, 12011 239-0800 

Cherry Hill 

Cramer/Pennsyfvania, Inc., (609) 424-5993 

Fairfield 

Harvey Electronics, (201) 227-1262 

Little Falls 

Cramer/New Jersey, (201) 785-4300 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Albuquerque 

Hamilton/Avnet Electronics, (505)765-1500 

E. Syracuse 

Cramer/Syracuse, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2641 

Hauppauge 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/ Rochester, (716) 275-0300 
Hamilton/Avnet Elecertnics, (716)442-7820 

Westbury 

, Hamilton/Avnet Electronics, (516)333-5800 

Woodbury 

Harvey Electronics, (516) 921-8700 

Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 

Cleveland 

Cramer/Cleveland, (216) 248-8400 
Hamilton/Avnet Electronics, (216)461-1400 
Pioneer/Cleveland. (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513)433-0610 
Pioneer/Dayton, (513) 236-9900 

Tulsa 

Components Specialties, Inc., (918) 664- 
2820 

Portland 

Almac/Stroum Electronics, (503) 292-3534 

Horsham 

Pioneer/Delaware, (215) 674-5710 

Pittsburgh 

Pioneer/Pittsburgh, (412) 782-2300 
Sheridan Sales Co., (412) 244-1640 

Austin 

Component Specialties, Inc., (512) 459- 

3308 

Dallas 

Cramer Electronics, (214) 661-9300 
Component Specialties, Inc., (214) 357- 

6511 

Hamilton/Avnet Electronics, (214)661-8661 

Houston 

Component Specialties, Inc., (713) 771 - 

7237 

Hamilton/Avnet Electronics, (713) 780-1771 

Salt Lake City 

Hamilton/Avnet Electronics, (801)972-2800 

Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

New Berlin 

Hamilton/Avnet, (414) 784-7510 

Calgary, Alberta 

L. A. Varah Ltd., (403) 276-8818 

Downsville, Ontario 

Zentronics, (416) 635-2822 
Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 226-1700 
Zentronics, (613) 238-6411 

Montreal, Quebec 
Zentronics, (514) 735-5361 

St. Laurent, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 
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ITT Semiconductors (cont) 

UT 

Houston 

Hamilton/Avnet Electronics, (713) 526-4661 
Weatherford, (713) 688-7406 

Salt Lake City 

WA 

Caltron Electronics, (801) 487-7451 
Hamilton/Avnet Electronics, (801) 972-2800 

Bellvue 

Wl 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Weatherford, (206), 243-6340 

Milwaukee 

Can 

Semiconductor Specialists, (414) 257-1330 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 

Montreal, Quebec 


CESCO Electronics Ltd., (514) 735-5511 

Toronto, Ontario 

Westburne Industrial Enterprises, (416) 
789-4181 

Winnipeg, Manitoba 

Cam-Gard Supply, Ltd., (204) 786-8481 


Lambda 


Lambda 

515 Broad Hollow Road 

Melville, New York 11746 
(516) 694-4200 

TWX: (510) 224-6484 


Sales Offices & Representatives 

CA 

Carson > 

Lambda, (213) 537-8341 

Sunnyvale 

Lambda, (408) 738-2541 

CO 

Denver 

Lambda, (303) 779-9561 

FL 

Largo 

Lambda, (813) 596-5151 

!L 

Arlington Heights 

Lambda, (312) 593-2550 

MA 

Lexington 

Lambda, (710) 326-7558 

MN 

Minneapolis 

Lambda, (612) 935-6194 

NY 

Melville 

Lambda, (516) 694-4200 

Poughkeepsie 

Lambda, (914) 297-4800 

Rochester 

Lambda, (716) 454-6770 

OH 

Cleveland 

Lambda, (216) 585-7808 

Lambda, Enterprise 2-183 

TX 

Dallas 

Lambda, (214) 341-5130 

Houston 

Lambda, (713) 464-6554 

Can 

Pointe-Claire, Quebes 

Veeco Lambda Ltd., (514) 697-6520 


Toronto, Ontario 

Veeco Lambda Ltd., (416) 486-0794 

Inti 

England, High Wycombe, Bucks 

Lambda Electronics, Tel: High Wycombe 
36386/7/8 

Inti 

France, Gometz le Chatel 

Lambda Electronique S.A., Tel: 012-1487 

Inti 

Germany, Achem 

Lambda Netzgerate GmbH., Tel: 078-41- 
5527 

Inti 

Israel, Tel Aviv 

IsLambda Electronics Ltd., Tel: 240-672 

Inti 

Japan, Yokohama 

Pan Electron Inc., Tel: 045-471-8811 

Inti 

Mexico 

Mexitek, S.A., Tel: 5-36-09-10 or 5-43-03- 
77 

Inti 

Singapore, Senbawang 

Electronic & Engineering (Pte.) Ltd., Tel: 
2570211, 591141 Ex. 5201 

LSI Computer Systems 


LSI Computer Systems, Inc. 
1235 Walt Whitman Road 
Melville, New York 11746 
(516) 293-3850 


MANUFACTURERS & 


Specific product information: 

Ronald P. Colino (516) 271-0400 

Application engineering: 

Ronald P. Colino 
Literature: 

Shari Chassen 
Price and delivery: 

Shari Chassen 
Fotiow-up an order: 

Vicki Acevedo 
Samples: 

Ronald P. Colino 
Ail other information: 

Ronald P. Colino 

Sales Offices & Representatives 

AZ Scottsdale 

Verein Corporation, (602) 948-3571 
CA Santa Clara 

Fischer Associates, (408) 733-7350 

San Diego 

MESA, (714) 278-8021 

IL Beilwood 

Fiat Engineering Associates, (312) 547- 
6200 

MD Fulton 

Gans, Fryling, & Pugh, Inc., (301) 837-6311 

NH Merrimack 

Mech-Tron Company, (603) 424-5300 
NJ Wellington 

Comp-Tech Sales, (201) 935-5454 
NY New Hyde Park 

Comp-Tech Sales, (516) 593-2628 
Penfield 

Barthel Enterprises, (716) 377-3018 
OH Cleveland 

Components, Inc., (216) 243-9200 

TX Houston 

Jackson Arnold Company, (713) 783-9522 
Inti Argentina, Buenos Aires 
Nudes, Tel: 46-9549 
Inti Japan, Tokyo 

Corton Trading Company, Tel: (03) 
49907141/2 


Master Logic Corp. 

Master Logic Corporation 
716 E. Evelyn 
Sunnyvale, CA 94086 
(408) 732-7777 

Specific product information: 
Stephen R. Allen 
Application engineering: 
Stephen R. Allen 
Literature: 

Stephen R. Allen 
Price and delivery: 

Stephen R. Allen 
Follow-up an order: 

Stephen R. Allen 
All other information: 

Charles A. Allen 


Micro Components 

Micro Components Corp. 

99 Bald Hill Road 
Cranston, Rhode Island 02920 
(401) 463-6000 
TWX: (710) 381-1757 

Sales Offices & Representatives 

AL Huntsville 

20th Century Marketing, (205) 772-9237 

AZ Phoenix 

Toward Engineering Assoc., (602) 955-3193 

CA Palos Verdes Estates 

Vedax, (213) 378-3685 

San Diego 

The Rep Company; (714) 292-9001 
CO Littleton 

The McCarthy Co., (303) 773-8643 
FL Hollywood 

AP Associates, (305) 987-6720 

Orlando 

AP Associates, (305) 398-2816 

Tampa 

AP Associates, (813) 886-2457 


DISTRIBUTORS DIRECTORY 


IL Chicago 

M and S Sales, (312) 992-1053 
IN Indianapolis 

Electro Reps., Inc., (317) 255-4147 
KS Shawnee Mission 

Florence and Meyer, Inc., (913) 722-5210 
Wichita 

Florence and Meyer, Inc., (316) 838-7226 

MA Westboro 

Technical Marketing Services, (617) 366- 
8462 

Ml Ann Arbor 

O-M Sales, Inc., (313) 973-9450 

MO Kirkwood 

Florence and Myer, Inc., (314) 822-2629 
NC Fayetteville 

ZIM-TEK, (919) 485-2304 
NY Hempstead 

Kahgan Sales Corp., (516) 538-2300 
Rochester 

Milton C. Mathews Co., (716) 271-1910 
OH Cincinnati 

Makin Assoc., (513) 871-2424 

Cleveland 

Makin Assoc., (216) 464-4330 

PA Paoli _ 

Stitzer Associates, (215) 644-5500 

TX Dallas 

West & Associates, Inc., (214) 661-9400 
VA Lynchburg 

J. A. Griffin Co., (804) 384-5236 
Can Don Mills, Ont. 

J-Tronics, (416) 429-6324 
Inti France, Sevres 

Tekelec Airtronic, Tel: (1) 626-02-35 
Inti India, Hyderbad 

S. Venkat RAO 
Inti Italy, Milano 

Skylab, S.R.L., Tel: (02) 688-38-06 
Inti Japan, Tokyo 

Nippon Imex., 321-4415 
Inti Taiwan, Taipei 

Sinoca Enterprise, 515864 
Inti West Germany 

Tublgen 

Matronic Electronics Vertriebs 
7073-24331 

Uberlingen 

Intersecos Electronic Bautelie Co. 


Micropac Industries 

Micropac Industries, Incorporated 
905 East Walnut Street 
Gariand, Texas 75040 
(214) 272-3571 
TWX: (910) 860-5186 

Ail other information: 

All Inquiries: Marketing Department 
ext. 20, 21, 24 


Sales Offices & Representatives 

AZ Tempe 

Argus Sales, (602) 967-8709 

CA Los Altos 

- Stout-Loeswick, Inc., (415) 948-3256 

Palo Alto 

Western International Trade Corp., (415) 
321-1240 

San Diego 

Mesa Engineering & Sales, (714) 278-8021 

Santa Ana 

Rical Associates, (714) 557-6543 

CO Parker 

Component Sales, Inc., (303) 841-2650 

IL Des Plaines 

Janus, Incorporated, (312) 298-9330 

MA Burlington 

Contact Sales, Inc., (617) 273-1529 

MN St. Paul 

Magner & Associates, (612) 483-0656/57 

NJ Ridgefield 

Rical Associates, (201) 945-5250 
NY Syracuse 

T-2 Electronics, (315) 463-8592 
NC Greensboro 

LSD, Inc., (919) 292-3201 
OH Centerville 

Charles V. Clark, (513) 435-3000 
Cleveland 

Dei Steffen S Asociates, (216) 461-8333 
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1 nte rsi I ( cont) ____ 

NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Binghamton 

Harvey Federal Electronics, (607) 748-8211 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Hauppague 

Components Pius, Inc., (516) 231-9200 

Rochester 

Schweber Electronics, (716) 461-4000 
Westbury 

Schweber Electronics, (516) 334-7474 

OH Beachwood 

Schweber Electronics, (216) 464-2970 

Dayton 

Arrow Electronics, (513) 253-9176 

Cincinnati 

Sheridan Sales, (513) 761-5432 

PA Horsham 

Schweber Electronics, (215) 441-0600 

Pittsburgh 

Sheridan Sales, (215) 244-1640 

TX Dallas 

Schweber Electronics, (214) 661-5010 
Houston 

Schweber Electronics, (713) 784-3600 

UT Salt Lake City 

Century Electronics, (801) 972-6969 

WA Bellevue 

Liberty Electronics, (206^ A 53-3300 

Wl Oak Creek 

Arrow Electronics, (414) 764-6600 
Can Downsyievv 

Zentronics, Ltd.. (416) 635-2822 
Montreal, Quebec 
Zentronics, Ltd., (514) 735-5361 
Ottawa 

Zentronics, Ltd., (613) 238-6411 
Vancouver. British Columbia 
8.A.E., Ind.-Eiec., Ltd., (604) 687-2621 

Inti Australia, Oakleigh, Victoria 

R & D Electronics Pty. Ltd., Tel: 288-8232/ 
8262 

Inti Austria, Vienna 

Rieger GmbH, Tel: (0222) 73-46-84-0 
Inti Belgium, Brussels 

Auriema-Europe, Tel: 02-5236295 
Inti Denmark, Copenhagen 

E. V. Jchanssen Eiectrcnik A-S, Tel: 45-1- 
839022 

Inti Finland, Espoo 

Isiabla Elekirorfikka Oy, Tel: 90-46 28 29 
Inti France. Sevres 

Tekelec-Airtronic, Tel: (1) 027-75-35 
Inti Holland, The Netherlands 

ah Auriema-Eurc^e Tel! (MC 44447 n 
Int! Hong Kong, Kowloon 

S.S.I.-Far East Ltd., Tel: 3-672112-3 
Inti India. Bombay 

Zenith Electronics, Tel: 367717 
Inti India 

U.S. Office, Palo Alto, California 
Fegu Electronics, Tel: 415-493-1788 
Inti Israel, Tel-Aviv 

R. N. Electronics, Tel: 471659 
Inti Italy, Milano 

Auriema Italia SRL, Tel: 02-430602 
Inti Japan, Tokyo 160 

Internix Inc., Tel: 369-1101 

Inti Korea, Seoul 

Caducous Ltd., Tel: 777-2325 
u.S. Office, Paio Alto, California 
.Centaun Trading Company, Tel: 415-493- 
0813 

Inti New Zealand 

Delphi Industries Ltd., Tel: Auckland 574- 
258 

Inti Norway, Oslo 

Hans H. Schive A/S, Tel: 557692 

Inti Poland 

U.S. Office, Racine, Wisconsin 
International Business Systems, Tel: 414- 
634-2328 

Inti Singapore 

General Engineers Corp. Pty. Ltd. Tel: 
333641, 333651 

Inti South Africa 

Electronic Bldg., Elements Pty. Ltd., Tel: 
78-9221/6 

Inti South America 

U.S. Office, Mountain View, California 
Intectra, Tel: 415-967-8818 


Inti Spain, Madrid , 

Hispano Electronics S.A., Tel: 619 41 08 

Inti Sweden 

Svensk Teleimport AB, Tel: 08-751 04 75 
Inti Switzerland, Zurich 

Laser & Electronic-Equipment, Tel: 01 55 
33 30 

Inti Taiwan, Taipei 

Enterprex Corporation, Tel: 5318375-8 
Inti Thailand, Bangkok 

Solid Supply Centre (SSC), Tel: 519889 


ITT Semiconductors 


ITT Semiconductors 

U.S. Division 

74 Commerce Way 

Woburn, Massachusetts 01801 

(617) 935-7910 

TWX: 710-342-0764 

Specie product information: 

Product marketing 

Digital ext. 247 

Consumer ext. 247 

Linear ; ext. 233 

Automotive ext. 233 

Application engineering: 

Contact appropriate Product Marketing Depart- 
ment 

Literature: 

Use address above for mail inquiries 


Price and delivery: 

See list for seles offices 
Place an order: 

See iist for sales offices 

Follow-up an order: 

Customer Service ext. 254 

All other information: 

Public Rotations ext. 230 


Sales Offices & Representatives 


CA 

Encino 




ITT Semiconductors, 

(213) 

995-1571 


Paio Alto 




ITT Semiconductors, 

(415) 

961-5265 

GA 

Tucker 




ITT Semiconductors, 

(404) 

939-6715 

IL 

Schaumburg 




ITT Semiconductors, 

(312) 

884-0990 

MA 

Lexington 




ITT Semiconductors, 

(617) 

861-0880 

NY 

Liverpool 




ITT Semiconductors, 

(315) 

451-5980 

OH 

Centerville 




ITT Semiconductors, 

(51 3) 

/ige 07m 

PA 

Wayne 




ITT Semiconductors, 

(215) 688-6990/1/2/3 

TX 

Dallas 




ITT Semiconductors, 

(214) 

243-7851 

Can 

Mississauga, Ontario 




ITT Semiconductors, 

(416) 

625-9022 

Inti 

Japan, Tokyo 




ITT Far East & Pacic, Inc,, 

Tel: 347-8817 


Distributors 

AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Weatherford, (602) 272-7144 
CA Costa Mesa 

Avnet Electronics, (213) 558-2287 

Culver City 

Hamilton/Avnet Electronics, (213) 558-2020 

Mountain View 

Hamiiton/Avnet Electronics, (415)961-7000 

Palo Alto 

Weatherford, (415) 493-5373 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Intermark, (714) 453-9005 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Hamiiton/Avnet Electronics, (303) 534-1212 

Englewood 

Weatherford, (303) 761-5432 
CT East Haven 

JV Electronics Co., Inc., (203) 469-2321 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 


FL Clearwater 

Diplcmat/Scotland, (313) 413-4514 

Ft. Lauderdale 

Hamilton/Avnet Electronics, (305) 971-2900 
NRC Electronics, (305) 792-3610 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
IL Des Plaines 

Edmar Electronics, (312) 298-8580 
Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 
Sheridan Sales Co., (317) 297-3146 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 
MA Burlington 

Milgray Electronics, (617) 272-6800 
Semiconductor Specialists, (617) 272-1610 

Framingham 

Cadence Electronics/Comp. Plus, (617) 
235-1282 

Newton 

Green-Shaw, (617) 969-8900 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 

MD Baltimore 

RESCO/BALTIMORE, (301) 823-0070 

Beltsville 

RESCO/WASHtNGTON, (301) 937-5890 

Columbia 

Technico, (301) 461-2200 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5684 

Ml Farmington 

Semiconductor Specialists, (313) 478-2700 
Sheridan Sales Co., (313) 477-3800 

Livonia 

, Hamilton/Avnet Electronics, (313) 522-4700 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Hallmark Electronics, (612) 884-9056 
Semiconductor Specialists, (612) 854-8841 

MA Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 45Z-3900 

MD Raleigh 

RESCO, (919) 832-2077 

NJ Cedar Grove 

HamHton/Avnet Electronics, (201) 239-0300 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Totowa 

I PC/Diplomat, (201) 785-1830 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 

NY Binghamton 

Harvey Electronics, (607) 748-8211 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Freeport 

Milgray Electronics, (516) 546-6000 

Plainview 

AC I, (516) 293-6630 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 

Westbury, L. I. 

Hamilton/Avnet Electronics, (516) 333-5800 

OH Beechwood 

Sheridan Sales Co., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Semiconductor Specialists, (513) 278-9455 
Sheridan Sales Co., (513) 223-3332 

PA Pittsburgh 

Semiconductor Specialists, (412) 781-8120 
Sheridan Sales Co., (412) 244-1640 

Philadelphia 

ALMO Electronics Corp., (215) 698-4000 

SC Greenville 

Hammond Electronics, Inc., (803) 233-4121 

TX Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Quality Components, (214) 387-4949 
Weatherford, (214) 243-1571 
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Micropac Industries (cont) 


Dayton 

Del Steffen & Associates, (513) 848-4102 

OR Portland 

Northwest Marketing Associates (503) 297- 
2581 

PA Meadowbrook 

J. H. Wolf Associates, (215) 947-3215 

TX Dallas 

Electronic Marketing Co., (214) 241-6914 

WA Bellevue 

Northwest Marketing Associates, (206) 

' 455-5846 

Inti England, London 

Walmore Semiconductor 

Inti France, Paris 

Comptoir Commercial D'lmportation 
Inti Germany, Munchen 

Nucetron Vertriebs-GmbH 
Inti Switzerland, Zurich 

’ Egli-Fischer & Co., Ltd. Zurich 


Micro Networks 


Micro Networks Corporation 
324 Clark Street 

Worchester, Massachusetts 01606 
(617) 852-5400 


Specific product information: 

Arthur Berg ext. 219 

Application engineering: 

Arthur Berg ext. 219 

Literature: 

Jack Cutone ext. 220, 221, 222 

Price and delivery: 

Jack Cutone ext. 220, 221, 222 

Follow-up an order: 

Jack Cutone ext. 220, 221, 222 

All other information: 

John Munn ext. 225 


Sates Offices & Representatives 


Tempo 

Sedco Sales, Inc., (602) 968-7791 

Canoga Park 

Caifornia Electronic Marketing, Inc., (213) 

884-7867 
Mountain View 

Leddy Associates, (415) 969-6313 

Santa Ana 

California Electronic Marketing, Inc., (714) 
835-2702 

Parker 

Technology Marketing Associates, (303) 
841-3435 

Easton 

John E. Boeing, Inc., (800) 225-1333 

Winter Park 

Young & Lawrence, (305) 647-6929 

Honolulu 

Aloha Associates, (808) 841-1575 

Elk Grove Village 

Oasis Sales Corporation, (312) 640-1850 

Fort Wayne 

T. X. Sales, Inc., (219) 489-4447 

Davenport 

Ensco-Rep, Inc., (319) 386-6600 

Overland Park * 

Ensco-Rep, Inc., (913) 381-7557 

Lexington 

John E. Boeing, Inc., (617) 862-2500 

Luthervile 

Houck Associates, (301) 296-6021 

Detroit 

Rathsburg Associates, Inc., (313) 882-1717 

Minneapolis 

Beta Engineering Corporation, (612) 546- 

2215 

St. Louis 

Ensco-Rep, Inc., (314) 567-3935 

Albuquerque 

Technology Marketing Associates, (505) 

298-4321 

East Syracuse 

Nycom, Inc., (315) 437-8343 

Jamaica 

S-J Sales Associates, (212) 291-3232 

Chagrin Falls 

Midwest Marketing Associates, (216) 247- 
6655 


Dayton 

Midwest Marketing Associates, (513) 433- 
2511 

King of Prussia 

Rivco, Inc., (215) 265-5211 
Dallas 

J. Clay Company, (214) 350-1281 

Seattle 

Datacom Associates, (206) 285-2525 

Ontario 

Oakville, Haltronics, Ltd., (416) 844-2121 

Australia, Adelaide 

Prospect, A. J. Ferguson Pty. Ltd., Tel: 
269-1244 

Austria, Vienna 

Kapla Elektronik, Tel: 43-48-122 

Belgium, Brussels 

I.S.I., Tel: 02/660-13.56 

Denmark, Silkeborg 

Ernie and Co. A/S, Tel: (06) 836211 

England, Weybridge, Surrey 

Pascall Electronics, Ltd., Tel: Weygridge 

51317 , 

Finland, Espoo 

Nabla Elektroniikka OY, Tel: 90-46 28 29 

France, Sevres 

Tekelec, Tel: (1) 027 7535 

Germany, Munchen 

Tekelec Airtronic, Tel: (089) 594 621 

Greece, Athens 

Mr. Theodore D. Tzitzinias, Tel: 942 4071 

India, Bombay 

Hind Ind’l & Mercantile Co. Private, Ltd., 
Tel: 373 544 

Israel, Tel-Aviv 

R. N. Electronics, Tel: 03-471032 

Italy, Milano 

Microelit S.R.L., Tel: 479487 

Japan, Tokyo 

Intermix, Tel: (03) 369-1101 
Netherlands, Breda 
Indelec B.V., Tel: 076-142333 

Norway, Oslo 

Scancopter AS, Tel: 02-69 44 90 

Spain, Madrid 

Compania Electronics de Tecnicas Appli- j 
cadas S.A., Ter: 254-36 51 

Sweden, Vallingby 

Scancopter AB, Tel: 08/38 00 65 

Switzerland, Zurich 

Telemeter Electronic AG, Tel: 01/25 78 72 

Taiwan; Tape! 

Tai I Trading Co., Ltd., Tel: 393 6111 


Micro Power Systems 


Micro Power Systems 
3100 Alfred Street 
Santa Clara, California 95050 
(408) 247-5350 
TWX: (910) 338-0154 


Mitel Semiconductor 


Mitel Semiconductor Inc. 

18 Airport Blvd. 

Bromont, Quebec, Canada, Joe llo 
(514) 534-2321 
Telex: 05-267474 


Specific product information: 

Siltek CMOS Armand Poirier 

Telecommunication LSI Tam Nguyen 

Application engineering Tam Nguyen 

Literature Wendy Hartley 

Place an order: 

See list of sales offices, representatives and 
distributors. 

Follow-up an order Armand Poirer 

All other information: John Reeve 


Sales Offices & Representatives 

Glendale 

Nacoma, (602) 834-6549 
Boulder 

R. G. Enterprises, (303) 447-9211 

Orange 

Contact Sales, (203) 932-5656 

Lighthouse Point 

R. C. Simon, (305) 941-2757 

Elk Grove Village 

Sieger Assoc., (312) 956-0963 


Burlington 

Contact Sales, (617) 273-1520 

Haddonfield 

Mesa Technical Assoc., (609) 429-9531 

Ogdensburg 

Mitel Semiconductor, (315) 393-1212 

Valley Cottage 

L.R.C. Assoc., (914) 634-7973 

North Syracuse 

Precision Sales, (315) 458-2223 

Dallas 

W. Reese Assoc., (214) 638-6575 

Houston 

W. Reese Assoc., (713) 621-3134 

Arlington 

Mitel Semiconductor, (703) 243-1600 

Tukwila 

General Electronics, Inc., (206) 575-4030 

Montreal, Quebec 

Mitel Semiconductor, (514) 534-2321 

Ottawa, Ontario 

Mitel Semiconductor, (613) 592-2122 
Toronto, Ontario 
Haltronics, (416) 844-2121 
Vancouver, B.C. 

Memco, (604) 943-3552 
Australia 

R & D Electronics, 288-8232 

Austria, Vienna 

Bacher Elektronische, 022-837152 

England, London 

Mitel Semiconductor, 0753-28154 

England, Lond 

Collective Components, 02813-88339 
Belgium, Brussels 
Sotronic, 735-97-91 
Finland, Helsinki 
Yleiseletroniika Oy 90-558-841 
France, Sevres / 

Tekelec Airtronic, 626-92-35 
Germany, Munich 
Atlantik 089-7853165 
Ireland, Shannon 
Mitel Semiconductor, 061-61433 
Italy, Milan 

Metroelettronica 546-26-41 
Japan, Tokyo 
IEE Corp., (03) 585-2333 
Norway, Strommen 
Intelco, (472) 70 22 72 
Switzerland, Zurich 
Dimos, 01-62-61-40 


Distributors 


Los Angeles 

Energy Electronic Products, (213) 670-7880 
Santa Clara 

Recoil Electronics, (408) 984-0400 

Newport Beach 

Semicomp Corp., (714) 833-3070 

Sunnyvale 

Semicomp Corp., (408) 736-2330 

San Diego 

Semicomp Corp., (714) 560^0373 

Des Plaines 

Edmar Electronics, (312) 298-8580 

Indianapolis 

Sheridan Sales, (317) 547-7777 

Baltimore 

Radio Electric Service Company, (301) 
823-0070 

Burlington: 

Zeus Components, Inc., (617) 273-0750 

Little Falls 

Diplomat/ IPC Corp., (516) 921-9373 

Springfield 

Federated Purchaser, (201) 376-8900 

Albuquerque 

Century Electronics, Inc., (505) 292-2700 

Long Island 

Components Plus, (516) 231-9200 

West Babylon, Long Island 

Delmar Electronics, (516) 420-1234 

Rochester 

Rochester Radio, (716) 454-7800 

Rome 

Rome Electronics, Inc., (315) 337-5400 

Elmsford 

Zeus Components, Inc., (914) 592-4120 

Cincinnati: 

Sheridan Sales Co., (513) 761-5432 

Dallas 

K. A. Electronic Sales, (214) 634-7870, 
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Mitel Semiconductor (cont) 

UT Salt Lake City 

' Century Electronics, (801) 487-8551 
WA Tukwila 

General Electronics, (206) 243-5141 

Wl Mequon: 

Lakeview Electronics, (414) 377-8250 
Can Montreal, Quebec 

Future Electronics, (514) 735-5775 

Vancouver, B.C. 

Future Electronics, (604) 261-1335 

Vancouver. B.C. 

Conti Electronics, (604) 324-0505 


Mitsubishi Electric Corp. 

Mitsubishi Electric Corp. 

Mitsubishi Denki Bidg. 

Marunouchi, Tokyo 
Post Code 100. Japan 
Tel: (03) 216-3473 
Cable: MELCO TOKYO 

Melco Sales, Inc. 

2500 Main St 
Irvine, CA 92714 
Melco Sales, Inc. 

7045 North Ridgeway Ave. 
Linconwood, Illinois 60645 
(312) 973-2000 
Melco Sales, Inc. 

3030 East Victorie Street 
Compton, California 90221 
(213) 537-7132 


Monolithic Memories, Inc. 

Monolithic Memories, Inc. 

1165 East Arques Avenue 
Sunnyvale, Ca. 94086 
(408) 739-3535 
TVVX: (910) 329-9229 

Sales Offices & Representatives 

AL Huntsville 

REP, Inc , (205) 881-9270 
AZ Scottsdale 

Summit Sales, (602) 994-4587 
CA Culver City 

Bestronics, (213) 870-9191 
Garden Grove 

Wayne Caraway. (714) 556-1216 

Huntington Beach 

Dick Siemiatkowski, (714) 556-1216 

Laguna Hills 

Bill Black, (714) 556-1216 

Mountain View 

Thresum Associates, (415) 965-9180 

Santa Clara 

Jim Rapaich, (408) 988-2265 
San Diego 

Littlefield & Smith, (714) 455-0055 

CO Wheatridge 

Waugaman Associates, (303) 423-1020 
CT North Haven 

Comp Rep Associates, (203) 239-9762 
FL Clearwater 

Dyne-A-Mark, (813) 441-4702 
Fort Lauderdale 
Dyne-A-Mark, (305) 771-6501 
Altamonte Springs 
Dyne-A-Mark, (305) 831-2097 
GA Tucker 

Rep, Inc , (404) 938-4358 
IL Naperville 

Sal Graziano, (312) 961-9200 
Roiling Meadows 
Sumer, (312) 394-4900 
IN . Indianapolis 

Electro Reps, (317) 255-4147 
10 Cedar Rapids 

S & Sales, (319) 393-1845 
KA Olathe 

Rush and West, (913) 764-2700 

tyD Baltimore 

Monolithic Sales, (301) 296-2444 

Rockville 

Monolithic Sales, (301) 340-2130 

MA Andover 

Stan Karandanis, (617) 475-8883 


Framingham 

Russ French, (617) 655-7070 

Needham Heights 

Comp Rep Associates, (617) 444-2484 

Ml Grosse Point 

Greiner Associates, (313) 499-0188 

MN Minneapolis 

Nortec Sales, (612) 835-7414 

MO Ballwin 

Rush and West, (314) 394-7271 

NJ Teaneck 

R. T. Reid Assoc,, (201) 692-0200 

NY Rochester 

L-Mar Associates, (716) 328-5240 

Syracuse 

L-Mar Associates, (315) 437-7779 
NC Raleigh 

Rep, Inc., (919) 851-3007 
OH Centerville 

Bub Ehrlich, (513) 885-5600 
Cincinnati 

Makin Associates, (513) 871-2424 

Cleveland 

Makin Associates, (216) 464-4330 

OR Portland 

N. W. Marketing, (503) 297-2581 

PA Oreland 

CMS Marketing, (215) 685-5106 

TN Jefferson City 

Rep, Inc., (615) 475-4105 

TX Dallas 

West 8 Associates, (214) 661-9400 

Garland 

Bob Rainwater, (214) 233-5833 
UH Salt Lake City 

waugaman Associates, (801) 363-0275 

WA Bellevue 

Northwest Marketing, (206) 455-5846 

Wl Milwaukee 

Sumer, (414) 259-9060 

Can Ontario 

Milton 

Cantec, (416) 524-9696 

Ottawa 

Cantec, (613) 225-0363 

Quebec 
Pierre Ponds 

Cantec, (514) 620-3121 


Distributors 


KS 

MA 


AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 

AZ Phoenix 

Kierulff Electronics, (602) 243-4101 
Sterling Electronics, (602) 258-4531 
CA Garden Grove 

Wayne Caraway, (714) 556-1216 
Huntington Beach 
Dick Siemiatkowski, (714) 556-1216 
Laguna Hills 

Bill Black, (714) 556-1216 

Los Angeles 

Kierulff Electronics, (213) 665-5511 
Sterling Eectronics, (213) 767-5030 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Carlos 

Sterling Electronics, (415) 594-2353 

San Diego 

Intermark Electronics, (714) 279-520.0 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intermark Eelctronics, (714) 540-1322 

Santa Clara 

Jim Rqpaich, (408) 988-2265 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

CO Denver 

Kierulff Electronics, (303) 371-6500 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Arrow Electronics, (203) 248-3801 

FL Clearwater 

Diplomat/Southland, (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hall-Mark Electronics, (305) 971-9280 

Orlando 

Hall-Mark Electronics, (305) 855-4020 
IL Elk Grove Village 

Hall-Mark Electronics, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 


MD 


j Ml 

I 

| MO 
| NC 
i NJ 


NM 

NT 


OH 


OK 

OR 

PA 

TX 


UT 

WA 


Wl 

Can 


Lenexa 

Hall-Mark Electronics, (913) 888-4747 

Andover 

Stan Karandanis, (617) 475-6883 
Billerica 

Kierulff Electronics, (617) 935-5134 

Burlington 

Lionex, (617) 272-9400 

Framingham 

Russ French, (617) 655-7070 

Woburn 

Arrow Electronics, (617) 933-8130 

Batlimore 

Arrow Eectronics, (202) 737-1700 
Pytronics/Savage, (301) 792-0780 

Gaithersburg 

Pioneer Washington, (301) 948-0710 

Farmington 

Diplomat/Northland, (313) 477-3200 

Bloomington 

Arrow Electronics, (612) 884-9056 
Hall-Mark Electronics, (612) 884-9056 

Earth City 

Hall-Mark Electronics, (314) 291-5350 

Raleigh 

Hall-Mark Eectronics, (919) 832-4465 

Morrestown 

Arrow Electronics, (609) 236-1900 

Rutherford 

Kierulff Electronics, (201) 935-2120 

Tolowa 

Diplomat/PC, (201) 785-1830 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

Albuquerque 

Century Electronics, (505) 292-2700 

Buffalo 

Summit Distributors, (716) 884-3450 

Farmingdale 

Arrow Electronics, (516) 694-6800 
Fishkill 

Arrow Electronics, (914) 896-7530 

Rochester 

Summit Distributors, (816) 334-8110 

Smithtown 

Current Components, (516) 979-9030 

Woodbury 

Diplomat Electronics, (516) 921-9373 

Cleveland 

Arrow Electronics, (216) 464-2000 

Centerville 

Bub Ehrilich, (513) 885-5600 

Dayton 

Arrow Electronics, (513) 253-9176 • 

Tulsa 

Hall-Mark Electronics, (918) 835-8458 

Portland 

Almac/Stroum Electronics, (503) 292-3534 
Horsham 

Pioneer/Delaware Valley, (215) 674-5710 
Austin 1 

Hall-Mark Electronics, f512) 837-2814 
Quality Components, (512) 458-4181 

Dallas 

Hall-Mark Electronics, (214) 231-5101 

Garland 

Bob Rainwater, (214) 233-5833 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Quality Components, (713) 789-9320 
Sterling Electronics, (713) 627-9800 

Salt Lake City 

Calron Electric Supply, (801) 487-7451 
Century Electronics, (801) 487-8551 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Kierulff Electronics, (206) 575-4420 

Tukwila 

Kierulff Electronics, (206) 575-4420 

West Allis 

Hall-Mark Electronics, (414) 476-1270 

Ontario, Ottawa 

Zentronics Limited, (613) 238-6411 

Ontario, Toronto 

Future Electronics, (416) 677-7820 

Zentronics Limited, (416) 789-5111 

British Columbia, Vancouver 

Bowtek Electric, (604) 736-1411 

Manitoba, Winnipeg 

Bowtek Electronic, (204) 633-9523 

Quebec, Montreal 

Future Electronics, (514) 735-5775 

Zentronics Limited, (416) 635-2822 

Alberta, Edmonton 

Bowtek Electric, (403) 426-1072 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


MOS Technology 

MOS Technology, Inc. 

Valley Forge Corporate Center 
950 Rittenhouse Road 
Norristown, PA 19401 
(215) 666-7950 
TWX: (510) 660-4033 

Speclfie product information: 

Local Representative 

literature: 

Local Representative, written inquiries to above 
address, Attn: Marketing Departmnt 

Prrc and delivery: 

Local Represenative 
Place an order: 

Local Represenative 
All other inforamtion: 

Local Represenative 

Sates Offices & Representatives 

AL Huntsville 

Currie Peak & Frazier, Inc., (205) 536-5650 

CA Culver City 

De’Angelo, Rothman & Co., (213) 398-6239 

Los Altos 

W. W. Posey Co., Inc., (415) 948-7771 

CN Southington 

Orion Group, (203) 621-5941 

FL Orlando 

Currie Peak & Frazier, (305) 855-0843 

MA Marblehead 

Orion Group, (617) 637-3918 

NC Grensboro 

Currie Peak & Frazier, (919) 273-3040 

NH Mount Vernon 

Orion Group, (603) 673-6380 
NJ Nutley 

Fa Ik/ Baker, (201) 661-2430 

OH Medina 

,■ McShane Inc., (216) 725-4568 

OK Tulj* 

Norveli Assoc., (918) 663-1247 

PA King of Prussia 

Rivco, (215) 265-5211 

TX Dallas 

Norveli Assoc., (214) 233-0020 

WA Seattle 

Sea Well, (206) 783-2043 


Mostek 

Mostek Corporation . 

1215 West Crosby Road 

Carrollton, Texas 75006 

(214) 242-0444 

TWX: (910) 860-5945 

Telex: 730423 

Sales Offices & Representatives 

AL Huntsville 

Beacon Associates, (205) 881-5031 

AZ Phoenix 

Regional Sales Office, (602) 997-7573 
CA Culver City 

Bestronics, (213) 870-9191 

Irvine 

Regional Sales Office, (714) 549-0397 

Redwood City 

James S. Heaton Co., (415) 367-9000 
San Diego 

Harvey King, (714) 566-5252 

San Jose 

Regional Sales Office, (408) 287-5080 

CO Wheat Ridge 

Waugaman Assoc., (303) 423-1020 

■CT Greenwich 

Regional Sales Office, (203) 622-0955 

W. Hartford 

New England Tech. Sales, (203) 236-4705 
FL Ft. Lauderdale 

Beacon Electronic Assoc., (305) 971-7320 

Tampa 

Regional Sales Office, (813) 876-1304 

GA Atlanta 

Beacon Assoc., (404) 351-3654 

IL Rolling Meadows 

Sumer, Inc., (312) 394-4900 


Roselle 

Regional Sales Office, (312) 529-3993 

Carmel 

Rich Electronics Marketing, (317) 844-8462 
Olathe 

Rush & West Assoc., (913) 764-2700 

Burlington 

New England Tech. Sales, (617) 272-0434 

Waltham 

Regional Sales Office, (617) 899-9107 

Silver Springs 

Marktron, Inc., (301) 762-6210 
Timonium 

Marktron Inc., (301) 252-7111 
Grosse Point Park 
Greiner Assoc., (313) 499-0188 
Edina 

Regional Sales Office, (612) 835-7303 

St. Paul 

Cahill Assoc., (612) 646-7217 

Ballwin 

Rush & West Associates, (314) 394-7271 

Charlotte 

Beacon Associates, (704) 525-7412 

East Hanover 

HLM Associates, (201) 386-0794 

Morris Plains 

. HLM Associates, (201) 539-8050 

Albuquerque 

Waugaman Associates, (505) 294-1436 
Liverpool 

James Semple Associates, (315) 458-4775 

Northpoint 

HLM Associates, (516) 757-1606 

Rochester 

James Semple Associates, (716) 544-8583 
Brecksville 

Regional Sales Office, (216) 526-6747 
Cincinnati 

Makin Assoc., (513) 871-2424 
Miamisburg 

Regional Sales Office, (513) 866-3405 

Portland 

Northwest Mkt. Assoc., Inc., (503) 297- 
2581 

Fort Washington 

Regional Sales Office, (215) 628-9050 

Oreland 

CMS Marketing, (215) 885-5106 

Oakridge 

Beacon Assoc., (615) 482-2409 
Carrollton > 

Regional Sales Office, (214) 243-1017 
Dallas 

West & Assoc., (214) 661-9400 

Farmers Branch 

Regional Sales Office, (214) 243-1017 
Salt Lake City 

Waugaman Associates, (801) 363-0275 

Charlottesville 

Marktron, Inc., (301) 762-6210 

Bellvue 

Northwest Mkt. Assoc., Inc., (206) 455- 
5846 

Milwaukee 

Sumer, inc., (414) 259-9060 

Downsview, Ontarfo 

Weber Electronics, (416) 638-1322 

Montreal, Quebec 

Weber Electronics, (514) 933-2739 

Distributors 

Huntsville 

Hallmark Electronics, (205) 837-8700 
Phoenix 

Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 243-4101 

Costa Mesa 

Schweber Electronics, (714) 556-3880 

Los Angeles 

Kierulff Electronics. (714) 636-1030 

aio Alto 

Kierulff Electronics, (415) 968-6292 
San Diego 

Cramer Electronics, (714) 565-1881 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Cramer Electronics, (408) 739-3011 
Intermark Electronics, (408) 738-1111 

Denver 

Cramer Electronics, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 


Hamden 

Arrow Electronics, (203) 248-3807 

North Haven 

Cramer Electronics, (203) 239-5641 
Clearwater 

Dipiomat/Southland, Inc., (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Cramer Electronics, (305) 923-8181 

Orlando 

Cramer Electronics, (305) 894-1511 
Atlanta 

Cramer Electronics, (404) 448-9050 

Elk Grove 

Kierulff Electronics, (312) 593-8650 

Mt. Prospect 

Cramer Electronics, (312) 593-8230 

Skokie 

Bell Industries, (312) 965-7500 

Fort 'Wayne 

Fort Wayne Electronics, (219) 423-3422 

Indianapolis 

Advent Electronics, (317) 297-4910 

Billercia 

Kierulff Electronics, (617) 667-8331 

Burlington (M.A.) 

Lionex Corp., (614) 272-9400 

Newton 

Cramer Electronics, (617) 969-7700 

Baltimore 

Arrow Electronics, (202) 737-1700 

Columbia 

Technico, Inc., (301) 461-2200 

Gaithersburg 

Cramer Electronics, (301) 948-0110 
Farmington 

Diplomat/Northland, (313) 477-3200 
Bloomington 

Arrow Electronics, (612) 888-5522 

Edina 

Cramer Electronics, (612) 835-7811 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

St. Louis 

OWvfr Industrie! Electronics 13141 863- 
7800 

Greensboro 

Hammond Electronics, (919) 275-6391 

Winston Salem 

Cramer Electronics, (919) 725-8711 
Cherry Hill 

Cramer Electronics, (609) 424-5993 

Moonachie 

Cramer Electronics, (201) 935-5600 

Morrestown 

Arrow Electronics, (609) 235-1900 

Rutherford 

Kierulff Electronics, (201) 935-2120 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Cramer Electronics, (505) 265-5767 

Buffalo 

Summit Electronics, (716) 884-3450 

East Syracuse 

Cramer Electronics, (315) 437-6671 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Fishkill 

Arrow Electronics, (914) 896-7530 

Hauppauge, L.l. 

Cramer Electronics, (516) 231-5600 

Hicksvjlle, L.l. 

Kierulff Electronics, (516) 433-5530 

Rochester 

Cramer Electronics, (716) 275-0300 
Summit Electronics, (716) 334-8110 

Westbury 

Schweber Electronics, (516) 334-7474 

Beachwood 

Arrow Electronics, (216) 464-2000 

Cleveland 

Cramer Electronics, (216) 248-8400 

Dayton 

Arrow Electronics, (513) 253-9176 

Horsham 

Schweber Electronics, (215) 441-0600 

Greensville 

Hammond Electronics, (803) 233-4121 
Austin 

Quality Components, Inc., (512) 458-4181 
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Mostek (cont) 


Dallas 

Cramer Electronics, (214) 661-9300 
Quality Components, (214) 387-4949 
Houston 

Quality Components, Inc., (713) 772-7100 

UT Salt Lake City 

Carlon Electronic Supply, (801) 487-7451 

WA Seattle 

Kierulff Electronics, (206) 575-4420 

Tukwila 

Cramer Electronics, (206) 575-0907 
Wl Oak Creek 

Arrow Electronics, (414) 764-6600 
Can Mississauga 

Prelco Electronics, (416) 678-0401 

Montreal, Quebec 

Prelco Electronics, (514) 389-8051 


Motorola Semiconductor 

Motorola Semiconductor Products 
5005 East McDowell Road 
Phoenix, Arizona 85008 

Specific product information 

Contact nearest district sales office or fran- 
chised distributor 

Application engineering: 

See roduct information 
Literature: 

See above 
Price and delivery: 

Direct contact with the proper people in the 
factory, if required, can be made through one 
of the sales offices or distributors. 

Place an order: 

See Price & Delivery 
Follow-up an 6rder: 

See above 

Sales Offices & Representatives 


AL 

AZ 


CA 


CO 

CT 

DC 

FL 


IN 

KS 

MA 

M! 


Huntsville 

Motorola, (205) 533-1650 

Phoenix 

Motorola, (602) 994-6326 

Scottsdale 

Motorola, (602) 949-3811 
Encino 

Motorola, (213) 986-6850 

Los Angeles 

Motorola, (213) 865-9552 

San Diego 

Motorola, (714) 560-4644 

San Jose 

Motorola, (408) 985-0510 

Santa Ana 

Motorola, (714) 634-2844 

Denver 

Motorola, (303) 773-6800 

Hamden 

Motorola, (203) 281-0771 
Washington, D.C. 
Motorola, (301) 577-2600 
Ft. Lauderdale 
Motorola, (305) 473-6000 
Maitland 

Motorola, (305) 644-3422 
Pompano Beach 
Motorola, (305) 491-8141 
St. Petersburg 
Motorola, (813) 576-6030 
Cedar Rapids 
Motorola, (319) 377-9439 
Chicago 

Motorola, (312) 992-2320 

Franklin Park 

Motorola, (312) 576-2788 

Schaumburg 

Motorola, (312) 576-5518 
Schiller Park 
Motorola, (312) 678-7205 
Ft. Wayne 

Motorola, (219) 484-0436 

Indianapolis 

Motorola, (317) 849-7060 

Mission 

Motorola, (913) 384-3050 

Lexington 

Motorola, (617) 861-1350 
Benton Harbor 

Motorola, (616) 857-2159 


MN 

MO 

NC 

NJ 

NY 


OH 

OK 

OR 

PA 

SC 

TN 

TX 


VA 

WA 


Wl 

Can 


Inti 

Inti 

Inti 

Inti 

Inti 


Inti 


Inti 
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Garden City 

Wiesbaden 9 

Motorola, (313) 261-6200 

Motorola GmbH, Geschaftsbereich Hal- 

Minneapolis 

bleiter, Tel: (6128) 872800 

Motorola, (612) 545-0251 

inii Holland, Uirechi 

St. Louis 

Motorola N.V., Tel: 030 510207 

Motorola, (314) 872-7681 

Inti Hong Kong 

Raleigh 

Hunghom, Kowloon 

Motorola, (919) 782-7604 

Motorola Semiconductors H.K. Ltd , Tel: 

River Edge 

K-632201/05 

Motorola, (201) 488-1200 

Inti Israel, Tel Aviv 

Fishkill 

Tel: 03-38973 

Motorola, (914) 896-8970 

Inti Italy 

Hauppauge 

Bologna 

Motorola, (516) 231-9000 

Motorola Semiconduttori S P A., Tel: 

Rochester 

266905 

Motorola, (716) 381-7220 

Milan 

Syracuse 

Motorola Semiconduttori S.P.A., Tel: 

Motorola, (315) 454-9373 

738-6141 

Cleveland 

Rome 

Motorola, (216) 461-3160 

Motorola Semiconduttori S.P.A., Tel: 

Dayton 

83 14 7 46 

Motorola, (513) 294-2231 

Inti Japan 

Worthington 

Osaka 

Motorola, (614) 846-9460 

Motorola Semiconductors Ltd.. Tel: 06- 

Tulsa 

262-4637 

Motorola, (918) 664-5227 

Tokyo 

Portland 

Motorola Semiconductors Ltd., Tel: 03- 

Motorola, (503) 297-2235 

499-1241 

Ft. Washington 

Inti Mexico 18, D.F. 

Motorola, (215) 643-4500 

Productos Semiconductors Motorola de 

Columbia 

Mexico, S.A. Tel: 905/543-0003 

Motorola, (803) 788-0585 

Inti Puerto Rico, Santurce 

Knoxville 

Motorola Americas, Tel: (809) 723-9350 

Motorola, (615) 690-5592 

Inti Singapore 

Austin 

Motorola Singapore Pty. Ltd., Tel : 361-755 

iviulofuia, {o\2) 452-76/3 

Inti Sweden, Solna 

Dallas 

Motorola Semiconductor AB. Tel: 08/82 

Motorola, (214) 661-9829 

92 95 

Houston 

Inti Switzerland 

Motorola, (713) 668-4583 

Geneva 

Charlottesville 

Motorola Semiconductor Products, Inc., 

Motorola, (804) 977-3691 

Tei: (022) 33 56 07 

Kirkland 

Zurich 

Motorola, (206) 827-4681 

Motorola Semiconductor Products Inc., 

Seattle 

Tel: (051) 65 56 56 07 

Motorola, (206) 622-9960 

Inii Taiwan, Taipei 

Wauwatosa 

Motorola Asia, Ltd,, Tel: 510707, 510708, 

Motorola, (414) 476-5554 

579832 

Downsview, Ontario 


Motorola Semiconductor Products, (416) 

Distributors 

661-6400 


Ottawa, Ontario 

AL Huntsville 

Motorola Semiconductor Products, (613) 

Hall-Mark Electronics, (205) 837-8700 

729-4361 

AZ Phoenix 

Montreal, Quebec 

Hamilton/Avnet Electronics, (602) 275-7851 

Motorola Semiconductor Products, (514) 

Liberty Electronics/Arizona, (602)257-1272 

731-6881 

CA Culver City 

Vancouver B.C. 

Motorola Semiconductor Products, (604) 

Hamilton Electro Saies/L.A., (213) 558- 

985-3141 

El Segundo 

Argentina, Buenos Aires 

Liberty Electronics Corp,, (213) 322-8100 

Motorola International, Tel: 46/7437 

Irvine 

Australia, Sidney 

Cramer/Lcs Angeles, (213) 771-8300 

Motorola Semiconductor Products Div., 

Mountain View 

Tel: 43-4409/4299 

Elmar Electronics, (415) 961-3611 

Brazil, San Paulo 

Hamilton/Avnet Electronics. (415) 961-7000 

Motorola Semiconductors do Brasil, Ltd., 

Palo Alto 

Tel: 71-3185 or 70-7286 

Kierulff Electronics, Inc., (415) 968-6292 

Denmark, Lyngby 

San Diego 

Motorola Semiconductors, Tel: (01) 88 

Hamilton/Avnet Electronics, (714) 279-2421 

44 55 

Liberty Electronics/San Diego, (714) 565- 

England 

9171 

Manchester 

CO Commerce City 

Motorola Semiconductors Ltd., Tel: 061- 

Elmar Electronics, (303) 287-9611 

833-0731 

i Denver 

Wembly, Middlesex 

Hamilton/Avnet Electronics, (303) 534-1212 

Motorola Semiconductors Ltd., Tel: 01- 

CT Danbury 

902-8836 

Schweber Electronics, (203) 792-3500 

France, Paris 

Georgetown 

Motorola Semiconductors, S.A. Tel: 551 

Hamilton/Avnet, (203) 762-0361 

50 61 

North Haven 

Germany 

Cramer Electronics, (203) 239-5641 

Langenhagen/Hannover 

FL Ft. Lauderdale 

Motorola GmbH, Geschaftsbereich Hal- 

Hall-Mark Electronics, (305) 971-9280 

bleiter, Tel: (0511) 77-20-37 

Hamilton/Avnet Electronics, (305) 971-2900 

Munich 

Hollywood 

Motorola GmbH, Geschaftsbereich Hal- 

Schweber Electronics, (305) 927-0511 

bleiter, Tel: (089) 79-89-38 

Orlando 

Nurnberg 

Cramer Electronics, (305) 894-1511 

Motorola GmbH, Geschaftsbereich Hal- 

Hall-Mark Electronics, (305) 855-4020 

bleiter, Tel: (0911) 65761 

GA Atlanta 

Sindelfingen 

Cramer Electronics, (404) 448-9050 

Motorola GmbH, Geschaftsbereich Hal- 

Norcross 

bleiter, Tel: (07031) 83074 

Hamilton/Avnet Electronics, (404) 448-0800 


©1C MASTER 1978 



M otorola Semiconductor (cont) 

IL Chicago 

Newark Electronics Corp., (312) 638-4411 
Semiconductor Specialists, (312) 279-1000 

Elk Grove Village 

Schweber Electronics, (312) 593-2740 

Mt. Prospect 

Cramer Electronics, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Graham Electronics Supply, (317) 634- 
8202 

Pioneer/Indianapolis, (317) 849-7300 

KS Lenexa 

Hall-Mark Electronics, (913) 888-4747 
Hamilton/Avnet Electronics, (913)888-8900 

LA Metairie 

Sterling Electronics, (504) 887-7610 

MA Lexington 

Harvey Electronics, (617) 861-9200 
Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MO Gaithersburg 

Cramer/Washington, (301) 948-0110 
Pioneer/Washington Electronics, (301) 
948-0710 
Hanover 

Hamilton/Avnet Electronics, (301) 7'96-5000 

Rockville 

Schweber Electronics, (301) 881-3300 

Savage 

Pyttronic Industries, (301) 792-0780 

Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer, (313) 525-1800 
R S Electronics, (313) 525-1155 
MN Eden Prairie 

Schweber Electronics, (612) 941-5280 
Edina 

Cramer/Minneapoiis, (612) 635-7811 

Hamilton/Avnet Electronics, (612)941-3801 
MO Earth City 

Hall-Mark Electronics/St. Louis, (314) 291 - 
5350 

Hazelwood 

Hamilton/Avnet Electronics, (314)731-1144 

NC Greensboro 

Pioneer Electronics, (919) 273-4441 

Winston-Salem 

Cramer Electronics, (919) 725-8711 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Mt. Laurel 

Hamilton/Avnet. Electronics, (609) 234-2133 

Moorestown 

Arrow Electronics, (609) 235-1900 

Pennsauken 

Resco Electronics, (609) 662-4000 or (215) 
925-6900 

Saddle Brook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 

NY Elmsford 

Zeus Components, (914) 592-4120 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Hauppauge, L.l. 

Cramer Electronics, (516) 231-5600 
Rochester 

Cramer Electronics, (716) 275-0300 
Hamilton/Avnet Electronics, (716)442-7820 
Schweber Electronics, (716) 461-4000 
Syracuse 

Cramer Electronics, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 

Westbury, L.l. 

Hamilton/Avnet Electronics, (516)333-5800 
Schweber Electronics, (516) 334-7474 . 

Woodbury, L.l. 

Harvey Electronics, (516) 921-8700 

OH Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer-Standard Electronics, (216) 587- 
3600 


OK 

PA 


SC 

TX 


UT 

WA 


Wl 


Can 


Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 


MANUFACTURERS & DISTRIBUTORS DIRECTORS 


Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer, (513) 236-9900 

Solon 

Cramer/Cleveland, (216) 248-8400 
Tulsa 

Hall-Mark Electronics, (918) 835-8458 
Horsham 

Pioneer/Philadelphia, (215) 674-5710 

Pittsburgh 

Pioneer, (4l2) 782-2300 

Columbia 

Dixie Radio Supply Company, (803) 779- 
5332 

Austin 

Hall-Mark Electronics, (512) 837-2814 
Sterling Electronics, (512) 836-1341 
Dallas 

Hall-Mark Electronics, (214) 231-5101 
Hamilton/Avnet Electronics, (214)661-8661 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 

El Paso 

Midland Specialty Co., (915) 533-9555 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Sterling Electronics, (713) 627-9800 

Salt Lake City 

Hamilton/Avnet Electronics, (801) 972-2800 

Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics Corp., (206) 453-8300 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Oak Creek 

Arrow Electronics, (414) 764-6600 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 

Calgary, Alberta 

Varah’s, (403) 276-8818 

Downsview, Ontario 

Zentronics, Ltd., Tel: (416) 635-2822 

London, Ontario 

CM Petersoq Co., Ltd., (519) 434-3204 

Mie ai eaa u ga, ntarlo 

Hamilton/Avnet Electronics, (416) 677-7432 

Montreal, Quebec 

Cesco Electronics, Ltd., (514) 735-5511 

Ottowa, Ontario 

Hamilton/Avnet Electronics, (613) 262-1700 
Zentronics, Ltd., (613) 232-3591 

Quebec, Quebec 

Cesco Electronics, Ltd., (418) 524-4641 

St. Laurent, P.Q. 

Hamilton/Avnet Electronics, (514) 331-6443 

Mount Royal, Quebec 

Zentronics, Ltd., (514) 735-5361 

Vancouver, B. C. 

Intek Electronics, Ltd., (604) 324-6831 

L. A. Varah, Ltd., (604) 873-3211 

Willowdale, Ontario 

Electro Sonic, Inc., (416) 494-1555 

Argentina, Buenos Aires 

Compania de Semi 

Australia 

Brighton, Victoria 
Total Electronics 

Crows Nest, N.S.W. 

Cema Distributors Pty., Ltd., Tel: 439-4655 

Austria, Wien \ 

Elbatex GmbH, Tel: (0222) 86-91-58 

Belgium, Brussels 

Diode Belgium, Tel: (02) 428-51-05 

Chile, Santiago 

Raylex Ltd. 

Colombia, Bogota 
Etelco 

Denmark, Havdrup 

GDS-Henckel Aps, Tel: (03) 38-57-16 

Finland, Helsinki 

Field Oy, Tel: (80) 69-22-577 

France 

Brest Cedex 

Bellion, Tel: (98) 803800 

Gentilly 

Celdis, Tel: (01) 581-00-20 

Nancy 

Ets GROS S.A., Tel: (028) 24242? 

Rungis 

S.C.A.I.B., S.A., Tel: (01) 687-23-13 

Saint Andre Les Lille 

Ets GROS S.A., Tel: (020) 556470 

Saint Priest en Jarez 

Ste FEUTRIER, Tel: (77) 746733 


Suresnes 

Feutrier lie de France, Tel: (01) 772-46-46 

Toulouse 

Ste Commercial Toutelectrique, Tel: (61) 
624784 

Inti Germany 
Berlin 

Distron oHG, Tel: (30) 8-24-30-61 

Bremen 

Mutron Muller & Co., KG, Tel: (0421) 31- 
04-85 

Burgwebel/Hannover 

E.B.V. Electronik Vertriebs, Tel: (051) 39- 
45-70 

Camberg 

Jermyn GmbH, Tel: (6434) 6005 

Dortmund 

R.T.G., E. Springorum KG, Tel: (0231) 
57-92-52 

Dusseldorf 

E.B.V. Elektronik Vertriebs, Tel: (02-1) 
8-48-46 

Dueseldorf/Meerbusch 

Sasco, Tel: (02150) 14-33 

Frankfurt 

E.B.V. Elektronik Vertriebs, Tel: (0611) 
72-04-16 

Hamburg 

R.T.G., Tel: (040) 29-29-66 

Hannover 

Sasco, Tel: (0511) 86-25-86 
Hannover- Vahrenwald 
R.T.G., Tel: (0511) 66-20-26 
Mannheim-Vogelstang 
R.T.G., Tel: (0621) 70-88-88 
Munchen 

Celdis GmbH, Tel: (89) 45-43-06/08 
E.B.V. Elektronik Vertriebs, Tel: (089) 64- 
40-55 

R.T.G., Tel: (089) 36-65-00 

Putzbrunn b. Munchen 

Sasco Vertrieb von Electronischen, Tel: 

(089) 46-50-81 

Schwalbach 

Technoprojekt, Tel: (06196) 8-21-00 

Stuttgart-Bad Cannstatt 

Technoprojekt, Tel: (0711) 56-17-12 

Stuttgart 1 

Sasco, Tel: (0711) 24-45-21 

E.B.V. Elektronik Vertriegs, Tel: (0711) 

24-74-81 

Stuttgart-Degerloch 

Ijt.T.G., Tel: (0711) 76-64-28 

Wiesbaden 

R.T.G., Tel: (06121) 52-73-09 
Inti Greece, Thessaloniki 

Macedonian Electronics, Ltd., Tel: 42- 
60-32 

Inti Holland, Utrecht 

N:V. Diode, Tel: (30) 88-42-14 
Inti Hong Kong 

Alberta Elec. Co., Ltd., Tel: 5-7299211-4 

Inti Iran, Tehran 

Milcom, Ltd., Tel: 66-12-14/15 

Inti Italy 

Bologna 

Celdis Italians SpA, Tel: (51) 31-08-43 
Cramer Italia SpA, Tel: (51) 42-28-90 

Milano 

Celdis Italians SpA, Tel: (02) 688-96-51 
Cramer Italia SpA, Tel: (02) 376-40-39 

Roma 

Celdis Italians SpA, Tel: (06) 42-38-55 
Cramer Italia SpA, Tel: (06) 513-93-90 

Torino 

Celdis Italians SpA, Tel: (11) 35-83-12 

Inti Japan 

Hantano-City 

International Rectifier Corp., Japan, Ltd. 

Naniwa-Ku, Osaka-City 
Shinko Denki K.K. 

Bunkyo-Ku, Tokyo 
Fuji Electronics Co., Ltd. 

Chiyoda-Ku, Tokyo 

Tokyo Denshi Kagaku-Kizai Co., Ltd. 

Meguro-Ku, Tokyo 
Tachibana Shokai K.K. 

Musashino-City, Tokyo 
Maruei Shoji K.K. 

Inti Mexico, Tlacoquemecatl 

Mexel 

Inti New Zealand, Auckland 

Cema-Elekon, Ltd., Tel: 760-019 


©!C MASTER 1978 


2091 



C MASTER 
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Inti Norway, Oslo 

Ola Tandberg Eiektro A/S, Tel: (02) 19- 

70-30 

Inti Philippines, Makari, Rizel 

Magnus Elect. Corp,, Tel: 89-23-38 
Inti Portugal, Lisbon 

Equipamentos de Laboratorie Ltda., Tel: 
97-02-51 

Inti Singapore 

General Electronics & PTE, Tel: 258-7339, 

258-8706 

Inti South Africa 

Maitland 

L'Electron, Tel: 51-8698/51-5296 

Wynberg, Tvl. 

L'Electron, Tel: 406290/296, 408057/095 
Inti Spain 

Barcelona 

Hispano Electronics S. A. 

Madrid ' 

Hispano Electronica, S.A., Tel: (01) 619- 

41-08 

Inti Sweden, Enskede 

Interelko AB, Tel: (08) 49-25-05 
Inti Switzerland 

Geneve 

GDC— Muller S.A., Tel: (022) 21-59-77 

Zurich 

GDC— Muller, S.A., Tel: (01) 47-28-50 
Omni Ray A.G., Tel: (01) 34-07-66 

Wettingen 

Elbatex A.G., Tel: (056) 26-56-41 
Inti Taiwan, Taipei 

Strong Industrial Co., Ltd., Tel: 521-8826/ 
8827 

Inti Thailand, Bangkok 

G. Simon Radio Co., Ltd., Tel: 30991-3 

Inti Turkey 

Ankara 

Altay Kolletif Sirketi, Tel: 25-25-06 

Istanbul 

Era Electronik Sanayi, Tel: 64-30-05 

Inti United Kingdom 

Harlow, Essex 

ITT Components, Tel: (0279) 26777/26811 

Ealing, London 

Cramer Components, Ltd., Tel: (01) 579- 
30-01 

Oldham, Lancs. 

A, M. Lock & Co., Ltd., Tel: (061) 652- 
04-31 

Reading, Berks. 

Celdis Ltd., Tel: (0734) 585-171 

Sevenoaks, Kent 

Jermyn Industries, Tel: (732) 511-74 

Slough, Bershire 

Macro Marketing Ltd., Tel: 06286 63011 

Slough, Bucks. 

GDS (Sales) Ltd, Tel' 753-30-211 

Inti Uruguay, Montevideo 

Eneka Sa Avida Uruguay 

Inti Venezuela, Caracas 

J, Kiwsow Representatives 
Inti Yugoslavia, Beograd 

Elektrotehna, Tel: 628-155 


National Semiconductor 


National Semiconductor 
2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 732-5000 
TWX: (910) 339-9240 


Specific product information: 

Digital Dept. Head ext. 5715 

Bipolar logic ext. 5832 

CMOS Logic ext, 5720 

Interface ext. 5873 

Discrete Devices ext. 5710 

Hybrid Devices ext. 5854 

Linear 1C Dept. Head ext. 5719 

Advanced Linear ext. 5884 

Consumer ext. 5851 

Standard Linear ext. 5856 

Memory Systems (OEM) ext. 5838 

Microprocesor Dept. Head ext. 5956 

All Microprocessor Products ext. 5543 

Low Cost Microprocessors ext. 5175 

Standard & High Performance ext. 5175 

Training ext. 6453 


Modules ext. 5831 

MOS LSI Dept. Head ext. 5864 

Calculator Chips ext. 5883 

Clocks and Timing ext. 5844 

Custom Circuits ext. 5844 

LSI Communication Circuits ext. 5834 

Watch Circuits ext. 5864 

MOS Memory Components Dept. Head ext. 5723 

RAMS exf. 5891 

ROMS ext. 5891 

Transducers ext. 5393 

Application engineering: 

Digital ext. 6523 

Discrete ext. 5566 

Hybrid ext. 6264 

Linear 

Advanced ext. 5613 

Consumer ext. 5607 

Standard ext. 5607 

Microprocessors ext. 5120 

MOS/LSI ext. 6587-6523 

MOS Memory ext. 5718 

Transducer ext. 5394 

Literature: 

Caro! Garcia, Marketing Services ext. 5142 

Price and delivery: 

See listing of sales offices and representatives 

Place an order: 

See listing of sales offices and representatives 

Follow-up an order: 

Customer Service 

Distributor Sales ext. 6610 

OEM Saies ext. 6620 

All other information: 

Chuck Signor Public Relations ext. 5140 


Sales Offices & Representatives 

AL Huntsville 

Interep Assoc., (205) 881-3677 
National Semiconductor, Dixie Regional 
Office, (205) 881-0622 
AZ Scottsdale 

Fred Board Assoc., (602) 994-9388 
National Semiconductor, Rocky Mountain 
Regional Office, (602) 945-8473 
CA Irvine 

National Semiconductor Western Area 
Office, (714) 957-1626 

San Diego 

National Semiconductor District Saies 

Office, (714) 565-8411 

S.R. Electronics, (714) 455-0300 

Santa Clara 

Criterion Saies, Inc., (408) 243-3600 
National Semiconductor, North-West Re- 
gional Office. (408) 247-6397 

Sherman Oaks 

Great American Rep Co.. (213) 990-4870 
National Semiconductor, Los Angeles Re- 
gional Office, (213) 995-8335 

Tustin 

National Semiconductor, Southern Calif. 
Regional Office, (714) 832-8113 
CO Denver 

Electrodyne, (303) 757-7679 
CT Westport 

NRG Limited, (203) 226-7527 
Wilton 

National Semiconductor Northeast Area 
Sales Office, (203) 762-0378 
FL Altamont Springs 

QXI, (305) 331-1001 
Ft. Lauderdale ' 

National Semiconductor, Regional Office, 

(305) 772-6970 

St. Petersburg 

QXI, (813) 821-2281 

Tamarac 

QXI, (305) 485-6030 

GA Atlanta 

Interp Assoc., (404) 394-7756 
IA Cedar Rapids 

Gassner & Clark Co., (319) 393-5763 
IL Mt. Prospect 

Delta Technical Sales, (312) 253-9440 
National Semiconductor, West-Central Re- 
gional Office, (312) 394-8040 
IN Fbrt Wayne 

Advanced Component Sales, 

(219) 484-0722 
Indianapolis 

Advanced Component Sales, 

(317) 545-6441 


MA 


MD 


Ml 


MN 


MO 


NC 

NJ 


NM 

NY 


OH 


OR 

PA 


TX 


UT 

WA 


Can 


Inti 

Inti 

Inti 

Inti 


National Semiconductor. North-Central 
Regional Office, (317) 255-5822 

Lexington 

A/D Systems Sales, (617) 861-6370 
National Semiconductor, North-East Re- 
gional Office, (617) 861-6090 

Glen Burnie 

National Semiconductor, Capital Regional 
Office, (301) 760-5220 
Trimark. Inc., (301) 768-2800 

Farmington Hills 

National Semiconductor, District Sales Of- 
fice, (313) 553-0600 

Grand Rapids 

Representative ot Electronic Products, 
(616) 942-1320 

Southfield 

Representative of Electronic Products, 
(313) 559-1080 

Minneapolis 

National Semiconductor, Regional Office, 
(612) 888-3060 

Stan Clothier Co., (612) 944-3456 

Earth City 

Cen Tech, (314) 291-4230 

Raytown 

Cen Tech, (816) 358-8100 
Highpoini 

Engineering Devices Corp , (919) 869-7200 

Englewood Cliffs 

National Semiconductor, District Sales Of- 
fice, (201) 461-5959 

Fort Lee 

New Jersey NECCO, (201) 461-2789 

Albuquerque 

A. O. Electronics, (505) 883-1003 

Metropolitan Area 

LEJ Component Sales, (516) 694-9090 
National Semiconductor, Mid-Atlantic Re- 
gional Office, (516) 921-2589 

Poughkeepsie 

National Semiconductor, Regional Office, 
(914) 462-2380 

Rochester 

Electra Sales Corp., (716) 436-4030, 436- 
4037 

Syracuse 

Electra Sales Corp., (315) 455-5783 
National Semiconductor, CAN-AM Region- 
al Office, ^(315) 455-5858 

Columbus' 

Micro-Tec, Inc., (£14) 888 9761/52 

Highland Heights 

Micro-Tec, (216) 461-0191 
National Semiconductor, East-Central Re- 
gional Office. (216) 461-0191 

Vandalia ' 

Micro-Tec, Inc., (513) 890-7270 
Beaverton 

Vantage Corp., (503) 646-3466 

Ft. Washington 

National Semiconductor, Liberty Regional 
Office, (215) 628-8877 

Huntington Valley 

Omega Electronic Sales, (215) 947-4135 
Dallas 

National Semiconductor, South-Central 
Regional Office, (214) 690-4552 

Ei Paso 

A Q. Electronics, (915) 545-2363 

Garland 

Carter Assoc., (214) 276-7151 

Houston 

Carter Assoc.. (713) 789-1680 
Salt Lake City 
Electrodyne. (801) 277-8392 

Bellevue 

National Semiconductor, District Sales Of- 
fice, (206) 454-4600 
Vantage Corp., (206) 455-3640 

Downsview, Ontario 

National Semiconductor, District Sales Of- 
fice, (416) 635-7260 
Mississauga, Ontario 
Canadian Microsales, (416) 677-6633 
Western Provinces 
see Washington 
Argentina, Buenos Aires 
Thiko Automacipn S.R.L., Tel: 40-4122 
Australia, Bayswater Victoria 
NS Electronics Pty., Ltd., Tel: 03-729-6333 
Austria, Wien 

W Moor GmbH, Tel: 0222/638294/635981 
Belgium, Bruxelles 

J, P, Lemaire, Tel: 478 4847 
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National Semiconductor (cont) 

National Semiconductor, Belgium, Tel: OS- 
478 3400 

Inti Brazil, Sao Paulo 

Alfatronic, Tel: 282-0915 
Cosele Ltda., Tel: 257-3535 
Labo Industrial 

NS Electronics Do Brasil, Telex: 1121008 

CABINE SAO PAULO 

Repil 

Inti Chile, Santiago 

Rodolfo Baffico G., Tel: 481 426 
Inti Colombia, Bogota 

Hernando Herrera, Metal Mecanica y Elec- 
tronics, Tel: 478 112 
Inti Denmark, Copenhagen 

National Semiconductor, Denmark, Tel: 
(1) 153 110 

Inti Finland, Helsinki 

Hilvonen Technical Products Oy, Tel: (90) 
440 082 

Inti France, Fontenay aux Roses 

National Semiconductor, France, Tel: 660 
81 40 

Inti Germany 

Bad Homburg 

National Semiconductor GmbH, Tel: 
06172/23011 

Fuerstenfeldbruck 

National Semiconductor GmbH, Tel: 

. 08141/1371 

Hamburg 

National Semiconductor GmbH, Tel: 

040/868457 

Leinfelden-Stuttgart 

National Semiconductor GmbH, Tel: 

0711/751057 

Munchen 

National Semiconductor GmbH, Tel: 
089/915027 

Inti Hong Kong, Kowloon 

NS Electronics (Hong Kong) Ltd., Tel: 3- 
411241-8 

Inti lnd>9 B o mb a y 

Sujata Sales & Exports Ltd., Telex: 
0113855 

Inti Indonesia, Bandung 

PT NS Electronics Bandung, Tel: 56051 

Inti Israel, Tel Aviv 

Electronic Microsystems Ltd., Tel: (03) 
412 403 

Inti Italy 

Milano 

Inter-Rep SRL, Tel: (02) 688 1783 
National Semiconductor SRL, Tel: (02) 469 
28 64/469 23 41 

Rome 

Inter-Rep SRL, Tel: (06) 812 48 94 

Torino 

Inter-Rep SRL, Tel: 11-505 094 

Inti Japan 
Osaka 

ALPHA Electronics Corp., Tel: 06-955-3381 
Tokyo 1 

Asahi Glass Co., Ltd., Tel: 03-218-5571 
Mark Rand Denshi Kohgyoh-Tel: 03-339- 
3134 

NS International, Inc., Japan, Tel: 03-355- 
3711 

Takachiho Koheki K.K., Tel: 03-263-3211 

Inti Korea 

Tong Baek Trading Co., Ltd., Tel: 72-1534, 
72-9918, 72-2036 

Inti Latin America, Miami, Florida i 

National Semiconductor, Latin America 
Regional Office, (305) 446-5881 
Inti Malaysia, Penang 

Micro Machining SDN BHD, Tel: 897-284, 
897-207 

Inti Mexico, Mexico D.F. 

Mexicana de Electronica, Tel: 575-78--68, 
575-79-24 

Provedora Electronica, Tel: 905-585-5333 
Inti Netherlands, Rijswijk 

Rodelco B. V. Electronics, Tel: 070-995- 
750 

Inti New Zealand, Auckland 

NS Electronics Pty. Ltd., Tel: 469-450 
Inti Norway, Oslo 

Kjell M. Foyn, Tel: (02) 247 779 

Inti Peru, Lima 

Ingemerio do Comm S.A., Tel: 22-4682 
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Inti Singapore 

National Semiconductor (Pty) Ltd., Tel: 
2700011 

Inti Spain, Madrid 

Belport Electronica, Tel: 26 28837/8 

Inti South Africa 

Cape Town 

Electrolink (Pty) Ltd., Tel: 45-7656 

Johannesburg 

Electrolink (Pty) Ltd. 

Inti Sweden, Skarholmen 

National Semiconductor, Sweden, Tel: (8) 
970 835 

Inti Switzerland, Sissach 

E. Fenner, Tel: 061-982 202 
Inti Taiwan, Taipei 

Ming Ta Co, Ltd. 

NS Electronics (HK) Ltd., 3917 324-6 
Inti Thailand, Bangkok 

Dynamic Supply Engineering R.O.P., Tel: 
914434 928532 

NS Electronics Limited, Tel: 934797-8, 
930116-8 - 

Inti United Kingdom, Bedford 

National Semiconductor, (UK) Ltd., Tel: 
0234-211262 

Inti Venezuela, Caracas 

MCM Electronica SRL, Tel: 343 472 
Inti Yugoslavia, Trieste (Italy) 

Eltrade S.P.A., Tel: (040) 732 696/7 


Distributors 

AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Hamiton/Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 257-1272 
CA Costa Mesa 

Avnet Electronics, (213) 558-2355 

Culver City 

Hamilton Electro Sales, (213) 558-2121 

El Segundo 

Liberty Electronics, (213) 322-8100 

Mountain View 

Emar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415)961-7000 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Electronics/San Diego, (714) 565- 
9171 

Sunnyvale 

Bell Industries, (408) 734-8570 
CO Commerce City 

Elmar Electronics/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Wilshire Electronics/Connecticut, (203) 
281-1166 

Norwalk 

Harvey Electronics, (203) 853-1515 
FL Ft. Lauderdale 

Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-0511 

Orlando 

Hammond Electronics, (305) 849-6060 
Pioneer/Florida, (305) 859-3600 

GA Norcross 

Hamilton/Avnet Electronics, (404)448-0800 
IA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village n 

Hall-Mark Electronics Corp., (312) 437- 
8800 

Pioneer Electronics, (312) 437-9680 
Schweber Electronics, (312) 593-2740 

Rosemont 

Advent Electronics, (312) 298-4210 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 
IN Indianapolis 

Advent Indiana, (317) 297-4910 

Pioneer Indiana Electronics, (317) 849- 

7300 

KS Lenexa 

Hall-Mark Electronics Corp., (913) 888- 
4.747 


Hamilton/Avnet Electronics, (913) 888-8900 
KY Louisville 

P. I. Burks Co., (502) 589-3960 
MA Burlington 

' Lionex Inc., (617) 272-9400 

Wilshire Electronics, (617) 272-8200 
Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Gaithersburg 

Pioneer Washington Electronics, (301) 
948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-3300 
Ml Farmington 

Advent Electronics, (313) 477-1650 

Kentwood 

R-M Electronic Company, (616) 531-9300 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

MN Edina 

Hamilton/Avnet Electronics, (612)941-3801 

Minneapolis 

Hall-Mark Electronics Corp., (612) 884- 

9056 

MO Earth City 

Hall-Mark Electronics Corp., (314) 291- 

5350 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
NC Greensboro 

Hammond Electronics of Carolina, (919) 

275-6391 

Raleigh 

Hall-Mark Electronics Corp., (919) 832- 

4465 

NJ Cedar Grove 

Hamilton*Avnet Electronics, (201) 239-0800 
Fairfield 

Harvey Electronics, (201) 227-1262 

Mount Laurel 

• Harriiiton/Avnet Electronics, (609) 244-2133 

Somerset 

' Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765-1500 
NY Binghamton 

Harvey Electronics, (607) 748-8211 
Buffalo 

Summit Distributors, (716) 884-3450 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Farmingdale 

Wilshire Electronics, (516) 293-5775 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Summit Electronics of Rochester, (716) 
334-8110 

Westbury, L.l. 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 

Woodbury 

Harvey Electronics, (516) 921-8700 

OH Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer Standard, (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard, (513) 236-9900 
OK Oklahoma City 

Radio, Inc., (405) 235-1551 
Tulsa 

Hall-Mark Electronics Corp., (918) 835- 
8458 

Radio Inc., Industrial Electronics, (918) 
587-9124 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Erie 

Mace Electronics, (814) 838-3511 

Horsham 

Pioneer Electronics Corp., (215) 674-5710 
Schweber Electronics, (215) 441-0600 

Pittsburgh 

Cameradio Eiectronics, (412) 288-2600 
Pioneer/Pittsburgh, (412) 782-2300 
SC Greenville 

Hammond Electronics of Carolina, (803) 
233-4121 
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TX Austin 

Hail-Mark Electronics Corp., (512) 837-. 

2814 

Dallas 

Hall-Mark Electronics Corp., (214) 231- 

6111 

Hamilton/Avnet Electronics, (214) 661-8661 
Sterling Eiectromcs, (214) 367-9131 

El Paso 

Hall-Mark Electronics Corp., (915) 545- 

7163 

Houston 

Hall-Mark Electronics Corp., (713) 781- 

6100 

Hamilton/Avnet Electronics, (713) 526-4661 
Sterling Electronics. (713) 623-6600 

UT Salt Lake City 

Century Electronics, (801) 478-8551 
Hamilton/Avnet Electronics, (801) 262-8451 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Almac/Stroum Electronics, (206) 763-8200 
Liberty Electronics Northwest, (206) 763- 
8200 

Wl Milwaukee 

Taylor Electric Company, (414) 241-4321 

Can Calgary, Alberta 

L. A. Varah, Ltd., (403) 276-8818 
Porva!, Quebec 

Semad Electronics, Ltd., (514) 636-4614 

Downsview, Ontario 

Semad Electronics, Ltd., (416) 635-9880 

Edmonton, Alberta 

Bowtek Electric Co., Ltd., (403) 426-1072 

Mississauga, Ontario 

Hamiiton/Avnet Electronics, Ltd.. (416) 
677-7432 

Prelco Electronics, Ltd., (416) 678-0401 

Montreal, Quebec 

Prelco Eectronics, Ltd., (514) 389-8051 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 725-3071 

St. Laurent. Quebec 

Hamilton/Avnet Electronics, Ltd., (514) 
331-6443 

Vancouver, B.C. 

Bowtek Electric Co., Ltd., (604) 736-1141 
L. A. Varah, Ltd., (604) 873-3211 

Willowdate. Ontario 

Electro Sonic, Inc., (416) 494-1666 

Winnipeg, Manitoba 

Bowtek Electric Cis.. Ltd., (204) 786-7521 
L. A. Varah, Ltd., (204) 633-6190 


NCR Corp. 

NCR Corp. 

Microelectronics Division 
8181 Byers Road 
Miamisburg, Ohio 45342 
(513) 866-7471 
Telex: 28-8010 

All information: 

Marketing Department 
Specific product information: 

Larry Hatt 

Application engineering: 

1 Vern Reinhardt 
Literature: 

Vern Reinhardt 
Price and delivery: 

Vern Reinhardt 
Follow-up an order: 

Vern Reinhardt 
All other Information: 

Vern Reinhardt 


NEC America 

NEC America, Inc. 

3070 Lawrence Expressway 
Santa Clara, California 95051 
(408) 738-2180 
Telex: 357475 

Product marketing manager: 

Terry Trumbull 


Sales Offices & Representatives 

Huntsyille 

W. A. Brown Components, (205) 539-4411 
Scottsdale 

Paul Carter Associates, (602) 947-4355 
Fullerton 

Electronic Component Mkt., (714) 879-9460 
Redwood City 

Heaton Company, Inc., (415) 367-9000 

San Diego 

Cerco, (714) 560-9143 

Wallingford 

Corn-Sales, Inc., (203) 269-6252 

Altamonte Springs 

Dyne-A-Mark Corporation, (305) 831-2097 

Clearwater 

Dyne-A-Mark Corporation, (813) 441-4702 

Ft. Lauderdale 

Dyne-A-Mark Corporation, (305) 771-6501 

Largo 

Perrott Associates, (813) 585-3327 

Chamblee 

W. A. Brown Components, (404) 455-0405 

Ft. Wayne 

ACS-Fort Wayne, (219) 484-0722 
Indianapolis 

Advanced Components, (317) 545-6441 

Mission 

Admack Sales Co., (913) 432-5550 

Waltham 

Corn-Sales, Inc., (517) 83C-0C11 

Baltimore 

C&D Sales, .Inc., (301) 661-4306 

tit a 

C&D Sales, Inc., (301) 321-7891 

Southfield 

R. C. Nordstrom & Co., (313) 559-7373 

St. Joseph 

R. C. Nordstrom, (616) 429-7672 
Bloomington 

Thomas Marketing, (612) 888-5551 
Raleigh 

W. A. Brown Components, (919) 781-9426 

Londonderry 

Corn-Sales. Inc., (603) 772-4586 

Albuquerque 

Rontek, (505) 299-4124 

Melville 

Comtronic Associates, (516) 249-0505 

Rochester 

Ontec, Inc., (716) 464-8636 

Portland 

Components West, Inc., (503) 643-5588 
Willow Grove 

Harry Nash Associates, (215) 657-2213 
Knoxville 

\ Af A D r Aiun fC4C\ Cn " 7 
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Dallas 

Merino Sales Company, (214) 233-6002 
Seattle 

Components West, Inc., (206) 243-2133 

Delta, B.C. 

Kaytronics, (604) 581-7611 

Ontario 

Kaytronics, (416) 638-5515 
Quebec 

Kaytronics, (514) 487-3434 

Distributors 

Phoenix 

Kachina Electronics, (602) 269-6201 
San Diego 

Intermark Electronics, (714) 279-5200 

Sunnyvale 

Western Microtechnology Sales, (408) 737- 
1660 

West Newton 

A. W. Mayer Co., Inc., (617) 965-1111 

Baltimore 

ASI Electronics, (301) 265-5100 

Hanover 

State Electronic Parts Corp., (201) 887- 

2550 


NEC Microcomputer 


NEC Microcomputer 
5 Militia Drive 
Lexington, MA 02173 
(617) 862-6410 
Telex: 92-3434 


Sales Offices & Representatives 

Huntsville 

20th Century Marketing, inc., (205) 772- 
9237 

Scottsdale 

Summit Sales, (602) 994-4587 

Fullerton 

Electronic Component Marketing, (714) 
879-9460 

San Diego 

Cerco, (714) 560-9143 

Sunnyvale 

Trident Associates, (408) 734-5900 

Denver 

D/Z Associates, Inc., (303) £34-3649 

Clearwater 

Perrott Associates, Inc., (813) 585-3327 

Fort Lauderdale 

Perrott Associates, Inc., (305) 792-2211 

Orlando 

Perrott Associates, Inc., (305) 275-1132 

Palatine 

Technology Sales, Inc., (312) 991-6600 

Burlington 

Contact Sales, Inc., (617) 273-1520 

Baltimore 

C&D Sales, Inc., (301) 661-4306 

Benton Harbor 

R. C. Nordstrome & Co., (616) 429-8560 

Lathrup Village 

R. C. iv'ofustforne a. Co., (313) 333-7373 

Minneapolis 

Electronic Innovators, Inc., (612) 884-7471 

K-MAR Enigneering & Sales, (816) 763- 
5385 

Corinth 

20th Century Marketing, (601) 287-2493 

Raleigh 

Wolffs Sales Service Co., (919; 851-2800 

Albuquerque 

Tri-Tronix, (505) 265-8409 

Clay 

Tech-Mark Inc., (315) 699-2261 

Endicott 

Tech-Mark, Inc., (607) 748-7473 

Great Neck 

Trionic Associates, Inc., (516) 466-2300 

Liverpoll 

Tech-Mark. (315) 652-6229 

Melville 

Rome, (516) 249-0011 

Cleveland 

Imtech, Inc., (216) 862-3400 

Dayton 

Imtech, Inc., (513) 278-6507 

Willow Grove 

Harry Nash Associates, (215) 657-2213 

Greenville 

20th Century Marketing, (615) 628-4021 

Fort Worth 

W. Pat Fralia Co., (817) 640-9101 or 649- 
8981 

Houston 

W. Pat Fralia Co.. (713) 772-1572 
Mercer island 
Tri-Tronix, (206) 232-4993 
Dollard Des Ormeaux, Quebec 
R.F.Q. Limited, (514). 626-8324 
Etobicoke, Ontario 
R.F.Q. Limited, (416) 626-1445 

Distributors 

Phoenix 

Mirco Electronic Distributors, (602) 997- 
5961 

Sterling Electronics, (602) 258-4531 

Costa Mesa 

Semicomp, Inc., (714) 549-8600; (213) 971- 
5253 

Irvine 

Semiconductor Speciaists, Inc , '714) 549- 
5215 

Los Angeles 

Sterling Electronics, (213) 767-5030 

San Diego 

Intermark Eiectronics, (714) 279-5200 or 
543-9005 

Sterling Eectronics, (714) 565-2441 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Diplomat/Westland, inc . (408) 734-1900 
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NEC Microcomputer (cont) 

G. S. Marshall, (408) 731-1100 
Intermark Electronics, (408) 738-1111 
V/estern Microtechnoiogy, (408) 737-1660 
CO Wheatridge 

Century Electronics, (303) 424-1985 
CT Norwalk 

Harvey Electronics, (203) 853-1515 

FL Clearwater 

Diplomat/Southland, Inc., (813) 443-4514 

LL Chicago 

Semiconductor Specialists, Inc., (312) 
279-1000 

Elk Grove 

Diplomat/Lakeland, Inc., (312) 595-1000 

IN Indianapolis 

Semiconductor Specialists, Inc., (317) 

, 243-8271 

LA New Orleans 

Sterling Electronics, (504) 926-9407 
MA Burlington 

Semiconductor Specialists, Inc., (617) 
272-1610 

Chicopee Falls 

Diplomat/I.P.C. of Mass., (413) 592-9441 

Lexington 

Harvey Electronics, (617) 861-9200 

Watertown 

Sterling Electronics, ,(617) 926-9720 
MD Baltimore / 

A.S.I. Electronics, (301) 265-5100 

Columbia 

Technico, Inc., (301) 461-2200 

Ml Farmington 

Diplomat/Northland, Inc., (313) 477-3200 
Semiconductor Specialists, Inc., (313) 
478-2700 

Kentwood 

R.M. Electronics Company, (616) 531-9300 

Madison Heights 

R.M. Electronics Company, (313) 689-8300 
MN Minneapolis 

Diplomat Eiectro-Com Corp., (612) 788- 
8601 . 

Semiconductor Specialists, Inc., (612) 
854-8841 

MO Hazelwood 

Semiconductor Specialists, Inc., (314) 
731-2400 

Kansas City 

Semiconductor Specialists, Inc., (816) 
452-3900 

St. Louis 

Diplomat/St. Louis, Inc., (314) 645-8550 

NC Raleigh 

Resco/Raleigh, (919) 832-2077 
NJ Fairfield 

Harvey Electronics, (201) 277-1262 

Mount Laurel 

Diplomat/I.P.C. Corp., (609) 234-8080 

Totowa 

Diplomat/I.P.C. Corp., (201) 785-1830 ■ 

NM Albuquerque 

Century Electronics, (5.05) 292-2700 
Sterling Electronics, (505) 345-6601 

NY Buffalo 

Summit Distributors, Inc., (716) 804-3450' 

Elmsford 

Zeus Components, (914) 592-4120 

Rochester 

Summit Elec, of Rochester, Inc., (716) 
442-3494 

Woodbury 

Diplomat Electronics, Inc., (516) 921-9373 
Harvey Electronics, (516) 921-8700 

OH Dayton 

Semiconductor Specialists, (513) 278-9455 

PA Philadelphia 

Almo Electronics Corp., (215) 698-4000 

Pittsburgh 

Semiconductor Specialists, Inc., (412) 
781-8120 

TX Dallas 

Semiconductor Specialists, Inc., (214) 
358-5211 

Sterling Electronics, (214) 357-9131 

Houston 

Sterling Electronics, (713) 623-6600 
UT Salt Lake City 

Century Electronics, (801) 972-6969' 
Diplomat/Alta-Land, Inc., (801) 486-7227 
VA Roanoke 

Technico, Inc., (703) 563-4975 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


WA 

Bellevue 

Inti 

Italy, Milano 


Bell Industries, (206) 747-1515 


Silverstar, Ltd., Tel: 4996 


Seattle 

Inti 

Japan, Tokyo 


Sterling Electronics, (206) 762-9100 


Kyokuto Boeki Kaisha, Ltd., Tel: 244-3511 

Wl 

Milwaukee 

Inti 

Netherlands, Breda 


Semiconductor Specialists, Inc., (414) 


Klaasing Electronics B.V., Tel: 01600- 


257-1330 


22555 

Can 

Malton, Ontario 

Inti 

Sweden, Upplands-Vasby 


Semiconductor Specialists, Inc:. (416) 


Johan Lagercrantz KB, Tel: 0760/86120 


678-1444 

Inti 

Switzerland, Mutschellen 


Montreal, Quebec 


W. Stolz AG, Tel: 057 5 46 55 


Future Electronics Corp., (514) 735-5775 

Inti 

United Kingdom, Oxfordshire 


Ottawa, Ontario 


Peter Gray Electronics, Ltd., Tel: Henley 


Future Electronics Corp., (613) 232-7757 


6543 


Rdxdale, Ontario 

Inti 

West Germany 


Future Electronics Corp., (416) 677-7820 


Hamburg 

Infratron ing., Tel: 040-81 75 78 




Munchen 

Nitron 


Infratron Ing., Tel: 089-52 41 81 

Nitron 

A Division of McDonnell Douglas Corporation 

Nortec Electronics 

10420 Bubb Road 

Cupertino, California 95014 

Nortec 

Electronics Corporation 

(408) 255-7550 

3697 Tahoe W$y - 

TWX: 

(910) 338-0222 

Santa 

Clara, California 95051 


(408) 732-2204 

Sales Offices & Representatives 

Telex: 

348359 

CA 

Glendale 

Orion Sales, (213) 240-3151 

Los Gatos 

R. W. Thompson Associates, Inc., (408) 
358-2671 

Specific product information: 

Paul Burneikis 

Application engineering: 

Cindy Dooley 

Price and delivery: 

CO 

San Diego 

Col-Rob Electronics, (714) 565-6814 

Tustin 

Orion Sales, (714) 832-9687 

Englewood 

Place an order: 

Mike Ferrera 

Follow-up an order: 

Vennette Giles 


Dynatech, (303) 773-2830 

Guilford 

R. H. Sturdy Co., (203) 453-5424 



CT 

Novonics 

FL 

Indian Rocks Beach 




Tech Rep Associates, (813) 595-2834 

Novonics 

IL 

Chicago 

602 Sciandro Drive , 


Carlson Electronic Sales Co., (312) 956- 

Greensburg, PA 15601 


8240 

(412) 423-6633 


Nitron, (312) 693-6303 

Milwaukee 







Carlson Electronic Sales Co., (317) 253- 
5610 

Nucleonic Products Co. 

MA 

MD 

Wellesley Hills 

R. H. Sturdy Co., (617) 235-2330 

Nucleonic Products Co. 

6660 Variel Avenue 

Ml 

New Era Sales, (301) 768-6666 

Canoga Park, Caifomia 91303 
(213) 887-1010 

DEM Electronic Saes, (313) 575-9444 

TWX: (910) 494-1954 

MN 

Minneapolis 

Specific product information ext. 214 or 203 


S & R Component Sales, (612) 544-3022 

Application engineering ext. 214 or 203 

NC 

Raleigh 

Literature ext. 214 


Bob Dean, (919) 851-2065 

Price and delivery ext. 214 or 203 

NY 

East Syracuse 

Follow-up an order ext. 257 


Nycom, (315) 437-8343 

All other information ext. 214 or 203 


Jericho 



OH 

Electro Rep, (516) 938-0540 

Chagrin Falls 

Midwest Marketing Assoc., (216) 247-6655 

Sales Offices & Representatives 

AZ 

Phoenix 


Dayton 


Chaparral-Dorton, (602) 263-0414 


Midwest Marketing Assoc., (513) 433-2511 

,CA 

Los Angeles 

OR 

Portland 


De Angelo, Rotham & Co., Inc., (213) 


C. K. Shanks & Assoc., (503) 292-5656 


398-6239 

PA 

Blrchrunville 


Redwood City 


Jadelectronic Assoc., (215) 647-5151 


Logan Sales, (415) 369-6726 

TX 

Addison 


San Diego 


Robert R. Thomas Company, (214) 233- 


Earl Associates, Inc., (714) 278-5441 


8235 

CO 

Denver 

VA 

Falls Church 


B-5 Inc., (303) 426-0222 


Nitron, (703) 534-3300 

FL 

Hollywood 

WA 

Seattle 


“C" Associates, (305) 922-5230 


C. K. Shanks & Assoc., (206) 632-4290 

IL 

Franklin Park 

Wl 

Milwaukee 


Dekotech, Inc., (312) 455-5100 


Carlson Electronic Sales Co., (414) 476- 

IN 

Indianapolis 


2790 


Frank J. Campisano Co., (317) 247-8623 

UT 

Salt Lake City 

IA 

Cedar Rapids 


Omega, Ltd., (801) 278-6920 


J. R. Sales Engineering, Inc,, (319) 303- 

Can 

Dollard des Ormeaux, Quebec 


2232 


Munro Electronic Components, Ltd., (514) 

MA 

Waltham 


626-6723 


Conti-Younger Assoc., Inc., (617) 890- 


Mississauga, Ontario 


4582 


Munro Electronic Components, Ltd., (416) 

MD 

Baltimore 


676-1042 


Component Sales, Inc., (301) 484-3647 

Inti 

Denmark, Lyngby 

Ml 

Bloomfield Hills 


Knud Karhuk A/S, Tel: 02-88 38 33 


ENCO Marketing, (313) 642-0203 

Inti 

France, Sevres 

MN 

Minneapolis 


Tekelec Airtronic, Tel: 626 02 35 


Quantum Sales Inc., (612) 831-8583 
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Nucleonic Products Co. ( cont) 

MO Hazelwood 

Dy-Tronix. Inc., (314) 731-5799 
MS Meridian 

Herron Assoc., (601) 483-9306 

NY Buffalo 

Quality Components, Inc., (716) 839-4170 

Hemstead 

Kahgan Sales, (516) 538-2300 

Larchmont 

Hingston-Walsh, (914) 834-4423 

Manlius 

Quality Components, Inc., (315) 682-8835 

NC Raleigh 

Component Saies, Inc., (919) 782-8433 

OH Cincinnati 

Frank J. Campisano Co., (513) 662-1616 

Cleveland 

Frank J. Campisano Co., (216) 468-1515 

OR Portland 

Northwest Marketing Assoc., (503) 297- 
2581 

PA Narberth 

Jerry Bresson Associates, (215) 839-6770 

TX Dallas 

Ammon 3 Rizos, (214) 233-5531 

Houston 

Ammon & Rizos, (713) 781-6240 

WA Bellvue 

Northwest Marketing Assoc., (206) 455- 
5646 


Optical Electronics Inc. 


Optical Electronics Inc. 
P.O. Box 11140 
Tuscon, Arizona 85734 
(602) 624-8358 
TWX: (910). 952-1283 


Panasonic 


Panasonic 

Matsushita Electric Corporation 
Industrial Division 
1 Panasonic Way 
Seeauctis, New Jersey 07094 
(201) 348-7275 

Specific product information: 

IC's and Solid State Products Product Manager, 
Terry Kobayashi 
Application engineering: 

Chicago, Arthur Suyama ext (3i2) 455-3106 

New Jersey, Terry Kobayashi ext. (201) 348-7275 
Price and deivery: 

See Local Representatives 
Place an order: 

See Local Representatives 
Follow-up an order: 

See Local Representatives 


Sales Offices & Repre sentatives 

AL Huntsville 

Rep, Inc., (205) 881-9270 

AZ Phoenix 

. Shefler-Kahn Co„ Inc., (602) 257-9015 

CA Newport Beach 

West. Inc., (714) 540-9040 

San Jose 

Allgood North, (408) 288-6731 

CO Englewood 

Shefler-Kahn Co., Inc,, (303) 761-3666 & 
761-2590 

FL Casselberry 

EIR, Inc., (305) 830-9600 

Coral Springs 

EIR, Inc., (305) 752-9227 

Plantation 

EIR, Inc., (305) 791-8243 
GA Tucker 

Rep Inc., (404) 938-4358 
IA Des Moines 

B.E.A.M.S.; |nc„ (515) 255-1148 
IL Chicago 

Brock & Cushman, (312) 622-4110 
KS Shawnee Mission 

B.E.A M.S., Inc,, (913) 631-0300 

MA Allston 

Vector Sales, (617) 787-2790 


MD Elticott City 

Tom Davis Marketers, (301) 461-2209 

Ml Detroit 

Nicon Assoc., (313) 341-7688 
MN Minneapolis 

Jos-Co/ Melius, (612) 861-3343 
MO St. Louis 

B.E.A.M.S., Inc., (314) 569-.1060 
NC Winston-Salem 

Mure ola Corp., (01 S) 722-9445 
NJ Paintield 

Meg Electronic Saies, (201) 757-4332, 
(212) 223 9059 

NM Albuquerque 

Shefler-Kahn Co., Inc., (505) 296-0740. 
(505) 296-0749 

OH Columbus 

Tom Mulligan & Assoc., (614) 457-2242 

OR Portland 

Electronic Sources, (503) 292-0634 

PA King of Prussia 

Monteiro Assoc., Inc,, (215) 265-0634 

TN Jefferson City 

Rep Inc., (615) 475-4105 

TX Addison 

Dunbar Assoc., (214) 239-7151 
UT Salt Lake City 

Shefler-Kahn Co., Inc., (801) 484-4222 
VA Fairfax 

Tom Davis Marketers, (703) 591-7390 

WA Bellevue 

Electronic Sources, (206) 453-0800 

Can Dollard Des Ormeaux, Quebec 

R.F.Q., Ltd., (514) 626-8324 
Etabicoke, Ontario 

R.F.Q., Ltd., (416) 626-1445 


Distributors 

AL Huntsville 

Resistacap, (205) 881-9270 

CA Los Angeles 

Western Electromotive/Shephard, (213) . 
820-3777 

CO Denver 

Ratel Electronic, (303) 934-5813 

FL Dania 

Arco Distributors, (305) 925-1999 

West Palm Beach 

Nurmi industrial Division, (305) '684-0320 

MN Thief River Falls 

Digi-Key Corp . (218) 681-2550 

NJ Piainfieid 

Mars Electronic, (201) 757-4332, (212) 
.233-9059 

NY Ontario Center 

Pace Electronic Products, (315) 524-2491 

OR Portland 

Aimau/SirOuiii EieC., (503} 232-3534 

PA Levittown 

Indisco, (215) 785-6565 

TX Addison 

Computer Components Corp., (214) 239- 
7151 

WA Seattle 

Almac/Stroum Elec., (206) 763-2300 


Philips 


See listings under Signetics 


Photo Therm 


Photo Therm 
110 Sewell Ave. 
Trenton, N.J. 08610 
(609) 396-1456 


Plessey Semiconductors 


Plessey Semiconductors 
1641 Kaiser 
Irvine, CA 92714 
(714) 540-9979 
TWX: 595-1930 
Applications engineering: 

Walt Boris ext. 33 

Literature: 

Maureen Greenwood ext. 36 

Price and delivery: 

Ann Gilmore ext, 31 

Follow-up an order: 

Ann Gilmore ext. 31 


Sales Offices & Representatives 


AL Huntsviiie 

REMCO, (205) 883-9260 
AZ Phoenix 

Eltron, (602) 997-1042 

The Thorson Company, (602) 956-5300 

CA Goleta 

The Thorson Oomany. (805) 964-8751 

La Jolla 

Littlefield & Smith Associates, (714) 455- 
0055 

Marina del Rey 

Relcom, (213) 822-1187 

Mountain View 

Thresum Associates, Inc., (41 5) 965-9180 

CO Denver 

Thorson/Denver, (303) 759-0809 

CT Milford 

Wayland Engineering Sales/Conn,, (203) 
878-3755 

FL St. Petersburg 

Kirkwood Associates, (813) 894-8240 
IL Elk Grove Village 

R-Tech, (312) 439-9090 
KS Prairie Village 

Engineering Services Co., (913) 649-4000 
MA Natick 

Wayland Engineering Sales, (617) 655-6080 

MD Elticott City 

Applied Engineering Consultants, (301) 
465-1272 

MI Southfield 

Luebbe Saies Company, (3 i 3) 357-0355 

MO St. Louis 

Engineering Services Co., (314) 997-1515 

NC Raleigh 

Remco, (919) 828-3009 

NM Eden Prairie 

Technical Associates Inc., (612) 944-3034 

NY Plainview 

Robert Smith Associates. (516) 681-3155 

Skaneateles 

Robtron, Inc., (315) 685-5731 

Spring Valley 

Robert Smith, (914) 354-6067 

OH Cincinnati 

Luebbe Saes Company, (513) 871-4211 

Cleveland 

Luebbe Saies Company, (216) 333-0425 

Dayton 

Luebbe Sales Company, (513) 294-0426 

PA Huntingdon Valley 

Dick Knowles Associates, (215) 947-5641 

TX Fort Worth 

W. Pat Fralia Company, Inc., (817) 640- 
9101 

Houston 

W. Pat Fralia Company, Inc., (713) 772- 
1572 

Richardson 

W. Pat Fralia Company, Inc. 

VA Arlington 

ADplied Engineering Consultants, (703‘ 
524-6630 

Woodbridge 

Applied Engineering Consultants, (703) . 
550-9429 
WA Olympia 

Bergford & Associates, (206) 866-2001 
Can Islington. Ontario 

MacKay Associates, (416) 626-3805 


Distributors 


CA Culver City 

JSH Electronics, inc . , (213) 559-5780 

San Diego 

Intermark, (714) 453-9005 

Sunnyvale 

Semicomp Corp , (408) 736-2330 

IL Chicago 

Semiconductor Specialists, (312) 279-1000 

MD Elticott City 

Applied Engineering Consultants, (301) 
465-1272 

NY Plainview 

Plainview Electronics Supply Corp., (516) 
822-5357 
TX Arlington 

Patco Supply, (81 7) 649-8981 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Prec ision Monolithics (cont) 

Precision Monolithics 

Precision Monoithics Inc. 

1500 Space Park Dr. 

Santa Clara, CA 95050 
(408) 246-9222 

Specific product information ext. 162 

Application engineering ext. 162 

Literature - ext- 162 

Price and delivery ext. 171 

Follow-up an order ext. 171 

All other information ext. 162 

S ales Offices & Representatives 

AL Huntsville 

W. A. Brown Components, (205) 539-4411 
AZ Tempe 

Argus Sales, (602) 967-8709 
CA Los Angeles 

Regional Office, (213) 670-3791 
Mountain View 

Thresum Associates, (415) 965-9180 

San Diego 

L&S Associates, (714) 455-0055 

Santa Clara 

Regional Office, (408) 246-9222 

CO Wheatridge 

Waugaman Associates, Inc., (303) 423- 
1020 

CT Wallingford 

Corn-Sale, (203) 269-7964 

FL Orlando 

Technoogy Marketing Associates, (305) 
857-3760 

Pompano Beach 

Technology Marketing Associates, (305) 
942-0774 

GA Chamblee 

W. A, Brown Components, (404 1 455-0405 
IA Cedar Rapids 

Comstrand, Inc., (319) 377-1575 
IL Arlington Heights 

Regional Office, (312) 437-6697 
Rolling Meadows 
Sumer, Inc., (312) 394-4900 
IN Indianapolis 

Ihrig Associates, Inc., (317) 783-7630 
KS Olathe 

Technical Representatives, Inc., (913) 
782-1177 

MA Waltham 

Corn-Sale, (617) 890-0011 
MD Luthervilie-Timonium 

District Office, (301) 252-2988 

Ml Detroit 

A. Blumenberg Associates, (313) 557-1934 

St. Joseph 

A. Blumenberg Associates, (616) 983-0431 

MN Minneapolis 

Comstrand, Inc., (612) 571-0000 

MO Hazelwood 

Technical Representatives, Inc., (314) 
731-5200 

NC Raleigh 

W. A. Brown Components. (919) 781-9426 

NM Albuquerque 

Waugaman Associates, Inc., (505) 294- 
1436 

NY Fishkiil 

District Office, (800) 824-5120 

Jericho 

J-Square Marketing, Inc., (516) 997-6210 

Wantagh 

Regional Office, (516) 785-3331 

OH Cleveland 

Del Steffen & Associates, (216) 461-8333 

Dayton 

Del Steffen & Associates, (513) 293-3145 

Lexington 

Del Steffen & Associates, (419) 884-2313 

PA King of Prussia 

District Office, (215) 265-3255 

TN Knoxville 

W. A. Brown Components, (615) 637-3523 

TX Houston 

OOeler & Menelaides, Inc., (713) 772-0730 

Richardson 

Oeler & Menelaides, Inc., (214) 234-6334 


Salt Lake City 

Waugaman Associates, Inc., (801) 363- 
0275 

Seattle 

SJi 6, (206) 624-9020 

Milwaukee 

Sumer, Inc., (414) 259-9060 
Dollard Des Oreaux, Quebec 
RFQ Limited, (514) 626-8324 
Mississauga, Ontario 
RFQ Limited, (416) 626-1445 
Australia, Crows Nest 
Cema 

Austria, Vienna 

Ing. Otto Folger, Tel: 0222/65 45 03 
Belgium, Brussels 

Bourns (Belgium) N.V., Tel: 02/218 2005 

Denmark, Bagsvaerd-Copenhagen 

E. Friis-Mikkelsen A/S, Tel: 01/98 63 33 

Eastern Europe, Vienna 

Eltrans, Tel: 0222/24 71 37 

Finland, Helsinki 

Oy Chester AB, Tel: 80/735 774 

France, Paris 

Ohmic S.A., Tel: 01/203 9633 

Germany, Stuttgart 1 

Bourns GmbH, Tel: 0711/24 29 36 

Greece, Athens 

Sotiris V. Vorgias, Tel: 9812326 

India, (Palo Alto, CA) 

Fegu Electronics, Ltd., Tel: (415) 493-1788 

Iran, Teheran 

Berkeh Company, Ltd., Tel: 831 564 

Israel, Tel Aviv 

Rapac Electronics Ltd., Tel: 45 42 46 or 
44 66 91 
Italy, Milan 

Technic S.r.L., Tel: 02/32 56 88 

Japan, Tokyo 

Tokyo Trading Co., Ltd. 

Netherlands, Voorburg 

Bourns .Nederland) B.V., 070 83 93 18 

Norway, Strommen 

A/S Kjell Bakke, Tel: 02/71 53 50 

Portugal, Lisbon 

Teiactra S.A.R-L., Tei: 68 60 72 

South Africa, Johannesburg 

Associated Electronics, (Pty) Ltd., Tel: 

839-1824 

South America, (Mountain View) 

Intectra, Tel: (415) 967-8818 

Spain, Madrid 

Hispano Electronics S.A., Tel: 619-4108 
Sweden, Akersbergam 
AB Elektroutensilier, Tel: 0764/20 110 
Switzerland, Baarerstrasse 8 
Bourne (Schweiz) AG, Tel: 042/23 22 42 
Turkey, Ankara 

Nel, Nukleer Elektronik Ltd., Tel: 18 72 70 
United Kingdom, Middlesex TW3 1TE 
Bourns (trimpot) Ltd., Tel: 01/572 6531 
Yugoslavia, Zagreb 
Unitrade/Podravka, Tel: 44 80 55 

Distributors 

Huntsville 

Hallmark Electronics, (205) 837-8700 

Phoenix 

Liberty Electronics, (602) 257-1272 
Sterling Electronics, (602) 258-4531 
Chatsworth 

Westates Electronics, (213) 341-4411 
Costa Mesa 

Westates Electronics, (714) 549-8401 
El Segundo 

Liberty Eectronics, (213) 322-8100 

Gardena 

Bel! Industries, (213) 321-5802 or (714) 
521-4914 

Mountain View 

Elmar Electronics, (415) 961-3611 

San Diego 

Intermark Electronics, (714) 279-5200 
Liberty Electronics, (714) 565-9171 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Bell Industries, (408) 734-8570 
Intermark Electronics, (408) 738-1111 

Commerce City 

Elmar Eectronics, (303) 287-9611 

Wheatridge 

Century Electronics, (303) 424-1985 

Norwalk 

Harvey Electronics, (203) 853-1515 


Fort Lauderdale 

Hallmark Electronics, (305) 971-9280 

Orlando 

Hallmark Electronics, (305) 855-4020 
Elk Grove 

Hallmark Electronics, (312) 437-8800 
Pioneer Electronics, (312) 437-9680 

Indianapolis 

Pioneer Electronics, (317) 849-7300 

Shawnee Mission 

Hallmark Electronics, (913) 888-4747 

Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey Electronics, (617) 861-9200 
Baltimore 

Hallmark Electronics, (301) 796-9300 

Livonia 

Pioneer Electronics, (313) 525-1800 

Bloomington 

Hallmark Electronics, (612) 884-9056 

Earth City 

Hallmark Electronics, (314) 291-5350 
Raleigh 

Hallmark Electronics, (919) 832-4465 
Fairfield 

Harvey Electronics, (201) 227-1262 

Albuquerque 

Century Electronics, (505) 292-2700 

Binghamton 

Harvey Electronics, (607) 748-8211 

W. Henrietta 

Harvey Electronics, (716) 334-5920 
Woodbury ' 

Harvey Electronics, (516) 921-8700 

Cleveland 

Pioneer Electronics, (216) 587-3600 

Dayton 

Pioneer Electronics, (513) 236-9900 

Tulsa 

Hallmark Eectronics, (918) 835-8458 
Huntingdon Valley 

Hallmark Electronics, (215) 355-7300 
Pittsburgh 

Pioneer Electronics, (412) 782-2300 

Austin 

Hallmark Electronics, (512) 837-2814 . 

Dallas 

Hallmark Electronics, (214) 231-5101 
Sterling Electronics, (214) 357-9131 

Houston 

Hallmark Electronics, (713) 781-6100 
Sterling Electronics, (713) 627-9800 
Salt Lake pity 

Century Electronics, (810) 487-8551 
Bellview 

Liberty Electronics, (206) 763-8200 

West Allis 

Halmark Electronics, (414) 476-1270 

Montreal, Quebec 

Cesco Electronics, (514) 735-5511 

Toronto, Ontario 

Westburne Electronics, (416) 787-2461 
Vancouver, British Columbia 
Intek Electronics, (604) 327-6831 


Raytheon Semiconductor 

Raytheon Company 
Semiconductor Division 
350 Ellis Street 

Mountain View, California 94042 
(415) 968-9211 
TWX: 910-379-6481 
Special product information: 

Linear Dick Koeltl 

Digital Ray Solis 

Discrete Larry Collins 

Hybrid Circuits Tom Cate 

Microprocessors Dave Uimari 

Price and delivery: 

Local Field Sales Offfice 
Place an order: 

Local Field Sales Offfice 
Follow-up an order: 

Customer Service 

Sales Offices & Representatives 

AL Huntsville 

Macro Marketing Assoc., (205) 883-9630/ 
883-9632 

AZ Irvine 

SemperFi Sales Co., (602) 991-9197 
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Raytheon Semiconductor (cont) 

CA El Segundo 

Varigon Associates, (213) 322-1120 
Irvine 

Raytheon Semiconductor, (714) 833-9042 

Mountain View 

Raytheon Semiconductor, (415) 969-3475 

San Diego 

Varigon 'Associates, (714) 299-5413 

Sunnyvale 

Mission Marketing, (408) 732-9611 

CO Denver 

Carmel Electronics, (308) 757-6191 

FL Altamonte Springs 

Dyne-a-Mark Corp., (305) 831-2097 

Clearwater 

Dyne-a-Mark Corp., (813) 441-4702 

Fort Lauderdale 

Dyne-a-Mark Corp , (305) 771-6501 

St. Petersburg 

Raytheon Regional Sales Office, (813) 576- 
2221 

IL Chicago 

Carlson Electronic Sales, (312) 774-9022 

Elk Grove Village 

Carlson Electronic Sales, (312) 956-8240 

Des Plaines 

Raytheon Semiconductor, (3.12) 297-5540 

IN Indianapolis 

Carlson Electronic Sales, (317) 253-5610 
KS Prairie Village 

Engineering Service Company, (913) 649- 
4000 

St. Louis 

Engineering Services Company, (314) 997- 
1515 

MA Newton Lower Falls 

Raytheon Regional Sales Office, (617) 527- 
0030 

MD Pikesville 

L & M Assoc., (310) 484-7970 

Ml Farmington 

Miltimore Sales, Inc., (313) 476-2446 

MN Bloomington 

Electronic Sales Agency, (612) 884-8291 

Minneapolis 

Raytheon Semiconductor, (612) 920-7935 
MO Si. Louis 

Engineering Services Company, (314) 997- 
1515 

NJ Cherry Hill 

Raytheon Semiconductor, (609) 663-4066 

NC Winston-Salem 

Marco Marketing Assoc , (919) 788-8145 

NY Melville 

Raytheon Regional Sales Office, (516) 
420-0700 

R O M E., Inc,. (516) 249-0011 

OH Brunswick 

Kimconlcs Sales, Inc, (216) 225-6111 

Dayton 

Kimconics Sales, Inc., (513) 898-1783 

OR Portland 

Northwest Marketing Associates, Inc., 
(503) 297-2581 

TX Dallas 

ION Associates, (214) 357-9441 

Houston 

ION Associates, (713) 461-5311 

WA Bellevue 

Northwest Marketing, (206) 455-5846 
Wi Milwaukee 

Carlson Electronic Sales, (414) 476-2790 
Can Milton, Ontario 

Cantec Representatives, Inc., (416) 624- 
9696 

Ottawa, Ontario 

. Cantec Representatives, Inc., (613) 828- 
1190 

Pierrefonds, PQ 

Cantec Representatives, Inc., (514) 620- 
3121 

Inti France, LaBoursidiere, RN 186 

Raytheon Semiconductor France, 631 06 76 

Inti Germany, Munich 

Raytheon Halbieiter GmbH, 089*539-693 

Inti Japan, Tokyo 

New Japan Radio Co, Ltd., Tel: (591) 
3451 

Inti Switzerland, Zurich 

Transistor AG Raytheon, Tel: 01 625-611 
Inti United Kingdom, Essex 

Raytheon Semiconductor, Tel: (0279 f , . 
419310 


Inti AH Other Overseas Areas 
Lexington, Mass. 

Raytheon Co., International, Tel: (617) 
862-6600 


Distributors 


AL Huntsville 

Hallmark Electronics, (205) 837-8700 
Pioneer/ Huntsviile, (205) 637-9300 

AR Fort Smith 

Carlton Bates, (501) 656-8201, (800) 362- 
9009 

AZ Phoenix 

Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 243-4101 
Sterling Electronics, (602) 258-4531 
CA Costa Mesa 

Semicomp Corp., (714) 549-8600 
Irvine 

Cramer/Los Angeles, (213) 771-8300 (714) 
979-3000 

Los Angeles 

Kieruff Electronics, (213) 685-5511 

Newport Beach 

Semicomp, (714) 833-3070, (213) 581-7201 

Palo AHo 

Kierulff Eectronics, (415) 968-6292 

San Carlos 

Sterling Eectronics, (415) 592-2353 

San Diego 

Cramer/San Diego, (714) 565-1881 
Intermark Eectronics, (714) 279-5200 
Kierulff Electronics, (714) 278-2112 
Semicomp, (714) 560-0373 

Santa Ana 

Intermark Electronics, (714) 540-1322, 
(213) 436-5275 

Sunnyvae 

Bell Industries, (408) 734-8570 
Cramer/San Francisco, (408) 739-3011 
Intermark Electronics, (408) 738-1111 
Semicomp, (408) 736-2330 

Woodland Hills 

JACO Electronics, (213) 887-6400 

CO Denver 

Cramer/Denver, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 

Wheatridge 

Century Electronics, (303) 424-1985 
CT North Haven 

Cramer/Ccnnectlcut, (203) 239-5641 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 
Hollywood 

Cramer/EW Hollywood, (305) 923-8181 

Orlando 

Cramer/EW Orlando, (305) 894-1511 
Pioneer/Florida, (305) 859-3600 

Pompano Beach 

Zeus Components, (305) 942-4312 

GA Atlanta 

Lykes Electronics, (404) 355-2223 

Noreross 

Cramer/ Atanta, (404) 448-9050 
IL Elk Grove Village 

Hallmark Electronics, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 
Diplomat/ Lakeland, (312) 595-1000 
Elmhurst 

Semiconductor Specialists, Inc., (312) 

279-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Rosemont 

Advent Electronics, (312) 297-6200 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Graham Electronics Supply, Inc., (317) 
635-5453 

Semiconductor Specialists, Inc,, (317) 
731-2400 

IA Cedar Rapids 

Advent Electronics, (319) 393-8811 

KS Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Framingham 

Future Electronics, (617) 879-0860, (800) 
225-0480 

Newton 

Cramer Electronics, (617) 964-4000 

Watertown 

Sterling Electronics, (617) 926-9720 



Baltimore 

Hall-Mark Electronics (301) 265-8500 
Radio Electric Service Comoany, (301) 
823-0070 

Technico, (301) 828-6416 

Gaithersburg 

Cramer*Washington, (301) 948-0110 
Kierulff Electronics, (301) 948-0250 
Pioneer Washington Elect., (301) 948-0710 
Farmington 

Advent Elect., (313) 477-1650 
Diplomat/Northland, (313) 477-3200 

Livonia 

Reptron/Michigan, (313) 525-2700 

Minneapolis 

Arrow Electronics, (612) 888-5522 
Diplomat/Electronics Company, (612) 788- 
8601 

Hallmark Electronics, (612) 884-9056 
Semiconductor Specialists, (612) 854-8841 
Stark Electronic Supply, (612) 332-1325 

Edina 

Cramer/Minnesota, (612) 835-7811 

Earth City 

Hallmark Electronics, (314) 291-5350 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

Hazelwood 

Semiconductor Specialists, (314) 731-2400 

St. Louis 

Diplomat/St. Louis, (314) 645-8550 
Raleigh 

Hall Mark Electronics, (919) 832-4465 

Winston-Salem 

Cramer/EW Winston Salem (919) 725-8711 

Cherry Hill 

Cramer*Pennsylvania, (609) 424-5993 

Hackensack 

Components Plus, (201) 487-0565 

Moonachie 

Cramer Electronics, (201) 935-5600 

Moorestown 

Arrow/ Angus, (609) 235-1900 

Rutherford 

Kierulff Electronics, (201) 935-2120 

Albuquerque 

Century Electronics, (505) 292-2700 
Cramer/New Mexico, (505) 265-5767 
Kierulff Electronics, (505) 247-1055 
Sterling Albuquerque, (505) 345-6601 

Buffalo 

Summit Distributors, Inc., (716) 884-3450 

East Syracuse 

Cramer/Syracuse, (315) 437-6671 

Elmsford 

Zeus Components, Inc., (914) 592-4120 

Hauppauge 

Components Pius, (516) 231-9200 
Cramer/Long Island, (516) 231-5600 
JACO Electronics, (516) 273-1234 
New Hyde Park 

Lafayette Industrial Elect., (516) 488-6600 

Plainview 

AC I Electronics Corp., (516) 293-6630 

Rochester 

Cramer/Rochester, (716) 275-0300 

Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 

Cleveland 

Cramer/Cleveland, (216) 248-8400 

Columbus 

Reptron/Ohio, (614) 443-0231 

Dayton 

Diplomat/Ohio, (513) 228-1080 
Semiconductor Specialists, (513) 278-9455 
Sheridan Sales Co., (513) 277-8911 

Tulsa 

Component Specialties, (918) 664-2820 

Huntingston 

Hall Mark Electronics, (215) 355-7300 

Pittsburgh 

Semiconductor Specialists, (412) 781-8120 
Sheridan Sales Co., (415) 244-1640 

Austin 

Components Specialists, (512) 459-3307 
Quality Components Inc., (512) 458-4181 

Dallas 

Components Specialties, (214) 357-4576 
Cramer/Texas, (214) 661-9300, (800) 492- 
6940 

Sterlmg/Dallas, (214) 357-9131 

Quality Components, (214) 337-4949 
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Raytheon Semiconductor (cont) 

Ml 


Houston 



Component Specialists, (713) 771-7237 
Sterling/Houston, (713) 627-9800 

Quality Components, (713) 772-7100 

MN 

UT 

Salt Lake City 

Dipiomat/Altaland, (801) 486-7227 

MO 

WA 

Bellevue 

Bell Industries, (206) 747-1515 

Seattle 

Cramer/Seattle, (206) 762-5755 

Intermark Electronics, (206) 767-3160 
Sterling Electronics, (206) 762-9100 

Tukwila 

Cramer/Seattle, (206) 575-0907. 

Kierulff Electronics, (206) 444-2034 

NC 

NJ 




Wl 

West Allis 

Hallmark Electronics, (414) 476-1270 
Semiconductor Specialists, (414) 257-1330 

NM 

NY 

Can 

Calgary, Alberta 

PAAR Industrial • Electronics, (408) 267- 



2840 

Downsview, Ontario 

Cramer/Canada, (416) 661-9222 

Ottawa, Ontario 

Wackid Radio & Television Labs., (613) 
728-1821 

Mississauga, Ontario 

Prelco Electronics, (416) 678-0401 

Montreal, P.O. 

Future Electronics, (514) 735-5775 

Prelco Electronics, Ltd., (514) 389-8051 
Winnipeg, Manitoba 

W.E.S. Limites “Wholesale Electronic 
Supply,” (204) 632-1260 

Rexdale, Ontario 

Future Eectronics, (416) 677-7820 

OH 



OR 


TN 

TX 

RCA Solid State Division 

RCA 

Solid State Division 


Box 

3200 


Somerville, N.J. 08876 

UT 

1 t20i; 

o65-60v0 


TWX: (710) 480-9333 

VA 

Sales Offices & Representatives 

WA 

AL 

Huntsville 

Electro-Mech (205) 883-9624 

Sales Office, (205) 881-4100 

Wl 

AZ 

Scottsdale 

Can 


Sales Office, (602) 947-7235 

Summit Sales, (602) 994-4587 


CA 

Hollywood 

Sales Office, (213) 461-9171 

Los Altos 

Sales Office, (415) 948-8996 

San Diego 

Inti 


Bestronics, (714) 278-2150 

Sales Office, (714) 279-0420 

Inti 


Tustin 

Sales Office, (714) 832-5302 

Inti 

CO 

Denver 

B5, Incorporated, (303) 426-0222 

Sales Office, (303) 433-8841 

Inti 

Inti 

FL 

Clearwater 

G. F. Bohman Associates, (813) 442-5606 

Ft. Lauderdale 

G. F. Bohman Associates, (305) 772-9824 

Orlando 

G. F. Bohman Asociates, (305) 855-0274 

Lake Park 

Sales Office, (305) 626-6350 

Winter Park 

Sales Office, (305) 647-7100 

Inti 






Inti 

GA 

Atlanta 

Electro-Me<*h, (404) 449-6337 

Inti 

IA 

Cedar Rapids 

Lorenz Sales, Inc., (319) 393-6912 

Inti 

IL 

Des Plaines 

Sales Office, (312) 391-4380 

Inti 

IN 

Fort Wayne 

Sales Office, (219) 432-3973 

Indianapolis 

Sales Office, (317) 546-4001 

Southern Sales Corporation, (317) 299- 
2992 


Inti 

Inti 

KS 

Overland Park 

Kebco, (913) 649-2168 

Sales Office, (913) 642-7656 

Inti 

MA 

Needham Heights 

Sales Office, (617) 444-7200 

Inti 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Birmingham 

Sales Office, (313) 644-1151 
Detroit 

Nicon Associates, (313) 341-7688 
Minneapolis 

Constrand, Inc., (612) 571-0000 
Sales Office, (612) 929-0676 
Maryland Hts. 

Kebco, (314) 576-4111 

Raleigh 

Electro-Mech, (919) 782-7586 

Cherry Hill 

Sales Office, (609) 424-3650 
Clark 

Sales Office, (201) 574-3550 
Haddonfield 

Thomas Associates, Inc., (609) 854-3011, 
(215) 627-6615 

Albuquerque 

C. T. Carlberg Associates, (505) 265-1579 
East Syracuse 

l-Mar Associates, Inc., (315) 437-7779 

Fairport 

Sales Office, (716) 223-5240 

Huntington Station 

Sales Office, (516) ,293-0180 

Rochester 

L-Mar Associates, Inc., (716) 328-5240 

Cleveland 

Arthur H. Baier Company, (216) 461-6161 

Dayton 

Arthur H. Baier- Company, (513) 276-4128 

Pepper Pike 

Sales Office, (216) 831-0030 

Portland 

Western Technical Sales, Inc., (503) 297- 
1711 

Nashville 

Electro-Mech, (615) 256-2516 

Austin 

Jackson Arnold Company, (512) 447-1068 
Dallas 

Sales Office, (214) 638-6200 

Houston 

Jackson Arnold Company, (713) 783-7297 
Salt Lake City 
R Marketing, (801) 972-5646 

Arlington 

Sales Office, (703 558-4161 

Bellevue 

Western Technical Sales, Inc., (206) 
641-3900 

Elk Grove 

Key Enterprises, (414) 784-3390 

Anna de Bellevue, Quebec 
RCA Ltd., (514) 457-9000 
Calgary, Alberta 
RCA, Ltd., (403) 243-6051 
Rexdale, Ontario 
RCA Ltd., (416) 247-5491 
Argentina, Buenos Aires 
RCA SAIC, Tel: 70-4171 
Austria, Vienna 

RCA International GmbH, Tel: 2438693 

Belgium, Liege 
RCA s.a„ Tel: 644550 

Brazil, Sao Paulo 

RCA Telesetemas Ltds., Tel: 36-6951 
France, Boulogne > 

RCA s.a., Tel: 603 8787 
Germany, Hamburg 
RCA GmbH, Tel: 04106/2001 
Munchen 

RCA GmbH, Tel: 089/52 79 28 

Stuttgart 

RCA GmbH, Tel: 0711/73/63/57-59 

Weisbaden 

RCA GmbH, Tel: 06121/3/93/86/7 

Iran, Tehran 

RCA (Iran) Ltd., Tel: 567410/651900 

Italy, Milano 

RCA spA, Tel: 637 048/051 
Japan, Tokyo 
RCA, Tel: 581-2311 

Mexico 

RCA Distributor and Special Products 
Division, Tel: 565-7311 

Spain, Madrid 

RCA S.A., Tel: 733 05 62 

Sweden, Solna 

RCA International Ltd., Tel: 08 83 42 25 

Taiwan, Taipei 

RCA, Tel: 579171 

United Kingdom, Middlesex 

RCA Ltd., Tel: 85511 


Distributors 


AL Huntsville 

Hamilton/Avnet Electronics. (205) 533-1170 

AR Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Kierulff Electronics, (602) 243-4101 
Liberty Electronics/Arizona, (602) 257- 
1272 

C/V Culver City 

Hamilton Electro Sales, (213) 558-2020 

Costa Mesa 

Schweber Electronics Corp., (714) 556- 
3880 

El Monte 

G. S. Marshall Company, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Gramer/Los Angeles, (213) 771-8300, (714) 
979-3000 

Los Angeles 

Kierulff Electronics Inc., (213) 685-5511 
RPS Electronics, Inc., (213) 748-1271 

Mt. View 

ElmarElectronics, Inc., (415) 961-3611 
Hamilton/Avnet Electronics, (415)967-7000 

Palo Alto 

Kierulff Electronics, Inc., (415) 968-6292 

Riverside 

Electronic Supply Corp., (714) 683-7300 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Kierulff Electronics, Inc., (714) 278-2.112 
Liberty/San Diego, (714) 565-9171 

Sunnyvale 

Cramer/San Francisco, (408) 739-3011 
CO Commerce City 

Elmar Electronics/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 
Kierulff Electronics, Inc., (303) 371-6500 

CT Danbury 

Schweber Electronics Corp., (203) 792- 
3500 

Georgetown ‘ 

Hamilton/Avnet Electronics, (203) 762-0361 

North Haven 

Cramer/Connecticut, (203) 239-5641 
FL Ft. Lauderdale 

Arrow Electronics, Inc., (305) 776-7790 
Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Cramer/Hollywood, (305) 945-4176 
Schweber Electronics Corp., (305) 927- 
0511 

Orlando 

Cramer/Orlando, (305) 894-1511 
GA Norcross 

Cramer/ Atlanta, (404) 448-9050 
Hamilton/Avnet Electronics, (404)448-0800 
IA Cedar Rapids 

Deeco Inc., (319) 365-7551 
IL Chicago 

Newark Electronics, (312) 638-4411 

Elk Grove Village 

Schweber Electronics Corp., (312) 593- 
2740 

Elmhurst 

Semiconductor Specialists, Inc., (312) 
270-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Graham Electronics Supply, (317) 634-8202 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

Wichita 

Radio Supply Company, (316) 267-5214 

LA Metairie 

Sterling Electronics, Inc., (504) 887-7610 

MA Burlington 

Wilshire Electronics/New England, (617) 
272-8200 

Newton 

Cramer Electronics, Inc., (617) 969-7700 

Waltham 

Schweber Electronics Corp., (617) 890- 
8484 

Watertown 

Sterling Electronics, Inc., (617) 926-9720 

West Newton 

A. W. Mayer Co., Inc., (617) 965-1111 
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RCA Solid State Division (cont) 

Woburn 

Hamilton/ Avnei Electronics, (617)933-8020 

MD Baltimore 

Arrow Electronics, Inc., (301) 247-5200 

Gaithersburg 

Cramer/Washington, (301) 948-0110 

Hanover 

Hamilton/Avnet Electronics, (301)796-5000 

Rockville 

Sctiweber Electronics Corp., (301) 881- 
3300 

Savage 

Pyttronic industries, Inc., (301) 792-0782 
Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
RS Electronics, Inc., (313) 525-1155 

Troy 

Schweber Electronics Corp., (313) 583- 
9242 

MN Bloomington 

Arrow Electronics, (612) 888-5522 

Edina 

Cramer/Minnesota, (612) 835-7811 
Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 

Semiconductor Specialists, Inc., (612) 854- 
8841 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
Semiconductor Specialists, Inc., (314) 731- 
2400 

Kansas City 

Semiconductor Specialists, Inc., (816) 452- 
3900 

NC Greensboro 

Hammond Electronics of Carolina, Inc., 
(919) 275-6391 

Winston-Salem 

Cramer/Winston-Salem, (919) 725-8711 

NH Manchester 

Arrow Electronics, Inc., (603) 668-6968 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Clifton 

Wilshire Electronics/NJ, (201) 340-1900 
Moonachie 

Cramer*New Jersey, (201) 935-5600 

Moorestown , 

Arrow Electronics, Inc., (609) 235-1900 

Mount Laurel 

Hamilton/Avnet Electronics, (609)234-2133 

Pennsauken 

Resco Eecironics Div. of Astrex, (609) 662- 
4000 

Rutherford 

Kierulff Electronics, Inc., (201) 935-2120 

Somerset 

Schweber/NJ Electronics, (201) 469-6008 
NM Albuquerque 

Cramer/New Mexico, (506) 265-5767 
Hamiiton/Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, Inc , (716) 884-3450 

East Syracuse 

Hamiiton/Avnet Electronics, (315)437-2641 
Farmingdale 

Arrow Electronic, Inc., (516) 694-6800 

Freeport 

Milgray Electronics, Inc., (516) 546-6000 
Hauppauge 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/Rochester. (716) 275-0300 
Hamilton/Avnet Electronics, (716)442-7820 
Rochester Radio Supply Co., (716) 454- 
7800 

Schweber Electronics Corp., (716) 461- 

4000 

Syracuse 

Cramer/Syracuse, (315) 437-6671 

Westbury 

Schweber Electronics Corp., (516) 334- 

7474 

Hamiiton/Avnet Electronics, (516) 333-5800 

OH Beachw'Ood 

Schweber Electronics Corp., (216) 464- 

2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Columbus 

Hughes-Peters, Inc., (614) 294-5351 


Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
The Stotts Friedman Co., (513) 298-5555 

Solon 

Cramer/Cleveland, (216) 248-8400 

OK Tulsa 

Radio, Inc.. (918) 587-9123 

PA Philadelphia 

Herbach & Rademan, Inc., (215) 426-1700 

Pittsburgh 

Semiconductor Specialists, Inc., (412) 781- 

SI 20 

TX Austin 

Sterling Electronics, Inc., (512) 836-1341 

Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Cramer/Texas, (214) 661-9300 
Schweber Electronics Corp., (214) 661- 
5010 

Sterling Electronics, Inc., (214) 357-9131 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics Corp., (713) 784- 
3600 

Sterling Electronics Inc., (713) 627-9800 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801) 972-2800 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Seattle 

Liberty Electronics/Northwest, (206) 763- 
8200 

Robert F Priebe Company (206) 682-8242 

Wl Mequon 

Taylor Electric Company, (414) 241-4321 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 
Oak Creek 

Arrow Electronics, Inc,, (414) 764-6600 


Real Time Corp. 


Real Time Corporation 
53 South Jefferson Road 
Whippany, New Jersey 07981 
(201) 887-4141 

Information 


Oleg Burlak 


Reticon 

Reticon Corporation 
910 Benicia Avenue 
Sunnyvale, California 94086 
(408) 738-4626 
TWX: (910) 339-9343 

Specific product information George Hansel l 

Application engineering George Hansell 

Literature Sylvia Spohn 

Price and delivery George Hansell 

Follow-up an order Robert Stern 

All other information George Hansell 

Sales Offices & Representatives 

AL Huntsville 

Technology Marketing Assoc., (205) 883- 
7893 

CA Redondo Beach 

Reticon Sales Office, (213) 379-3400 

CO Wheatridge 

Waugaman Assoc., Inc., (303) 423-1020 

CT Stratford 

Gerald Rosen Co., (203) 375-5456 

FL Orlando 

Technology Marketing Assoc., (305) 857- 
3760 

Pompano Beach 

Technology Marketing Assoc., (305) 942- 
0774 

IA Cedar Rapids 

Engineering Services, (319) 365-8071 

IL Schalumburg 

Carvel Engineering, (312) 885-8800 

KS Derby 

Palatine Sales, Inc., (316) 788-0621 

Lenexa 

Palatine Sales, Inc., (913) 492-7020 

MA Boxford 

Reticon Sales Office, (617) 887-6286 

Framingham 

Gerald Rosen Company, (617) 879-5505 

MD Baltimore 

Component Sales, (301) 484-3647 


Ml 

MN 

MO 

NC 

NM 

NY 


OH 


TX 


UT 

Wl 


Can 


int! 

inii 

inti 

Inti 

Inti 

Inti 

Inti 


Inti 

Inti 

Inti 

Inti 

inti 

Inti 

Inti 

Inti 

Inti 

Inti 


Birmingham 

J. C. Holstetter Company, (313) 646-3635 
Minneapolis 

Arjay Sales, (612) 854-4972 

St. Louis 

Palatine Sales, Inc., (314) 426-7055 

Raleigh 

Component Sales, (919) 782-8433 

Albuquerque 

Waugaman Assoc., (505) 294-1436 
Bowmansville 

Ossmann Component Sales Corp., (716) 

681-9700 

Huntington, L.I. 

CDB Enterprises, (516) 692-5200 

Kingston 

Ossmann Component Saies Corp., (914) 

338-5505 

Rochester 

Ossmann Component Sales Corp , (716) 
422-3290 

Syracuse 

Ossmann Component Sales Corp., (315) 
454-4477 

Vestal 

Ossmann Component Sales Corp., (607)' 
785-9949 

Dayton 

J. C, Hofstetter Company, (513) 296-1010 

Medina 

J. C. Hofstetter Company, (216) 725-4477 

Dallas 

Myrrosysfems Marketing, (214) 238-7157 

Houston 

Mycrosysfems Marketing, (713) 783-2900 

Salt Lake City 

Waugaman Assoc., (801) 363-0275 
Glendale 

Carve! Engineering Co., (414) 352-6630 


Distributors 


Ottawa, Ontario 

Webster Instruments Ltd., (613) 725-1931 
Mississauga, Ontario 

Webster Instruments Ltd., (416) 275-2270 
Point Claire, Quebec 
Webster Instruments Ltd., (514) 695-9787 
Australia, Prospect 

A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 

269-1244 

Austria. Wien 

Bacher Elektronische, Tel: (0222) 83 63 96 

Belgium, Bruxelles 

inelco, Tel: (02) 660 00 12 

Denmark, Copenhagen 

Scandinavian Semiconductor Supply A/S, 

Tei: (01) 83 5090 

Finland, Helsinki 

Havulinna Oy, Tel: (90) 661 451 

France, Sevres 

Tekeiec Airtronic, Tel: '(01) 027 75 35 

Germany, Muenchen 

Opteiiefc. Div. Neumuller GmbH, Tel: (089) 
59911 

Hot Electronic, Tel: 089-601 30 17 

Stuttgart 

Hot Electronic, Tel: 0711-56 1 25 
Israel, Ramat-Gan 

Telsys Ltd., Electronic Engineering, Tel: 
739865 

Italy, Milan 

Eledra, Tei: (02) 34 93 041 

Japan, Yokohama 

Pan Electron, Inc., Tel: 045-471-8811 

Netherlands, Amsterdam 

Ineico, Tel: (020) 93 4324 

New Zealand, Auckland 

Professional Electronics Ltd., Tel: 493-029 

Norway, Oslo 

Nordisk Elektronik (Norge) A/S Tel: (02) 
55 38 93 

South Africa, Pretoria 

Electronic Building Elements Pty. Ltd., 
TeT 78-9221/6 

Sweden, Stockholm 

Nordisk Elektronik AB Tel: (08) 24 83 40 

Switzerland, Regensdorf/ZH 

Reticon European Office, Tei: (01) 840 
53 05 

Zurich 

Industrade. AG, Tel: (01) 60 22 30 
United Kingdom, Letchworth, Herts 

Herbert Controls &. Instruments Lid., Tei: 
3841 (Std. Code 04626) 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 



RIFA AB 
11 Bromma 
Sweden 


Importer 


MN Minneapolis 

World Products, (612) 835-2117 


Rockwell Microelectronic Div. 


Rockwell International 
Microelectronic Device Division 

P.O. Box 3669 
3430 Miraloma Avenue 
Anaheim, California 92803 
(714) 632-3729 


Sales Offices & Representatives 


AZ Phoenix 

Q. T. Wiles & Assoc, of Arizona, (602) 
971-6250 

CA Anaheim 

Regional Sales Offices, (714) 632-3698 

Los Angeles 

Q. T. Wiles & Assoc., (213) 478-0183 

Menlo Park 

Straube Assoc., Inc., (415) 321-9050 

Tustin 

Q. T. Wiles & Assoc., (714) 832-4952 

CO Westminster 

Straube Assoc. Mtn. States, Inc., (303) 
426-0890 

CT North Haven 

Kitchen & Kutchin, (203) 239-0212 
IL Elk Grove Village 

John G. Twist Co., (312) 593-0200 

IN Fort Wayne 

Robert O. Whitesell & Assoc., Inc., (219) 
432-5591 

Indianapolis 

Robert O. Whitesell & Assoc., Inc., (317) 
359-9283 

Kokomo 

Robert O. Whitesell & Assoc,, Inc., (317) 
453-3592 

IA Cedar Rapids 

John G. Twist Co., (319) 393-8703 

KS Prairie Village 

John G. Twist Co., (913) 236-4646 

Wichita 

John G. Twist Co., (316) 686-6685 

KY Louisville 

Robert 0. Whitesell & Assoc., Inc., (502) 
897-1569 

MD Randallstown 

Beacon North, Inc., (301) 922-1248 

MA Lexington 

Kitchen & Kutchin, (617) 862-8230 
Ml Grand Rapids 

Robert O. Whitesell & Assoc,, Inc., (616) 
942-5420 

Southfield 

Robert O. Whitesell & Assoc., Inc., (313) 
559-5454 

Troy 

Regional Sales Office, (313) 435-1638 

St. Joseph 

Robert O. Whitesell & Assoc., Inc., (616) 
983-7337 

MN Minneapolis 

John G. Twist Co., (612) 854-4600 

MO St. Louis 

John G. Twist Co., (314) 432-2830 

NB Lincoln 

John G. Twist Co., (402) 474-5151 

NJ . Hohokus 

Hansen Associates, (201) 652-7055 

North Brunswick 

Regional Sales ff ice, (201) 246-3630 

NM Albuquerque 

Straube Assoc. Mtn. States, Inc., (505) 
265-7759 

NY Buffalo 

•R. W. Mitscher Co., (716) 633-7970 

Manlius 

R. W. Mitscher Co., (315) 682-2855 

Pittsford 

R. W. Mitscher Co. 

West Hurley 

R. W. Mitscher Co„ (914) 679-6151 


Cincinnati 

Robert O. Whitesell & Assoc., Inc., (513) 
521-2290 

Columbus 

Robert O. Whitesell & Assoc., Inc., (614) 
888-9396 

Dayton 

Robert O. Whitesell & Assoc., Inc., (513) 
298-9546 

Middleburg Heights 

Robert O. Whitesell & Assoc., Inc., (216) 

826-4424 

Pittsburgh 

Robert O. Whitesell & Assoc., Inc., (412) 

344-7277 

Greenville 

Robert O. Whitesell & Assoc., Inc., (615) 
639-6154 

Dallas 

Sacor, Inc., (214) 234-8072 

Salt Lake City 

Straube Assoc. Mtn. States, Inc., (801) 
322-1828 

Falls Church 

Beacon North, Inc., (703) 534-7200 

Lynchburg 

Beacon North, Inc., (804) 237-4740 

Redmond 

Desco Northwest, (206) 455-9325 

Wauwatosa 

John G. Twist Co., (414) 475-7755 

Montreal, Quebec 

Multi-State Devices, Ltd., (514) 279-4507 

Brazil, Sao Paulo 

Hybrid, Tel: (011) 220-1470 

Germany, Munchen-Martinsried 

Rockwell International GmbH, Tel: (089) 
859-9575 

Japan, Tokyo, Chiyoda-ku 

Rockwell International Overseas Corp., 
Tel: 265-8808 
Switzerland, Zurich 

Aumann & Co., AG Tel: (01) 53 54 00 

Distributors 

Huntsville 

Hamilton/Avnet, (205) 533-1170 

Phoenix 

Hamilton/Avnet, (602) 275-7851 

Costa Mesa 

Avnet Electronics, (714) 754-6111 
Schweber Electronics, (714) 556-3880 
Culver City 

Hamilton/Avnet Electronics, (213) 558-2441 
Hamilton Electro Sales, (213) 558-2020 

Mountain View 

Hamilton/Avnet Electronics, (415) 961-7000 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 

Danbury 

Schweber Electronics, (203 792-3500 

Georgetown 

Hamiton/Avnet Electronics, (203) 762-0361 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

Ft. Lauderdale 

Hamilton/Avnet Electronics, (305)971-2900 

Hollywood 

Schweber Electronics, (305) 927-0511 

Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
Elk Grove Village 

Schweber Electronics, (312) 593-2740 

Schiller Park 

Hamilton/Avnet Electronics, (312)678-6310 

Lenexa 

Hamilton/Avnet Electronics, (913)888-8900 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Hamilton/Avnet Electronics, (617) 993-8000 

Baltimore 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-3300 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

Troy 

Schweber Electronics, (313) 583-9242 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Edina 

Hamilton/Avnet Electronics, (612) 941-8801 


Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
Cedar Grove 

Hamilton/Avnet Electronics, (201)239-0800 

Mount Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2641 

Rochester 

Hamilton/Avnet Electronics, (716)442-7820 
Scrweb'er Electronics, (716) 461-4000 

Westbury, L.l. 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Beachwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 

Horsham 

Schweber Electronics, (215) 441-0600 

Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 

Houston 

Hamilton/Avnet Electronics, (713) 526-4661 
Schweber Electronics, (713) 784-3600 
Salt Lake City 

Hamilton/Avnet Electronics, (801) 262-8451 

Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Missaugua, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Montreal, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613)226-1700 

England, Hove, Sussex 

Pelco Electronics, Ltd., Tel: 0273-722155 

France, Levallois-Perret 

pc a, Tgi- /ryi\ 75f,+t-1T 

Germany, Bad Friedrichshall 

System Kontakt, Tel: 07136 5031 

Holland, Breda 

Famatra, Tel: (076) 13 34 57 

Italy, Milano 

Dott. ing G. De Mico S. P. A., Tel: (02) 65 
31 31 

Japan 

Osaka, Hlgashi-ku 

Matsushita Electric Trading Co., Tel: 
Osaka (06) 204-5563 

Tokyo, Chiyoda-ku 
Marubeni Corp., Tel: 282-3412 

Tokyo, Minato-ku 

Matsushita Electric Trading Co., Tel: (03) 
435-4552 

Norway, Stabbekk 

Micronor, Tel: (02) 54 51 30 

Spain, Madrid 
Comelta, Tel: (01) 254-3030 

Switzerland, Zurich 

Aumann & Co., AG, Tel: (01) 53 54 00 

Taiwan, Taipei 

Enterprex Corp., Tel: 538-375-7 


Sanyo 


Sanyo Semiconductor Sales Corporation 
291 South Van Brunt Street 
Englewood, NJ 07631 
(201) 871-0061 
Telex: 135138 


Sales Offices & Representatives 


CA Sunnyvale 

Sales Office, (408) 732-7902 
NJ Englewood 

Sales Office, (201) 871-0061 


SGS-ATES Semiconductor 


SGS-ATES Semiconductor Corporation 

79 Massasoit Street 

Waltham, MA 02154 

(617) 891-3710 

Telex: 923495 
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SGS-ATES Semiconductor (cont) 

Specific product information: 

Product Marketing Ruben Sonnino 

Application engineering: 

Product Marketing Ruben Sonnino 

Literature: 

Sales Department Marilyn Schribman 

Place an order: 

Sales Department Anne Girolamo 

Follow-up an order: 

Customer Service Anne Girolamo 


Sales Offices & Representatives 

AL Huntsville 

Rep Inc., (205; 881-9270 

AZ Phoenix 

Hecht, Henschen & Assoc,, (602) 275-4411 
CA Palo Alto 

Shaw-Tech Inc., (415) 961-4775 

Santa Ana 

Rical Assoc., (714) 557-6543 

San Diego 

Cerco, (714) 560-9143 
CO Englewood 

Eicom, Inc., (303) 770-4400 
FL Ft. Lauderdale 

Dyna-a-Mark Corp., (305) 771-6501 
Clearwater 

Dyna-a-Mark Corp.,( (813) 441-4702 

Maiiiana 

Dyne-a-Mark Corp., (305) 831-2097 
GA Tucker 

Rep inC., (404) 933-4356 
IL Bellwood 

Fiat Engineering, (312) 547-6200 
IN Indianapolis 

Lattronics Mfg. Rep., (317) 846-5788 
MA Needham 

Stone Component Sales, (617) 444-1405 

Ml Grosse Pointe Park 

Greiner Assoc., (313) 499-0188 

MN Minneapolis 

Loren F. Green Assoc., (612) 781-1611 

MO Maryland Heights 

Kebco, (314) 576-4111 

NJ Westbury NY (Northern) 

J-Square Marketing inc., (516) 997-6210 
NY Pompey 

S F Foster, (315) 677-3333 

Webster 

S F. Foster, (716) 265-2072 

NC Raleigh 

Rep, Inc., (919) 851-3007 

OH Cleveland 

Imtech Inc., (216) 826-3400 

Dayion 

Imtech Inc., (513) 278-6507 

PA Philadelphia 

C. H. Newson, (215) 248-3377 

TN Jefferson City 

Rep Inc., (615) 475-4105 

TX Dallas 

Blackburn Associates, (214) 692-8885 

UT Salt Lake City 

Eicom inc., (801) 532-7940 

VA Reston 

Boyle Associates, (703) 620-9558 

WA Seattle 

Northmar Inc., (206) 524-5170 
Can Toronto 

Armatel Limited, (416) 961-7980 
Inti Mexico 

Mexel, Tel: (905) 575-7868 


Distributors 


CA Hawthorne 

General Transistor Corp., (213) 679-9721 

Los Angeles 

Energy Electronic Products, (213) 670- 
7880 

Mountain View 

Energy Sales, (415) 969-0800 

Santa Ana 

Rical Electronics, (714) 557-6543 

San Dimas 

Zeus Components Inic., (714) 871-0391 

FL Pompano Beach 

Zeus Components Inc., (305) 942-4312 

IL Des Plaines 

Edmar Electronics Co., (312) 298-8580 ' 

MA Wakefield 

Semtex, (617) 245-9050 


Burlington 

Wi I shire Electronics, (617) 272 8200 

Burlington 

Zeus Components Inc., (617) 273-0750 

Ml Livonia 

Camelot Electronics, (313) 427-8660 
NY Elmsford 

Zeus Components Inc., (914) 592-4120 
NJ Cinamlnson 

Wilshire Electronics, (609) 786-8990 
OH Dayton 

Esco Inc., (513) 226-1133 
TX Dallas 

KA Electronics Sales, (214) 634-7870 

WA Seattle 

Radar Electric Co., (206) 282-2511 
I Can Toronto 

Armatel Limited, (416) 961-7980 

Montreal 

Prelco Electronics Ltd., (514) 389-8051 
Inti Mexico, Mexico City 

Mexel, (905) 575-7868 


Siemens 


Siemens Corporation 
186 Wood Avenue South 
Iselin, New Jersey 08830 
(201) 494-1000 
Telex: 84-4491 

All Information: 

Bob Zolkowski 


Sales Offices & Representatives 

AL Huntsville 

Interep Assoc., (205) 881-3677 
AZ Scottsdale 

Summit Saies, (602) 994-4587 
CA El Segundo 

Varigon Assoc., (213) 322-1120 
Newport Beach 
Siemens, (714) 540-2487 
San Diego 

. S.R. Electronic, (714) 565-8411 

Sunnyvale 

Quadrep, Inc., (408) 733-7300 
CO Denver 

Omega, Ltd . (303) 758-1508 
CT West Simsbury 

Anchor Engineering Corp., (203) 658-6261 
FL Ft. Lauderdale 

Perott Assoc., (305) 792-2211 
Largo 

Perrott Assoc., (813) 585-3327 
Orianao 

Perrott Assoc., (315) 275-1132 

GA Atlanta 

Interep Assoc., (404) 394-7756 

IA Hiawatha 

Gassner & Clark Company, (319) 393-5763 

IL Park Ridge 

Metcom Assoc., (312) 696-1490 

Rosemont 

Siemens, (312) 671-2810 

IN Indianapolis 

Electro Reps, (317) 255-4147 

Ft. Wayne 

Electro Reps, (219) 743-4611 
KS Overland Park 

KEBCO, (913) 649-1051 
i MA Newton Upper Fails 

Anchor Engineering Corp., (617) 964-6205 
Lexington 

KCA Components. Inc., (617) 861-9024 
MD Rockville 

Marktron, Inc., {301} 762-6210 
Ml Farmington 

CMR Inc., (313) 477-7700 
MN St. Paul 

Cahill Assoc., (612) 646-7217 
MO St. Louis 

KEBCO, (314) 569-2660 
NC Smithfield 

ADI Agents & Dist., Inc., (919) 934-8136 

NJ Haddonfield 

Thomas Assoc., (609) 854-3011 

Iselin 

Siemens, (201) 494-1000 
NM Albuquerque 

A.Q. Electronics, (505) 883-1003 
NY Plainview, L.l. 

ERA, inc., (516) 822-9890 


Syracuse 

Electra Sales, (315) 455-5783 

Rochester 

Electra Sales, (716) 436-4030/4037 

OH Cleveland 

Dolfuss-Root & Co., (216) 333-7504 

Dayton 

Dolfuss-Root & Co., (513) 433-6776 

PA Pittsburg 

Dolfuss-Root & Company, (412) R S1-4125 

TX Arington 

Siemens, (817) 261-6543 

El Paso 

A.Q. Electronics, (915) 545-2363 

UT Salt Lake City 

Omega. Ltd., (801) 266-9617 

WA Bellevue 

Olson, Ferree & Assoc., (206) 454-1210 


Distributors 


AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 

AZ Phoenix 

Cramer/ Arizona. (602) 267-7321 
Mirco Electronic Distributions. (602) 944- 
2281 

CA Arcadia 

M.S. Laboratories, (213) 445-7231 

Burbank 

TAW Electronics, (213) 846-3911 

E! Monte 

G.S. Marshall Co., (213) 686-0141 

El Segundo 

T.l. Supply Cc.. (213) 973 2571 

• Irvine 

Cramer/Los Angeles, (714) 979-3000 

Mountain View 

Capacitor Sales Co., (415) 964-8880 

Newport Beach 

Semicomp Corp., (714) 833-3070 

San Diego 

Cramer/San Diego, (714) 565-1881 
Intamark Electronics, (714) 279-5200 

Santa Ana 

Intemark Electronics. (714) 540-1322 

Sunnyvale 

Bell Industries., (408) 734-8570 
Cramer/San Francisco, (408) 739-3011 
' G.S. Marshall, (408) 732-1100 
Intermark Electronics, (403) 738-1111 
T.l. Suppy Co., (408) 732-5555 
Woodland Hills 

JACO Electronics, (213) 887-6400 
Semiconductor Coneepts; (213)884-4560 

CO Arvada 

G.S. Marshall Co., (303) 423-9670 

Cramer/Denver, (303) 758-2-100 
Integrated Electronics, (303) 534-6121 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Wilshire Electronics, (203) 281-1166 

North Haven 

Cramer/Connecticut, (203) 239-5641 
FL Ft. Lauderdale 

Hall-Mark Electronics, (305) 971-9280 

Hollywood 

Cramer/Holiywood, (305) 923-8181 

Orlando 

Crarner/Or lando, (305) 694-1511 
Hall-Mark Electronics,’ (305) 885-4020 

Pompano Beach 

Zeus Components, (305) 942-4312 

GA Atlanta 

Cramer/Atlanta, (404) 448-9050 

IA Cedar Rapids 

Advent Electronics, Inc., (319) 393-8811 

IL Arlington Heights 

. T.l. Supply Co., (312) 593-7660 

Chicago 

Semiconductor Specialists, (312) 279-1000 

Elk Grove Village 

Hall-Mark Electronics, (312) 437-8800 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Rosemont 

Advent Electronics, (312) 2S8-4210 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Semiconductor Specialists, (317) 243-8271 
Sheridan Sales Co., (317) 547-7777 
KS Lenexa 

Hall-Mark Electronics, (913) 888-4747 
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Siemens (cont) 


Burlington 

Wilshire Electronics, (617) 272-8200 
Zeus Components, (617) 273-0750 

Newton Center 

Cramer/ International, (617) 969-7700 

Waltham 

T.l. Supply Co., (617) 890-0510 

Baltimore 

Hall-Mark Electronics, (301) 796-9300 
Resco/Batimore, (301) 823-0070 

Beltsville 

Resco/Washington, (202) 937-5890 

Columbia 

Technico, Inc., (301) 461-2200 

Gaithersburg 

Cramer/Baltjmore, (301) 792-7602 
Cramer/Washington, (301) 948-0110 

Hyattsville 

Milgray Electronics, (301) 864-1111 
Farmington Hills 

Advent Electronics, (313) 477-1650 
Sheridan Sales Co., (313) 478-3800 
Semiconductor Specialists, (313) 478-2700 

Bloomington 

Arrow Electronics, (61 2i 888-5522 
Hall-Mark Electronics, (612) 884-9056 

Edina 

Cramer/Minnesota, (612) 835-7811 

Minneapolis 

Semiconductor Specialists, (612) 854-8841 

Earth City 

Hall-Mark Electronics, (314) 291-5350 

Hazelwood 

Semiconductor Specialists, (314) 731-2400 
Kansas City 

LCOMP Kansas City, (816) 221-2400 
Semiconductor Specialists, (816) 452-3900 

St. Louis 

LCOMP/Kansas City, (314) 647-5505. 

Raleigh 

Hall-Mark Electronics, (919) 832-4465 
RESCO/Rateigh. 19191 832-2077 

Winston-Salem 

Cramer/Winston-Salem, (919) 725-8711 

Bellmawr 

Mid-Atlantic Electronic Corp., (609) 931- 
5303 

Berlin 

Magnetic Systems Labs, (609) 767-5300 

Cherry Hill 

Cramer/Pennsylvania, (609) 424-5993 

Clark 

T.l'. Supply Co., (201) 382-6400 

Haddonfield 

Mid-Atlantic Electronics, (609) 428-8288 

Moonachie 

Cramer/ New Jersey, (201) 935-5600 

Albuquerque 

Century Electronics, (505) 292-2700 
Cramer/New Mexico, (505) - 265-5767 

East Syracuse 

Cramer/Syracuse, (315) 437-6671 

Elmsford 

Zeus Components, (914) 592-4120 

Freeport 

Milgray Electronics, (516) 546-6000 

Hauppauge 

Cramer/Long Isand, (516) 231-5600 
Hall-Mark Electronics, (516) 273-0030 
JACO Electronics, (516) 273-5500 
Semiconductor Concepts, (516) 273-1234 

Johnson City 

Wilshire Electronics, (607) 797-1236 

New Hyde Park 

LaFayette Ind. Electronics, (516) 488-6600 

Plainview, L.l. 

A.C.I. Electronics Corp., (516) 293-6630 

Rochester 

Cramer/ Rochester, (716) 275-0300 
Simcona Electronics, (716) 328-3230 

Beachwood 

Sheridan Assoc., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 

Cleveland 

Cramer/Cleveland, (216) 248-8400 
Arrow Electronics, (216) 464-2000 

Dayton 

Sheridan Sales Co., (513) 277-8911 

Kettering 

Arrow Electronics, Inc., (513) 253-9176 


Tulsa 

Hall-Mark Electronics, (918) 835-8458 
T.l. Supply Co., (918) 437-4555 

Erie 

ADVACOM Corp., (814) 455-8110 
Huntington Valley 

Hall-Mark Electronics, (215) 355-7300 
Austin 

Hall-Mark Electronics, (512) 837-2814 

Dallas 

Cramer/Dallas, (214) 661-9300 
Hall-Mark Electronics, (214) 231-6111 
T.l. Supply Co., (214) 238-6852 

Houston 

Lenert Co., (713) 225-1465 
Hall-Mark Electronics, (713) 781-6100 
T.l. Supply Co., (713) 785-4800 

Salt Lake City 

Century Electronics, (801) 466-8721 
Cramer/Salt Lake City, (801) 487-4131 

Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

Cramer/Seattle, (206) 762-5755 
Intermark Electronics, (206) 767-3160 
KAM Electronics, (206) 323-5100 

Milwaukee 

Semiconductor Specialists, (414) 257-1330 
West Allis 

Hall-Mark Electronics, (414) 476-1270 


Signetics 


Signetics Corporation 

811 E. Arques Ave., P.O. Box 9052 

Sunnyvale, Calif. 94086 

(408) 739-7700 

TWX: (910) 339-9283 

Specific product information: 

Analog 

Interface ..ext. 24 

industrial ext. 29 

Consumer , ext. 22 

DMOS, PLL ext. 22 

Logic 

LSI .' ext. 20 

ECL ext. 26 

TTL ext. 26 

Memory 

Bipolar RAM ext. 33 

Bipolar PROM, ROM ext. 34 

FPLA ext. 33 

MOS RAM ext. 30 

MOS PROM, ROM, EROM .ext. 30 

Microprocessor 

Bipolar ., ext. 20 

MOS , ext. 33 

Applications: 

Analog 

Interface 

Ted Vaeches ext. ,28 

Industrial 

Ted Vaeches ext. 28 

Consumer 

Neil Madonik ext. 27' 

DMOS, PLL 

Ira Zingmond ext. 3T 

Logic 

Rick McCarthy ext. 26 

Memory 

Bipolar RAM, ROM, PROM, FPLA 

Nap Cavlan ext. 33' 

MOS RAM, ROM, PROM, EROM 

Harry Masuda ext. 30: 

Microprocessor 

Bipolar 

Joe Conway ext. 20: 

MOS 

Tony Sica ext. 33: 

Literature, all other information: 

Information services ext. 3033, 33: 

Sales Offices & Representatives 

AL Huntsville 

20th Century Marketing, (205) 533-5800 

AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 
Signetics Sales Office, (602) 971-2517 

CA Inglewood 

Signetics Sales Office, (213) 670-1101 


Irvine 

Signetics Sales Office, (714) 833-8980, 
(213) 924-1668 

San Diego 

Mesa Engineering, (714) 278-8021 
Signetics Sales Office, (714) 560-0242 
Sherman Oaks 
Astralonics, (213) 990-5903 

Sunnyvale 

Signetics Sales Office, (408) 736-7565 

Denver 

Parker/Webster Company, (303) 841-3274 

Newtown 

Kanan Associates, (203) 426-8157 

Altamonte Springs 

Semtronic Associates, (305) 831-8233 

Largo 

Semtronic Associates, (813) 586-1404 

Pompano Beach 

Signetics Sales Office, (305) 782-8225 

Chicago 

L-Tec, (312) 286-1500 

Rolling Meadows 

Signetics Sales Office, (312) 259-8300 

Indianapolis 

Enco Marketing, (317) 546-5511 

Overland Park 

Advanced Technology Sales, (913) 492- 
4333 

Wichita 

Signetics Sales Office, (316) 683-5652 

Reading 

Kanan Associates, (617) 944-8484 

Woburn 

Signetics Sales Office, (617) 933-8450 

Glen Burnie 

Microcomp, (301) 247-0400 

Bloomfield Hills 

Enco Marketing, (313) 642-0203 

Edina 

Mel Foster Tech. Assoc., (612) 835-2254 
Signetics Sales Office, (612) 835-7455 

St. Charles 

Advanced Technology Sales, (314) 567- 
6272 

Cary 

Montgomery Marketing, (929) 467-6319 

Cherry Hill 

Signetics Sales Office, (609) 665-5071 

Haddonfield 

Thomas Associates, (609) 854-3011 
Piscataway 

Signetics Sales Office, (201) 981-0123 

Albuquerque 

The Staley Company, (505) 292-0060 

Ithaca 

Bob Dean, Inc., (607) 272-2187 

Wappingers Falls 

Signetics Sales Office, (914) 297-4074 
Woodbury, L.l. 

Signetics Sales Office, (516) 364-9100 

Centerville 

Norm Case Associates, (513) 433-0966 

Fairview Park 

Norm Case Associates, (2163 333-4120 

Worthington 

Signetics Sales Office, (614) 888-7143 

Portland 

Western Technical Sales, (503) 297-1711 

Austin 

Cunningham Company, (512) 459-8947 

Dallas 

Cunningham Company, (214) 233-4303 
Signetics Sales Office, (214) 661-1296 

Houston 

Cunningham Company, (713) 461-4197 

West Bountiful 

Barnhill Five, Inc., (801) 292-8991 

Glen Burnie 

Microcomp, (301) 247-0400 

Bellevue 

Western Technical Sales, (206) 641-3900 

Greenfield 

L-Tec, (414) 545-8900 

Calgary, Alberta 

Philips Electronics Industries, Ltd., (403) 
543-571 1 

Montreal, Quebec 

Philips Electronics Industries, Ltd., (514) 
342-9180 

Ottawa, Ontario 

Philips Electronics Industries, Ltd., (613) 
237-3131 
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Signetics (cont) 



Scarborough, Ontario 

Philips Eiectronics Industries, Ltd,, (416) 

292-5161 

Philips Electron Devices, (416) 425-5161 

Vancouver, B.C. 

Philips Electronics Industries, Ltd., (604) 
435-4411 


Inti 

Argentina, Buenos Aires 

Fapesa 1 ,y.C. Tel: 652-7438/7478 


Inti 

Austria, Wien 

Osterreichische Philips, Tel: 93 26 11 

CO 

Inti 

Australia, Lane-Cove, N.S. W. 

Philips Industries-ELCOMA, Tel: (02) 427- 

0888 


Inti 

Belgium, Brussels 

M.B.L.E., Tel: 523 00 00 

CT 

Inti 

Brazil, Sao Paulo 

Ibrape, S.A., Tel: 284-4511 


inti 

Chile, Santiago 

Philips Chilena S.A., Tel: 39-4001 


Inti 

Denmark, Kobenhavn 

Miniwatt A/S, Tel: 01*69 16 22 

FL 

Inti 

Finland, Helsinki 

Oy Philips Ab, Tel: 1 72 71 


Inti 

France, Paris 

R.T.C., Tel: 355-44 99 


Inti 

Hong Kong, Kwuntong 

Philips Hong Kong, Ltd., Tel: 12-245121 


Inti 

India, Bombay 

Semiconductors, Ltd., Tel: 293-667 

a a 

Inti 

Indonesia, Jakarta 

P. T. Phil ips-Ralin Electronics, Tel: 581058 


Inti 

Iran, Tehran 

Berkeh Company, Ltd., Tel: 831 564 

IL 

Inti 

Israel, Tel Aviv 

Rapac Electronics, Ltd,, Tel: 477 115/6/7 


Inti 

Italy, Milano 

Philips S.p.A., Tel: 2-6994 


Inti 

Japan, Tokyo 

Signetics Japan, Ltd., Tel: 03/230 1521 


Inti 

Korea, Seoul 

Philips Elect Korea Ltd., Tel: 44-4202 

IN 

Inti 

Mexico, D.F. 

Electronica S.A. do C.V., Tel: 533-1180 

KS 

Inti 

Netherlands, Eindhoven 

Philips Nederand B.V., Tel: 040/79 33 33 

MA 

Inti 

New Zeaand, Wellington 

E.D.A.C., Ltd., Tel: 873 159 


Inti 

Norway, Oslo 

Electronica A S., Tel: 02/15 05 90 

MD 

Inti 

Pakistan, Karachi 

Elmac Ltd., Tel: 515-122 


Inti 

Peru, Lima 

Cadesa. Tel: 628599 


Inti 

Philippines, Makata-Rizal 

Philips Industrial Dev., Inc., Tel: 868 951-9 


Inti 

Singapore/Malaysia-Singapore 

Philips Singapore pte., Ltd., Tel: 538811 


Inti 

South Africa, Johannesburg 

E D. A C. (Pty), Ltd , Tel: 24-6701-3 

Ml 

Inti 

Spain, Barcelona 

Copresa S.A., Tel: 329 63 12 

MN 

Inti 

Sweden, Stockholm 

Elcoma A.B., Tel: 08/67 97 80 


Inti 

Switzerland, Zurich 

Philips A.G., Tel: 01/44 22 11 


Inti 

Taiwan, Taipei 

Philips Taiwan, Ltd., Tel: 02/551 3101-5 

MO 

Inti 

Thailand, Bangkok 

Saeng Thong Radio, Ltd., Tei: 527195, 
519763 

NC 

Inti 

United Kingdom, London 

Mullard, Ltd., Tei: 01/580 6633 


Inti 

Uruguay, Montevideo 

Luzilectron SA. Tel: 9143 21 

NJ 

Inti 

Venezuela, Caracas, (Panama, Aruba, 
Trinidad) 

Industrias Venezolanas, Philips S.A. Tel: 
360-511 


Inti 

West Germany, Hamburg 

Valvo, Tel: 040/3296-1 


Distributors 


AL 

Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

NM 

AZ 

Phoenix 

NY 


Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics. (602) 257-1272 


CA 

Costa Mesa 

Avne! Electronics. ( 714 ) 754-6051 

Schweber Electronics, (213) 537-4320 



Culver City 

Hamilton Electro Sales, (213) 558-2183/4 

El Segundo 

Liberty Electronics, (213) 322-8100 

Mountain View 

Elmar Electronics, (415) 916-3611 
Hamilton/Avnet Electronics, (415) 961-7000 PA 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 OH 
UDerty Electronics, (714j 565-9171 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamiitcn/Avnei Electronics, (303) 534-1212 

Lakewood 

Acacia Sales, (303) 232-2882 

Danbury 

Scrweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Arrow Electronics, (203) 248-3801 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hamilton*Avnet Electronics, (305)971-2900 

Hollywood 

Schweber Electronics, (305) 922-4506 

Orlando 

Hammond Electronics, (305) 241-6601 

Atlanta 

Schweber Electronics, (404) 449-9170 
Norcross 

Hamilton/ Avne! Electronics, (404) 448-0800 

Elk Grove 

Schweber Electronics, (312) 593-2740 

Elmhurst 

Semiconductor Speciatsts, (312) 279-1000 

Schiller Park 

Hamilton/Avnet Electronics, (312) 671-6082 

Skokie 

Bell Industries, (312) 965-7500 

Indianapolis 

Pioneer Electronics, (317) 849-7300 

Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Arrow Electronics, (617) 933-8130 
Hamilton/Avnet Electronics, (617) 933-8000 

Baltimore 

Arrow Electronics, (301) 247-5200 

Gaithersburg 

Pioneer Washington Electronics, (301) 

881-2970 

H annvor 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 881-2970 
Livonia 

Hamiton/Avnet Electronics, (313) 522-4700 
Pioneer Electronics, (313) 525-1800 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Edina 

Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 

Semiconductor Specialists, (612) 854-8841 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1 144 

Greensboro 

Hammond Electronics, (919) 275-6391 
Pioneer Electronics, (919) 273-4441 

Cedar Grove 

Hamilton/Avnet Electronics, (20i) 239-0800 

Cherry Hill 

Milgray-Delaware Valley, (609) 235-1300 

Moorestown 

Arrow/ Angus Electronics, (609) 235-1900 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 

Albaquerque 

Hamilton/Avnet Electronics, (505) 765-1500 

Buffalo 

Summit Olstributors, (716) 884-3450 
East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Farmmgdaie, L.l. 

Arrow Electronics, (516) 694-6800 


Rochester 

Hamiiton*Avnet Electronics, (715) 442-7820 
Schweber Electronics, (716! 461-4000 

Westbury, L.l. 

Hamilton/Avnet Electronics, (515) 333-5800 
Schweber Electronics, (516) .334-7474 

Horsham 

Schweber Electronics, (215) 441-0600 

Beechwood 

Schweber Electronics, (216) 464-297C 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer Standard Electronics, (216) 587- 
3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard Electronics, (513) 236- 
9900 

OK Tulsa 

Component Specialties, (918) 564-2820 
TX Dallas ' . 

Componet Specialties, (214) 357-4576 
Hamilton/Avnet Electronics, (214) 661-8661 
Quality Components, (214) 387-4949 
Schweber Electronics, (214) 661-5010 
Houston 

Component Specialties. (713) 771-7237 
Hamiton/Avnet Electronics, (713) 780-1771 
Quality Components, (713) 772-7100 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Alta Flfictronics, (801) 486-7227 
Hamilton/Avnet Electronics, (801)972-2800 
WA Bellevue 

Hamilton/Avnet Electronics. (206)746-8750 

Seattle 

Intermark Electronics, (206) 767-316C 
Liberty Electronics, (206) 453-8300 

Wl New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 
Can Downsview,- Ontario 

Cesco- Eiectronics, (416) 661-0220 
Zentronics, (416) 635-2822 

Mississauga. Ontario 

Hamilton/Avnet Eiectronics, (416) 677-7432 
Montreal, Quebec 
Cesco Electronics, (514) 735-5511 
Zentronics. Ltd., (514) 735-5361 

Ottawa, Oniario 

Cesco Electronics, (613) 729-5118 
Hamilton/Avnet Electronics. (613) 226-1700 
Zentronics, Ltd., (613) 238-6411 

Toronto, Ontario 

Zentronics, Ltd., (416) 789-5111 

Vancouver, B.C. 

Bowtek Electronics Co., Ltd., (604) 736- 
1141 

Vide St. Laurent, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 


Silicon General 


Silicon General, Inc. 

7382 Bolsa Ave. 

'Westminister, California 92683 
(714) 892-5531 
TWX: (910) 596-1804 


Sales Offices & Representatives 


AL Huntsville 

Morcota, (205) 539-8476 

AZ Scottsdale 

Q. T. Wiles & Assoc., (602) 948-5590 

CA Los Angeles 

Q. T. Wiles & Assoc., (213) 478-0183 

Tustin 

Q. T. Wiles & Assoc., (714) 832-4952 
CO Denver 

Barnhill Five (303) 426-0222 
CT Middletown 

Bell Contros, (203) 346-0670 
FL Clearwater 

Dyne-a-Mark, (813) 441-4702 
Ft, Lauderdale 
Dyne-a-Mark, (305) 771-6501 
IA Cedar Rapids 

S&O Sales, (319) 393-1845 
The John G. Twist Co., (319) 393-8703 
1L Elk Grove Village 

The John G. Twist, Co., (312) 593 0200 
Paiantine 

Technology Sales, Inc., (312) 438-3300 
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Silicon General (cont) 

IN 

Fort Wayne 

Robert O. Whitesell & Assoc., (219) 432- 
5591 

Indianapolis 

Robert O. Whitesell & Assoc., (317) 359- 
9238 

Kokomo 

Robert O. Whitesel & Assoc., (317) 452- 
6065 

KS 

Prairie Village 

The John G. Twist Co., (913)236-4646 

KY 

Louisville 

Robert O. Whitesell & Assoc., (502) 893- 
7303 

MA 

Reading 

Kanan, (617) 944-8484 

MD 

Baltimore 

Conroy Sales, (301) 296-2444 

Ml 

Grand Rapids 

Robert O. Whitesell & Assoc., (616) 942- 
5420 


Southfield 

Robert O. Whitesell & Assoc., (313) 358- 
2020 

St. Joseph 

Robert O. Whitesell & Assoc., (616) 983- 
7337 

MN 

Minneapolis 

Comstrand, (612) 571-0000 

MO 

St. Louis 

The John G. Twist Co., (314) 432-2830 

NC 

Raleigh 

Component Sales, (919) 782-8433 

NH 

Nashua 

Bell Controls, (603) 882-6984 

NJ 

Teaneck 

R. T. Reid Assoc., (201) 692-0200 

NY 

Syracuse 

Nycom, Inc., (315) 437-8343 

OH 

Cincinnati 

Robert O. Whiteseii & Assoc., (513) 521- 
2290 

Columbus 

HODert O. wniteseu & Assoc., (614; 688- 
9396 

Dayton 

Lyons Corp., (513) 278-0714 

Robert O. Whitesell & Assoc., (513) 298- 
9546 


Highland Heights 

Lyons Corp., (216) 461-8288 

Middleburg Heights 

Robert O. Whitesell & Assoc., (216) 826- 
4424 

OR 

Beaverton 

N. R. Schultz Company, (503) 643-1644 

PA 

Pittsburgh 

Robert O. Whitesell & Assoc., (412) 344- 
7277 

TN 

Greenville 


. Robert O. Whitesell & Asoc., (615) 639- 
6154 

1 

Jefferson City 

Rep Inc., (615) 475-4105 

TX 

Austin 

Semiconductor Sales Assoc., (512) 454- 
6553, 454-4522 

Houston 


Semiconductor Sales Assoc., (713) 661- 
0681 

Richardson 

Semiconductor Sales Assoc., (214) 231- 
6181 

UT 

W. Bountiful 

Barnhill Five, (801) 292-8991 

WA 

Bellevue 

N. R. Schultz Company, (206) 454-0300 

Wl 

Wauwatosa 

The John G. Twist Co., (414) 475-7755 

Can 

Downsview, Ontario 

Cantromcs, Ltd., (416) 635-6220 

Montreal, Quebec 

Cantromcs, Ltd., (514) 341-5207 

Inti 

Australia, Prospect, S.A. 

A. J. Ferguson (Adelaide) Pty Ltd. 

Inti 

Austria, Wien 

Bacher GmbH 

inti 

Belgium, Brussels 

Sotronic 

Inti 

Denmark, Copenhagen N.V. 

E. V. Johanssen Elektronik AS 

Inti 

Finland, Helsinki 

Hivonen Technical Products 


MANUFACTURERS & 


Inti France, Levallois-Perret 

Radio Equipments-Antares 
Inti Germany, Munich 
Neumufler GmbH 
Inti Hong Kong, Kowloon 

Siliconix Ltd., Tel: 3-428233 
Inti India, Bombay 

Zenith Electronics 
Inti Israel, Tel Aviv 

Talviton Electronics, Ltd. 

Inti Italy, Milano 

I.S.A.B. Spa. 

Inti Japan, Tokyo 

Hakuto Co. Ltd. 

Inti Korea, Soul 

Yeonil & Co. Ltd. 

Inti Netherlands, Bameveld 

Ritro Elec. B.V., Tel: 34205041 
Netherands, The Hauge 
Koing En Hartman 
Inti Norway, Oslo 

Henaco A/S ' 

Inti Scotland, Dunfermine, Fife 

Linberg Elec., Tel: (0) 383-823222 
Inti South Africa, Johannesburg 
Electrolink Ltd., Tel: 241028 
South Africa, Pretoria 
Electronic Bldg. Elements (Pty) Ltd. 
Inti Sweden, Vallingby 

Svensk Teleindustri AB 
Inti Switzerland, Zurich 

Dimos AG 

Inti United Kingdom, Hitchin, Hertfordshire 

REL Equipment & Components, Ltd. 

Wales 

Siliconix Ltd., Tel: (0792) 74681 


Distributors 

AL Huntsville 

Pioneer Electric, (205) 837-9300 
Powell Electronics, (205) 539-2731 

AZ Phoenix 

R. V. Weatherford, (602) 272-7144 

CA Anaheim 

R. v. vveatnerforo, (714) 647-0891 

Carson 

Lafayette, (213) 321-0102, (714) 638-9111 

Culver City 

Hamilton/Avnet Electric, (213) 558-2663 

Glendale 

R. V. Weatherford, (213) 849-3451 
Newport Beach 
Semicomp., (714) 833-3070 

Palo Aito 

R. V. Weatherford, (415) 493-5373 

Pomona 

R. V. Weatherford, (714) 623-1261 

San Diego 

R. V. Weatherford, (714) 278-7400 

Sunnyvale 

Diplomat West, (408) 734-1900 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Newark Electronics, (303) 757-3351 

Englewood 

R. V. Weatherford, (303) 761-5432 

Wheatridge 

Century Elec., (303) 424-1985 
FL Clearwater 

Diplomat/Southern, (813) 443-4514 

Fort Lauderdale 

Newark, (305) 587-2372 

Miami Springs 

Powell, (305) 592-3260 

Orlando 

Pioneer Electronics, (305) 859-3600 
Powell, (305) 859-1450 

IA Cedar Rapids 

Deeco, (319) 365-7551 

IL Chicago 

Newark Electronics, (312) 638-4411 
Elk Grove Village 
Pioneer/Chicago, (312) 437-9680 

Westmont 

Bodelle, (312) 323-9670 

IN Indianapolis 

Pioneer, (317) 849-7300 

MA Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey R & D, (617) 861-9200 

Newton 

Green-Shaw Co., (617) 969-8900 


DISTRIBUTORS DIRECTOI 


Ml Farmington 

Diplomat/Northland, (313) 477-3200 
Grand Rapids 

Newark Electronics, (616) 452-1411 
Livonia 

Pioneer Electronics, (313) 525-1800 

Oak Park 

Newark Electronics, (313) 548-0250 

MN Edina 

Industrial Components, (612) 831-2666 

Minneapolis 

Newark Electronics, (612) 331-6350 
NC Greensboro 

Pioneer Electronics, (919) 273-4441 

NJ Cinnaminson 

Wilshire Electronics, (NJ) (609) 786-8990, 
(PA) (215) 627-1920 

Jersey City 

Wilshire Electronics, (201) 653-4939 

Little Falls 

Diplomat/PC, (201) 785-1830 

Moorestown 

Arrow Electronics, (215) 928-1800 
NM Albuquerque 

Alliance Electronics, (505) 292-3360 
Century Eectronics, (505) 292-2700 
R. V. Weatherford, (505) 842-0868 
NY Buffalo 

Summit Electronics, (716) 884-3450 

Endwell 

Wilshire Electronics, (6B7) 754-1570 
Farmingdale, L.l. 

Pride Electronics, (516) 293-4020 
New Hyde Park 
Lafayette, (516) 488-6600 
Rochester 

Summit Electronics, (716) 334-8110 

Woodbury 

Diplomat Electronics, (516) 921-7920 

OH Cleveland 

Pioneer Electronics, (216) 587-3600 

Dayton 

Pioneer Electronics, (513) 236-9900 
PA Philadelphia 

Powell Electronics, (215) 365-1900 

Pittsburgh 

Pioneer Electronics, (412) 782-2300 

TX Austin 

Quality Components, (512) 458-4181 
Dallas 

Component Speciaties, (214) 357-4576 
K-A Electronics, (214) 634-7870 
R. V. Weatherford, (214) 243-1571 
Houston 

Harrison Equipment, (713) 652-4750 
R. V. Weatherford, (713) 688-7406 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Diplomat/Alta, (801) 486-7227 
WA Seattle 

Almac/Stroum, (206) 763-2300 
Liberty Electronics, (206) 763-8200. 

R. V. Weatherford, (206) 243-6340 
Wl Brookfield 

Newark Electronics, (312) 638-4411 
Milwaukee 

Marsh Electronics, (414) 545-6500 

New Berin 

Hamilton/Avnet Electronics, (414) 784-4510 

Can Montreal 

Cesco Electronics Ltd., (514) 735-5511 
Future Electronics Corp., (514) 735-5775 

Ontario, Ottawa 

Future Electronics, (613) 233-7757 

Quebec 

Cesco Electronics Ltd., (418) 524-4641 

Rexdale, Ontario 

Future Eectronics Corp., (416) 677-7820 

Vancouver 

Intek Electronics Ltd., (604) 324-6831 


Siliconix 

Siliconize Incorporated 
2201 Laurelwood Road 
Santa Clara, California 95054 
(406) 246-8000 
TWX: (910) 338-0227 

Specific product information: 

Publications ext. 128 

Appication engineering: 

Analog ext. 225 

Digital ext. 129 
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Siiiconix (cont) 


M , cnp „ v . e . , ;, C3 , 

ovt 10Q 

Switches 


Timing 


Literature: 


Publications 

ext. 128 

Price and delivery: 


Sales Department 

ext. 210 

Place an order: 


Local Field Office Preferred 


Follow-up an order: 


Local Field Office Preferred 


All other information: 


Pubications 

ext. 128 

Or Public Relations 

ext. 322 

Sates Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 
AZ Phoenix 

Siiiconix, (602) 252-5885 
CA Huntington Beach 

Siiiconix, (213) 592-1336 
Irvine 

Celtec Company, (714)752-6111 

San Diego 

Celtec Company, (714) 279-7961 

Santa Clara 

Magna Sales, (408) 985-1750 
Siiiconix, (408) 246-8000 

Sherman Oaks 

settee ooropany, (213) 390-3440 
CO Littleton 

Siiiconix, (303) 795-3187 
CT Ridgefield 

Phoenix Sales Co., (203) 438-9644 
FL Ft. Lauderdale 

Perrott Assoc., (305) 792-2211 
Largo 

Perrott Assoc., (813) 585-3327 

Orlando 

Perrott Assoc., (305) 275-1132 
GA Tucker 

Rep Inc., (404) 938-4358 
IA Cedar Rapids 

BC Electronics, (319) 393-5818 
IL Wheeling 

Siiiconix, (312) 541-0131 
IN Carmel 

Rich Electronic Marketing, (317) 844-8462 

KS Olathe 

BC Electronics, (913) 888-6680 

MA Waltham 

Siiiconix, (617) 890-7180 
MU oaliiinOfe 

Coulbourn DeGreif, (301) 247-4646 
Ml Detroit 

Rathsburg Assoc., (313) 882-1717 
MN Minneapolis 

SiiconiX, (612) 835-2515 
MO Hazeiwood 

BC Electronics, (314) 731-1255 
NC Cary 

Montgomery Marketing, (919) 467-6319 

NY Baldwin 

R.O.M.E. Inc., (516) 249-0011 

Melville 

Siiiconix, (516) 694-8474 

Pittsford 

P Electronics, (716) 381-2551 
Syracuse 

T J Eectronics, (315) 463-8592 
PA Ft. Washington 

G.C.M. Assoc., (215) 646-7535, 646-2304 
TX Dallas 

Siiiconix, (214) 234-6927 
Houstoh 

Semiconductor Sales Assoc., (713) 661- 
0681 

Richardson 

Semiconductor Sales Assoc., (214) 231- 
6181 

WA Seattle 

Blair Hirsh Company, (206) 783-3423 

Wl Milwaukee 

JM Sales, (414) 546-0040 

Can Dollard Des Ormeaux, Quebec 

R.F.Q. Ltd., (514) 626-8324 
Etobicoke, Ontario 
R.F.Q. Ltd., (416) 626-1445 
Inft Argentina, Buenos Aires 

Corte & Cia S.R.L., Tel: 27-0101 


Inti Australia, Kingsgrove, N.S.W. 

I.R.H. Components Co., Tel: 500111 

Inti Austria, Wien 

Ing. Ernst, Steiner, Tei: 222/74013 

Inti Belgium, Kauwendaal 

Zwaan PVBA, Tel: 01-45.30.44 

Inti Brazil, Sao Paulo 

Filcres ,lmp. & Rep., Tel: 221-4451 
Inti Denmark, Glostrup 

Ditz Schweitzer A.S., Tel: (01) 45 30 44 
tntl Finland, Kaunianinen 

OY Findip AB, Tel: 90-502255 
Inti France, Creteil Cedex 

Siiiconix SARL, Tel: 377 12 51 
Inti Greece, Piraeus 

General Electronics, Ltd., Tel: 491 3595 

Inti India, Bombay , 

Zenith Electronics, Tel: 367717 
Inti Israel, Tel Aviv 

Talviton Electronics, Ltd., Tel: 44 45 72 

Inti Italy, Milano 

Dott. Ing. Guiseppe DeMico, Tel: 653 131 

Inti Japan, Tokyo 

Siliconix/DISC Japan Branch, Tel: (03) 
262-4777 

Inti Netherlands, Kortenhoef 

Datron B.V., Tel: 02150-60834/60874 

Inti New Zealand, Palmerston North 

Electronic Component Services, Tel: 77- 
407 

Inti Norway, Strommen 

A S. Kjell Bakke, Tel: (02) 71 18 72, 71 
53 50 

Inti South Africa, Cape Town 

Electrolink (Pty) Ltd., Tel: 457656/7 
Inti Spain, Madrid 

ATAIO, Tel: 733 05 62 
Inti Sweden, Solna 

Komponentbolaget NAXAB, Tel: 08-985 140 
Inti Switzerland, Zurich 

Kontron Electronic AG, Tel: 01 62 82 82 
Inti Taiwan, Taipei 

Don Business Corp., Tel: 581 7623 
Inti United Kingdom, Thatcham 

Siiiconix, Ltd., Tel: Thatcham 64846 
Inti Venezuela, Caracas 

Ibars & Cia. S.A., Tel: 987 3391 
Inti West Germany, Bemhausen 

Siiconix GmbH, Tel: (0711) 702 066 
Inti Yugoslavia, Brussels, Belgium 

Belram S.A., Tel: 34 33 32, 34 26 19 


Distributors 

AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (502' 275 7851 

CA Costa Mesa 

Avnet Electronics, (714) 754-6111 

Culver City 

Hamilton Electro Sales, (213) 558-2121 

Mountain View 

Elmar Eectronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415)961-7000 

San Diego 

Hamilton/Avnet Electronics, (714)279-2421 

CO Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 533-1212 

CT Hamden 

Wilshire Electronics, (203) 281-1166 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 
FL ' Ft. Lauderdale 

Hamilton/Avnet Electronics, (305) 971-2900 

GA Norcross 

Hamilton/Avnet Electronics, (304)443-0800 

IL Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 

Semiconductor Specialists, (317) 243-8271 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Burlington 

Wilshire Electronics, (617) 272-8200 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 

MD Gaithersburg 

Pioneer/Washington Elec., (301) 948-0710 

Hanover 

Hamilton-Avnet Electronics, (301) 796-5577 


Ml Farmington 

Semiconductor Specialists, (313) 478-2700 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 ■ 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Semiconductor Specialists, (61 2) 854-8841 

MO Hazelwood 

Hamilton/Avnet Electronics. (314) 731-1145 
Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (8161 452-3900 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Clifton 

Wilshire Electronics, (201) 340-1900 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

NM Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 
NY East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Farmingdale 

Wilshire Electronics, (516) 293-5775 

Hauppauge 

Components Plus, (516) 231-9200 

Johnson City 

Wilshire Electronics, (607) 797-1236 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Wilshire Electronics, (716) 442-9560 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 

OH Cleveland 

Hamiiton/Avnei Electronics, (216) 461-140G 

Dayton 

Hamilton/Avnet Electronics, (513)433-0610 
Semiconductor Specialists, Inc., (513) 278- 
9455 

PA Horsham 

Pioneer/Delaware Valley, (215) 674-4000 

Pittsburgh 

Semiconductor Specialists, (412) 781-8120 

TX Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Quality Components, (214) 387-4949 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Quality Components, (713) 772-7100 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801)972-2800- 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 

Can Montreal, Quebec 

Hamilton/Avnet Inf 1 (Canada) Ltd., (514) 
331-6443 

Ottawa, Ontario 

Hamilton/Avnet Int’l (Canada) Ltd., (613) 
226-1700 

Toronto, Ontario 

Hamilton/Avnet int’i (Canada) Lid., (416) 
677-7432 

Vancouver, B.C. 

R.A.E. Industrial Elec., (604) 687-2621 

Inti France 
Antony 

Almex S.A., Tel: 666 21 12 

Grenoble Cedex 

Elic 38, Tel: (76) 87 67 71 

Paris 

S C A I B , Tel: 555 95 54 

Poitiers 

Aquitaine Composants, Tel: (49) 88 60 50 

Rennes 

Quest Composants, Tel: (99) 36 00 58 

Talence 

Aquitaine Composants, Tel: (56) 91 13 92 

Toulouse 

Aquitaine Composants, Tel: (61) 427 882 

Inti Japan, Tokyo 

Teijin Advanced Products Corp., Tel: (506) 
467 013 

Inti United Kingdom 

Cheshire 

Wolley Components Ltd., Tel: (06 1928) 

2289/7425 

Leicester 

Atlantic Components Ltd., Tel: Leicester 
(0533) 65931 

Slough, Bucks 

Atlantic Components Ltd., Tel; (C754) 

22243 
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Siliconix (cont) 


West Drayton, Middlesex 

Semiconductor Specialists (UK) Ltd., Tel: 

(08954) 46415 

West Lothian, Scotland 

Semiconductor Specialists (UK) Ltd., Tel: 

Livingston 31967 

West Germany 

Dusseldorf 

EBV Elektronik GmbH, Tel: (0211) 848-46/7 

Frankfurt 

EBV Elektronik GmbH, Tel: (0611) 72-04- 
16/17 

Lehrte 

Unitronic Schulter GmbH u Co Kg. Tel: 
(05132) 53001 

Munchen 

EBV Elektronick GmbH, Tel: (089) 64 40 55 
Schleswig 

Ing. Buro K.-H. Dreyer, Tel: (04621) 23121 

Stuttgart 

EBV Elektronik GmbH, Tel: (0711) 24 74 81 


Silicon Systems Inc. 


Silicon Systems Inc. 
16692 Hale Street 
Irvine, CA 92714 
(714) 979-0941 


Siltronics 


Sitronics, Ltd. 

P.O. Box 11236, Station H 
Ottawa, Ontario, Canada K2H7T9 
(613) 820-2931 


Distributors 


MA Westwood 

George Urban Assoc., (617) 329-4068 


Solid State Music 


Solid State Music 
2102A Walsh Ave. 

Santa Clara, Calif. 95050 
Tel: 246-2707 

Specific product information: 
Malcom Write 
Appication engineering: 
Malcom Write, Don Row 
Literature: 

Receptionist 
Price and delivery: 

Rick Kelley 
Follow-up an order: 

Rick Kelley 


Solid State Scientific, Inc. 


Solid State Scientific, Inc. 
Montgomeryville Industrial Center 
Montgomeryville, Pennsylvania 18936 
(215) 855-8400 
TWX: (510) 661-7267 

All other information: 

All inquiries: Sales Department 


Sales Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270. 

AZ Scottsdale 

Semper Fi Sales Co., (602) 945-4556 

CA El Segundo 

Varigon Assoc., (213) 322-1120 

Irvine 

Solid State Scientific, (714) 955-1411 

Mountain View 

Thresum Assoc., (415) 965-9180 

San Diego 

Littlefield & Smith, (714) 455-0055 
CO Englewood 

Todd Assoc.. r (303) 761-7801 


Lakeville 

Conti-Younger Assoc., (203) 824-5982 

Maitland 

Delmac Sales, (305) 423-7562 

Tucker 

Rep Inc., (404) 938-4358 

Cedar Rapids 

S & O Sales, (319) 393-1845 

Franklin Park 

Dekotech Inc., (312) 455-5100 

Fort Wayne 

Delesa Sales, (219) 483-9537 

Indianapolis 

Detsea Sales, (317) 894-3778 

Derby 

Palatine Sales Inc., (316) 788-0621 

Lenexa 

Palatine Sales Inc., (913) 492-7020 

Waltham 

Conti-Younger Assoc., (617) 890-4582 

Baltimore 

Stemler Assoc. Inc., (301) 944-8263 
Bloomfield Hills 

Enco Marketing Inc., (313) 642-0203 

Minneapolis 

Nortec Sales Inc., (612) 835-7414 
St. Louis 

Palatine Saes Inc., (314) 426-7055 

Raleigh 

Component Saes Inc., (919) 782-8433 

Albuquerque 

Tri-Tronix, (505) 265-0172 

Pittsford 

T-Squared, (716) 381-2551 

Plainview 

ERA Inc., (516) 822-9890 

Syracuse 

T-Squared Electronics, (315) 463-8592 

Cincinnati 

Giesting & Assoc., (513) 851-7800 

Dayton 

Giesting & Assoc., (513) 293-4044 
Gal ion 

Giesting & Assoc., (419) 468-3737 

Tulsa 

The Hugh Daly Co., (31 8} 627-4153 

Delmont 

T.;F. LasLo & Assoc., (412) 468-5045 

Narberth 

Bresson Assoc., (215) 664-6460 

Jefferson City 

Rep Inc., (615) 475-4105 

Dallas 

Mycrosystems Marketing Inc., (214) 238- 
7157 

Houston 

Mycrosystems Marketing Inc., (713) 783- 
2900 

Bellevue 

SDR 2 , (206) 747-9424 

Milton, Ontario 

Cantec Representatives, (416) 624-9696 

Ottawa, Ontario 

Cantec Representatives, (613) 225-0363 

Pierrefonds, P.Q. 

Cantec Representatives, (514) 520-3121 

Toronto 

Arnatel Ltd., (416) 961-7980 


Distributors 


Huntsville 

Resistacap Inc., (205) 881-9270 
Phoenix 

Weatherford Electronics, (602) 272-7144 

Anaheim 

Weatherford Electronics, (714) 634-9600 

Costa Mesa 

Semicomp In lc., (714) 549-8600 

Glendale 

Weatherford Electronics, (213) 849-3451 

Palo Alto 

Fegu Electronics, (415) 493-1788 

Pomona 

Weatherford Eectromcs, (714) 623-1261 

San Diego 

Weatherford Electronics, (714) 278-7400 
Intermark Electronics, (714) 453-9005 

San Dimas 

Zeus Electronics, (213) 331-0841 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Diplomat/Westland, (408) 734-1900 
Intermark Electronics, (408) 738-1111 


Woodland Hills 

Jaco International, (213) 884-4560 

Wheatride 

Century Electronics, (303) 424-1985 
Clearwater 

Diplomat/Southland, (813) 443-4514 

Elk Grove 

Diplomat/Lakeland, (312) 596-1000 

Rosemont 

Advent Electronics, (312) 298-4210 

Westmont 

Bodelle Co., (312) 323-967Q 

Indianapolis 

Advent Electronics, (317) 297-4910 
Sheridan Sales 

Burlington 

Zeus/New Engand, (617) 273-0760 

Dedham 

Gerber Electronics, (617) 329-2400 

Holliston 

Diplomat-New Engand, (617) 429-4120 

Wakefield 

Semtex Ind. Corp., (617) 2485-9050 

Watertown 

Stering Electronics, (617) 926-9720 

Baltimore 

Whitney Distributors, (301) 944-8080 

Columbia 

Technico Inc., (301) 461-2200 

Farmington 

Advent Michigan, (313) 477-1650 
Diplomat/Northland, (800) 521-3480 

Livonia 

Reptron, (313) 525-2700 

Minneapolis 

Cassidy Electronics, (612) 835-7747 
Dipiomat/Electro-Cqm, (612) 788-8601 
St. Louis 

Diplomat/St. Louis, (314) 645-8550 
Lincoln 

Scott Elect. Suppy Corp., (402) 464-8308 

Little Falls 

Dipiomat/I.P.C. Corp., (201) 785-1830 

Albuquerque 

Century" Electronics, (505) 345-6601 
i ru tuna, Iona! Eiec.ror,!cs, (505) 265-6455 

Elmsford 

Zeus Components, (914) 592-4120 

Rome 

Rome Electronics, (315) 337-5400 

Woodbury 

Diplomat Electronics, (516) 921-9373 

Beachwood 

Sheridan Sales, (216) 831-0130 
Cincinnati 

Sheridan Sales, (513) 761-5432 

Dayton 

Sheridan Sales, (513) 223-3332 
Tulsa 

Component Specialties, (918) 627-4159 
Erie 

Advacom Inc., (814) 455-8110 
Philadelphia 

Almo Electronics, (215) 698-4000 
Philadelphia Elect., (215) 568-7400 

Pittsburgh 

Sheridan Sales, (412) 244-1640 

Austin 

Component Specialties, (512) 459-3307 

Dallas 

Component Specialties, (214) 357-6511 

El Paso 

International Electronics, (915) 778-9761 

Houston 

Component Specialties, (713) 771-7237 

Salt Lake City 

Century Electronics, (801) 972-6969 
Diplomat/Alta-Land, (801) 486-4134 

Roanoke 

Technico Inc. 

Seattle 

Sterling Electronics, (206) 762-9100 

Montreal, Quebec 

Future Electronics, (514) 735-5775 
Winnipeg. Manitoba 

W.E.S. Ltd., (204) 632-1260 


Solitron Devices 


Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego, California 92123 
(714) 278-8780 
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Solitron Devices (cont) 


Sales Offices & Representatives 


AL Huntsville 

Beacon, (205) 881-5031 

AZ Scottsdale 

Piper Sales Company, (602) 946-4437 
CA Mountain View 

Caltron Components Corp., (415) 964-3244 

CO Arvada 

Piper Sales Company, (303) 420-4646 
CT Washington 

Tri-Com Associates, (203) 868-7748 

FL Ft. Lauderdale 

Beacon, (305) 971-7320 

Maitland 

Beacon, (305) 647-3498 

GA Atlanta 

Beacon, (404) 351-3654 

HI Honolulu 

Aloha Associates, (808) 941-1574 
IL Northfield 

Torkelson Assoc., (312) 446-9085 
IN Indianapolis 

Electro Rep,, Inc., (317) 255-4 1 47 
MA Burlington 

Tri-Com Associates, (617) 272-8163 

Ml Grand Rapids 

R. P. Urban & Assoc., (616) 245-0511 

MN Minneapolis 

Wagner Consultants Corp., (612) 721-5781 

MO St. Charles 

Buckman a, Associates, (314) 724-6690 
NC Charlotte 

Beacon, (70) 525-7412 

NY Jamaica 

S-J Associates, Inc., (212) 291-3232 

(Upstate) Syracuse 

Nycom, Inc., (315) 437-8343 

OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Company, (216) 333-0425 

Dayton 

Luebbe Sales Company, (513) 294-0427 

OR Portland 

C. K. Shanks & Assoc., (503) 292-5656 
TN Oak Ridge 

Beacon, (615) 482-2409 

TX Dallas 

P. J. Scalon Co., Inc., (214) 231-4661 

WA Seattle 

C. K. Shanks & Assoc., Inc., (206) 632- 
4290 

Can Montreal, Quebec 

J. G, Weiss Company Ltd., (514) 489-6887 

Inti Argentina, Buenos Aires 

Lucero S.C.A., Tel: 37-2307/38-7946 
Inti Australia, Victoria 

Instant Component Service, Tei: 95-1566 
Inti Colombia, Medellin 

Componentes Eectronicas Ltda., Tel: 35- 
49-16 

Inti Denmark, Copenhagen 

E. V. Johanssen Elektronik A/S, Tel: (01) 
83 90 22 

Inti France, Bagneux 

Acte), Tel: (1) 735-11-68 
Inti Finland, Helsinki 

Cy Fintronic AB, Tel: 90/601/155 
Inti Germany, Munchen 

Wetronic GmbH, Tel: 089/49 20 66 
Inti Kong Kong, Kowloon 

Solidev (H.K.) Ltd., Tel: 3-241187 
Inti Israel, Tel-Aviv 

Electronic Microsystems, Ltd., Tel: OS- 
41 2403 

Inti Italy, Milano 

Kimates S.P.A., Tel: (02) 8562 

Inti Japan, Tokyo 

Hirel Company, Ltd., Tel: (03) 357-8201 
Inti Korea, Seoul 

Venus Trading Company, Tel: 25-7627 & 8 

Inti Mexico, San Ysidro 

Solidev Mexicans, S.A. 

Inti Netherlands, Rotterdam, Holland 

Nedeiko B.V. Electronics, Tel: 010-293166 

Inti Norway, Oslo 

Nordisk Elektronik (Norge) A/S, Tel: (02) 
55 38 93/(02) 55 42 83 
Inti South Africa, Dunswart 

Electronics 2000 (Pty) Ltd , Tel: 52- 
4324 & 5 


Inti Spain, Barcelona 

Siesa S.A., Tel: (93) 21901 08 

Inti Sweden, Djursholm 

Integrerad Elektronik AB, Tei: 08/753 

03 30 

Inti Switzerland, Mutschellen 

Stolz AG, Tel: 057-54655 
Inti Taiwan, Taipei 

Teh-Ying Company, Ltd., Tel: 361-7173/ 
331-3205 

Inti Turkey, Ankara 

T urkelek Elektronik Ltd.. Tel: 18 94 83 
Inti United Kingdom, Bucks, England 

Memec, Ltd.. T e i- (0?9) 664) 366 8 7 & 8 

Harlow, Essex, England 
Distronic, Ltd., Tel: 32947/39701 
Surrey, England 

Consort Electronics, Ltd., Tel: (0252) 
871717 

Inti Venezuela, Caracas 

Arelinea, Tel: 71.05. 29 


Distributors 

AL Huntsville 

Hallmark Electronics, (205) 837-8700 

AZ Phoenix 

Micro Electronics, (602) 944-2261 
Weatherford Co., (602) 727-7144 

CA Anaheim 

R. V. Weatherford Co., (714) 547-0891 

Aurora 

Jet Eectronics Co., me., (3UJ) 364-1000 

Gardena 

Bell Industries, (213) 321-5802 

Glendale 

R. V. Weatherford Co., (213) 849-3451 

Newport 

Semicomp Corporation, (714) 833-3070 

Palo Alto 

R. V. Weatherford Co., (415) 493-5373 

Pomona 

R. V. Weatherford Co., (714) 623-1261 

San Diego 

Intermark Electronics, (714) 279-5200 
R. V. Weatherford Co., (714) 278-7400 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Bell Industries, (408) 734-8570 
Intermark' Electronics, (408) 738-1111 
Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Aurora 

Jet Eectronics Supply Co., (303) 364-1000 

Englewood 

R. V. Weatherford Co., (303) 761-5432 

Wheat Ridge 

Century Electronics, (303) 424-1985 

FL Ft. Lauderdale 

Hallmark Electronics, (305) 971-9280 

ONando 

Hallmark Electronics, (305) 855-4020 

Miami 

All American, (305) 754-5531 
GA Lawrenceville 

Hall-Mark Electronic Corp., (800) 633-2918 
HI Honolulu , 

Victor Kim Electronic, (808) 533-7132 
IL Elk Grove Village 

Hallmark Electronics, (312) 437-8801 
Palatine 

OHM/E!ectronics, (312) 359-5500 

IN Fort Wayne 

Fort Wayne Electronics Supply, (219) 423- 
3422 

KS Lenexa 

Hall-Mark Electronics Corp., (913) 888-4747 

LA Schreveport 

Industrial Electronic Supply, (318) 636- 
7100 

MA Dedham 

Gerber Electronics, (617) 329-2400 

MD Baltimore 

Hall-Mark Electronics Corp., (301) 796-9300 

Columbia 

Technico, (301) 461-2200 
Mi Grand Rapids 

R. M. Electronics, (616) 531-9300 
Livonia 

Reptron Electronic, (313) 525-2700 
MN Minneapolis 

The Joel Company, (612) 545-5669 
industrial Components, (612) 831-2666 
Blumington 

Hall-Mark Electronic Corp., (612) 884-9056 


MO Earth City 

Hall-Mark Electronic Corp., (314) 291-5350 

NC Raleigh 

Haii-Mark Electronic Corp., (919) 832-4465 

Winstom-Salem 

Kirkmar. Electronics., (919) 722-9131 

NM Albuquerque 

R. V. Weatherford Co., (505) 842-0868 
NY North Bellmore 

Hygrade Electronics, (516) 785-6200 

Buffalo 

Summit Distributors, (716) 884-3450 

Elmsford 

?eus Components, (914) 592-4120 

Farmingdale 

Harrison Electronics, (516) 293-7990 

Hauppage 

Jaco Electronics, Inc., (516) 273-1234 

New York 

Calvert Electronics, (212) 481-5300 

Rochester 

Rochester Radio Supply, (716) 454-7800 

Rome 

Rome Electronics, (315) 337-5400 

Woodbury 

Diplomat Eectronics, (516) 921-9373 

Yorktown Heights 

Kenric Electric Corp., (914) 962-5539 
OH Columbus 

'Reptron/Ohio, (614) 443-0231 

Dayton 

Arrow Electronics, (513) 253-9176 
ESCO, (513) 226-1133 
Hallmark Electronic Corp., (513) 294-0437 
Koehlke, (513) 293-2122 

OK Tulsa 

Component Spec., Inc., (918) 664-2820 
Hall-Mark Electronic Corp., (918) 835-8458 
PA Huntingdon Valley 

Hallmark Electronics, (215) 355-7300 
Philadelphia 

Herbach & Rademan, (215) 426-1700 

TN Kingsport 

Radio Electronics Supply Co., (515) 247- 
Sill 

TX Austin 

Hall-Mark Electronic Corp,, (512) 837-2814 
Dallas 

Component Specialties, , (214) 357.-6511 
Hall-Mark Electronic Corp., (214) 231-6111 
R. V. Weatherford Co., (214) 243-1571 

Houston 

Component Spec., Inc., (713) 771-7237 
Hall-Mark Electronic Corp., (713) 781-6100 
Harrison Equipment Co., (713) 652-4750 
R. V. Weatherford Co., (713) 688-7406 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Diplomat-Alta, (801) 486-7227 
WA Bellevue - 

Bell Industries, (206) 747-1515 
Seattle 

R. V. Weatherford Co., (206) 243-6340 
Wl Milwaukee 

Marsh Electronics, Inc., (414) 476-6000 
West Allis 

Hall-Mark Electronic Corp., (414) 476-1270 
Can Scarborough, Ontario 

Inti. Rectifier C. Ltd., (416) 755-7793 

Dorval, Quebec 

In It!. Rectifier C. Ltd., (514) 631-4696 


Sprague Electric Company 

Sprague Electric Company 
Semiconductor Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
Telex: 920467 

Specific product information: 


Automotive B. Marshall 

Consumer R. Milewski 

Camera B. Marshall 

Digital G. Tully 

Transistor Arrays G. Tully 

Operational Amplifiers G. Tully 

Display Driver p. Emerald 

MOS G. Tufty 


Application engineering: 

Same as above 


2108 


©1C MAStER 1978 



MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Sprague Electric Company (cont) 

Literature: 

647 Marshall Street, North Adams, Massachusetts 

01247, (413) 664-4411 ext. 2572 

Price and delivery: 

Same as product information: 

Place an order: 

Same as above 
Follow-up an order: 

Same as above 


Sales Offices & Representatives 


Contact these offices for names of distributors 
AL Huntsville 

Sprague Electric Company, (205) 883-0520 
AZ Phoenix 

Stitzer-Dodd, (602) 944-2237 

Tempo 

Sprague Electric Company, (602) 279-5435 

CA Burlingame 

William J. Purdy Company, (415) 347-7701 

Inglewood 

Spragup Eectric Company, (213) 649-2600 

Sacramento 

William J. Purdy Company, (916) 422-0128 

San^Diego 

KCE Corp., (714) 278-7640 

CO Denver 

William J. Purdy Company, (303) 777-1411 

CT Trumbull 

Sprague Electric Company, (203) 261-2551 

DC Washington 

Sprague Electric Company, (Gov't sales 
only) (202) 244-6006 

FL Ft. Lauderdale 

UniRep, Inc., (305) 527-1556 

Longwood 

Sprague Electric Company, (305) 831-3636 

HI Honolulu 

Hawaii Electronic Sales, (808) 845-8207 

IL Chicago 

D. DoIIn Sales Company, (312) 236-6200 

Schiller Park 

Sprague Electric Company, (312) 678-2262 

IN Indianapolis 

Sprague Electric Company, (317) 253-4247 

Mulberry 

Maish Sales, (317) 638-8484 (For Indian- 
apolis) 

Maish Sales, (317) 296-2322 (For Mulberry 
Area) 

MA North Adams 

■ Sprague Electric Company, (413) 664-4411 
Sprague Products Company, (413) 664- 
4481 

Norwood 

Ray Perron & Company, (617) 762-8114 

Waltham 

Sprague Eectric Company, (617) 899-9100 
Sprague Products Company, (617) 899- 
9840 

Ml Jackson 

Sprague Electric Company, (517) 787-3934 
MN Minneapolis 

HMR, Inc., (612) 920-8200 
MO Kansas City 

Nevco, (816) 421-1751 
St. Louis 

Nevco, (314) 843-7406 
Sprague Electric Company, (314) 781-2420 
NC Winston Salem 

Electronic Marketing Assoc., (919) 722- 
5151 

NJ Cherry Hill 

Sprague Electric Company, (609) 795-2299 
Trinkle Sales Inc., (609) 795-4200 

Wayne 

Sprague Electric Company, (201) 696-8200 

NM Albuquerque 

William J. Purdy Company, (505) 266-7959 
NY Mamaroneck 

William Rutt, (914) 698-8600 

Melville 

Sprague Electric Company, (516) 549-4141 

Syracuse 

Mar-Corn Assoc., (315) 437-2843 
Paston-Hunter Company, (315) 437-2992 
Sprague Electric Company, (315) 437-7311 

OH Beachwood 

Electronic Salesmasters, Inc., (216) 831- 
9555 


Dayton 

Sprague Electric Company, (513) 278-0781 
PA Philadelphia 

Trinkle Sales, (215) 922-2080 
SC Greenville 

Electronic Marketing Assoc., (803) 268- 
1125 

TX Dallas 

Lund & Company, (214) 387-4634 
Richardson 

Sprague Electric Company, (214) 235-1256 

VA Lexington 

Sprague Electric Company, (703) 463-9161 

WA Seattle 

Fleehart & Sullivan, (206) 522-1533 
Sprague Electric Company, (206) 632-7761 
Can Montreal, P.Q. 

Sprague Eectric of Canada, (514) 747-7811 
“ Toronto, Ontario 

Sprague Electric of Canada, (416) 766- 
6123 

Inti Belgium, Ronse (Renaix) 

Sprague-Benelux, Tel: 215-351 (055) 

Inti England, Yiewsley 

Sprague Electric (U.K.) Ltd., Tel: 44627 
Inti France, Bagneux 

Sprague France S.A.R.L., Tel: 1-655.19 19 
Inti Germany, Frankfurt 

Sprague GmbH, Tel: 0611-439407 
Inti Hong Kong 

Sprague World Trade Crp., Tel: 5-626231-4 
Inti Italy 

Milan 

Sprague-ltaliana, S.p.A., Tel: 02 47 91 21 

Rome 

Sprague-ltaliana, S.p.A., Tel: 06 83 33 69 
Inti Switzerland, Geneva 

Sprague World Trade Corp., Tel: 98 4021 
Inti Taiwan, Taipei 

Sprague Taiwan Corp., Tel: 7310748 


Standard Microsystems 


Standard Microsystems Corporation 
35 Marcus Boulevard 
Hauppauge, New York 11787 
(516) 273-3100 
TWX: (510) 227-8898 

Specific Product Information: 

Applications Eng' 

Application Engineering: 

Applications Eng. 

Literature: 

Literature 

Price and Delivery: 

Sales 

Follow up an order: 

Order Entry 
All other information: 

Sales 


Sales Offices & Representatives 


AL Huntsville 

EMA, (205) 533-6640 
AZ Scottsdale 

Dar-C, Inc., (602) 948-2240 
CA Culver City 

DeAngelo, Rothman & Co., (213) 398-6239 
Irvine 

Turk Enterprises, (714) 955-1575 

Palo Alto 

NOR-CAL Associates, (415) 961-8121 

San Diego 

DeAngelo, Rothmen & Co., (714) 560-5707 

CO Denver 

Z/D Associates, Inc., (303) 534-3649 

FL Hollywood 

"C” Associates, (305) 922-5230/8917 
IL Skokie 

Mar-Con, (312) 675-6450 

MA Burlington 

Contact Sales, Inc., (617) 273-1520 

MD Baltimore 

Burgin-Kreh Assoc., (301) 788-5200 

Ml Plymouth 

A.P.J. Assoc., Inc., (313) 459-1200 
MN New Brighton 

TWC, (612) 636-1770 
MO Florissant 

S.A.I. Marketing, (314) 837-5200 


NC Winston-Salem 

Burgin-Kreh Assoc., (919) 768-4174 
NJ Keasbey 

Addem, (516) 549-8400 

NY Hauppauge 

Eastern Area Sales Office, (516) 273-3100 

Melville 

Addem, (516) 549-8400 
OH Cincinnati 

G & H Sales Co., (513) 771-8231 
Grove City 

G & H Sales Co., (614) 878-1128 

PA Hatboro 

QED Electronics, Inc., (215) 674-9600 

TX Dallas 

Kruvand Assoc., Inc., (214) 691-4592 

Houston 

Kruvand Assoc., Inc., (713) 780-9710 

VA Lynchburg 

Burgin-Kreh Assoc., (804) 845-5600 

WA Bellevue 

SDR 2 Products & Sales Co., (206) 747-9424 
Can Etobicoke, Ontario 

R.F.Q., Ltd., (416) 626-1445 
Dollard Des Ormeaux, Quebec 
R.F.Q., Ltd., (514) 626-8324 
Inti Australia, Prospect 

A. J. Ferguson Pty., Ltd., Tel: 516 895 
Inti Austria, Vienna 

Bacher Eektronische, Tel: (222) 837152 
Inti Finland, Helsinki 

Havulinna Oy, Tel: (90) 661-451 
Inti France, Serves 

Tekelec Airtronic, Tel: 027-7535 
inti Great Britain, Hammersmith, London 

Rastra Electronics, Ltd., Tel: (1) 7483143 
Inti Japan, Tokyo 

Teijin Advanced, Tel: (506) 4670-6 
Inti Netherlands, Breda 

Famatra Benelux, Tel: (76) 133457 
Inti Norway, Oslo 

EGA A/S, Tel: (2) 221900 , 

Inti Switzerland, Zurich 

Dimes AG, Tel: (51) 626140 
Inti West Germany, Munich 

Atfantik Efekfrcnik GmbH, Tel: (63) 
7853112 


Distributors 


AZ Phoenix 

Kachina Electronic Dist., (602) 269-6201 
CA Culver City 

NESCO, (213) 391-6294 

San Dimas 

Zeus/West, Inc., (714) 990-1911 

Sunnyvale 

Diplomat/Westiand, Inc., (408) 734-1900 
CO Wheatridge 

Century Eectronics, (303) 424-1985 

FL Clearwater 

Diplomat/Southland, Inc., (813) 443-4514 
Pompano Beach 

Zeus/ Components Florida, (305) 942-4312 
IL Elk Grove Village 

Diplomat/Lakeland, Inc., (312) 595-1000 ' 

Skokie 

Mar-Con Sales, (312) 675-6450 
IN Indianapolis 

Sheridan Sales Co., (317) 297-3146 
MA Burington 

RC Components, (617) 273-1860 
Zeus/New Engand, Inc., (617) 273-0750 
Chicopee 

Diplomat/I. P.C. pf MA., (415) 592-9441 

Holliston 

Diplomat/New England, Inc., (617) 429- 
4120 

Waltham 

QPL, (617) 891-0460 
MD Baltimore 

Blanco, (301) 788-4200 

Ml Farmington 

Diplomat/Northland, Inc., (313) 477-3200 
Sheridan Sales Co., (313) 477-3800 

Grand Rapids 

Sheridan Sales Co., (616) 942-2504 
MN Minneapolis 

Cassidy Electronics, (612) 835-7746 
Diplomat/Electro-Comm Corp., (612) 788- 
8601 

MO Florissant 

Sheridan Sales Co., (314) 837-5200 

St. Louis 

Diplomat/St. Louis, Inc., (314) 645-8550 
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Sta ndard Microsystems (cont) 

NJ' Mi, Laurel 

Diplomat/ I P. C., (201) 234-8080 

Totowa 

Diplomat/ I.P.C., (201) 785-1830 

NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Elmsford 

Zeus Components, Inc., (914) 592-4120 

Farmingdale 

Norelcom Electronics, (518) 249*7282 

Woodbury 

Diplomat Electronics Corp., (516) 921-9373 

OH Beachwood 

Sheridan Saies Co., (216) 831-0130 

Cincinnati 

Sheridan Saies Co., (800) 543-4695, (513) 
761-5432 

Dayton 

Sheridan Sales Co., (513) 223-3332 

PA Hatboro 

QED Electronics, Inc., (215) 674-9600 

Pittsburgh 

Sheridan Sales Co., (412) 244-1640 

TX Austin 

Quality Components, iue., (512) 458-4181 

Dallas 

Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, Inc., (713) 772-7100 
UT Salt Lake City 

Century Electronics, (801) 487-8551 
Dipiomat/Aita-Land, Inc., (801) 486-4134 

Can Montreal 

Future Electronics, (514) 735-5775 

Ontario 

Westburne, (416) 635-2950 
Inti Australia, Prospect 

A. J. Ferguson, Pty., Ltd., Tel: 514 895 
Inti Austria, Vienna 

Bacher Etektronische, Tel: (222) 837152 
Inti France, Serves 

Tekelec Airtronic, Tel: 027-75-35 
Inti Great Britain, London 

Rastra Electronics, Ltd., Tel: (1) 7483143 
Inti Japan. Tokyo 

Teijin Advanced Prod. Corp., Tel: (506) 
4670-6 

Inti Netherlands, Breda 

Famatra Benelux, Tel: 133457 

Inti Norway. Oslo 

EGA A/S, Tel: (2) 221900 

Inti Switzerland, Zurich 

Dimos AG, Tel: (51) 626140 

Inti West Germany, Munich 

Atlantik Elektronik GmbH, Tel: (89) ‘ 
7853112 


Stewart Warner Microcircuits 

Stewart-Warner Microcircuits 
730 East Evelyn Avenue 
Sunnyvale, California 94086 
(408) 245-9200 
TWX: (910) 339-9210 


Synertek 

Synertek 

3050 Coranado Drive 
Santa Clara, California 95051 
(408) 241-4300 

Specific Product Information: 

Product Marketing ext. 222 

Application Engineering: 

Conrad Boisvert ext. 320 

Literature: 

Janet Huggins ext. 327 

Price and Delivery: 

Product Marketing ext. 222 

Follow up an order: 

Customer Service ext. 284, 238 


Sales Offices & Representatives 

AL Huntsville 

Macro Marketing, (205) 883-9630 


| AZ Phoenix 

MR Engineering Sales Co., (602) 959-5150 

CA Newport Beach 

Babco Associates, Inc., (714) 751-8376 

Palo Alto 

Nor-Ca! Associates, (415) 961-8121 

San Diego 

Littlefield & Smith Assoc., (714) 455-0055 

CO Englewood 

Checkmate Sales, !nc., (303) 773-0666 

CT Weston 

Representatives, Inc., (203) 239-2507 

FL Altamonte Springs 

Dyne-A-Mark Corp., (305) 831-2097 

Clearwater 

Dyne-A-Mark Corp., (813) 441-4702, 3 

Ft. Lauderdale 

Dyne-A-Mark Corp., (305) 771-6501,2,3 

Maitland 

Dyne-A-Mark Corp., (305) 831-2097 
IA Cedar Rapids 

Comstrand, Inc (319) 377-1575 
IL Elk Grove Village 

Carlson Electronic Sales Co., (312) 956- 
8240 

IN Ft. Wayne 

J & B Engineering Sales Co., (219) 483- 
2813 

MA Waltham 

Dynasel Assoc., (617) 890-6777 
MD Baltimore 

Conroy Sales, (301) 296-2444 
Ml Farmington 

Miltmore Sales, Inc., (312) 476-2446 
MN Minneapolis 

Comstrand, Inc., (612) 571-0000 
NJ Haddonfield 

Sunday O’Brien, (609) 429-4013 
NY Camillus 

Ontec, Inc., (716) 464-8636 
Fayetteville 

Ontec,' inc., (716) 464-8636 

Grand Island 

Ontec, Inc., (716) 464-8636 

Melville, L.l. 

Comtronic Assoc., Inc., (516) 249-0505 

Rochester 

Ontec, Inc., (716) 464-8636 
OH Brunswick 

Kimconics, (216) 225-6111 

Dayton 

Kimconics, (513) 898-1783 

PA Waterford 

Kimconics, (412) 367-3013 

TX Houston 

Semiconductor Sales, (713) 661-0681 

Richardson 

Semiconductor Sales, (214) 231-6181 

WA Tukwila 

General Electronics, (206) 575-4030 

Vancouver 

Sales Office. (206) 575-4030 


Distributors 

AZ Phoenix 

Kierulff Eectronics, (602) 243-4101 

CA Costa Mesa 

Semicomp Corp., (714) 549-8600 

Los Angeles 

Kierulff Electronics, (213) 685-5511 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Intermark Electronics, (714) 453-9005 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Semicomp Corp., (408) 736-2330 

CO Denver 

Kierulff Electronics, (303) 371-6500 

FL Pompano 

Zeus Components, (305) 942-4312 
IA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village 

Kierulff Electronics, (312) 640-0200 
Rosemount , 

Advent Electronics, (312) 297-6200 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Sheridan Sales Company, (327) 297-3146/ 
3147 


MA Billerica 

Kierulff Electronics, (617) 667-8331 

Newton 

Greene-Shaw Co , inc,, (617) 369-8900 

MD Columbia 

Teohnico, inc., (301) 461-2200 

Gaithersburg 

Kierulff Eectronics, (301) 948-0250 
Ml Farmington 

Advent Electronics, <313) 477-1650 
Sheridan Sales Co., (313) 477-3800 
MN Minneapolis 

Dawn Electronics. Inc., (612) 546-2215 
MO Florissant 

Sheridan Sales Co., (314) 837-5200. 

NJ Camden 

General Radio & Suppy, (609) 964-8560 

Ruthersford 

Kierulff Electronics, (201) 935-2120 

NM Albuquerque 

Alliance Electronics, Inc., (505) 292-3360 

NY Elmsford 

Zeus Components, (914) 592-4120 

Hicksville 

Kierulff Electronics, (516) 433-5530 
OH Beachwood 

Sheridan Sales Co., (216) 831-0132 

Dayton 

Sheridan Sales Co., (513) 223-3332 

Reading 

Sheridan Saies Co,, (513) 761-5432 

PA Pittsburgh 

Sheridan Sales Co., (412) 244-1640 

TX Austin 

Quality Components, Inc.. (512) 458-4181 

Dallas 

Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, Inc., (713) 772-7100 
UT Salt Lake City 

Cairon Electric, (SOI) 487-7451 

WA Tukwila 

Kierulff Eectronics, (206) 575-4420 
Wl Milwaukee 

Taylor Electric Co., (414) 241-4321 
Can Montreal, Quebec 

Future Electronics. (514) 735-5775 


Tektronix 

Tektronix, Incorporated 
P.O. Box 500 
Beaverton, Oregon 97077 
(503) 644-0161 
TWX: 910-467-8708 


Sal es Off ices & Represen tatives 

AL Huntsville 

Field Engineering Office, (205) 881-2912 

AZ Phoenix 

Field Engineering Office, (602) 244-9795 

CA Concord 

Field Engineering Office, (415) 689 2710 

Irvine 

Field Engineering Office, (714) 556-8080/ 
89, (213) 778-5225/6 

Los Angeles 

Field Engineering Office, (213) 999-1711 

Los Gatos 

Field Engineering Office, (408) 358-3491 

San Diego 

Field Engineering Office, (714) 292-7330 

Santa Clara 

F.ield Engineering Office, (408) 249-5500 

| CO Denver 

Fied Engineering Office, (303) 773-1011 

CT Milford 

Field Engineering Office, (2Q3) 877-1494 
FL Fort Lauderdale 

Field Engineering Office, (305) 731-1220 
Orlando 

Field Engineering Office, (305) 894-3911 

Pensacola 

Field Engineering Office, (904) 476-1897 

GA Norcross 

Field Engineering Office, (404) 449.4770 

HI Honolulu 

Field Engineering Office, (808) 845-4531 
Honolulu Service Center, (808) 847-1138 

IL Chicago 

Field Engineering Office, (312) 259-7580 
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Tektronix (cont) 


IN Indianapolis 

Field Engineering Office, (317) 545-2351 

KS Kansas City 

Field Engineering Office, (913) 341-3344 

LA New Orleans 

Field Engineering Office, (504) 837-8454 

MA Boston 

Field Engineering Office, (617) 861-6800 

MD Baltimore 

Fied Engineering Office, (301) 321-7000 

Rockville 

Field Office/Service Center, (30T) 948- 
7151 

Ml Detroit 

Field Engineering Office, (313) 478-5200 

MN St. Paul 

Field Engineering Office, (612) 484-8571 
MO St. Louis 

Field Enginering Office, (314) 731-4696 

NC Raleigh 

Field Engineering Office, (919) 782-5624 

NJ Springfield 

Field Engineering Office, (201) 379-1670 
NM Albuquerque 

Field Engineering Office, (505) 265-5541 

NY Albany 

Field Engineering Office, (518) 785-3353 

Long Island 

Field Engineering Office, (516) 364-9069, 
(212) 895-9215 

Poughkeepsie 

Field Engineering Office, (914) 454-7540 

Rochester 

Field Engineering Office, (716) 244-2600 

Syracuse 

Field Engineering Office, (315) 455-6661 

OH Cleveland 

Field Engineering Office, (216) 884-6558 

Dayton 

Field Engineering Office, (513) 859-3681 
OK Oklahoma City 

Field Engineering Office, (405) 848-3361 

OR Portland 

Field Engineering Office, (503) 620-9100 

PA Philadelphia 

Field Engineering Office, (215) 825-6400 

Pittsburgh 

Field Engineering Office, (412) 373-3250 

TX Dallas 

Field Engineering Office, (214) 233-7791 

Houston 

Field Engineering Office, (713) 783-1910 

San Antonio 

Field Engineering Office, (512) 434-4334 

UT Salt Lake City 

Field Engineering Office, (801) 484-8501 

VA Hampton 

Field Engineering Office, (804) 826-4020 

WA Seattle 

Fied Engineering Office, (206) 575-0180 

Can Calgary 

Tektronix Canada Ltd., (403) 269-3138 

Edmonton 

Tektronix Canada Ltd., (403) 434-9466 

Halifax 

Tektronix Canada Ltd., (902) 469-9476 

Montreal 

Tektronix Canada Ltd., (514) 697-5340 

Ottawa 

Tektronix Canada Ltd., (613) 225-2850 

Toronto 

Tektronix Canada Ltd., (614) 676-2728 

Vancouver 

Tektronix Canada Ltd., (604) 438-4321 

Inti Algeria, Algiers 

Measurelec 
Inti Argentina 

Buenos Aires 
Coasin, S.A. 

Cordoba 
Coasin, S.A. 

Inti Australia 

Adelaide 

Tektronix Australia Pty., Ltd. 

Melbourne 

Tektronix Australia Pty., Ltd. 

Sydney 

Tektronix Australia Pty., Ltd. 
inti Austria, Wien 

Rohde & Schwarz-Tektronix 

Inti Belgium, Bruxelles 

Tektronix nv/sa 


Inti Brazil 

Rio De Janeiro 

Importacao, Industria e Comercio Ambriex 
S.A. 

Sao Paulo 

Importacao, Industria e Comercio Ambriex 
S.A. 

Inti Chile, Santiago 

Equipos Industriales S.A.C.I. 

Inti Colombia, Bogota 

Selectronica Ltda. 

Inti Denmark, KrogshoJveJ 
Tektronix A/S 
Inti East Africa, Nairobi 

Engineering & Sales Co., Ltd. 

Inti Ecuador, Quito 

Proteco Coasin Cia Ltda. 

Inti Egypt, Cairo 

Giza Systems Engineering Co. 

Inti Finland, Helsinki 

Into O/Y 
Inti France 

Aix-en Provence 
Tektronix 

Lyon , 

Tektronix 
Nancy 
Tektronix 
Orsay 
Tektronix 
Rennes 
Tektronix 
Toulouse 
Tektronix 
Inti Germany, 

Hamburg 

Rohde & Schwarz Vertriebs GmbH 

Karlsruhe 

Rohde & Schwarz Vertriebs GmbH 
Koeln 

Rohde & Schwarz Vertriebs GmbH 

Muenchen 

Rohde & Schwarz Vertriebs GmbH 
Inti Greece, Athens 

Marios Dalleggio Representations 
Inti Hong Kong, Causeway Bay 

Gilman & Co., Ltd., Electrical/Electronic 
Dept. 

Inti India, Bangald 

Bangalore 

Hinditron Services Private, Ltd. 

Bombay 

Hinditron Services Private, Ltd. 

Inti Indonesia, Jakarta 

C. V. Dwi Tungga Djaja 
Inti Iran, Tehran 

Irantronix Co., Ltd. 

Inti Israel, Tel Aviv 

Eastronics, Ltd. 

Inti Italy 

Milano 

Silverstar Spa, Ltd. 

Roma 

Silverstar Spa, Ltd. 

Torino 

Silverstar Spa, Ltd. 

Inti Ivory Coast, Abidjan 

Sitel 

Inti Japan 
Tokyo 

Sony/Tektronix Corporation 
Osaka-shi 

Sony/Tektronix Corporation 

Nagoya 

Sony/Tektronix Corporation 

Inti Jordan, Amman 

TAREQ Scientific Bureau 
Inti Kuwait, Safat 

TAREQ Company 
Inti Lebanon, Beirut 

Projects S.A.L. 

Inti Malaysia 

Petaling Jaya 

Mecomb Malaysia Sdn. Bhd. 

Selangor 

Mecomb Malaysia Sdn. Bhd. 

Inti Mexico 

Mexico City 
Tecnico Argostal, S.A. 

Monterrey 

Tecnico Argostal, S.A. 

Guadalajara 
Tecnico Argostal, S.A. 

Inti Morocco, Casablanca 

SCRM 


Inti Netherlands, Badhoevedorp 

Tektronix Holland N.V. 

Inti New Zealand 

Auckland 

W. & K. McLean, Ltd. 

Christchurch 

W. & K. McLean, Ltd. 

Wellington 

• W. & K. McLean, Ltd. 

Inti Nigeria 

Ibadan 

Mofat Engineering Co., Ltd. 

Lagos 

Mofat Engineering Co., Ltd. 

Inti Norway, Oslo 

Morgenstierne & Co. A/S 
Inti Pakistan, Karachi 

’ Pak-Land Corp. 

Inti Panama 

Executive Marketing 
Inti Peru, Lima 

Importaciones y Representaciones E:lec- 
tronicas S.A. 

Inti Philippines 

Makati 

Philippine Electronic Industries, Inc. 

Rizal 

Philippine Electronic Industries, Inc. 

Inti Portugal, Lisbon 

Equipamentos de Laboratorio Lda. 

Inti Saudi Arabia, Riyadh 

Electronic Equipment Marketing Estab- 
lishment 

Inti Singapore, Singapore 

Mechanical & Combustion Engineering Co. 
Pte. Ltd. 

Inti South Africa 

Durban 

Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd. 

Paardeneiiand 

Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd. 

Transvaal 

Protea Physical & Nuclear Instrumentation 

• 'Pty.) Ltd. 

Inti South -Korea, Seoul 

M-C International (Korea) Ltd. 

Inti Spain 

Barcelona 

C. R. Mares, S.A. 

Madrid 

C. R. Mares, S.A. 

Inti Sri Lanka, Colombo 
Maurice Roche Ltd. 

Inti Sudan, Khartoum 

Cine & Photo Supply Co. 

Inti Suriname, Paramaribo 

Wong Sang Tsoi & Co. 

Inti Sweden 

Gothenburg 
Tektronix AB 
Solna 

Tektronix AB 
Inti Switzerand, Zug 

Tektronix International A.G. 

Inti Syria, Damascus 

General Trading Co. 

Inti Taiwan, Taipei 

Heighten Trading Co., Ltd. 

Inti Thailand, Bangkok 

G. Simon Radio Co., Ltd. 

Inti Tunisia, Tunis 

El Eslek 

Inti Turkey, Istanbul 

Erkman Elektronik Aletler 
Inti United Arab Emirates 

Contact TAREQ Co., KUWAIT 
Inti United Kingdom 

Harpenden 
Tektronix U.K., Ltd. 

Livingston 

Tektronix U.K., Ltd. 

Manchester 
Tektronix U.K., Ltd. 
inti Uruguay, Montevideo 

Coasin Uruguaya S.R.L. 

Inti Venezuela, Caracas 

Equilab, C.A. 

Inti West Berlin \ 

Rohde & Schwarz Handeis-GmbH 
Inti Zambia 

Lusaka 

Baird and Tatlock (Zambia) Ltd. 
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Tektronix (cont) 


Ndola 

Baird and Tatlock (Zambia) Ltd. 


Teledyne Crystalonics 


Teledyne Crystalonics 
147 Sherman Street 
Cambridqe. Massachusetts 02140 
(617) 491-1670 

Specific Product information: 

Richard Aniaiik 
Application Engineering: 

Richard Antalik 
Literature: 

Susan McTighe 
Price and Delivery: 

W. J. Kilgarriff 
Follow up an order: 

W. J. Kilgarriff 
All other information: 

W. J. Kilgarriff 


Sales Offices & Representatives 

AL Huntsville 

E.M.A., Inc., (205) 533-6640 
A Z Scottsdale 

Runyon, Co., (602) 959-6060 

CA Fullerton 

Eieci. Comp. Mkig., (714) 873-3460 

Marina Del Ray 

Westaironics, (213) 821-7958 

San Carlos 

Kottmeier Assoc., (415) 592-3333 
FL Pompano Beach 

V. G. Sales, (305) 971-0900 
Almonte Springs 
V. G. Sales, (305) 831-8688 
IA Cedar Rapids 

Technical Rep., (319) 396-5662 
IL Bellwood 

Fiat Eng., (312) 547-6200 
IN Ft. Wayne 

T. X. Sales. (219) 489-4447 
KS Olathe 

Technical Rep., (913) 782-1177 
MA Brookline 

Tech, Prod. Grp., (617) 731-0853 
MD Rockville 

Mechtronic Sales, (301) 340-2130 
MN St. Paul 

R. G. Ragon, (612) 488-0201 
MO Hazelwood 

Technical Rep., (314) 731-5200 
NC Winston-Salem 

E. M. A., Inc., (919) 722-5151 

NJ Union 

Comp-Tech Sales, (201) 687-2484 
Wallington 

Comp-Tech Sales, (201) 935-5454 

NM Albuquerque 

Power Enterprises, (505) 881-8537 

NY Liverpool 

James Sempe Assoc,, (315) 458-4775 

New Hyde Park, L.l. 

Comp-Tech Sales, (516) 593-2623 

Rochester 

James Semple Assoc., (716) 544-8583 
OH Cleveland 

KW Elect. Sales, (216) 831-8292 

Dayton 

KW Elect. Sales, (513) 890-2150 

PA Allison Park 

KW Elect. Sales, (412) 487-4300 

Bala Cynwyd 

Vantage Sales, (215) 667-0990 

SC Greenville 

E. M. A., Inc., (803) 268-1125 

TX Addison 

Southland Comp., (214) 233-0603 

WA Bellevue 

SD-R 2 , (206) 747-9424 

Can British Coumbia 

Bellevue, Wash. 

SD-R 2 , (206) 9424 
Doryal. Quebec 

Vitel Electronics, (514) 331-7393 
Inti Austria 

Kinsington, London 

-'G.E. Electronics, Tel: 01-7270711/3 & 5008 


Inti France, Paris 

Composanls ei rrodu.ls Electroniques, 
Tel: 968-70-08 
Inti Germany, Heilbronn 

Sinus Electronics, Tel: 07131 -82904 
Inti Israel, Tel-Aviv 

STG irfternational, Tel: 53459 
Inti Italy, Milano 

Kimates, Tel: 02-8562 
Ini! Netherlands, Scheveningen 

MCA Trorsix, Tel: 70/548890 
Inti Spain, Barcelona 

Sistecc, Tel: 70/548890 
Inti Sweden, Wallingby 

Svensk Tele Industri A8, Tel: 890435 
Inti Switzerland, Zurich 

G. E. Electronics, Tel: 01-794670/71 
Inti United Kingdom 

Kinsington, London 

G. E. Electronics, Tel: 01-7270711/3 & 
5008 


Distributors 


CA Chatsworth 

Westates Elect., (213) 341-4411 

San Diego 

Total Elect., (714) 224-3291 

Sunnyvale 

Intermark, (408) 733-1111 
CO Wheatridge 

Century Elect., (910) 938-0393 
FL Clearwater 

Southland Elect., (813) 443-4515 
Deerfield 

American Elect., (305) 423-0262 

IL Westmont 

Bodelle Co., (312) 323-9670 

IN Ft. Wayne 

Fountainhead (219) 489-4447 
MN Burlington 

Milgray Elect., (617) 272-6800 

Lexington 

R&D Elect., (617) 861-9200 

Salem 

Sparton Elect., (617) 745-34G0 

MD Columbia 

Technico, (301) 461-2200 

Savage 

Pyttronics, (301) 792-7000 
Mi Livonia 

Reptron. (313! 525-2700 
NJ Wallington 

Tory Sales, (201) 935-3531 
NM Albuquerque 

Century Elect., (505) 989-0625 
NY Binghamton 

Harvey Fed. Elect., (607) 748-3211 
Elmsford 

Zeus Components, (914) 592-4120 

Freeport 

Freeport Elect., (516) 546-6000 

Hauppauge 

Components Plus, (516) 231-9200 

Utica 

OTronics, (315) 732-4118 

Woodbury 

Diplomat Elect., (516) 921-9373 

OH Englewood 

Argent Ind., (513) 836-8633 
TX Austin 

Quality Components, (512) 458-4181 

Dallas 

Solid State, (214) 352-2601 
Quality Components. (21 4) 387-4949 

Houston 

Quality Components. (713) 772-7100 

UT Salt Lake City 

Century Elect , (801)487-8551 

Inti Austria 

Kinsington. London 

G. E. Electronics, Tel: 01-7270711/3 & 
5008 

Inti France. Paris 

Comiposants el Produits Electroniques. 
Tel: 968-70-08 

Inti Germany, Heilbronn 

Sinus Electronics, Tel: 07131-82904 

Inti Israel, Tel-Aviv 

STG International, Tel: 53459 
Inti Italy, Milanc 

Kimates, Tel: 02-8562 
Inti Netherlands, Scheveningen 

MCA Tronixs, Tel: 70/548890 


Inti Spain, Barcelona 

Sisteco, Tel: 321-7347 
Inti Sweden, Vallingby 

Svensk Tele Industri AB, Tel: 890435 
Inti Switzerland, Zurich 

G. E. Electronics, Tel: 01-794670/71 
Int! United Kingdom 

Kinsington, London 

G. E. Electronics, Tel: 01-7270711/3 & 
5008 


Teledyne Philbrick 


Allied Drive at Route 128 
Dedham, Massachusetts 02026 
(617) 329-1600 

TWX: (710) 348-6726 

Specific product information: 
Sales Department 
Application engineering: 

Sales Department 
Literature: 

Publications Dept. 

Price and delivery: 

Sales Department 
Follow-up an order: 

Customer Service Dept. 

All other information: 

Product Sales Deot. 


Sales Offices & Representatives 


AL Hunlsville 

Col-ins-Co., Inc., (800) 327-6600 
AZ Scottsdale 

PLS Associates, (303) 773-1218 
i CA Cupertino 

T. Louis Smtzer Co., (408) 257-8333 
Del Mar 

T. Louis Snitzer Co., (714) 226-0305 

Los Angeles 

T. Louis Snitzer Co., (213) 836-6170 

CT Canton Center 

Tekdata, (203) 693-0710 
CO Denver 

PLS Associates, (303) 773-1218 
FL Largo 

Col-ins-Co, , (800) 432-4480 
Orlando 

Col-lns-Co., (305) 423-7615 
GA Clarkston 

Col-lns-Co., Inc., (800) 327-6600 

HA Kailua 

Lanikai Associates, (80S) 262-6286 

l IL Barrington 

Janus, Inc., (312) 281-4479 

I 10 Cedar Rapids 

BC Electronics Sales, Inc., (319) 393-5818 

j KA Olathe 

BC Electronic Sales, Inc., (913) 888-6680 

; MA Wakefield 

Tekdata, (617) 245-5940 

j MD Rockville 

Electronic Marketing Associates, (301) 
881-5300 & (301) 744-7700 

Ml Farrtiington 

Carter, McCormic & Peirce, (313) 477-7700 

I MO Hazelwood 

BC Electronic Sales, Inc., (314) 731-1255 

MN Minneapolis 

Eectronic Innovators, Inc., (612) 884-7471 
NC Winston-Salem 

Col-lns-Co., Inc., (800) 327-6600 
NM Albuquerque 

PLS Associates, (505) 255-2330 
NY Clark Mills 

KLM Associates, (315) 853-6126 
Elmont 

C-ane & Egert, (516) 488-2100 

No. Syracuse 

KLM Associates, (315) 458-6214 

Rochester 

KLM Associates, (716) 442-0820 
OH Dayton 

Carter, McCormic & Peirce, (513) 278-5873 
Fairview Park 

Carter, McCormic & Peirce, (216) 779-5100 
OK Oklahoma City 

Data Marketing Associates, (405) 528-6071 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Teledyne Philbrick (cont) 

PA King of Prussia 

Electronic Marketing Associates, (215) 
265-1600 

Monroeville 

Carter, McCormic & Peirce, (412) 372-4415 

TX Austin 

Data Marketing Associates, (512) 451-5174 

Dallas 

Data Marketing Associates, (214) 661-0300 

Houston 

Data Marketing Associates, (713) 780-2511 

San Antonio 

Data Marketing Associates, (512) 828-0937 

WA Buckley 

Halbar Associates, (206) 829-1750 
Can St. Laurent, Quebec 

Vitel Electronics, (514) 331-7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
Vancouver, B.C. 

Intek Electronics, (604) 324-6831 
Inti France, Paris 

Teledyne Philbrick, Tel: (1) 577 95 86 
Inti Japan, Tokyo 

Teledyne Philbrick, Tel: 403-8921 
Osaka 

Teledyne Philbrick, Tel: (06) 365-0431 

Inti West Germany, Wiesbaden 

Teledyne Philbrick, Tel: (06121) 39171 

Bremen 

Teledyne Philbrick, Tel: 0421-313919 , 

Inti Puerto Rico, Santurce 

Southern International Sales, Tel: (809) 
722-0863 

Inti United Kingdom, Cranford, Hounslow, 

Middlesex 

Teledyne Philbrick, Tel: (01) 897-2501 


Distributors ^ 

Argentina, Buenos Aires 

Sirex Tel: 42-1927 
Australia, Concord N.S.W. 

Eimeasco instruments Pty. Ltd., Tel: (02) 
736-2888 

Victoria . 

Eimeasco Instruments Pty., Ltd., Tel: 233- 
4044 

Austria, Wien 

Kontron GmbH & Co., KG Tel: 94 56 46 

Belgium, Brussels 

Diode Belgium, Tel: 02-4285105 

Brazil, Sao Paulo 

Setpoint S/A Comercio E Importacao, Tel: 

288-3834 

Chile, Santiago 

Sirex, Tel: 39-5752, 3-4455 

Denmark, DK-2800 Lyngby 

Knud Kamuk A/S, Tel: (01) 88 38 33 

Finland, Kauriiainen 

Findip AB Teollisuustie, Tel: 90-502255 

Greece, Athens 

Demetrius C. Tzitzinias, Tel: (00 30 21) 
9344653 

Hong Kong, BCC 

Schmidt & Co., Tel: 240168 232735 

India, Bombay 

Electronic Enterprises, Tel: 44 30 96 

Iran, Tehran 

Berkeh Company, Ltd., Tel: 828294 831564 

Ireland, Dublin 

Neltronic Limited, Tel: 501845 
Larne 

Neltronic (N.l.) Ltd., Tel: Larne 5321 

Belfast 

Neltronic, Ltd., Tel: 36521/2 

Israel, Ramat Gan 

Elina Ltd., Tel (03) 734129 

Italy, Milano 

Eledra 3S SPA, Tel: (02) 34 93 041 

Rome 

Eledra 3S SPA, Tel: (06) 81 27 290, 81 27 
324 

Korea, Seoul 

Korea United Trading Corp., Tel: 76-2502, 
76-2501 

Netherlands, Utracht 

Diode B.V., Tel: 030-884214 
New Zealand, Auckland 

Professional Electronics, Ltd., Tel: 493-029 


Norway, Oslo 

Scancopter A.s, Tel: 69-44-90, 69-44-91 

Pakistan, Karachi 
Syed Traders, Tel: 45363 
Portugal, Lisboa 

Ditram Componentes e Electronics, Lda., 
Tel: 45313 

South Africa, Craighall 

K. Baker Associates (Pty) Ltd. 

Electronic Communications Group, Tel: 
788-1700 

Cape Town 

Rectifier & Communications Services (Pty) 
Ltd., Tel: 43-0489, 0556 

Spain, Madrid 

Hispano Electronica s.a., Tel: 619 41 08 

Barcelona 

Hispano Electronica s.a., Tel: 259 04 22, 
259 04, 23 

Sweden, Vallingby 

Scancopter AB, Tel: 08/380065 

Switzerland, Zurich 

Kontron Electronic, Ltd., Tel: 01/62 82 82 

Taiwan, Taipei 

Industrial Electronics, Tel: 774257 

Turkey, Ankara 

Ute Engineering and Trade Co., Ltd., Tel: 
267182 

West Indies, Miami, Fla. 

West Indies Sales Co., Ltd., Tel: (305) 
592-8188 


Teledyne Semiconductor 

Teledyne Semiconductor 
1300 Terra Bella Avenue 
Mountain View, California 94043 
(415) 968-9241 
TWX: (910) 379-6494 

Specific product information: 

Application engineering: 


Price and delivery: 


ext. 378 
ext. 378 


Follow-up an order: 


ext. 441/442 


All other information: 


Sales Offices & Representatives 

AL Huntsville 

EMA, (205) 533-6640 
AZ Tempe 

Sedco Sales, (602) 968-7791 

CA Escondido 

Cirolia Electronic Sales, (714) 743-3015 

Los Angeles 

Teledyne Semiconductor, (213) 826-6639 

Mountain View 

Teledyne Semiconductor, (415) 968-9241 
Redwood City 

James S. Heaton Co., Inc., (415) 367-9000 
CO Wheat Ridge 

Waugaman Assoc., (303) 423-1020 

FL Maitland 

. Hutto Hawkins Peregoy, (305) 831-2474 

Pompano Beach 

Hutto Hawkins Peregoy, (305) 943-9593 
IA Cedar Rapids 

Penzer-Mankus Corp., (319) 362-9177 

IL Des Plaines 

Teledyne Semiconductor, (312) 299-6196 

Westchester 

Glassner & Clark Co., (312) 345-4245 

IN Fort Wayne 

The Given Corp., G & D Electronic Sales, 
(219) 432-5585 

KS Overland Park 

Penzner-Mankus Corp., (913) 381-0004 

Wichita 

Penzner-Mankus Corp., (316) 264-2662 

MA Waltham 

Dynase Assoc., Inc., (617) 890-6777 

MD Ellicott City 

Marketing Technology, Inc., (301) 465- 
5944 


Pymouth 

A.P. Associates, Inc., (313) 459-1200 
Minneapolis 

Marsh Sales Company, (612) 881-7511 
Maryland Heights 

Penzner-Mankus Corp., (314) 569-1220 
Winston-Salem 

Electronic Marketing Associates, (919) 
722-5151 

Salem 

Teledyne Semiconductor, (603) 893-9551 

Haddonfield 

Sunday-O-Brien, (609) 429-4013 

Albuquerque 

Waugaman Assoc., (505) 294-1436 

Buffalo 

Bowser & Sapecky Assoc., (716) 839-4170 

Manlius 

Bowser & Sapecky Assoc., (315) 682-8885 

Melville 

Addem Sales Group, (516) 549-8400 

Stony Brook 

Teledyne Semiconductor, (516) 751-5640 

Richfield 

Neal Bear Corp., Bear Marketing, (216) 
659-3131 

Greenvile 

Electronic Marketing Associates, (803) 
268-1125 

Dallas 

Mycrosystems Marketing, Inc., (214) 238- 
7157 

Houston 

Mycrosystems Marketing, Inc., (713) 783- 
2900 

Salt Lake City 

Waugaman Assoc., (801) 363-0275 
Bellevue 

SDR 2 . (206) 747-9424 
St. Laurent, P.Q. 

Vitel Electronics, (514) 331-7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
England 

Houstlow, Middlesex 

Teledyne Semiconductor, Tel: (44) 01-897- 

2505 

Slough, Buckinghamshire 

G.D.S. Sales Ltd., Tel: Slough 

Hong Kong, Kowloon 

Teledyne Semiconductor, Tel: 3-240122 
Israel, Tel-Aviv 

STG International Ltd., Tel: 10-53459 
India, Bombay 

Echbee Corp., Tel: 253489/253341 

Japan, Tokyo 

Teledyne Semiconductor, Tel: 03-403-8141 

Puerto Rico, Santurce 

E. Franceschini Assoc., (809) 726-0225 

Singapore 

Techo (Private) Ltd. 

Taiwan, Taipei 

Shinwei Electronic Co., Ltd. 

West Germany, Tiengen 

Teledyne Semiconductor, Tel: 7741-5066 


Distributors 

Huntsville 

Powell Electronics, (205) 539-2731 

Phoenix 

Kierulff Electronics Co., Inc., (602) 243- 
4101 

Chatsworth 

Westates Electronics Corp., (213) 341-4411 

Los Angeles 

Kierulff Electronics Co., (213) 686-5511 

Palo Alto 

Kierulff Electronics Co., Inc., (415) 968- 
6292 

San Diego 

Intermark Electronics, (714) 279-5200 
Kierulff Eectronics Co., (714) 278-2122 

Santa Ana 

Intermark Electronics, (714) 540-1322 

San Carlos 

Sterling Electronics, (415) 592-2353 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

Denver 

Kierulff Electronics Co., Inc., (303) 371- 
6500 
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Teledyne Semiconductor (cont) 

Wheat Ridge 

Century Eectronics, (303) 424-1985 

CT Norwalk 

Harvey Electronics, (203) 853-1515 

FL Clearwater 

Diplomat/Southland Electronics, (813) 
443-4514 

Orlando 

Hammond Electronics, (305) 849-6060 

Pompano Beach 

Zeus Components, Inc , (305) 942-431? 

IA Cedar Rapids 

Deeco, (319) 365-7551 

IL Chicago 

Newark Electronics, (312) 638-4411 
Elk Grove Village 

Kierulff Electronics Co., Inc., (312) 640- 
0200 

Rosemont 

Advent Eectronics, (312) 298-4210 

Skokie 

Bell Industries, (312) 965-7500 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
KS Wichita 

Radio Supply, (316) 267-5213 
MD Columbia 

Technico, Inc., (301) 461-2200 
Gaithersburg 

Kierulff Eectronics Co., Inc., (301) 948- 
0250 

Savage 

Pytronic Industries, (301) 792-0780 
MA Billerica 

Kierulff Eectronics Co., Inc., (617) 667- 
8331 

Burlington 

Milgray Electronics, (617) 272-6800 
Dedham 

Gerber Electronics, (617) 329-2400 

Natick 

Future Electronics, (617) 879-0860 
Ml Farmington 

Diplomat/Northland, (313) 477-3200 

MN Minneapolis 

Diplomat/Electro-Com. Corp., (612) 788- 
8601 

MO Kansas City 

Waiters Rao '0 Supply, (816) 531-7015 
NC Greensboro 

Hammond Electronics, (919) 275-8391 

NJ Clifton 

Wilshire Electronics, (201) 340-1900 

Rutherford 

Kierulff Electronics Co., Inc., (201) 935- 
2120 

NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

Elmsford 

Zeus Components, Inc., (914) 592-4120 

Endwell 

Wilshire Electronics; (607) 754-1570 

Freeport 

Milgray Electronics, (516) 546-6000 
Hauppauge, L.l. 

JACO Electronics, (516) 275-5500 
Hicksville, L.l. 

Kierulff Electronics Co., Inc., (516) 221- 
1815 

Rochester 

Summit Electronics of Rochester, (716) 
334-8110 

OH Columbus 

Electronics Marketing Corp., (614) 299- 
4161 

Hughes-Peters Inc., (614) 294-5351 

PA Montgomeryville 

Pyttronic Industries, (215) 643-2850 

Philadelphia 

Almo Electronics, (215) 698-4021 

TX Austin 

Component Specialties, Inc., (512) 459- 
3307 

Dallas 

Component Specialties, (214) 357-4576 
Solid State Electronics, (214) 352-2601 
Houston 

Component Specialties, (713) 771-7237 
Solid State Electronics, (713) 785-5205 


Salt Lake City 

Century Electronics, (801) 972-6969 
Diplomat/Alta Electronics, (801) 486-7227 

Seattle 

Intermark Electronics, (206) 767-3160 

Tukwila 

Kierulff Electronics Co., inc., (206) 575- 

4420 

Mequon 

Lake-View Electronics C-orp., (414) 377- 
8250 

Montreal, P.Q. 

Future Electronics, (514) 735-5775 

Scarborough, Ontario 

Carsten Electronics, (416) 751-2371 

Vancouver, B.C. 

Intek Electronics. Ltd., (604) 324-6831 
R.A.E., (604) 687-2621 

Argentina, Rayotronica 

Rayo Electronics S.R.L., Tel: 37-9890/9476 

Australia 

Brunswick 

Austronic Engineering Labs, Pty, Ltd., Tel: 
(03) 387-1477 

Prospect 

A. J. Ferguson (Adelaide) Pty, Ltd., Tel: 
269-1244 

Belgium, Brussels 

Solelab Electronics S.A., Tel: 673-9055 

Brazil, Sao Paulo 

Appicacies Electronicas, Tel: 35-2452 
Teleimport, Tel: 221-8694 

Denmark, Herlev 

A/S Nordisk Elektronik, Tel: (45) (1) 
969596 

England 

Hitchln, Hertsfordshlre 

Double R Electronics, Tel: 0462-54210/ 
2347 

Slough, Buckinghamshire 

Macro Marketing Ltd., Tel: 44-753-35444 

Tunbridge Wells, Kent 

Digital Devices Ltd., Tel: 0892-37977/9 

Finland, Helsinki 

Yleiselektroniikka Oy, Tel: 578922 

France, Sevres 

Tekelec Airtronic, Tel: 8-626-0235 

West Germany 
Hannover-Linden 
T H Henskes 
Lauchringen 
Semitron GmbH 
Ottobrunn 
Hot Electric 
Ritzbruch 

Omni Ray GmbH, Tel: 49-2153-4548 

Tiengen 

Teledyne Semiconductor, Tel: 7741-5066 

Unterhaching 
Metronix GmbH 

Holland. Bamveld 

Ritro Electronics b.v., Tel: 03420-5041 

Israel, Tel-Aviv 

STG Internationa! Ltd., Tel: (10) 53459 

Italy, Milano 

Eledra S.P.A. 

Tekelec Airtronic S.P.A., Tel: 39-2-738. 
56.74 

Japan, Tokyo 

K H Electronics, Tel: 03-584-6395/6397 
Sil-Walker, Tel: 03-341-3651 
Takachiho Koheki Company, Tel: 03-262- 
2161 

Teijin Advance Products Corp., Tel: 03- 
506-4670/4676 

Norway, Oslo 

Nordisk Electronik, Tel: (47) (2) 55-38-93 

Singapore, Singapore 

Techco (Private) Ltd., Tel: 2588663 

2587390 

Spain, Madrid 

Payma S.A., Tel: (34) 215-3941 

Sweden, Stockholm 

Noddisk Electronik AB, Tel: (46) (8) 24-83- 
40 

Switzerland 

Zurich 

Omni Ray AG., Tel: (51) 47-8200 

Mutschellen 

Stolz AG 


Telefunken 

AEG-Teiefunken 

570 Sylvan Avenue 

Englewood Cliffs, New Jersey 07632 

(201) 568-8570 

Telex: 135497 

Specific product information: 

ICs Electronics Group 


Texas instruments 

Texas Instruments Incorporated 

Semiconductor Group 

P.0 Box 5012 

Dallas, Texas 75222 

(214) 238-2011 

TWX: (910) 867-4702 

Specific product information: 

Digital Circuits 

Houston, Texas (713) 494-5115 
MOS 

Houston, Texas (713) 494-5115 
Special Products 
Dallas, Texas 
Low Power 
Low Power Schottky 


Consumer Circuits 
■ Lubbock, Texas, (806) 762-8831 
Linear Circuits 

Dallas, Texas, (214) 238-2011 .. 
Advanced Circuits 
ECL 

Sherman, Texas, (214) 893-5166 


Sales Offices & Representatives 

Huntsville 

Sales Office, (205) 837-7530 

Phoenix 

Sales Office, (602) 249-1313 

Costa Mesa 

Sales Office. (714) 540-7311 

El Segundo 

Sales Office. (213) 973-2571 

San Diego 

Sales Office, (714) 279-2622 

Sunnyvale 

Sales Office, (408) 732-1840 

Denver 

Sales Office, (303) 751-1780 

Hamden 

Sales Office, (203) 281-0074 

Fort Lauderdale 

Sales Office, (305) 733-3300 

Winter Park 

Sales Office, (305) 644-3535 

Glenview 

Sales Office, (312) 729-5710 

Fort Wayne 

Sales Office, (219) 484-0606 

Indianapolis 

Sales Office, (317) 248-8555 

Waltham 

Sales Office, (617) 890-7400 

Southfield 

Sales Office, (313) 353-0830 

Edina 

Sales Office, (612) 835-2900 

Kansas City 

Sales Office, (816) 523-2500 

Charlotte 

Sales Office, (704) 372-8780 

Clark 

Sales Office, (201) 574-9800 

Albuquerque 

Sales Office, (505) 265-8491 

East Syracuse 

Sales Office, (315) 463-9291 

Endicott 

Sales Office, .(607) 785-9987 

Melville 

Sales Office, (516) 293-2560 

Poughkeepsie 

Sales Office, (914) 473-2900 

Rochester 

Sales Office, (716) 461-1800 

Cleveland 

Sales Office, (216) 464-2990 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Texas Instruments (cont) 


Dayton 

Sales Office, (513) 253-3121 
OR Beaverton 

Sales Office, (503) 643-6750 
PA Fort Washington 

Sales Office, (215) 643-6450 
TX Dallas 

Sales Office, (214) 238-6805 
Houston 

Sales Office, (713) 777-4891 
VA Richmond 

Sales Office, (804) 275-8148 
WA Bellevue 

Sales Office, (206) 455-3480 
DC Arlington 

Sales Office, (703) 525-0336 
Can Ontario 

Sales Office, (416) 889-7373 
Quebec 

Sales Office, (514) 341-3232 

Inti Argentina, Buenos Aires 

Texas Instruments Argentina S.A.I.C.F., 
Tel: 748-1141 

Inti Australia, Five Dock N.S.W. 

Texas Instruments Australia Ltd., Tel: 831- 
2555 

Australia, Elizabeth 

Texas Instruments Australia Ltd., Tel: 255- 
2066 

Inti Belgium, Brussels 

Texas Instruments Belgium, Tel: 2/733 
96 23 

Inti Brazil, Sao Paulo 

Texas Instrumentos Electronicos do Brasil 
Ltda., Tel: 260-2956 
Inti Denmark, Herley 

Texas Instruments Denmark, Tel: (01) 91 
74 00 

Inti Finland, Helsinki 

Texas Instruments Finland OY, Tel: 44 
71 71 

Inti France 

LePlesais Robinson 

Texas instruments France, Tel: 630 23 43 

Lyon 

Texas Instruments France, Tel: 42 78 50 
Villeneuve-Loubet 

Texas Instruments France, Tel: 31 03 64 

Inti Germany 

Berlin 

Texas Instruments Deutschiand GmbH, 
Tel: 033/74 44 041 

Essen 

Texas Instruments Deutschiand GmbH,. 
Tel: 02141/20916 

Freising 

Texas Instruments Deutschiand GmbH, 
Tel: 0816.1/80 1 

Hannover 

Texas Instruments Deutschiand GmbH, 
Tel: 0511/55 60 41 

Munich 

Texas Instruments Deutschiand GmbH, 
Tel: 089/325011 15 

Stuttgart 

Texas Instruments Deutschiand GmbH, 
Tel: 0711/54 70 01 
Inti Hong Kong, Kowloon 

Texas Instruments Asia Limited, Tel: 3- 
670061 

Inti Italy, Milan 

Texas Instruments Italia SpA, Tel: 02- 
688-31 41 

Italy, Roma 

Texas Instruments Italia SpA, Tel: 06-83 
77 45 

Italy, Torino 

Texas Instruments Italia SpA, Tel: 011-83- 
22-76 

Inti Japan, Tokyo 

Texas Instruments Asia Limited, Tel: 402- 
6171 

Inti Malaysia, Kuala Lampur 

Texas Instruments Asia Limited, Tel: 647- 
911 

Inti Mexico, Mexico City 

Texas Instruments de Mexica S.A., Tel: 
567-9200 

Inti Netherlands, Schiphol-Centrum 

Texas Instruments Holland N.V., Tel: 020- 
17 36 36 


Inti Norway, Oslo 

Texas Instruments Norway A/S, Tel: 33 
18 80 

Inti Singapore 

Texas Instruments Asia Limited, Tel: 258- 
1122 

Inti Sweden, Skeppargatan 

Texas Instruments Sweden AB, Tel: 67 
98 35 

Inti Taiwan, Taipei, Chung Ho 

Texas instruments Asia Limited, Tel: 921 
623 

Inti United Kingdom, Bedford, England 

Texas Instruments Limited, Tel: 0234- 
67466 


Distributor 

AL Huntsville 

Hallmark Electronics, (205) 837-8700 

AZ Phoenix 

Kierulff Electronics, (602) 243-4101 
R. V. Weatherford, (602) 272-7144 

Tempo 

G. S. Marshall, (602) 968-6181 

CA Anaheim 

R. V. Weatherford, (714) 633-9633 

Canoga Park 

G. S. Marshall, (213) 999-5001 

El Monte 

G. S. Marshall, (213) 686-0141 

El Segundo 

Tl Supply Company, (213) 973-2571 

Glendale 

R. V. Weatherford Co., (213) 849-3451 

Goleta 

Radio Product Sales, (805) 964-6823 

Irvine 

Cramer/Los Angeles, (714) 979-3000 
G. S. Marshall, (714) 556-6400 

Los Angeles 

Kierulff Eectronics, (213) 685-5511 
Radio Product Sales, (213) 748-1271 

Mountain View 

Time Electronics, (408) 965-8000 

Palo Alto 

Kierulff Electronics, (415) 968-6292 
Pomona 

R. V. Weatherford Co., (714) 623-1261 

San Diego 

Cramer/San Diego, (714) 565-1881 
Kierulff Electronics, (714) 278-2112 
G. S. Marshall, (714) 278-6350 
Radio Product Sales, (714) 292-5611 
R. V. Weatherford, (714) 278-7400 
Sunnyvale 

Cramer/San Francisco, (408) 739-2011 
G. S. Marshall, (408) 732-1100 
Tl Supply Company, (408) 732-5555 

Torrance 

Time Electronics, (213) 3200880 

Woodland Hills 

Semiconductor Concepts, (213) 884-4560 

CO Denver 

Cramer/ Denver, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 

Englewood 

R. V. Weatherford, (303) 761-5432 

CT Hamden 

Arrow Electronics, (203) 248-3801 

North Haven 

Cramer/Connecticut, (203) 239-5641 

Orange 

Milgray/Connecticut, (203) 795-0714 

FL Clearwater 

Diplomat/Southland, (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hall-Mark/Miami, (305) 971-9280 

Hollywood 

Cramer/EW Hollywood, (305) 923-8181 

Orlando 

Cramer/EW Orando, (305) 894-1511 
Hallmark/Orlando, (305) 855-4020 

Winter Park 

Milgray Electronics, (305) 647-5747 

GA Norcross 

Cramer/EW Atlanta, (404) 448-9050 
IA Cedar Rapids 

Decco, Inc., (319) 365-7551 
IL Arlington Heights 

Tl Supply Company, (312) 593-7660 
Chicago 

Newark Electronics Corp., (312) 638-4411 

Elk Grove 

Hal 1-Mark/Chicago, (312) 437-8800 


Kierulff Electronics, (312) 640-0200 
Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

IN Ft. Wayne 

Ft. Wayne Electronics, (219) 423-3422 
Indianapolis 

Graham Electronics, (317) 634-8202 
KA Shawnee Mission 

Hall-Mark/Kansas City, (913) 888-4747 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Newton 

Cramer Electronics, (617) 969-7700 

Waltham 

Tl Supply Company, (617) 890-0510 

Woburn 

Arrow Electronics, (617) 933-8130 

MD Baltimore 

Arrow Electronics, (202) 737-1700 
Hall-Mark/ Baltimore, (301) 796-9300 

Columbia 

Technico Inc., (301) 461-2200 

Gaithersburg 

Cramer/Washington, (301) 948-0110 
Kierulff Electronics, (301) 948-0250 

Hyattsville 

Milgray/Washington, (301) 459-2222 

Ml Detroit 

Newark Electronics, (313) 967-0600 

Wyoming 

Newark Electronics, (616) 241-6681 
MN Bloomington 

Arrow Electronics, (612) 888-5522 

Edina 

Cramer/Minnesota, (612) 835-7811 

MO Earth City 

Hall-Mark/St. Louis, (314) 291-5350 

Kansas City 

LCOMP-Kansas City, (816) 221-2400 

St. Louis 

LCOMP-St. Louis, (314) 647-5505 , 

NC Raleigh 

Hallmark/Raleigh, (919) 832-4465 

Winston-Salem 

Cramer/EW Winston-Salem, (919) 725-8711 
NK Manchester 

Arrow Eectronics, (603) 668-6968 

NJ Camden 

General Radio Supply Company, (609) 
964-8560 

Cherry Hill 

Cramer/Pennsylvania, (215)923-5950, (609) 
424-5993 

Milgray/Delaware Valley, (609) 424-1300, 
(215) 228-2000 

Clark 

Tl Supply Company, (201) 382-6400 
Clifton 

Wilshire Electronics, (201) 340-1900 

Moonachie 

Cramer/ New Jersey, (201) 935-5600 

Moorestown 

Arrow Electronics, (609) 235-1900 

Rutherford 

Kierulff Electronics, (201) 935-2120 
Saddlebrook 

Arrow Electronics, (201) 797-5800 
NM Albuquerque 

Cramer/New Mexico, (505) 265-5767 
NY East Syracuse 

Cramer/Syracuse, (315) 437-6671 
Endwell 

Wilshire Electronics, (607) 754-1570 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Fishkill 

Arrow Electronics, (914) 896-7530 

Freeport 

Milgray Electronics, (516) 546-6000, (201) 
432-4300 

Hauppauge 

Cramer/Long Island, (516) 231-5600 
Semiconductor Concepts, (516) 273-1234 

Hicksville 

Kierulff Electronics, (516) 433-5530 

Rochester 

Cramer/Rochester, (716) 275-0300 
Rochester Radio Supply Co., In Ic ., (716) 
454-7800 

Wilshire Electronics, (716) 442-9560 
OH Cleveland 

Arrow Electronics, (216) 464-2000 
Cramer/Cleveland, (216) 248-8400 
Columbus, Hall-Mark/Ohio, (614) 846-1882 
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Texas Instruments (cont) 

Dayton 

E3C0 Electronics, (513) 226-1133 

Kettering 

Arrow Electronics, (513) 253-9176 

OK Tulsa 

Hall-Mark/Tulsa, (S18) 835-8458 

Tl Suppy Company, (918) 437-4555, 582- 

8272 

Huntingdon Valley 

Hal 1-Mark/ Philadelphia, (215) 355-7300 

PA Austin 

Hall-Mark/Austin, (512) 837-2814 
Dallas 

Hall-Mark/DaiSas, (214) 231-6111 
Tl Supply Company, (214) 238-6821 

Houston 

Hall-Mark/Houston, (713) 781-6100 
Harrison Equipment Company, (713) 652- 
4700 

R. V. Weatherford Company, (713) 688- 
7406 

Tl Supply Company, (713) 796-6511 
TX Salt Lake City 

Diplomat/Altaland. (801) 486-7227 
Standard Supply Company, (801) 486-3371 
UT Roanoke 

Technico, (703) 563-4975 
WA Seattle 

Almac-Stroum Electronics, (206) 763-2300 
Cramer/Seattle, (206) 575-0907 
Kierulff Electronics, (206) 675-4420 
Wl Oak Creek 

Arrow Electronics, (414) 764-6600 
West Allis 

Hal 1-Mark./ Milwaukee, (414) 476-1270 

Can Calgary 

Cam Gard Supply, (403) 287-0520 

Downsview 

CESCO Electronics, Ltd., (416) 661-0220 
Zentromcs, (416) 635-2822 

Edmonton 

Cam Gard Supply, (403) 426-1805 

Halifax 

Cam Gard Supply, (902) 454-8581 

Kamloops 

Cam Gard Supply, (604) 372-3338 

Moncton 

Cam Gard Supply, (506) 855-2200 

Montreal 

CESCO Electron, cs. Ltd., (514) 735-5511 
Future Electronics, (514) 735-5775 
Zentror.ics, (514) 735-5361 

Ottawa 

CESCO Electronics, Ltd., (613) 729-5118 
Future Electronics, (613) 232-7757 
Zentromcs. (613) 238-6411 

Quebec City 

CESCO Electronics, Ltd., (418) 524-4641 

Regina 

Carn Gard Supply, (306) 525-1317 

Rexdale 

Future Electronics, (416) 677-7820 

Saskatoon 

Cam Gard Supply, (306) 652-6424 

Vancouver 

Cam Gard Supply, (604) 291-1441 

Winnipeg 

SCam Gard^Supply, (204) 786-8481 
Inti Australia 

Arncliffe, N.S.W. 

Instant Component Service 
Blackburn, Victoria 
Cema Distributors 
Moorabbin, Victoria 
Instant Component Service 
North Adelaide 
Instant Component Service 
St. Leonards, N.S.W. 

Cema Distributors 
Inti Belgium, Brussels 

Texas Instruments Belgium S.A. 

Inti Brazil, Sao Paulo 

Texas Instruments Eiectronicos dos Brazil 
Ltda. 

Inti England 

Bedford 

Texas Instruments Ltd. 

Slough, Berks 
Tl Supply Co. 

Inti France 

Le Plessis Robinson 

Texas Instruments France 
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Villeneuve Loubet 
Texas Instruments France 
Inti Germany, Freising 

Texas Instruments Deutschland GmbH 
inli Holland, Amstelveen 

Texas Instruments Holland 
Infl Hong Kong 

Texas Instruments Asia Ltd. 

Inti Italy, Rieti 

Texas Instruments Italia S.p.a. 

Inti Japan, Tokyo 

Texas Instruments Asia Ltd. 

Inti New Zealand, Auckland 

D Reid Electronics 
i Inti Singapore 

Texas Instruments Asia 
Inti Spain, Madrid 

Texas Instruments Espana S.A. 

Inti Sweden, Stockholm 

Texas Instruments Sweden AB 
Inti Switzerland, Zurich 

Fabrimex AG 
Inti Taiwan, Taipei 

Texas Instruments Taiwan Ltd. 



TMX Division 
Rusco Industries, Inc. 
1100 Glendon Ave. 

Los Angeles, CA S0024 
(213) 879-9033 


Toshiba 

Toshiba America OEM Division 
5235 . N Elston Avenue 
(312) 545-5123 
Chicago, III. 60630 

Engineering information: 

M. Motoe 
Sales information: 

S. Yatsunami 

Toshiba America New York Office 
280 Park Avenue 
New York, New York 10017 
(213) 557-0407 

Engineering information: 

S. Sato 

Sales information: 

T. Tanaka 

Toshiba America Los Angeles Office 
(213) 770-3300 

Engineering information: 

Okamoto 

Tokyo Shibaura Electric Co., Ltd. 

International Cooperation Division 

Overseas Operations Division 

Producer Goods Export Division 

1-6, Uchisaiwaicho 1-Chome, Chiyoda-ku, 100, 

Japan 

Tel: 501-5411 


Sales Offices & Representatives 

Can Calgary, Alberta 

Sales Office, (403) 273-6906 
Vancouver, British Columbia 
Sales Office, (604) 681-9221 
Sales Office, (604) 291-2966 
Toronto, Ontario 
Sales Office, (416) 499-5555 
Montreal, Quebec 
Sales Office, (514) 683-8900 

Inti Argentina, Buenos Aires 

Tokyo Shibaura Electric Co,, Ltd., Tel: 

40-1166 

Inti Australia, Sydney 

Tokyo Shibaura Electric Co., Ltd., Tel: 

27-4301-5 

Toshiba EMI (Australia) Pty., Ltd., Tel: 

20912 

Inti Austria, Wien 

Tokyo Shibaura Electric Co., Ltd., Tel: 

732283, 732295 
Inti Brazil, Sao Paulo 

Toshiba Brasileira Reoresentacoes. Ltd’a, 

Tel: 287-8117, 2338 


Inti Colombia, Bogota 

Tokyo Shibaura Electric Co.. Ltd., Tel: 
32-92-37, 27 
Inti Greece, Athens 

Tokyo Shibaura Electric Co., Lid., Tel? 
7799828 

lntl Germany 

Duesseldorf 

Toshiba Deutschland GmbH. Tel: 0211- 
723091 

Frankfurt 

Toshiba Europa GmbH, Tel: 0611-664021, 
0611-663428 

Inti Great Britain 

London 

Tokyo Shibaura Electric Co., Ltd., Tel: 

405-8641, 2, 405-9414 

Feltham Middlesex 

Toshiba House, Tel: 01-751-1281 
Inti Hong Kong, Central Hong Kong 

Mon On Toshiba, Ltd., Tel: 246436, 7 
Tokyo Shibaura Electric Co., Ltd., Tel: 

26436, 7 

Inti Indonesia, Jakarta 

Tokyo Shibaura Eectric Co., Ltd., Tel: 

56228 ' 

Inti Iran, Teheran 

Tokyo Shibaura Electric Co., Ltd., Tel: 

839296 

Inti Mexico, Piso Mexico, I.D.F. ! 

Tokyo Shibaura Electric Co., Ltd., Tel: 

5-66-90-55 

Inti New Zealand, Wellington 

Tokyo Shibaura Electric Co., Ltd., Tel: 

726-001 

Inti Panama, Campo Alegre 

Toshiba de Panama, S.A., Tel: 69-2066 
In!! Philippines, Manila 

Tokyo Shibaura Electric Co., Ltd., Tel: 

88-27-17, 86-84-12 

Inti Singapore 

Toshiba KHR (Singapore) Pie.. Ltd., Tel: 
373-847 

Inti South Africa, Johannesburg 

Tokyo Shibaura Electric Co., Ltd., Tel: 

212041 

Inti Taiwan, Taipei 

Tokyo Shibaura Electric Co., Ltd,, Tel: 

551-0067, 551-5211 

Inti Thailand, Bangkok 

Tokyo Shibaura Electric Co,, Ltd., Tel: 

2344144 

Toshiba Thailand Co,, Ltd,, Tel: 2519269, 
2336278, 2337226, 2348554, 233 


TRW 

TRW LSI Products 
P.O. Box 1125 
Redondo Beach, CA 90278 
(213) 535-1838 

TRW RF Semiconductors 
14520 Aviation Blvd. 

Lawndale, CA 90260 
(213) 679-4561 

TRW Solid State Operations 
301 West O Street 
Ogallala, Nebraska 69153 
(308) 284-3611 

Product information: 

7400 Series ..Ogallala, Nebraska, (308) 284-3611 

Sales Offices & Representatives 

AL Huntsville 

Sales Office, (205) 772-9656 

AZ Phoenix 

Sales Office, (602) 971-6250 

CA Los Angeles 

Sales Office, (213) 478-0183 

Menlo Park 

Sales Office, (415) 321-9050 
Tustin 

Sales Office, (714) 832-4952 

CO Westminister 

Sales Office, (303) 426-0890 

CT Orange 

Sales Office, (203) 795-3515 
Rowayton 

Sales Office, (203) 853-4466 
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TRW (cont) 


Ft. Lauderdale 

Sales .Office, (305) 721-1700 

Orlando 

Sales Office, (305) 857-3650 

Elk Grove Village 

Sales Office, (312) 593-0200 

Fort Wayne 

Sales Office, (219) 432-5591 

Indianapolis 

Sales Office, (317) 359-9283 

Kokomo 

Sales Office, (317) 453-3592 

Cedar Rapids 

Sales Office, (319) 393-8703 

Prairie Village 

Sales Office, (913) 236-4646 

Wichita 

Sales Office, (316) 686-6685 

Louisville 

Sales Office, (502) 897-1569 

Baltimore 

Sales Office, (301) 254-1736 

Waltham 

Sales Office, (617) 890-3232 

Grand Rapids 

Sales Office, (616) 942-5420 

Southfield 

Sales Office, (313) 559-5454 

St. Joseph 

Sales Office, (616) 983-7337 

Minneapolis 

Sales Office, (612) 835-5454 

St. Louis 

Sales Office, (314) 432-2830 

Lincoln 

Sales Office, (402) 474-5151 

Albuquerque 

Sales Office, (505) 265-7759 

Rochester 

Sales Office, (716) 461-3070 

Charlotte 

Sales Office, (704) 527-1344 
Cineinftefi 

Sales Office, (513) 521-2290 

Columbus 

Sales Office, (614) 888-9396 

Dayton 

Sales Office, (513) 298-9546 
Middleburg Heights 
Sales Office, (216) 826-4424 

Beaverton 

Sales Office, (503) 643-1644 

Bala Cynwyd 

Sales Office, (215) 667-3400 

Pittsburgh 

Sales Office, (412) 344-7277 

Greenville 

Sales Office, (615) 639-6154 

Austin 

Sales Office, (512) 451-2959 

Dallas 

Sales Office, (214) 387-3030 

Houston 

Sales Office, (713) 772-5541 

Salt Lake City 

Sales Office, (801) 943-5650 

Richmond 

Sales Office, (804) 288-8334 

Bellevue 

Sales Office, (206) 454-0300 

Wauwatosa 

Sales Office, (414) 475-7755 


Western Digital 


Western Digital Corporation 
3128 Red Hill Avenue 
P.O. Box 2180 

Newport Beach, Caifornia 92663 
(714) 557-3550 
TWX: (910) 595-1139 


Specific product information: 

Product Marketing ext. 241, 242 

Application engineering: 

ext. 292 

Literature: 

Marketing Services ext. 250 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Price and delivery: 

MOS/LSI Circuits - Marketing Department 

ext. 250 

Spartan Test Systems - SPARTAN Salefe ext. 208 

Place an order: 

MOS/LSI Circuits - Local Saes Rep., 

Marketing Dept ext. 250 

Customer Service ext. 243 

Follow-up an order: 

Customer Service ext. 243 

All other information: 

Public Relations ext. 242 


Sales Offices & Representatives 


Hunstville 

Murcota Corp., (205) 539-8476 

Los Altos 

P. M. Sales, (415) 941-4444 
Los Angeles 

Ed Landa Co., (213) 879-0770 

Ft. Lauderdale 

Dyna-A-Mark Corp., (305) 771-6501 
Des Plaines 

Janus, Inc., (312) 298-9330 

Des Moines 

B.E.A.M.S., Inc., (515) 255-1148 
Lexington 

Circuit Sales, (617) 861-0567 

Glenburnie 

New Era Sales, (301) 768-6666 
Grosse Pointe Park 
Greiner Assoc., (313) 499-018 8 

Minneapolis 

Marsh Sales, (612) 881-7511 

Kansas City 

Nevco, Inc., (816) 421-1751 

Plainview 

ERA, (516) 822-9890 

Rochester 

Ontec, (716) 464-8636 

Centerville 

EMA, (513) 433-2800 

Ft. Washington 

GCM. Assoc., (215) 646-7535 

Dallas 

West & Assoc., (214) 661-9400 


Distributors 


Chatsworth 

Westates, '(213) 341-4411 
Costa Mesa 

Semicomp Corp., (714) 549-8600 
Westates, (714) 549-8401 

Mountain View 

Time Electronics, (415) 965-8000 

San Diego 

Westates, (714) 292-5693 

Santa Ana 

Rical Electronics, (213) 299-7760 

Sunnyvale 

Bell Industries, (408) 734-8570 
Western Microtechnology Sales, (408) 737- 
1660 

Diplomat/Westland, (408) 734-1900 

Clearwater 

Diplomat/Southland, (813) 443-4515 

Atlanta 

Electro Air Corp., (404) 351-3545 

Elk Grove Village 

Diplomat/Lakeland, (312) 595-1000 
Rosemont 

Advent Electronics, (312) 298-4210 

Woburn 

Time/New England, (617) 935-8080 
Farmington 

Diplomat/Northland, (313) 477-3200 
Minneapolis 

Diplomat/Electro-Com Corp., (612) 788- 
8601 

St. Louis 

Diplomat/St. Louis, (314) 645-8550 

Woodbury 

Diplomat Electronics, (516) 921-9373 

Dayton 

Diplomat/Ohio, (513) 228-1080 

Tulsa 

Component Specialties, (918) 644-2820 

Clifton Hgts 

Time/Mid-Atlantic, (215) 622-2500 

Austin 

Component Specialties, (512) 459-3307 


Dallas 

Component Specialties, (214) 357-4576 
K A Electronics, (214) 634-7870 

Houston 

Component Specialties, (713) 772-7237 

Salt Lake City 

Diplomat/Salt Lake, (801) 486-7227 


Zilog, Inc. 

10460 Bubb Road 
Cupertino, CA 95014 
(408) 446-4666 


Sales Offices & Representatives 


CA Redondo Beach 

Zilog, Inc., (213) 540-7749 
IL Schaumburg 

Zilog, Inc., (312) 885-8080 
MA Watham 

Zilog, Inc., (617) 890-0640 
Inti Great Britain, Maidenhead Berks 

Zilog (UK) Ltd., Tel: (0628) 36131/2/3 


Distributors 


Huntsville 

Hallmark Electronics, (205) 837-8700 

Phoenix 

R. V. Weatherford Co., (602) 272-7144 

Anaheim 

R. V, Weatherford Co., (714) 634-9600 

Glendale 

R. V. Weatherford Co., (213) 849-3451 

Palo Alto 

R. V. Weatherford Co., (415) 493-5373 

Pamona 

R. V, Weatherford Co., (714) 623-1261 

San Diego 

Infermark Electrcnlsc, (714) 453-3C35 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 

Englewood 

R. V. Weatherford Co., (303) 761-5432 

Wheatridge 

Century Eectronics, (303) 424-1985 

Fort Lauderdale 

Hallmark Electronics, (305) 971-9280 

Orlando 

Hall Mark Electronics, (305) 855-4020 

Elk Grovg Village 

Hallmark Electronics, (312) 437-8800 

Shawnee Mission 

Hallmark Electronics, (913) 888-4747 

Baltimore 

Hallmark Electronics, (301) 796-9300 

Bloomington 

Hallmark Electronics, (612) 884-9056 

Earth City 

Hallmark Electronics, (314) 291-5350 

Raleigh 

Hallmark Electronics, (919) 832-4465 

Albuquerque 

Century Electronics, (505) 292-2700 

Buffalo 

Summit, (716) 884-3450 

Worthington 

Hallmark Electronics, (614) 846-1882 

Tulsa 

Hallmark Electronics, (918) 835-8458 

Huntington Valley 

Hallmark Electronics, (215) 355-7300 

Austin 

Hallmark Electronics, (713) 837-2814 

Dallas 

Hallmark Electronics, (214) 231-5101 

Houston 

Hallmark Electronics, (713) 781-6100 

Salt Lake City 

Century Eectronics, (801) 972-6969 

Seattle 

Sterling Electronics, (206) 762-9100 

West Allis 

Hallmark Electronics, (414) 476-1270 
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we know 

40 yean of experience in 

0 United 
Electronics 



eem/ELECTRONIC ENGINEERS 
MASTER CATALOG — 

The "blue-ribbon” catalog /directory 
that has become “the standard of the 
industry” for electronic engineers, 
buyers and specifiers. 


ELECTRONIC ENGINEERS 
CATALOGUE — 

The new catalogue/directory of elec- 
tronic products available to and from 
Western Europe and the United King- 
dom. Designed especially for the 
European electronics engineer. 


1C MASTER AND THE 
UPDATES — 

The only complete single-source direc- 
tory including all 1C devices manufac- 
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 



cataloqinq, 20 editions of 60111 
Technical Publications 
Division 


, US® 1 *" 



ELECTRONIC DISTRIBUTORS 
MASTER CATALOG — 

(Formerly 0-T-S Catalog) The only na- 
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru- 
ments and equipment. 



ELECTRONIC PRODUCTS 
MAGAZINE — 

The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 


eem FILE SYSTEM - 

The only filing system designed spe- 
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES - 

The electronic distributors' proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS -r- 

The Cadillac of individualized cata- 
logs for the electronic parts distribu- 
tor, featuring solely his lines and 
services. 


United Technical Publications, Inc., Div. of Cox Broadcasting Corp. 645 Stewart Avenue. Garden City, New York 11530 / 516 222- 2500 


how to use 
the product index 

The Product index contains the same references 
as the Part Number index, but in this case the 
listings are sorted by manufacturer. 

As in the Part Number index, the model numbers 
are sorted alpha-numerically from left to right. 
Here the manufacturer’s prefixes are included so 
that devices with alphabetic prefixes appear before 
those without them (i.e., LM101 would be before 
2120 


This index shows the page and the line on that 
page of every device in the Master Selection Guide 
and the Application Note Directory. It is organized 
alphabetically by manufacturer and for each man- 
ufacturer, alpha-numerically by device. Bold face 
listings lead to data on important products which 
have been supplied for you by the manufacturers. 
If you want to determine which products are in the 
book from a given manufacturer, simply check the 
Product Index. 


1101). Application note pages are indicated by a H 
sign and data by a * sign. The numbers preceding 
the dash are the page numbers, while those follow- 
ing the dash indicate the location on the device 

on the page. 

When you use the Master to find data on a partic- 
ular manufacturer’s products, this index provides 
the fastest way to find all the Information. 
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PRODUCT INDEX 


Device 

Page-Une 

Device 

Page-Une 

Device 

Page-Line 

Device 

Page-Une 

Device 

Page-Une 

Device 

Page-Une 

Advanced Micro 

AM25LS2513M 

254-169 

AM2506M 

224- 17 

AM2804M 

1025- 7 

AM2914C 

1511 - 80 

AM6073M 

321 - 45 

Devices 


AM25LS2517C 

224- 78 

AM2533C 

1029 - 69 

AM2805 

1 143- 9 

AM2914M 

1507- 66 


322- 75 


AM25LS2517M 

224- 79 

AM25909 

1 143- 10 

AM2805C 

1024- 70 


1511 - 81 

AM74S242 

340 - 48 

AM2401 

1025- 9 

AM25LS2518C 

237-110 

AM26LS31C 

334 - 46 

AM2805M 

1024- 66 

AM2915C 

340- 19 

AM74S243 

340- 49 


237-153 

AM25LS2518M 

237-111 

AM26LS31M 

334 - 47 

AM2806 

1 143- 9 


1507- 86 

AM9309 

1 101 - 4 


237 -154 

AM25LS2519C 

237-117 

AM26LS32C 

338- 58 

AM2806C 

1024-101 

AM2915M 

340- 13 

AM9511C 

1510-136 


2^7 - 95 

AM25LS2519M 

237-118 

AM26LS32M 

338- 59 

AM2806M 

1024- 97 


1507- 87 

AM9511M 

1510-137 



AM25LS2520C 

238 - 64 

AM26LS33C 

339 - 7 

AM2807 

1 143- 9 

AM2916C 

340- 22 

AM9517C 

1511 - 23 

AM25LS09C 


AM25LS2520M 

238- 65 

AM26LS33M 

339- 8 

AM2807C 

1024- 71 


1507- 88 

AM9517M 

1511 - 24 


AM25LS2521C 

225- 52 

AM26S02C 

251 - 31 

AM2807M 

1024- 67 

AM2916M 

340- 15 

DAC-08 

321 - 7 



AM25LS2521 M 

225- 53 

AM26S02M 

251 - 32 

AM2808 

1 143- 9 


1507- 89 

DAC-08A 

321 - 1 



AM25LS253C 

249- 57 

AM26S10C 

256- 81 

AM2808M 

1024- 98 

AM2917C 

340- 23 

DAC-08C 

321 - 19 



AM25LS253M 

249- 58 


341 - 36 


1024-102 


1507- 90 

DAC-08E 

321 - 12 



AM25LS2535C 

250- 86 

AM26S10M 

256- 82 

AM2809C 

1029- 20 

AM2917M 

340- 16 

DM7820 

337- 13 



AM25LS2535M 

250- 87 


341 - 29 

AM2809M 

1029- 14 


1507 - 91 

DM7820A 

337 - 23 



AM25LS2536C 

233- 18 

AM26S11C 

256- 83 

AM2810 

1029- 15 

AM2918C 

237-105 

DM7830 

333- 25 



AM25LS2536M 

233- 19 


341 - 37 

AM2812 

1 140- 13. 


1507-121 

DM7831 

332 - 3 

AMcjLoI 


AM25LS2537C 

231 -181 

AM26S11M 

256- 84 

AM2812AC 

1001 - 64 

AM2918M 

237-106 


333- 43 



AM25LS2537M 

231 -182 


341 - 30 

AM2812AM 

1001 - 65 


1507-122 


1 105- 9 



AM25LS2538C 

233- 14 

AM26S12AC 

256- 87 

AM2812C 

1001 - 62 

AM2919C 

1507- 50 

DM7832 

333- 49 



AM25LS2538M 

233- 15 


341 - 9 

AM2812M 

1001 - 63 

AM2919M 

1507- 51 

DM8820 

337- 14 

AM25LS1 4C 


AM25LS2539C 

232-176 

AV26S12AM 

256- 88 

AM2813 

l 140- 13 

AM2922C 

250- 88 

DM8820A 

337- 24 

AMcbLol4M 


AM25LS2539M 

232-177 


341 - 8 

AM2813AC 

1001 - 68 


1507-117 

DM8830 

333- 26 

AM25LS148C 

254 -164 
254 1 65 

AM25LS2568C 

230-158 

AM26S12C 

256- 85 

AM2813AM 

1001 - 69 

AM2922M 

250- 89 

DM8831 

332- 4 



AM25LS2568M 

230-159 


341 - 16 

AM2813C 

1001 - 66 


1507-118 


333- 44 

AM25LS1SC 


AM25LS2569C 

228-184 

AM26S12M 

256- 86 

AM2813M 

1001 - 67 

AM29700C 

1507-156 


1 105- 9 

AM2jLS1 5M 


AM25LS2569M 

228-185 


341 - 15 

AM2814 

1 140- 13 

AM29700M 

1507-157 

DM8832 

333 - 50 

AM25LS 1 5 1 C 


AM25LS257C 

248-113 

AM2600C 

250 - 1 58 

AM2814M 

1029- 21 

AM29701 C 

1507-158 

DS1603 

338- 10 

AM25LS151M 


AM25LS257M 

248-114 

AM260OM 

250-159 

AM2825C 

1025- 23 

AM29701 M 

1507-159 


347-181 

AM^5LS1 &3C 


AM25LS258C 

248- 80 

AM2602C 

251 - 12 

AM2825M 

1025- 21 

AM29702C 

1507-160 

DS163 

347-179 

AM25LS153M 


AM25LS256M 

248- 81 

AM2602M 

251 - 13 

AM2826C 

1025- 24 

AM29702M 

1507-161 

DS3603 

338- 11 

AM25LS157C 


AM25LS273C 

238- 18 

AM26123 

1 110- 12 

AM2826M 

1025- 22 

AM29703C 

1507-162 


347-182 

AM^SLSI 57M 


AM25LS273M 

238- 19 

AM26123C 

251 - 37 

AM2827C 

1025- 38 

AM29703M 

1507-163 

DS3604 

337 - 48 

AM25LS1 S8C 


AM25LS281C 

224-127 

AM26123M 

251 - 38 

AM2827M 

1025- 36 

AM29704C 

247-113 


347-183 

AM25LS.1 58M 

248 - 45 

AM25LS281M 

224-128 

AM2614 

1 105- 9 

AM2833C 

1029- 73 


1507-151 

DS363 

347-180 

AM25jLS 1 60C 

229 - 1 46 

AM25LS299C 

252-166 

AM2614C 

331 - 58 

AM2833M 

1029- 74 

AM29704M 

247-114 

DS7838 

341 - 2 

AM25LS1 60M 

229-147 

AM25LS299M 

252-167 

AM2614M 

331 - 59 

AM2841C 

1001 - 77 


1507-152 

DS8838 

341 - 4 

AM26LS 1 6 1 C 

228- 17 

AM25LS373C 

246- 39 

AM2615 

1 105- 9 

AM2841M 

1001 - 78 

AM29705C 

247-115 

ICM7208 

1 104- 16 

AM2SLS161 M 

228- 18 

AM25LS373M 

246- 40 

AM2615C 

335- 10 

AM2847C 

1028- 85 


1507-153 

LF111 

549- 57 

AM25LS162C 

229-195 

AM25LS374C 

238 - 27 

AM2615M 

335: 11 


1028- 94 

AM29705M 

247-116 

LF155 

564 - 66 

AM25LS162M 

229 - 1 96 

AM25LS374M 

238 - 28 

AM2616C 

331 - 56 

AM2847M 

1028 - 84 


1507-154 


578- 17 

AM25LS163C 

227-153 

AM25tS377C “ 

MB- 51 

AM261S*.* ' 

' 331 - 37 


1 025 - 92 

AtaSd#' 200 

1012- 30 

L.F155A 

572- 47 

AM25LS163M 

227-154 

AM25LS377M 

238 - 52 

AM2617 

336 - 4 

AM2855 

1029 - 25 


1507-170 

LF156 

578- 38 

AM25LS164C 

253 - 50 

AM25LS381C 

224 - 80 

AM27LS00AC 

1012- 22 

AM2856C 

1029- 51 

AM29720M 

1012- 48 

LF156A 

573- 14 

AM25LS164M 

253- 51 

AM25LS381M 

224 - 81 

AM27LS00AM 

1012- 35 

AM2857C 

1029- 59 


1507-171 

LF157 

578- 59 

AM25LS168C 

230-168 

AM25LS670C 

247- 71 

AM27LS00C 

1012- 34 

AM2896C 

1028-103 

AM29721C 

1012- 36 

LF157A 

573- 32 

AM25LS168M 

230-169 

AM25LS670M 

247- 72 

AM27LS00LC 

1012- 90 

AM2896M 

1028-102 


1507-172 

LF198 

615- 25 

AM25LS169C 

228-170 

AM25L02 

1 101 - 1 

AM27LS00LM 

1012- 97 

AM2901 

1514- 1 

AM29721M 

1012- 54 

LF211 

549 - 58 

AM25LS169M 

228-171 

AM25L03 

H 101 - 1 

AM27LS00M 

1012- 53 

AM2901AC 

224-155 


1507-173 

LF255 

578- 18 

AM25LS170C 

247- 44 

AM25L04 

I 101 - 1 

AM27LS01C 

1012- 29 


1507- 3 

AM29750C 

1003- 6 

LF256 

578- 39 

AM25LS170M 

247 ** 45 

AM25S05C 

223-184 

AM27LS01LC 

1012- 86 

AM2901 AM 

224-156 


1507-132 

LF257 

578- 60 

AM25LS174C 

237-183 

AM25S05M 

223-185 

AM27LS01LM 

1012- 96 


1507- 4 

AM29750M 

1003- 37 

LF298 

615- 26 

AM25LS174M 

237-184 

AM25S07 

1 143- 10 

AM27LS01M 

1012- 47 

AM2901C 

224-153 


1507-133 

LF311 

550 - 48 

AM25LS175C 

237- 58 

AM25S07C 

237-161 

AM27LS02C 

1011 - 54 


1507- 1 

AM29751C 

1003- 10 

LF355 

585- 18 

AM25LS175M 

237 - 59 

AM25S07M 

237-162 

AM27LS02M 

1011 - 65 

AM2901M 

224-154 


1507-135 

LF355A 

572- 48 

AM25LS181C 

224 - 43 

AM25S08 

1 143- 10 

AM27LS03C 

1011 - 55 


1507- 2 

AM29751M 

1003- 39 

LF356 

585- 27 

AM25LS181M 

224- 44 

AM25S08C 

237-101 

AM27LS03M 

1011 - 66 

AM2902C 

1507- 21 


1507-136 

LF356A 

573- 15 

AM25LS190C 

230- 76 

AM25S08M 

237-102 

AM27LS10C 

1003 - 90 

AM2902M 

1507- 22 

AM29760C 

1003- 92 

LF357 

585- 36 

AM25LS190M 

230- 77 

AM25S09C 

237-150 

AM27LS10M 

1003-116 

AM2903C 

224-157 


1507-142 

LF357A 

573- 33 

AM25LS191C 

228- 86 


248-193 

AM27LS11C 

1003 - 97 


1507- 5 

AM29760M 

1507-143 

LF398 

615- 27 

AM25LS191M 

228 - 87 

AM25S09M 

237-151 

AM27LS11M 

1004 - 2 

AM2903M 

224-158’ 

AM29761C 

1003 - 99 

LH2101 A 

589 - 5 

AM25LS192C 

230-131 


248-194 

AM27SOOBC 

1012- 63 


1507- 6 


1507-144 

LH21 1 1 

551- 13 

AM25LS192M 

230-132 

AM25S10 

f 101 - 6 

AM27S01BC 

1012- 57 

AM2905C 

341 - 17 

AM29761M 

1507-145 

LH2201A 

589- 6 

AM25LS193C 

228-144 

AM25S10C 

253-169 

AM27S02C 

1011- 6 


1507- 80 

AM29803C 

1507- 55 

LH2211 

551 - 14 

AM25LS193M 

228-146 

AM25S10M 

253-170 

AM27S02M 

1011 - 24 

AM2905M 

341 - 10 

AM29803M 

1507- 56 

LH2301A 

591 - 42 

AM25LS194AC 

252- 4 

AM25S18C 

237-114 

AM27S03C 

1011 - 15 


1507- 81 

AM29811C 

1507 - 60 

LH2311 

552- 11 

AM25LS 194 AM 

252- 5 

AM25S18M 

237-115 

AM27S03V 

1011 - 26 

AM2906C 

341 - 21 

AM29811M 

1507- 61 

LM101 

581 - 17 

AM25LSt95AC 

251 -116 

AM2501C 

228 - 60 

AM27S08C 

1003 - 33 


1507- 82 

AM29882C 

1507-183 

LM101A 

564 - 6 

AM25LS 195 AM 

251 -117 

AM2501M 

228- 61 

AM27S08M 

1003- 45 

AM2906M 

341 - 11 

AM29883C 

1507-184 


575- 15 

AM25LS22C 

223-171 

AM2502 

1 101 - 1 

AM27S09C 

1003 - 34 


1507- 83 

AM4055 

1029 - 26 

LM102 

563- 38 


253-102 

AM2502C 

254- 96 

AM27S09M 

1003- 47 

AM2907C 

341 - 25 

AM4056 

1029- 52 

LM105 

609-115 

AM25LS22M 

223-172 

AM2502M 

254- 97 

AM27S10C 

1003 - 91 


1507- 84 

AM4057 

1029 - 60 

LM106 

549- 10 


253-103 

AM2503 

1101- 1 

AM27S10M 

1003-117 

AM2907M 

341 - 12 

AM5055 

1029- 27 

LM107 

574- 46 

AM25LS23C 

252-164 


1 104- 15 

AM27S11C 

1003 - 98 


1507- 85 

AM5056 

1029- 53 

LM108 

566-136 

AM25LS23M 

252-165 

AM2503C 

„ 254- 98 

AM27S11M 

-1004 - 3 

AM2909C 

257- 4 

AM5057 

1029- 61 


573- 61 

AM25LS240C 

256-113 

AM2503M 

254 - 99 

AM27S80C 

1022- 35 


1507- 31 

AM6070fc 

321 - 40 

LM108A 

570- 29 


332- 45 

AM2504 

1101- 1 

AM27S80M 

1022- 47 

AM2909M 

257- 5 


324- 35 

LM110 

563- 16 

AM25LS240M 

256-114 

AM2504C 

254-107 

AM27S81C 

1022- 41 


1507- 32 

AM6070M 

321 - 41 

LM111 

549- 49 


332- 46 

AM2504M 

254-108 

AM27S81M 

1022- 48 

AM2911C 

257 - 6 


324- 36 

LM112 

566-137 

AM25LS241C 

256-145 

AM2505 

1 101 - 3 

AM2802 

1 143- 9 


1507 - 33 

AM6071C 

322- 72 


573- 55 


332- 13 


1 101 - 5 

AM2802C 

1024- 54 

AM2911M 

257 - 7 

AM6071M 

321 - 42 

LM118 

565- 65 

AM25LS241M 

256-146 

AM2505C 

223-180 

AM2802M 

1024- 55 


1507- 34 


322- 73 


577- 42 


332- 14 

AM2505M 

223-181 

AM2803 

1 143- 9 

AM2913C 

254-162 

AM6072C 

324 - 37 

LM119 

551 - 34 

AM25LS251C 

250 - 50 

AM2506 

1 101 - 2 

AM2803C 

1024.- 89 


1507- 68 

AM6072M 

321 - 43 

LM124 

567 -119 

AM25LS251M 

250- 51 

AM2506C 

223- 90 

AM2803M 

1024- 90 

AM2913M 

254-163 


324- 38 


593- 25 

AM25LS2513C 

254-168 


224- 16 

AM2804 

1 143- 9 


1507- 69 

AM6073C 

321 - 44 

LM124A 

592 - 30 


1511 - 79 

AM2506M 

223- 91 

AM2804C 

1025- 6 

AM2914C 

1507 - 65 


322- 74 

LM139 

552- 52 


Arranged alphanumerically from left to right. 
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1C MASTER 


Device 

Page-Une 

Device 

Page-Une 

Device 

Page-Line 

Device 

Page-Une 

Device. 

Page-Une 

Device 

Page-Une 

Advanced Micro 

SN54LS170 

1010- 56 

SN54182 

224 - 92 

SN74S175 

237- 85 

1101AM 

1013- 

13 

687 AL 

551 - 22 

Devices (cont'd) 

SN54L31 74 

237-185 

SN54192 

230-103 


fl 143 - 10 

IIO-.Ai 

1013- 

9 

687AM 

551 - 5 



SN54LS175 

237- 60 

SN54193 

228-113 

SN74S181 

224- 65 

1402A 

1 143- 

9 

687L 

551 - 23 

LM139A 

552- 29 

SN54LS181 

224- 45 

SN54194 

251 -187 

SN74S183 

1011 - 16 

1402AC 

1024- 

43 

687M 

551 - 6 

LM148 

593- 13 

SN54LS190 

230- 78 


1025- 77 

SN74S194 

252- 26 

1402AM 

1024 - 

44 

715 

581 - 45 

LM149 

593- 18 

SN54LS191 

??8 - 88 

SN54195 

251 - 86 


1026- 38 

1403 A 

1 143- 

9 

71 5C 

584- 28 

LM201 

581 - 18 

SN54LS192 

230-133 


1025-107 


1 143- 10 

1403AC 

1024- 

78 

723 

609 - 62 

LM201A 

575- 16 

SN54LS193 

228 -146 

SN54221 

250-190 

SN74S195 

251 -140 

1403AM 

1024- 

79 

723C 

609 - 63 

LM202 

563- 35 

SN54LS194.A 

252- 6 

SN54259 

246- 13 


1026- 40 

1404A 

| 143- 

9 

725 

572- 19 

LM205 

609-116 

SN54LS195A 

251-118 

SN55107B > v 

338- 27 


1 143- 10 

1 404AC 

1024- 

106 

725C 

576- 3 

LM206 

549- 11 

SN54LS240 

256-115 

SN55108B 

338 37 

SN74S240 

256-132 

1404AM 

1 024 - 

107 

733 

546 - 29 

LM207 

574- 47 


332 - 47 

SN55109 

334- 4 


332- 50 

1405A 

1 143- 

9 

733C 

546- 30 

LM208 

573- 62 

SN54LS241 

256-147 

SN55110 

334- 17 


336- 25 

1406 

1024 - 

22 

741 

564- 22 

LM208A 

570- 30 


332- 15 

SN5520 

347- 38 

SN74S241 

256-164 

1407 

1024- 

23 

741 M 

580- 52 

LM210 

563 - 9 

SN54LS242 

340- 6 

SN5521 

347 - 40 


332- 18 

1408-6 

320 - 

13 

7470 

590- 52 

LM211 

549- 50 


340 - 50 

SN55234 

347- 93 


336- 27 

1408-7 

320- 

37 

747M 

590- 4 

LM212 

566 - 1 38 

SN54LS251 

250- 52 

SN55235 

347- 94 

SN74S242 

256- 58 

1408-8 

320- 

57 

748C 

582- 46 



SN54LS253 

249- 59 

SN55238 

347 -108 

SN74S243 

256- 60 

1458 

564- 

46 

748M 

581 - 25 



SN54LS257 

248-115 

SN55239 

347-110 

SN74S244 

256-187 


590- 

51 

8048 

1510- 31 



SN54LS258 

248- 82 

SN5524 

347 - 7 

SN74S251 

250- 75 

1488 

331 - 

44 

8080A 

1510-109 



SN54LS273 

238- 20 

SN5525 

347 - 9 

SN74S253 

249- 83 

1489 

335- 

44 


1 148- 3 



SN54LS281 

224-129 

SN55325 

344- 33 

SN74S257 

248-139 

1489 A 

335- 

54 

8085 

1512- 38 



SN54LS299 

252-168 

SN74LS123 

251 - 64 

SN74S258 

248-104 

1500C 

552- 

16 

8101 

1511 -163 



SN54LS322 

223-173 

SN74LS138 

232-186 

SN74S289 

1011- 7 

1500L 

551 - 

21 

8102A-4 

1511 - 174 




253-104 

SN74LS1 39 

232-142 

SN74123 

251 - 40 

1500M 

551 - 

20 

8111 

1511 -164 



SN54LS323 

252 -,170 

SN74LS148 

254 -167 


1 110- 12 

1501C 

591 - 

41 

8155 

1512- 45 



SN54LS373 

246- 41 

SN741S1S1 

249-199 

SN74154 

233- 49 

1 501 L 

589- 

3 

82S62C 

255- 34 



SN54LS374 

238- 

SN741S153 

249- 22 

SN74157 

247-125 

1501M 

589- 

4 

82S62M 

255- 35 



SN54LS377 

238- 53 

SN74LS157 

247-163 

SN74160 

229-115 

1506 

1024- 

24 

8212 

1 148- 3 



SN54LS378 

237-155 

SN74LS158 

248- 47 

SN74161 

227-179 

1507 

1024- 

25 

8212C 

1511 - 59 

LMoU 1 

■"04 10 

SN54LS379 

237- 97 

SN74I Si 60 

229 - 1 49 

SN74162 

229-177 

1 508-8 

320- 

58 

6212M 

1511 - 60 


* 

SN54LS381 

224- 82 

SN74LS161 

228- 20 

SN74163 

227-133 

1558 

590- 

5 

8216 

1510-149 


600 

SN54LS384 

223-163 

SN74LS162 

229-198 

SN74164 

253- 29 

1660 

583 - 

54 

8224C 

1510-166 

Cwi3vsJ 


SN54LS385 

223-125 

SN74LS163 

227-156 

SN74174 

237-165 

1702A 

1004- 

43 

0224M 

1510-167 

LMJUOA 


SN54LS388 

237-112 • 

SN74LS164 

253- 53 

SN74175 

237- 40 

1702A-6 

1004 - 

58 

8226 

1510-151 

UMoUt) 


SN54LS399 

237-130 

SN74LS168 

230-171 

SN74181 

224- 19 

2101 

1015- 

29 

8228C 

1511 -116 




248-174 

SN74LS1 69 

228 173 

SN74182 

224- 93 

2101-1 

1014 - 

83 

8228M 

’1511-117 


583 4* 

SN54LS670 

247- 73 

SN74LS1 70 

247- 47 

SN74192 

230-104- 

2101-2 

1014 - 

121 

8238C 

1511 -113 


D /U * D / 


1010- 79 


1010- 57 

SN74193 

228-114 

2102 

1017- 

79 

8238M 

1511 -119 

UMJ 1 V/ 


SN54S138 

233- 2 

SN74LS1 74 

237 -186 

SN74194 

251 -188 

2102-1 

1017- 

45 

8251 

1 148- 3 



SN54S139 

232-165 

SN74LS175 

237 - 61 


1025- 78 

2102-2 

1017- 

58 

8253 

1511 - 93 


j03 - 30 

SNS4S151 

250- 18 

SN74LS181 

224- 46 

SN74195 

251 - 87 

2111 

1015- 

23 

8255 

1148- 3 

LM31 6 

585 - 1 3 

SN54S153 

249- 43 

SN74LS190 

230- 79 


1025-108 

2111-1 

1014- 

77 

8257 

1511 - 22 



SN54S157 

247-184 

SN74LS191 

228- 89 

SN74221 

250-191 

2111-2 

1014 - 

113 

8308 

1022- 69 

LM318 

565 - 66 

SN54S158 

24B - 68 

SN74LS192 

23Q-136 

SN74259 

246- 14 

2112 

1015 - 

17 

8316A 

1512- 6 


586 - 14 

SN54S160 

229-168 

SN74LS193 

228-147 

SN7489 

1011 - 45 

2112-1 

1014- 

71 

831 6E 

1512- 7 

LM31 9 


SN54S161 

228- 41 

SN74LS194A 

252- 7 

SN75107B 

338- 28 

2112-2 

1014- 

105 

8355 

1512- 51 

LM324 

567 - 1 22 

SN54S174 

238 - 5 

SN74LS195A 

251 -119 

SN75108B 

338- 38 

2704 

1005 - 

93 

8702 A 

1004 - 54 


594 - 48 


1 143- 10 

SN74LS240 

256-116 

SN75109 

334 - 5 


1511 - 

147 


1511 -139 

LM324A 

592- 50 

SN54S175 

237- 84 


332- 48 

SN75110 

334- 18 

2708 

1006- 

106 

9LS298C 

248-170 

LM339 

553 - 6 


1 143- 10. 

SN74LS241 

256-148 

SN7520 

347- 39 


1511 - 

155 

9LS298M 

248-171 

LM339A 

562 - 37 

SN54S181 

224- 64 


332- 16 

SN75207 

337- 40 

2900 

1 148- 

2 

9050C 

1009- 70 

LM348 

594 - 1 3 

SN54S189 

1011 - 33 

SN74LS243 

340- 51 


347-184 

2901 

f 148- 

4 

9050D 

1009- 25 

LM349 

594 - 23 

SN54S194 

252- 25 

SN/4LS24S 

aoo-ioo 

3N75208 

337- 50 

29C2 

• 1 - 

4 

oA*r>p 


MK1002 

1029 - 8 


1026- 37 

SN74LS251 

250- 53 


347-185 

2909 

1! 146- 

6 

9060C 

1009 - 75 

M3212 

1511 - 58 


1 143- 10 

SN74LS253 

249- 60 

SN7521 

347- 41 

2911 

1 146- 

6 

9060D 

1009 - 31 

M3216 

1510-146 

SN54S195 

251 -139 

SN74LS257 

248-116 

SN75234 

347- 95 

2913 

1 148- 

2 

9060E 

1008-100 

M3226 

1510-148 


1026- 39 

SN74LS258 

248- 83 

SN75235 

347- 96 


t 148- 

4 

9080A 

1514 2 

M8216 

1510-150 


1 143- 10 

SN74LS273 

238- 21 

SN75238 

347-109 

2914 

1 148- 

2 


t 148 - 2 

M8226 . 

1510-152 

SN54S240 

256-131 

SN74LS281 

224 -130 

SN75239 

347-111 


f 148- 

4 


1-148 3 

NE565 

600 - 2 


332- 49 

SN74LS299 

252-16? 

SN7524 

347- 8 

2922 

1 146- 

6 

9080AC 

1510-110 

NE556 

600 - 79 


336- 24 

SN74LS322 

223 -174 

SN7525 

347- 10 

29705 

$ 148- 

4 

9080AM 

1510-111 

N8T26 

256- 74 

SN54S241 

256-163 


253-105 

SN75325 

344- 34 

29803 

1 146- 

6 

91L0EC 

1018-107 


340- 35 


332- 17 

SN74LS323 

252 -171 

SSS1408A-6 

320- 11 

298n 

f 146- 

6 

91 101 A 

1014- 84 


1506-160 


336- 26 

SN74LS373 

246- 42 

SSS1408A-7 

320- 35 

31L01C 

1011 - 

71 

91L01B 

1014- 24 

N8T28 

256- 63 

SN54S242 

256- 57 

SN74LS374 

238- 30 

SSS1408A-6 

320- 51 

31L01M 

1011 - 

72 

91L01C 

1013 * 102 


340- 42 


340- 4 

SN74LS377 

238 - 54 

SSSl 508-8 

320- 52 

3101 

1011 - 

39 

91L02 

1017- 59 

N8284 

228- 58 

SN54S243 

256- 59 

SN74LS378 

237-156 

SSS725 

572 • 29 

31013 

1011 - 

58 

91L02A 

1017- 48 

N8285 

230- 48 


340 - 5 

SN74LS379 

237- 98 

SSS725A 

566- 53 

3212 

1511 - 

57 

91L02AM 

1017- 49 

SE555 

600 - 3 

SN54S244 

256-186 

SN74LS381 

224- 83 


569- 34 

3216 

1510- 

145 

91L02B 

1017- 10 

SE556 

600 - 80 

SN54S251 

250- 74 

SN74LS384 

223-164 

SSS725B 

571 - 22 

3226 

1510- 

147 

91L02BM 

1017- 12 

SN54LS123 

251 - 63 

SN54S253 

249- 82 

SN74LS385 

223-126 

SSS725E 

572- 31 

3341 

t 140- 

13 

91L02C 

1016- 97 

SN54LS1 38 

232-185 

SN54S257 

248-138 

SN74LS388 

237-113 

SSS741 

574- 39 

3341 C 

1001 - 

75 

91L02CM 

1016- 98 

SN54LS139 

232-141 

SN54S258 

248-103 

SN74LS399 

237 -131 

SSS741C 

580- 15 

4702 

1508- 

38 

91 L1 1 A 

1014- 78 

SN54LS148 

254-166 

SN54S289 

1011 - 27 


248-175 

SSS747 

588- 44 

4702A 

1004 - 

65 

91L11B 

1014- 19 

SN54LS151 

249-198 

SN54123 

251 - 39 

SN74LS670 

247 - 74 

SSS747C 

589- 41 

592C 

546- 

27 

91 LI 1C 

1013- 98 

SN54LS153 

249- 21 


f 110- 12 


1010- 80 

S8T26 

256- 75 

592M 

546- 

28 

91L12A 

1014- 72 

SN54LS157 

247-162 

SN54154 

233- 40 

SN74S138 

233 - 3 


340- 36 

685 

1 120- 

5 

91L12B 

1014- 14 

SN54LS158 

248- 46 

SN54157 

247-123 

SN74S139 

232-166 

S8T28 

340- 43 


f 120- 

6 

91L12C 

1013- 94 

SN54LS160 

229-148 

SN54160 

229-114 

SN74S151 

250- 19 

S8284 

228- 59 

685L 

549- 

6 

91L30AC 

1018- 57 

SN54LS161 

228- 19 

SN54161 

227-178 

SN74S153 

249- 44 

S8285 

230- 49 

685M 

548- 

7 

91 L30AM 

1018- 58 

SN54LS162 

229-197 

SN54162 

229-176 

SN74S157 

247 - 185 

TMS3114 

1029- 16 

686 

H 120- 

5 

91 L308C 

1018- 32 

SN54LS163 

227-155 

SN54163 

227-132 

SN74S158 

248- 69 

0026 

343- 26 

686C 

256- 

26 

91L30BM 

1018- 33 

SN54LS164 

253- 52 

SN54164 

253- 28 

SN74S160 

229-169 

0026C 

343- 27 


549 - 

54 

91L30CC 

1018- 22 

SN54LS168 

230 - 1 70 

SN54174 

237 164 

SN74S161 

228- 42 

0056 

343- 28 

686M 

256- 

27 

91L30CM 

1018- 23 

SN54LS169 

228-172 

SN54175 

237- 39 

SN74S174 

238 - 6 - 

0056C 

343- 29 


549- 

8 

91L30DC 

1018- 4 

SN54LS170 

247- 46 

SN54181 

224- 18 


1 143- 10 

1 101 A 

1013- 12 

687 

f 120- 

5 

31L40AC 

1019- 48 
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91140AM 

91L40BC 

91L40BM 

91L40CC 

91L40CM 

91L40DC 

9101A 

9101AM 

9101B 

9101BM 

9101C 

9101 CM 

9101D 

9102A 

9102AM 

9102B 

9102BM 

9102C 

9102CM 

9102D 

9107-6 

9111 A 

9111AM 

91 1 1B 

911 IBM 

9111C 

91 11 CM 

91110 

9112A 

9112AM 

9112B 

9112BM 

9112C 

9112CM 

8112D 

9130AC 

9130AM 

31308C 

9130BM 

9130CC 

9130CM 

9130EC 

9135F 

9135G 

9135H 

9135J 

9140AC 

9140AM 

9140BC 

9140BM 

9140CC 

9140CM 

9140EC 

9145G 

914SH 

9145J 

9145S 

9208 

9208BC 

9208BM 

9208CC 

9208 DC 

9200 M 

921 4C 

921 4M 

9216 

921 68C 

9216BM 

9216CC 

921 7AC 

9217AM 

921 7BC 

921 7BM 

9218CC 

93L00C 

93L00M 

93L28C 

93L28M 

93S10C 

93S10M 

93S16C 

93S16M 


1019- 49 
1019- 32 
1019- 33 


Device 

Page-line 

93S21C 

232-163 

93S21M 

232-164 

93S22C 

247-186 

93S22M 

247-187 

93S48C 

255- 46 

93S48M 

255- 47 

9300C 

251 - 84 
1025- 51 

9300M • 

251 - 85 
1025- 52 

9301 C 

231 -116 

9301 M 

231 -115 

9304C 

223-102 

9304M 

223-103 

9306C 

230- 56 

9306M 

230- 57 

9308C 

246 - 79 

9308M 

246- 80 

9309C 

249-T04 

9309M 

249-105 

931 0C 

229-112 

9310M 

229-113 

931 1C 

233 - 46 

931 1M 

233- 47 

9312C 

249-146 

931 2M 

249-147 

931 4C 

246 - 98 

931 4M 

246- 99 

9316C 

227-180 

9316M 

227-181 

9318C 

254-143 

931 8M 

254-144 

9321 C 

232- 41 

932 1M 

232- 42 

9322C 

247-121 

9322M 

247-122 

9324C 

224-187 

9324M 

224-188 

9328C 

253-156 
1028 - 20 

9328M 

253-157 


1028- 21 

9334 C 

246- 11 

9334M 

246- 12 

9338 

1 140- 14 

9338C 

247- 3 

9338M 

247- 2 

9340C 

224 - 9 

9340M 

224- 10 

9341 C 

224- 14 

9341 M 

224- 15 

9341 5A 

1015- 77 

9341 5C 

1015-116 

9341 5M 

1016- 17 

9342C 

224 - 90 

9342M 

224 - 91 

9360C 

230-101 

9360M 

230-102 

9366C 

228-111 

9366M 

228-112 

9401 C 

1025- 12 

9401 M 

1025- 13 

9511 

258 - 5 

1513- 29 

9511-4 

258- 6 

1513- 30 

9519C 

1511 - 86 

951 9M 

1511 - 87 

9551 

1 148- 3 

955 1C 

1510-182 

9551 M 

1510-183 

9555 

l 148- 3 

9555C 

1511 - 97 

9555M 

1511 - 98 

9600C 

250-156 

9600M 

250-157 

960 1C 

250-141 

9601M 

250-142 

9602C 

251 - 14 

9602 M 

251 - 15 

9614 

1 105- 9 

961 4C 

333- 14 

9614M 

333- 15 

9615 

1 105- 9 

961 5C 

337- 6 

961 5M 

337- 7 

9616C 

331 - 39 


PRODUCT INDEX 5 


Page-Line Device 


331 - 40 S2561 

335 - 22 S2562 

335- 23 

1 105- 9 S2563 

337- 2 

336 - 56 S2566 

f 105- 9 S2567 

331 - 11 S2600 

331 - 12 S2601 

1004- 37 S2622 


American 
Microsystems, inc. 


EVK-200 
EVK-300 
EVK-99 
M DC- 100 l 


Si 0305 

Si 103 

Si 103-1 

S1103A 

S1103A-X 

S1103A-1 

S1103X 

S1424A 

S1424C 

S1427A 


*1544 
*1544 
*1544 
*1540 
1509-155 
*1540 
1506-128 
1509-156 
558 - 98 
612- 70 
1 122- 4 

558 - 99 
612- 71 
558-112 
1x122- 4 

558-113 
1 122- 4 

558-114 
1 122- 4 

562- 52 
1008 - 28 
1008- 13 
1008 - 21 
1008 - 6 
1008 - 7 

T008- 5 

562 - 47 
562- 48 
556-122 
562 - 49 
1008 - 25 
349- 42 

556- 130 

* 354 
*1587 

349- 44 

557- 26 
557- 27 
556-123 

556- 175 

557- 23 
556-124 

556- 176 

557- 24 
556-125 
556-177 
557 - 25 
556-126 
556-178 
556-127 
556-179 

*1571 
1506-126 
1514- 3 

1017- 92 

558- 124 

f '122 - 4 

212- 94 
1015- 43 
212- 95 
1015- 46 

* 368 
*1589 

349- 84 
1509 - 82 

* 372 
598-192 

* 374 
598 - 60 

* 376 
598-144 
612- 33 


S4216 

S4216B 

S42168-1 


S4216D 

S4216D-1 


S5101L-1 
S5101L-2 
S51 OIL-3 

S5204 

S5204A 


Page-Line Device 


615-159 

* 378 
598- 84 

* 380 
598- 13 
558-157 
558-158 
560-178 
560-179 
556-128 
556-180 
558-152 
614- 35 

1 122- 4 

1511 -148 
556-129 
562- 50 
562- 51 
560-180 
560-181 
560-182 
1021 - 85 
1008 - 35 
1008 - 37 
1008 - 39 
*1032 
1015- 76 
1016 - 30 
*1032 

1015- 105 
*1035 

1017- 93 
*1038 

1018- 84 
*1032 

1016- 34 
*1032 
1015-110 
*1051 
*1051 
*1051 
1023 - 10 
*1051 
1023- 15 
*1051 
*1051 
1023- 11 
*1051 
1023- 16 
*1054 
1023-117 

558-177 
1 122- 4 

558-178 
1 122- 4 

558-179 
f 122- 4 

558-180 
558-181 
558-182 
*1041 
212-106 
1014- 95 
*1041 
1014- 35 
*1041 
1014- 36 
*1041 

1014- 96 
*1041 

1015- 10 
212-107 

1014- 97 
1014- 33 
1014- 34 
1014- 98 
*1057 
*1057 
*1591 
1005-108 
1509-120 
1 140- 5 

1021 - 86 
1021 -112 
*1046 
212-137 

1017- 40 


S6508-1 

*1046 

1016- 93 

S6508A 

*1046 

212-138 

1016- 63 

1017- 9 

S68A00 

*1548 

1509- 26 

S68A10 

*1552 

1509-131 

S68A21 

*1556 

1509-105 

S68A50 

*1567 

1509- 86 

S68BOO 

*1548 

1509- 27 

S68B10 

*1552 


1509-132 

S68B21 

*1556 

1509-106 

S68B50 

*1567 

1509 - 87 

S6800 

*1538 

*1548 

1509 - 25 
1514- 4 

1 148- 5 


1 148- 6 

S6810 

*1061 

1012- 7 


1509-130 

S6810-1 

*1061 

S6820 

*1556 
1509-104 
1513- 75 

S6831 

*1062 

*1560 

, 1023- 60 
1509-150 

S6831A 

*1062 


*1560 


T023 - '34 

S6831B 

*1062 

*1560 


1023- 36 

S6831C 

*1062, 

*1560 

1023 - 38 

S6834 

*1067 

*1563 

1005-105 

1509-122 

1 140- 5 

S6834-1 

*1067 

1005-109 

S6850 

*1567 

349- 4 

1509 - 85 
1513- 70 

S6860 

599- 30 

S8316 

1023- 39 

S8564 

999 - 50 

S8771 

1020- 1 

1020 - 2 

S8865 

1020- 5 

S8890 

558-159 

1 122- 4 

S8996 

1020- 9 

S91L30AC 

1018- 61 

S91L30AM 

1018- 62 

S9130BC 

1018- 36 

S9130BM 

1018- 37 

S9130CC 

1018- 26 

S9130CM 

1018- 27 

S9130EC 

1017-116 

S9140AC 

1019- 52 

S9140BC 

1019- 36 

S9140CC 

1019- 26 

S9140EC 

1018-109 

S9260 

* 364 

559- 46 

S9261 

* 364 

559- 47 

S9262 

* 359 

559- 48 

S9263 

* 364 

559- 49 


Page-Line Device 


1046 S9264 


* 364 

559- 50 

* 364 
559- 51 

* 359 
'559- 52 
558-160 

*1575 
1512-117 
1515- 1 

*1577 
1512-149 
*1579 
1512-157 
*1581 
1512-153 
1512-128 
1512-134 
1512-161 
1512-141 
*1583 
1512-123 
*1585 
1512-118 
1515- 2 

1020 - 8 

* 352 


Analog Devices 


ADM501A 

ADM501B 

ADM501C 

AD0042C 
ADI 01 A 


AD108A 

AD1 11 

AD201A 

AD208 

AD208A 

AD211 

AD2700L 

AD2700U 

AD2701L 

AD2701 U 

AD2702L 

AD2702U 

AD301A 

AD301AL 

AD308 

AD308A 

AD311 

AD351J 

AD351K 

AD351S 

AD3542J 

AD502J 

AD502K 

AD502L 

AD502S 

AD503 

AD503J 

AD503K 

AD503S 

AD504 

AD504J 

AD504K 

AD504L 

AD504M 


572- 41 

571 - 38 
566 - 28 
571 - 29 
587- 27 
564 - 7 

575 - 13 
566-135 

573- 63 
570- 31 
549- 30 
575- 14 


549- 31 

614-145 
614-146 
614-147 
614-148 
614-173 
614-174 
584- 9 

571 - 10 
583- 41 
570- 58 
550 - 33 

550- 29 
550- 30 
550- 31 
587 - 23 
582 - 23 
579- 26 
579- 22 
579 - 29 

1112 - 8 
587- 50 
587 - 28 
587- 29 
1 112 - 6 

576- 10 
572- 35 

572 - 33 
566 - 46 
572- 32 
566 - 61 
572- 34 
565 - -47 
575- 38 

565- 48 
575- 60 
565 - 49 
575- 61 

1 112 - 8 

577- 26 
572- 25 

566- 29 
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Arranged alphanumerically from left to right. 
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Device Page-Line 


Analog Devices 
(cont’d) 


AD506L 

571 - 

32 

AD506S 

572- 

26 

AD507J 

568 - 

39 


582- 

25 

AD507K 

568- 

40 


0 576 - 

56 

AD507S 

568 - 

41 


577- 

38 

AD508J 

575 - 

59 

AD509J 

565- 

57 


585- 

59 

AD509K 

565- 

53 


584 - 

55 

AD509S 

565 - 

54 


584- 

56 

AD510J 

569- 

31 

AD510K 

569- 

16 

AD510L 

569 - 

9 

AD510S 

569- 

10 

A0512K 

577 - 

15 

AD512S 

577- 

16 

AD513 

11 112- 

5 

AD513J 

588- 

3 

AD513K 

587- 

14 

AD513S 

587- 

17 

AD514J 

588- 

7 

AD514K 

587- 

15 

AD514L 

587 - 

12 

AD514S 

587- 

16 

AD515J 

566- 

15 


576- 

12 

AD515K 

566- 

11 


571 - 

26 

AD515L 

566- 

6 


571 - 

25 

AD516 

1 112- 

5 

AD516J 

577 - 

27 

AD516K 

572- 

27 

AD516S 

572- 

28 

AD518 

565- 

67 

AD518J 

583 - 

26 

AD518K 

577 - 

40 

AD518S 

565 - 

68 


577 - 

4! 

AD520 

flll- 

11 

AD520J 

545 - 

72 


585- 

56 

AD520K 

545- 

73 


580- 

5 

AD5203 

545 

74 


580- 

6 

AD521J 

545- 

75 

ADS21K 

545- 

76 

AD521S 

545- 

77 

AD522A 

545 - 

78 


570- 

9 

AD522B 

545- 

79 


569 - 

47 

AD522C 

545 - 

80 


569- 

30 

AD522S 

545- 

81 


569- 

48 

AD523J 

566- 

19 


587- 

48 

AD523K 

566- 

30 


587- 

9 

AD523L 

587 - 

24 

AD528 

565- 

69 

AD528J 

576- 

17 

AD528K 

571 - 

39 

AD528S 

565- 

70 


571 - 

40 

AD530 

614- 

5 


1 130- 

9 


1 130- 

11 

AD530S 

614 - 

6 

AD531 

1 130- 

11 

AD531J 

614 - 

27 

AD531K 

614 - 

28 

AD531L 

614- 

29 

AD531S 

614 - 

30 

AD532 

614 - 

7 


1 130- 

11 


Device Page-Line 


ADS32S 

614 - 

8 

AD533 

614 - 

9 


1 130- 

11 

AD533S 

614 

10 

AD534J 

614 

11 

AD534K 

614 

12 

AD534L 

614 

13 

AD534S 

614 

14 

AD534T 

614 

15 

AD536J 

615 

18 

AD536K 

615 

19 

AD537J 

615 

186 

AD537K 

615 

187 

AD537S 

615 

188 

AD540J 

588 

8 

AD540K 

587 

21 

AD540S 

587 

22 

AD550 

311 

21 

AD555 

311 

22 

AD559K 

320 

55 

AD559S 

320 

56 

AP561J 

321 

75 

AD561K 

321 

73 

AD561 S 

321 

76 

AD561T 

321 

74 

AD562A/BCD 

322 

91 

AD562A/BtN 

323 

24 

A0562K/BCD 

322 

92 

AD562K/BIN 

323 

25 

AD562S/BCD 

322 

93 

.40562 S7BIN 

323 

22 

AD563J/8CO 

322 

117 

AD563J/BIN 

323 

33 

AD563K/BCD 

322 

114 

AD563K/BIN 

323 

30 

AD563S/BCD 

322 

115 

AD563S/BIN 

323 

31 

AD563T/BCD 

322 

116 

AD563T/BIN 

323 

32 

AD572A 

318 

19 

AD572B 

318 

20 

AD572S 

318 

21 

AD580 

614 

111 

AD581 

.614 

149 

AD582 

615 

28 

A0583K 

615 

29 

AD583S 

616 

30 

AD590 

615 

130 

AD741 

564 

23 


580 

51 

AD741C 

583 

3 

AD741J 

577 

14 

AD741K 

575 

10 

AD741L 

57 i 

13 

AD741 S 

575 

9 

AD7501J 

314 

114 

AD7501K 

314 

115 

AD7501S 

314 

116 

AD7502J 

314 

58 

AD7502K 

314 

59 

AD7502S 

314 

60 

AD7503J 

314 

117 

AD7503K 

314 

118 

AD7503S 

314 

119 

AD7506J 

315 

106 

AD7506K 

315 

107 

AD7506S 

315 

98 

AD7506T 

315 

99 

AD7507J 

315 

66 

AD7507K 

315 

67 

AD7507S 

315 

56 

AD7507T 

315 

57 

AD7510DIJ 

308 

38 

AD7510DIK 

308 

39 

AD7510DIS 

308 

40 

AD75110IJ 

308 

41 

AD751 1 DIK 

308 

42 

AD7511DIS 

308 

43 

AD7511DIT 

308 

44 

AD7512DIJ 

310 

56 

A07512DIK 

310 

57 

AD7512DIS 

310 

58 

AD7512DIT 

310 

60 

AD7513J 

307 

45 

AD7S13K 

307 

46 

AD7513S 

307 

34 

AD7513T 

307 

35 


Device 

Page-line 

AD7516J 

308- 

77 

AD7516K 

308- 

56 

AD7516S 

308 - 

78 

AD7516T 

308- 

57 

AD7519J 

311 - 

9 

AD7520J 

322- 

15 

AD7520K 

322 - 

7 

AD7520L 

322- 

1 

AD7520S 

322 

16 

AD7520T 

322 

8 

AD7520U 

322 

2 

A07521J 

323 

72 

AD7521K 

323 

65 

AD7521L 

323 

56 

AD7521S 

323 

73 

AD7521T 

323 

66 

AD7521 U 

323 

57 

AD7522J 

322' 

35 

AD7522K 

322 

31 

AD7522L 

322 

27 

AD7522S 

322 

36 

AD7522T 

322 

32 

AD7522U 

322 

28 

AD7530J 

322 

17 

AD7530K 

322 

11 

AD7530L 

322 

3 

AD7531J 

323 

14 

AD7531K 

323 

13 

AD7531L 

323 

12 

AD7550B 

318 

106 

AD7570J 

317 

115 

AD7570L 

317 

117 

AD801A 

579 

24 

AD801B 

579 

23 

AD801S 

579 

25 

AD810 

547 

2 

AD811 

547 

3 

AD812 

547 

4 

AD813 

547 

5 

AD814 

547 

6 

AD815 

547 

7 

AD816 

547 

8 

AD818 

547 

39 

AD820 

547 

31 

AD821 

547 

32 

AD822 

547 

33 


Analogic 


AN562A/BCD 

322- 

96 

AN562A/BIN 

323- 

26 

AN562I/BCD 

322 - 

94 

AN562K/BCD 

322- 

S7 

AN562S/BCD 

322- 

95 

AN562S/BIN 

323 ■ 

23 

MN23G1 

319- 

14 

MN4708 

315- 

12 

MN4708D 

315- 

77 

MN4716 

316 - 

3 


Beckman 
Instruments, 
Helipot Division 


DD700 

325- 

9 

801 -VI 2 

603 - 

35 

801 -VI 5 

603- 

115 

801 -VI 8 

604- 

60 

801 -V9 

603- 

2 

802 

609- 

14 

804 

609- 

51 

805-V5 

601 - 

39 

805 -V6 

602- 

8 

806 

609- 

5 

809-V12 

603- 

56 

809-V15 

604- 

11 

809-V5 

601 

61 

809-V6 

602 

27 

809- V9 

603 

3 

823 

545 

37 

831 

345 

96 

833-21 

564 

103 


577 

17 

833-21 C 

564 

111 


583 

24 

840-T1 

614 

150 


Device Page-Line 


840-T2 

614 

151 

845 

f 124 

6 

851-V12 

607 

5 

851 -VI 5 

607 

46 

851 -V9 

606 

101 

852 

610 

33 

859-V12 

607 

12 

859-V15 

607 

53 

859-V5 

605 

99 

859-V6 

606 

53 

859-V9 

606 

103 

872-01 

323 

49 

872-02 

323 

50 

873-15 

318 

83 

873-78 

318 

85 

873-88 

318 

84 

877-151 

323 

108 

S^-ISV 

323 

109 

877-69C 

- 324 

42 

877-69M 

324 

43 

877-801 

323 

110 

877-80V 

323 

111 

877-851 

323 

112 

877-85V 

323 

113 

881 

612 

8 

883-X 

598 

156 

883-4 

599 

11 

883-5 

598 

141 


Burr-Brown 

Research 


p.AF1 1 

612 

9 

pi AF 1 1 H 

612 

10 

>iAF15 

612 

11 

>iAF15H 

612 

12 

ADC80A-10 

318 

1 3 

ADC80A-12 

318 

98 

ADC82A 

317 

90 

ADC 84- 10 

318 

10 

ADC84-12 

318 

95 

ADC85-10 

318 

11 

ADC85-12 

318 

93 

ADC85C-10 

318 

12 

ADC85C-12 

318 

94 

DAC-82B 

320 

78 

DAC-82S 

320 

79 

DAC70/CCD 

324 

59 

DAC70/COB 

324 

66 

DAC70/CSB 

324 

63 

DAC70C/CCD 

324 

60 

DAC70C/COB 

324 

67 

DAC70C/CSB 

324 

64 

DAC80/CBI 

323 

114 


324 

12 

DAC80/CCD 

322 

101 

DAC85/CBI 

323 

115 

DAC85/CCD 

322 

102 

DAC85C/CCD 

322 

103 

DAC85LD/CBI 

323 

116 

DAC90B 

321 

31 

DAC90S 

3?i 

32 

MPC-16S 

315 

113 

MPC-4D 

314 

71 

MPC-8D 

315 

73 

MPC-8S 

315 

11 

MP10 

321 

57 


1513 

26 

MP11 

321 

58 


1513 

27 

MP20 

317 

17 


317 

96 


1505 

122 


1506 

16 


1510 

11 


1510 

133 


1513 

21 

MP2l 

317 

16 


317 

97 


1504 

49 


1509 

8 


1509 

41 


1510 

62 


1512 

55 


1513 

22 

SHC23 

615 

31 


Device 


SHC23ET 

615 

32 

SHC80 

615 

33 

SHC85 

615 

34 

SHC85ET 

615 

35 

UAF21 

612 

13 

UAF21H 

612 

14 

UAF25 

612 

15 

UAF25H 

612 

16 

UAF31 

612 

17 

UAF41 

612 

18 

VFC32 

613 

23 


615 

191 

VFC32M 

613 

24 


615 

192 

3450 

1 HI 

13 

3500 

1 H2 

13 


1 128 

18 

3500A 

579 

57 

3500B 

574 

29 

3500C 

572 

9 

3500E 

566 

62 


571 

14 

3500MP 

588 

48 

3500R 

579 

58 

3500S 

574 

30 

3500T 

572 

10 

3501 A 

579 

34 

3501 B 

574 

25 

3501 C 

574 

23 

3501 R 

579 

35 

3501 S 

574 

26 

3503A 

587 

51 

3503B 

587 

10 

3503R 

588 

2 

3503S 

587 

11 

3505J 

585 

3 

3506J 

579 

53 

3507J 

565 

58 


586 

12 

3508J 

579 

54 

3510A 

566 

85 


56? 

46 

351 0B 

566 

63 


569 

24 

3510C 

569 

20 

351 OS 

5& 

64 


569 

25 

3521 

1 112 

10 

3521 H 

570 

16 

3521 J 

569 

53 

3521 K 

569 

*52 

3521 L 

566 

65 


569 

51 

3521 R 

570 

? 

3522J 

571 

33 

3522K 

566 

31 


570 

13 

3522L 

566 

20 


578 

"7 

3522S 

566 

32 


570 

14 

3523J 

566 

17 


571 

27 

3523K 

566 

13 


570 

11 

3523L 

566 

8 


570 

10 

3527A 

566 

33 


570 

15 

3527B 

566 

26 


569 

49 

3527C 

566 

34 


566 

94 


569 

50 

3540J 

569 

13 


588 

4 

3542J 

587 

16 

3542S 

587 

19 

3550J 

565 

62 


571 

35 

3650K 

565 

55 


571 

37 

3550S 

565 

63 


571 

36 

355 1J 

568 

26 


571 

45 

3551 S 

568 

27 


Device 

Page 

-Line 

3551 S 

571 

46 

3553 

545 

31 


563 

6 

3554A 

564 

123 


568 

12 


573 

50 

3554B 

564 

124 


568 

13 


571 

43 

3554S 

564 

125 


568 

14 


571 

44 

3570C 

566 

47 

3571 A / 

564 

106 


565 

95 


573 

52 

3572A 

564 

98 


565 

96 


573 

53 

3580J 

564 

132 


565 

110 


585 

11 

3581 J 

564 

150 


565 

93 


576 

13 

3582J 

565 

14 


565 

89 


576 

14 

3583 

564 

130 


565 

90 


576 

15 

3584 

565 

15 


565 

91 


576 

16 

3626A 

545 

85 

3626B 

545 

86 

3626C 

545 

87 

3627 

545 

107 

3650 

545 

111 


t HI 

13 

3652 

545 

112 

3660 

1 111 

12 

3660J 

545 

82 

3660K 

545 

83 

3660S 

545 

84 

3662 

545 

88 

3670 

1 111 

12 

367 0J 

545 

98 

3670K 

545 

99 

3670S 

545 

100 

4085 

614 

67 

4085 M 

614 

69 

4127 

545 

121 

41 3i 

6i5 

1 51 

4201 

614 

16 

4203 

614 

17 

4203S 

614 

18 

4204 

614 

19 

4204S 

614 

20 

4205 

614 

21 

4205S 

614 

22 

4206 

614 

23 

4213 

614 

24 

421 3S 

614 

25 

4291 

612 

190 

4301 

614 

31 


1 130 

14 

4302 

614 

32 

4340 

615 

20 

4341 

615 

21 

4423 

614 

42 

Cermetek 

CH1213 

CH1214 

CH1215 

CH1216 

CHI 223 

CHI 224 

CHI 225 

CHI 226 

CHI 252 

CHI 253 

CHI 257 

CHI 258 

599 

599 

599 

599 

599 

599 

599 

599 

599 

599 

599 

599 

33 

34 

44 

45 

35 

36 

46 

47 

37 

48 

38 

49 


2124 


1 indicates page number in Application Note Directory. 
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PRODUCT INDEX 


v 


Device 

Page-Line 

Device 

Page-Line 

Cermetek (cont’d) 

HVA23 

568- 

7 




588 - 

9 

CHI 262 

599- 39 

HXCDX-14 

615 - 

13 

CH1263 

599- 50 

HXCT-14 

615 - 

14 

CH1267 

599- 40 

HXDC-10 

615- 

15 

CHI 268 

599 - 51 

HXDC-14 

615- 

16 

CH1271 

599- 52 

SDAC-10 

324 - 

47 

CH1273 

599- 41 

SDAC-11 

324 - 

46 

CH1276 

599- 53 

SDAC-12 

324- 

45 

CH1280 

599 - 42 

SH-8518 

615- 

44 

CHI 290 

612- 19 

1104C-2 

313 - 

37 

CH1295 

598-157 

1104M-2 

313- 

38 


612- 20 

1108C-1 

313 - 

33 

CHI 296 

598 - 1 58 

1108C-2 

313- 

44 


612- 21 

1108M-1 

313 - 

34 

CH1410 

614- 72 

1108M-2 

313- 

45 

CHI 41 1 

614- 73 

1115 

312 - 

24 



9517 

615- 

99 

Consumer 


9518 

615- 

100 

Microcircuits of 

Data General 


America 




— 



MICRONOVA 

1504 - 

163 

FX-209 f 

124- 12 

MN506 

1504 - 

177 

FX101 

599- 58 

MN601 

1504 - 

162 

FX105 

599 - 55 


1515 - 

3 

FX107 

599- 82 

MN603 

1504 - 

171 

FX109 

600 - 1 07 

MN606 

1504 - 

175 

FX205 

596 - 1 53 

MN629 

1504 - 

165 


615-113 

MN633 

1504 - 

173 

11 

129 - 4 

MN634 

1504 - 

169 

FX207 

599- 72 

MN636 

1504 - 

167 

FX209 

598- 48 



— 

FX301 

599- 61 

Datel Systems 


FX307 

598 - 90 



— 

FX309 

598- 49 

ADC-EK10B 

318 - 

1 

FX401 

599- 64 

ADC-EK12B 

318 - 

33 

FX407 

599- 75 

ADC-EK12D 

319- 

21 

FX501 

599- 66 

AOC-EK8B 

317- 

35 

FX507 

599- 76 

ADC-HC12B 

. 383 


rX60l 

599- 69 

. ' • 

318- 

44 


600-117 

ADC-HC12BGC 

* -383 


FX707 

599 - 79 

ADC-HC12BMC 

* 383 


' 


ADC-HC12BMM 

* 383 


Cybernetic Micro 


318 - 

45 

Systems 


ADC-HC12BMR 

ADC-HF12 

* 383 

* 384 


CY-300 

326- 93 

ADC-HF12B 

* 384 

318 - 

41 


1513- 66 

ADC-HF12BGC 

• 384 




ADC-HF12BMC 

* 384 




ADC-HF12BMM 

* 384 


CY-480 

346 -173 

ADC-HF12BMR 

* 384 



1 5 1 3 w 63 

ADC-HS12B 

* 385 





318 - 

88 

Data Devices 

ADC-HS12BGC 

* 385 


Corporation 


ADC-HS12BMC 

* 385 



— 

ADC-HS12BMM 

* 385 


ADH-030-10 

324 - 17 

ADC-HS12BMR 

* 385 


ADH-030-1 1 

324- 16 

ADC-HU3B 

317- 

9 

ADH-030-12 

324 - 15, 

ADC-HX12B 

* 386 


ADH-030-8 

324- 18 


318 - 

96 

ADH-050 

615-168 

ADC-HX12BGC 

* 386 


ADH-051 

615-169 

ADC-HX12BM 

* 386 


ADH-8512-7 

317- 82 

ADC-HX12BMC 

* 386 


ADH-8512-8 

317- 81 

ADC-HX12BMM 

* 386 


ADH-8S16-1 1 

318- 43 


318 - 

97 

ADH-8516-12 

318- 42 

ADC-HX12BMR 

. 386 


DAC-S-CBI 

324- 14 

ADC-HZ12 

* 387 


DAC-S-CCD 

322- 98 

ADC-HZ12B 

* 387 


DAC-U-1 1 

324 - 52 


318 - 

91 

DAC-U-12 

324- 51 

ADC-HZ12BGC 

. 387 


HFS-23 

546- 31 

ADC-HZ12BM 

* 387 


HFS23 

564 -153 

ADC-HZ12BMC. 

. 387 



568- 10 

ADC-HZ12BMM 

* 387 



588- 22 


318 - 

92 

HRCDX-14 

615 - 4 

ADC-HZ12BMR 

* 387 


HRCT-14 

615- 7 

ADC-MC8BC 

317- 

99 

HRDC-10 

615 - 5 

ADC-MC8BM 

317- 

100 

HRDC-14 

615 - 6 

AM-435-1 C 

545 - 

101 

HSCDX-1 4 

615- 8 

AM-435-1 M 

545- 

102 

HSCT-14 

615- 9 


586- 

42 

HSDC-10 

615- 10 

AM-450-2 

584 - 

57 

HSDC-14 

615- 11 

AM-450-2M 

584 - 

58 

HSDC-360 

615- 12- 

AM-452-2 

586- 

6 

HVA-23 

546- 32 

AM-452-2M 

586- 

7 

HVA23 

564 - 1 52 

AM-460-2 

579 - 

40 


Device 


Page-Line 


Device 


Page-Line 


Device 


Page-Line 


Device 


Page-Line 


AM-460-2M 

579- 

41 

DAC-HZ12BGR 

* 392 


AM-462-1 

579- 

46 

DAC-HZ12BMC 

* 392 


AM-462-2 

579 - 

47 

DAC-HZ12BMM 

* 392 


AM-462-2M 

579- 

48 


324 - 

10 

AM-464-2 

565 - 

97 

DAC-HZ12BMR 

* 392 



582 - 

26 

DAC-HZ12D 

* 392 


AM-464-2M 

565- 

98 


322- 

99 


582- 

27 

DAC-HZ12DGC 

* 392 


AM-490 

569 - 

27 

DAC-HZ12DGR 

* 392 


AM-490-2A 

566- 

66 

DAC-HZ12DM 

* 392 



569- 

6 

DAC-HZ12DMC 

* 392 


AM-490-2B 

566- 

43 

DAC-HZ12DMM 

* 392 



569- 

4 


322- 

100 

AM-490-2C 

566- 

41 

DAC-IC10B 

321 - 

68 


569- 

3 

DAC-IC8BC 

320- 

59 

AM-490-2M 

569- 

5 

DAC-IC8BM 

320- 

60 

AM-500 

565- 

22 

DAC-08BC 

321 - 

13 


568 - 

6 

DAC-08BM 

321 - 

14 

AM-500GC 

576- 

42 

FLT-U2 

612- 

22 

AM-500MC 

576 - 

43 

HDAS-16M 

* 382 


AM-500MM 

576- 

45 


318- 

51 

AM-500MR 

576- 

44 


612 - 

180 

AM-405-2 

588 - 

14 

HDAS-16MC 

* 382 


AM-405-2M 

588 - 

15 

HDAS-16MM 

* 382 


AM-406-2 

588- 

10 

HDAS-16MR 

* 382 


AM-406-2M 

588 - 

11 

HDAS-8M 

* 382 


AM435-1C 

587- 

41 


318 - 

48 

DAC-HA10B 

321 - 

116 


612 - 

177 

DAC-HA10BM 

321 - 

117. 

HDAS-8MC 

* 382 


DAC-HA12B 

323 - 

41 

HDAS-8MM 

* 382 


DAC-HA12BM 

323 - 

42 

HDAS-8MR 

* 382 


DAC-HA12D 

322- 

82 

MV- 1606 

315 - 

92 

DAC-HA12DM 

322 - 

83 

MV-1606M 

315 - 

93 

DAC-HA14B 

* 388 


MVD-807 

315 - 

'52 


324 - 

49 

MVD-807M 

315 - 

53 

DAC-HA14BC 

* 388 


MX- 1606 

315 - 

114 

DAC-HA14BM 

* 388 


MX-1606M 

315- 

115 


324- 

50 

MX-808 

315 - 

13 

DAC-HA14BR 

* 388 


MX-808M 

315- 

14 

DAC-HF10B 

321 - 

119 

MXD-409 

314 - 

73 

DAC-HF12B 

* 389 


MXD-409M 

314 - 

74 


32?- 

44 

iV.XD-S07 

3; 5 - 

74 

DAC-HF12BGC 

* 389 


MXD-807M 

315- 

75 

DAC-HF12BMC 

* 389 


SHM-HU 

615- 

36 

DAC-HF12BMM 

* 389 


SHM-HUM 

615 - 

37 

DAC-HF12BMR 

. 389 


SHM-IC-1 

* 393 


DAC-HF8B 

321 - 

26 


615- 

38 

DAC-HK12B 

* 390 


SHM-IC-1M 

* 393 



323 - 

53 


615- 

39 

DAC-HK12B-2 

* 390 


SHM-LM-2 

* 393 



324- 

32 


615- 

40 

DAC-HK12BGC 

* 390 


SHM-LM-2M 

* 393 


DAC-HK12BGC-2 

* 390 



615 - 

41 

DAC-HK12BM 

* 390 


SHM-6 

615- 

42 

DAC-HK12BM-2 

. 390 


SHM-6M 

615- 

43 


324 - 

33 

VFQ-1 

613 - 

25 

DAC-HK12BMC 

* 390 



616- 

2 

DAC-HK12BMC-2 

* 390 




DAC-HK12BMM 

* 390 

323 - 

54 

Delco Electronics 

DAC-HK12BMM-2* 390 


DA- 101 



DAC-HK12BMR 

* 390 


555 * 

104 

DAC-HK12BMR-2 

» 390 



56 7 - 

75 

DAC-HK12D 

* 390 


DVR-8 

591 - 

58 

DAC-HK12DGC 

323 - 

* 390 

5 

602- 

63 





DAC-HK12DM 

* 390 


Electronic Arrays 


DAC-HK12DMC 

* 390 




— 

DAC-HK12DMM 

* 390 


EA1003 

1028- 

49 


323- 

6 

EA1004 

1028 - 

106 

DAC-HK12DMR 

* 390 


EA1005 

1028- 

104 

DAC-HPl 16BMM 

324 - 

70 

EA1007 

1028- 

50 

DAC-HP16B 

* 391 


EA1008 

1028 - 

86 


324 - 

6S 

EA1009 

1028 - 

80 

DAC-HP16BMC 

* 391 


EA1012 

1028- 

63 

DAC-HP16BMM 

* 391 


EA1013 

1028 - 

61 

DAC-HP16BMR 

* 391 


EA1200 

1024 - 

3 

DAC-HP16D 

. 391 


EA1201 

1024 - 

2 


324 - 

54 

EA1202 

1024 - 

5 

DAC-HP16DMC 

* 391 


EA1203 

1024 - 

4 

DAC-HP16DMM 

. 391 


E A 1 204 

1024 - 

38 


324 - 

55 

EA1205 

1024 - 

35 

DAC-HP16DMR 

* 391 


EA1206 

1024- 

75 

DAC-HU4B 

320.- 

8 

EA1208 

1024 - 

1 

DAC-HU4BMM 

320- 

9 

EA1210 

1024 - 

39 

DAC-HZ12B 

* 392 


EA1212 

1024 - 

69 


324 - 

9 

EA1221 

1024 - 

34 

DAC-HZ12BGC 

* 392 






EA1500A 

1008- 1 

M4104AS 

1017-118 

EA1500A-1 

1008 - 4 

M4104UM 

*1070 

EA2000 

330- ,14 


1018- 5 

EA2007 

330- 15 

M4200AS 

.1072 

EA2030 

330- 16 


1018-113 

EA2101 

1013-105 

M4200UM 

*1072 

EA2101M 

1014- 27 


1019- 10 

EA2107B 

1008-101 

RA3-4256A 

1015- 7 

EA2107B-L 

1009- 76 

RA3-4256B 

1015- 30 

EA2107B-2 

1008-120 

RA3-4265B 

1014-122 

EA2107B-4 

1009 - 47 

R03- 16384 

1023-104 

EA21 1 1 

1013-101 

R03-2513 

999- 7 

EA2111M 

1014- 22 

RO3-2560 

1021 - 33 

EA2112 

1013- 97 

RO3-4096 

1021 - 69 

EA2112M 

1014- 17 

RO3-5120 

1021 - 98 

EA2308AL 

1022- 75 

R03-8316A 

1023- 85 

EA2316A 

1023- 76 

R03-83168 

1023- 41 

EA2704C 

1005- 94 

1801 

1016- 28 

EA2704L 

1005-100 

1802 

1015-115 

EA2704M 

1005-102 

2114 

*1078 

EA2708 

U 140- 6 


1018- 38 


? 142- 13 

3539 

*1076 

EA2708C 

1006-109 


1015- 40 

EA2708L 

1007- 11 

35391 

*1074 

EA2708M 

1007- 13 


1015- 36 

EA3200 

1023-109 

35392 

*1074 


f 142- 13 


1015- 38 

EA3280 

1512- 25 

4104 

*1070 

EA3800 

1020- 4 


1017-117 

EA3815 

999- 96 

-4104A 

*1070 

EA4000 

1021 -100 

4104B 

*1070 

EA4001 

999- 97 


1017- 99 

EA4004 

999- 41 

4200 

*1072 

EA40105 

999- 32 


H 140- 15 

EA4015 

1000- 13 


1 140- 16 


1000 - 47 


1 140- 17 

EA4016 

EA4034 

EA4035 

EA4060 

EA4060-1 

EA4060-2 

EA4116 

EA4122 

EA4 122-1 

EA4 122-2 

EA4600 

EA460OC 

EA4600L 

EA4600M 

EA4700 

EA4700C 

EA4900 

EA4900C 

EA4900L 

EA5316 

EA7050 

EA7052 

999 - 1 10 
1000 - 53 
1000 - 66 
1000- 17 
10QQ- 54 
1009- 56 
1009- 3 

1008- 75 

1008- 76 

1009- 77 
1009 - 32 
1008-102 

H 142- 12 
1023- 77 
1023- 99 
1023- 81 
1023-103 

1022- 76. 

^ 142- 13 

1022- 61 
f 142- 14 

1023- 92 
1023- 93 

556-181 
326- 89 
326- ,90 

4200A 

4200B 

4402A 

4402B 

4801 

4801A 

4801B 

4801 U 

4804 

*1072 
1018-112 
*1072 
1018- 93 
1018- 92 

1018- 85 
*1074 
*1074 

1019- 37 
1019- 47 
*1074 
1019- 31 
*1074 
1019- 53 
*1074 
*1074 
1018- 40 
.1074 
1018- 31 
*1074 
1018- 65 
*1080 
1018- 67 
*1080 
1018- 68 

4804A 

4804B 

4804U 

8108A 

8308A 


Essex International 

EA7251 

EA7261' 

556- 81 
556- 82 



SX200 

1505-138, 

EA7316 

556 -182 


1515- 4 

EA731 7 

556-183 



EA8308A 

EA8308AC 

EA8308AL 

1 142- 13 
1022- 62 
1022- 77 

Exar Integrated 
Systems 

EA8316AC 

1023- 78 

XR-CHIP 

258- 28 
612-157 

EA8316AL 

1023- 82 

EA8316E 

f 142- 13 

XR-IIL-CHIP 

EA8316EC 

1023- 40 

258 - 27 
612-158 

EA8316EL 

1023- 67 

XR-S200 

EA8380FP 

EA9255 

ER2308AC 

1512- 29 
1511 - 47 
1022- 60 

597 - 57 
557-145 
564- 47 
590- 53 

XR1310 

XR1458 

XR146 



567- 48 

EMM Semi. 

, Div. of 


580 - 19 

Electronic 



593 - 9 

Memories & 

XR1488 

331 - 45 

Magnetics 

. i 

XR1489A 

335 - 55 



XR1524 

611 - 2 

L2114 

*1078 

XR1558 

590 - 6 


1018- 39 

XR205 

597 - 48 

M4104AS 

.1070 


597- 58 
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Device 

Page-Une 

Device 

Pege-Une 

Exar Integrated 

XR4136M 

593 

56 

Systems (cont’d) 

XR4151 

XR4151C 

616 

613 

3 

26 

XR210 

596- 23 

XR4151M 

613 

27 


599 - 18 


616 

4 

XR2iGM 

5S6 - 24 

XR4194M 

610 

102 



XR4194MK 

610 

105 

XRP15 

596- 46 

XR4195 

608 

50 

XR215M 

596- 47 

XR4202 

567 

51 

XR2200 

346- 57 


593 

52 

XR2200M 

346- 58 

XR4202M 

567 

52 

XR220- 1 

346-101 

XR4212 

555 

193 


548- 41 

XR4212C 

594 

33 

XR2201M 

346-102 

XR4212M 

555 

194 


548- 42 


593 

54 

XR220 2 

346-117 

XR4558 

591 

20 


548 - 43 

XR4739 

555 

155 

XR2202M 

346-118 


591 

25 


548- 44 

XR4739M 

555 

156 

XR2203 

346- 69 

XR555C 

600 

4 


' 548- 45 

XR555M 

600 

5 

XR2203M 

346- 70 

XR556C 

600 

81 


548 - 46 

XR556M 

600 

82 

XR2204 

346- 88 

XR567 

598 

92 


548 - 47 

XR567C 

596 

134 

XR2204M 

346- 89 


598 

93 


548- 48 

XR567M 

596 

135 

XR2206 

597- 49 

Xli/42 




599- 22 

XR8038 

597 

52 


105- 13 



— 

XR2206C 

597 ■ 50 

paircniid 



XR2206M 

597 - 51 



— ' — 


599- 23 

juAF1 1 1 

549 

59 

XR2207 

597 - 33 

pAFl 55 

564 

67 


599- 24 


578 

19 


f 105- 13 

uAFi 55 A 

572 

49 


H 131 - 2 

pAFl56 

578 

40 

XR2207C 

597 - 34 

HAF156A 

573 

16 

XR2207M 

599- 25 

HAF157 

578 

61 

XR2208 

613-169 

fiAFl57A 

573 

34 


1 131 - 2 

fiAF255 

578 

20 

XR2208M 

613-170 

M AF256 

578 

41 

XR2209C 

597- 35 

m AF257 

578 

62 

XR2209M 

597 - 36 

jiAF31 1 

550 

45 

XR221 1 

596- 25 


550 

49 


599 - 27 

m AF355 

585 

19 


| 105- 13 

m AF355A 

572 

50 

XR2211C 

596- 27 

uAF356 

585 

28 


596-136 

m AF356A 

573 

17 


598 - 94 

jj.AF357 

585 

37 

XR2211M 

596- 26 

|iAF357A 

573 

35 


596 - -37 

|iAF77i - 

564 

88 


596 - 95 


57S 

18 


599- 28 

fiAF771A 

576 

18 

XR2216 

598 - 20 

M.AF771C 

585 

45 

XR2240 

f 137 ■ 2 

fiAF771 E 

579 

19 

XR2240C 

600 - 62 

)liAF772 

589 

35 

XR2240M 

600 - 63 

|iAF772A 

589 

13 

XR2242C 

600- 58 

fiAF772C 

591 

48 

XR2242M 

600- 59 

HAF772E 

589 

36 

XR2264 

615-109 

MAF774 

593 

6 

XR2265 

615-110 

jjAF774A 

592 

38 

XR2271 

326- 33 

M AF774C 

595 

14 

XR246 

567- 49 

m AF774E 

593 

7 


594 - 34 

HA0801AM 

321 

2 

XR2524 

6H - 3 

m A0801CC 

321 

20 

XR2556C 

600 - 96 

jiAC8G 1 E 

321 

15 

XR2556M 

60Q- 99 

fiA0801V! 

321 

8 

XR2567 

598-105 

m A0802AC 

320 

61 

XR2567C 

596-145 

m A0802AM 

320 

62 

XR2567M 

596-146 

(iA08028C 

320 

38 


598 1 06 

jiA0802CC 

320 

14 

XR3038M 

597 - 53 

uAI 01 

581 

19 

XR320 

600- 44 

M A101A 

564 

8 

XR320M 

600- 45 

jiAIOIAM 

575 

17 

XR3303 

567 - 1 63 

m A102M 

563 

36 


595- 11 

m A104 

t 133 

7 

XR3403 

567-164 

fxA104M 

610 

64 


595 20 

M A105 

1 133 

7 

XR346 

567- 50 

m a105M 

609 

117 


594 - 35 

,uAl07M 

574 

48 

XR3503 

593- 47 

uA108 

566 

139 

XR3503M 

567 - 1 66 

fjAl08AM 

570 

33 

XR3524 

61 1 - 4 

HA108M 

574 

2 

XR400 

258- 29 

fiA109 

1 133 

7 

XR4136C 

594- 38 

M A109M 

601 

63 


Oevice 

Page-line 

Oevice 

1 - .. 

Pege-Une 

fiAIIOM 

563- 17 

>iA4558 

591 - 21 

jiAIIIM 

549 - 32 

! jiA555C 

600 - 6 

MA118 

565- 71 

HA556 

600 - 83 


577- 44 

(iA702 

1 128- 6 

|xAl24 

• 567-123 

>iA702A 

1 112- 15 


593- 27 

HA702C 

568- 43 

jaA1310 

557-149 


581 - 51 

fiA1312 

557-199 

fiA702M 

568- 44 

HA139M 

552- 53 


575- 52 

(iA1391 

560-132 

HA703 

1 121 - 1 

HA1394 

560-133 

*iA703C 

546- 33 

M A1458 

564 - 48 

MA703M 

546- 34 

m A1458C 

590 - 55 

>iA706 

554-197 

jtiA1458CC 

591 - 52 

/iA706 

| 121 - 4 

HA148 

593- 14 


I 122- 6 

fiA1488 

331 - 46 

jj.A709 

1 128- 6 

HA1489 

335- 45 

jiA709AM 

575- 39 

fiA1489A 

335- 56 

fiA709C 

584- 39 

fiAl558M 

590 - 8 

|iA709M 

580 - 43 

fiA201 AM 

575- 18 

jjA710 

1 128- 6 

fiA201 M 

584 - 33 

jxA710M 

549- 18 

>xA207M 

574- 49 

fiA71 1 

1 128- 6 

HA208AM 

570- 34 

,iA711C 

551- 55 

MA208M 

574- 3 

fiA71 1M 

551 - 28 

HA209M 

601 - 64 

jiA714 

* 627 

jiA2136 

557- 64 

/aA714 

566- 67 

)iA218 

577- 45 


569- 21 

M-A224 

567-124 

jiA714A 

566- 54 


594- 49 


569 - 1 

MA2240 

600 - 64 

fiA714AHM 

* 627 

uA233 

601 -116 

HA714C 

566 - 86 

>iA248 

594- 14 


569- 43 

fiA301 A 

584 - 1 1 

jiA714CH 

* 627 

>iA3018AM 

547- 54 

(iA714E 

566 - 68 

jiA3018M 

547- 53 


569- 23 

MA302C 

563- 46 

^A714EH 

* 627 

m A3026 

547-183 

/iA714HM 

* 627 

^iA3036M 

547- 73 

jiA715 

1 113- 1 

(iA304C 

610- 36 

fiA715C 

568- 20 

^A3045M 

547-119 


584- 29 

>iA3046C 

547-120 

jiA715M 

568- 21 

HA305AC 

610- 13 


581 - 44 

HA305C 

609 - 20 

HA7151 

* 617 

fiA3054 

547-184 

jiA7151 

616- 6 

fiA3064 

559- 91 

jiA7151PC 

* 617 

jiA3065 

557- 65 

jiA719 

1 104- 7 


561 - 46 

^A720 

554- 28 

(iA3067 

559-171 

>iA720 

1 121 - 4 

MA307C 

583- 58 

^A721 

554- 61 

fiA3075 

557- 66 

jiA723 

1 133- 7 

/iA3075 

1 121 - 1 

HA723C 

609 - 64 


f 121 - 4 

>iA723M 

609- 65 

fiA3076 

557 - 41 

HA724 

1 132- 3 

fiA308AC 

rn ' 

OiKJ * ^3 

j*A725 

« 112- 18 

fiA308C 

583 - 43 

^.A725A 

566 - 69 

^A3086C 

547 -121 

>iA725AM 

571 - 15 

M A3089 

557- 67 

(iA725C 

576- 4 

HA3089M 

557- 69 

jaA725E 

566 - 70 

^A309C 

601 - 65 

jiA725M 

572- 16 

H A3 IOC 

563- 27 

HA726C 

615-127 

(iA31 1 C 

550- 34 

(J.A726M 

615-128 

fiA318 

565- 72 

MA727C 

545-184 


586- 15 

HA727M 

545-185 

jiA324 

567-125 

(zA730C 

545- 45 


594 - 50 

P-A730M 

545- 46 

jiA330C 

595- 12 

>iA7300 

554-118 

4A3301C 

567-114 

>iA7305 

555 -159 


595- 40 

MA732 

557-146 

HA3302C 

553- 42 

^A732 

1 121 - 3 

^A3303C 

567-166 

fiA733C 

546- 35 

fiA339C 

553- 7 

(J.A733M 

546- 36 

M A3401C 

567-105 

HA7330 

554- 29 


595- 45 

)iA734C 

550- 21 

jiA3403 

595- 21 

MA734M 

549- 28 

(J.A3403C 

567-167 

>iA739 

555-157 

fiA348 

594- 15 


591 - 30 

jiA349 

594 - 24 

p.A739 

I 112- 16 

fiA3503M 

567-168 


1 121 - 4 


593- 48 


1 122- 5 

fiA376C 

609- 57 

jiA7390 

558- 61 

uA381 

555-158 

(iA7391 

558 - 67 

>iA4 1 36C 

594 - 39 


613-160 

M A4136M 

593- 57 

HA740 

1 113- 5 

fj.A4151 

* 617 

(J.A740C 

588- 18 

fi.A4 1 5 1 

616- 5 

HA740M 

587- 30 

fiA4151HC 

* 617 

/jA741 

564 - 24 

m A4151TC 

* 617 

)iA741 

1 113- 4 


Device 

Pege- Line 

Device 

Psge-Une 

HA741AM 

571 - 23 

fiA78G 

603 - 40 

HA741C 

583- 4 

^A78HG 

609- 13 

(J.A741EC 

571 - 24 


609- 46 

fiA741M 

580- 53 

j*A78H05 

601 -128 

>iA742 

1 135- 2 

jiA78H12 

603- 93 

HA742C 

616- 23 

fiA78H15 

604- 47 

(iA746 

559-166 

iiA78L09 

f 133- 7 

HA747AM 

589 - 25 

M A78L05C 

601 - 7 

HA747C 

590- 54 

jiA78L08C 

602- 64 

^A747EC 

589 26 

HA78L09C 

603 - 1 

HA747M 

590- 7 

M A78112C 

603- 22 

jiA748C 

582- 47 

>iA78L15C 

603-102 

jiA748M 

581 - 26 

HA78L18 

604- 51 

>iA749 

555-160 

|aA78L24 

604-121 

jiA749 

1 113- 2 

HA78L26C 

601 - 3 


1 113- 3 

HA78L62C 

602- 59 


1 122- 5 

|iA78L82C 

602-123 

fiA749C 

589 - 31 

HA78MG 

609- 37 

M A749D 

591 - 54 

jiA78M00 

11 133- 7 

HA749M 

589- 32 

(iA78M05C 

601 - 41 

HA750 

1 120- 9 

HA78M05M 

601 - 42 

)iA753 

546 - 37 

HA78M06C 

602- 10 


557- 40 

jiA78M06M 

602- 11 

HA753 

1 121 - 1 

H.A78MQ8C 

602- 76 


1 121 - 4 

(iA78M08M 

602- 77 

HA757 

546-121 

fiA78M12C 

603- 37 


554- 49 

HA78M12M 

603- 38 

fiA757 

1 118- 2 

M A78M15C 

603-117 

jiA758 

557 - 147 

h A78M15M 

603 -118 

HA758 

1 121 - 1 

jiA78M20C 

604-104 


1 121 - 4 

^A78M20M 

604 -105 

jiA759 

564 -117 

^tA78M24C 

605 8 


* 567- 64 

fi A78M24M 

605- 9 


577- 10 

fiA78S40 

* 622 

^A759C 

564-118 

HA78S40 

611 - 6 


567- 65 

|iA78S40DC 

* 622 


582- 35 

m A78S40DM 

* 622 

jtA760 

* 120- 8 

nA78S40PC 

* 622 

jxA760C 

550- 28 

M A78S60 

611 - 7 

HA760M 

550- 27 

HA780 

559-167 

^tA7600 

| 133- 7 

HA7800 

t 133- 7 

HA7G7 

557-148 

HA7805C 

601 - 88 

HA767 

1121- 3 

HA7805M 

601 . 89 

fxA775C 

553 - 38 

fiA7806C 

602- 32 

fiA776 

566- 98 

jiA7806M 

602 - 33 

/xA776 

1 112- 17 

HA7808C 

602 - 97 

/xA776C 

566 - 99 

)iA7808M 

602 - 98 


567 - 3 

^iA781 

559-168 


590- 43 

fiA7812C 

603 - 66 

f*A776M 

567- 4 

m A7812M 

603- 67 


589- 38 

jaA7815C 

604- 18 

jiA777 

1 113- 6 

jiA781 5M 

604- 19 


1 113- 7 

M A7818C 

604- 78 

n A777C 

580- 14 

WA7618M 

604- 79 

HA777M 

574 - 31 

(±A7824C 

605- 33 

jiA78CB 

603- 97 

)iA7824M 

605- 34 

|iA78C05C 

601 - 40 

|iA787 

559-169 

jiA78C06C 

602- 9 

HA788 

559-170 

JJ.A78C08C 

* 635 

#iA7885 

602-126 

fiA78C08C 

602- 75 

j*A79E00 

f 133- 7 

uA78C08UlC 

• 635 

jiA79E02 

605- 78 

P.A78C10C 

* 635 

MA79E02C 

605- 79 

M A78C10C 

603- 10 

MA79E05 

605-120 

HA78C12C 

* 635 

jiA79E05C 

606 - 2 

(iA78C12C 

603- 36 

^A79G 

610- 46 

^A78C12U1C 

* 635 

fjA79MG 

610- 43 

jjA78C15C 

* 635 

)jA79M05C 

605- 87 

HA78C15C 

603-116 

m A79M06C 

606- 44 

uA78C15U1C 

e 635 

^A79M08C 

606- 74 

fiA78C17C 

* 635 

,iA79M12C 

607- 6 

^iA78C17C 

604- 50 

fiA79M15C 

607- 47 

fiA78C17U1C 

* 635 

HA79M20C 

607-105 

M A78C18C 

* 635 

jiA79M24C 

607-120 

jxA78Cl8C 

604- 61 

^A7905C 

605-103 

^A78C18U1C 

* 635 

}iA7906C 

606 - 54 

h A78C20C 

* 635 

M A7908C 

606- 83 

j±A78C20C 

604-103 

HA791C* 

582- 44 

^A78C20U1C 

* 635 

(iA7912C • 

607 - 20 

ftA78C22 

604-119 

M A7915C 

607 - 61 

^A78C22C 

* 635 

HA7918C 

607- 96 

IJ.A78C22U1C 

* 635 

m A7924C 

608 - 9 

M A78C24C 

* 635 

f A796C 

612- 98 

fiA78C24C 

605- 7 

,(liA798 

567- 99 

(xA78C24U1C 

* 635 

jjA798C 

590- 50 

HA78C82C 

* 635 

m A798M 

589- 40 

HA78C82C 

602-122 

jjA8T13C 

331 - 17 

|iA78C82U1C 

* 635 

HA8T13M 

331 - 18 


f. Indicates page number in Application Note Directory. 
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Page-Une 
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F100415FC 

*1128 

FI 0502 ) 

217-103 

F40097BC 

204-140 

F4044BM 

211 -160 

F4539BC 

212-187 



FI 0080 

219- 91 

FI 0503 

217- 96 

F40097BM 

204-141 

F4046BC 

215- 10 

F4539BM 

212-188 

fiA8Tl4C 

335- 25 

F10100 

217- 48 

FI 0504 

216-163 

F40098BC 

205- 33 


596- 53 

F4553BC 

207- 23 

fiA8T14M 

335- 26 

F10101 

217- 85 

FI 0505 

217- 75 

F40098BM 

205- 34 

F4046BM 

215- 11 

F4553BM 

207- 24 

fiA8T23C 

331 - 29 

FI 01 02 

217-102 

FI 0506 

217- 38 

F4011BC 

209-163 


596- 54 

F4555BC 

207 - 1 89 

fiA8T23M 

331 - 30 

F10103 

217- 95 

FI 0507 

217- 2 

F4011BM 

209-164 

F4047BC 

213- 35 

F4555BM 

207-190 

(XA8T24C 

335- 14 

F10104 

216-162 

FI 0509 

217- 64 

F4012BC 

209 - 97 

F4047BM 

213- 36 

F4556BC 

208- 7 

/xA8T24M 

335- 15 

F10105 

217- 74 

F10510 

217- 14 

F4012BM 

209- 98 

F4049BC 

204-182 

F4556BM 

208- 8 

jiA9638C 

333- 54 

F10106 

217- 37 

F10511 

217- 26 

F4013BC 

208- 99 

F4049BM 

204-183 

F4557BC 

214-162 

fiA9638M 

333- 55 

FI 01 07 

217- 1 

FI 051 3 . 

216-172 

F4013BM 

208-100 

F4050BC 

204-110 


1028 - 68 

CCD101 

613- 59 

F10109 

217- 63 

F10514 

.218-165 

F4014BC 

214- 40 

F4050BM 

204-111 

F4557BM 

214-163 

CC0110 

613- 55 

F10110 

217- 12 

F10515 

219- 6 


1027-113 

F4051BC 

314- 97 


1028 - 66 

CCD121 

613- 65 

F10111 

217- 24 

F10516 

218-166 

F4014BM 

214- 41 

F4051BM 

314- 98 

F4582BC 

204- 51 

CCD131 

613- 61 

F10113 

216-171 

FI 051 7 

217-145 


1027-123 

F4052BC 

314- 41 

F4582BM 

204- 52 

CCD201 

613-104 

F10114 

218-163 

FI 051 8 

217-123 

F4015BC 

214- 21 

F4052BM 

314- 42 

F4583BC 

215-108 

CCD202 

613-105 

F10115 

219- 5 

F10519 

217-113 

F4015BM 

214- 22 

F4053BC 

310-105 

F4583BM 

215-109 

CCD21 1 

613-107 

F10116 

218-164 

FI 0521 

217-135 

F4016C ' 

308 - 92 

F4053BM 

310-106 

F464 

*1083 

CCD311 

612- 66 

F10117 

217-144 

FI 0523 

216-113 

F4016M 

308- 93 

F4066BC 

308- 58 


1010- 45 

CCD321 

612- 68 

F10118 

217-122 

FI 0524 

218-153 

F40160BC 

206 - 77 

F4066BM 

308 - 59 


1025 - 41 


1010- 34 

F10119 

217-112 

FI 0525 

218-140 

F40160BM 

206 - 78 

F4067BC 

315- 94 

F464ADC 

*1083 


1024 - 61 

FI 01 21 

217-134 

FI 0530 

. 217-156 

F40161BC 

205-174 

F4067BM 

315- 95 

F464DC 

*1083 

CCD450 

1025 - 29 

FI 01 23 

216-112 

F10531 

216-123 

F40161BM 

205-175 

F4068BC 

209- 75 

F4702BC 

215- 55 

CCD450A 

1010- 36 

FI 01 24 

218-152 

FI 0532 

217-191 

F40162BC 

206 - 94 

F4068BM 

209- 76 


349-108 


1025 - 28 

FI 01 25 

218-139 

FI 0533 

217-164 

F40162BM 

206 - 95 

F4069UBC 

205- 6 


1504-141 


1025- 30 

FI 01 30 

217-155 

FI 0534 

218- 6 

F40163BC 

205-191 

F4069UBM 

205- 7 

F4702BM 

- 215- 56 

CCD450B 

1010- 37 

F10131 

216-121 

FI 0535 

216-150 

F40163BM 

205-192 

F4070BC 

210- 55 


349-109 

CCD451 

1025- 31 

F10132 

217-190 

FI 0536 

216- 54 

F4017BC 

206-130 

F4070BM 

210- 56 


1504-142 

CC0451A 

1010- 38 

FI 01 33 

217-163 

F10541 

218-124 

F4017BM 

206-131 

F4071BC 

210-144 

F4703BC 

212- 25 


1025- 32 

F10134 

218- 5 

F10553 

217-174 

F40174BC 

208-153 

F4071BM 

210-145 


1504-134 

CCD451B 

1010- 39 

FI 01 35 

216-149 

FI 0558 

218-109 

F40174BM 

208-154 

F4072BC 

210-113 

F4703BM 

212- 26 

CCD460 

1025- 40 

FI 01 36 

216- 53 

FI 0559 

218-115 

F40175BC 

208-122 

F4072BM 

210-114 


1504-135 

ECl 

1 107- 8 

F10137 

216- 70 

FI 0560 

219- 35 

F40175BM 

208-123 

F4073BC 

209 - 32 

F4704BC 

204 - 84' 

ECL-Array 

220- 17 

F10141 

218-123 

F10561 

216- 87 

F4018BC 

207-104 

F4073BM 

209- 33 


1504-123 


258 - 30 


1026 - 58 

FI 0562 

216- 78 

F4018BM 

207-105 

F4075BC 

210-127 

F4704BM 

204- 85 

Formuiator 

*1594 

FI 01 45 

1010-116 

FI 0564 

218- 89 

F4019BC 

210- 6 

F4075BM 

210-128 


1504-124 


1504- 58 

F10145AC 

218- 26 

FI 0565 

219- 22 

F4019BM 

210- 7 

F4076BC 

208-134 

F4705BC 

204- 87 

FCB0801 

556-111 

F10153 

217-173 

FI 0566 

216- 39 


1026- 72 

F4076BM 

208-135 


1504-119 

FCM7040 

554 - 92 

FI 01 58 

218-108 

FI 0568 

217-178 

F40192BC 

206-152 

F4077BC 

210- 92 

F4705BM 

204- 88 

FQ3467 

547-114 

FI 01 59 

218-114 

FI 0570 

219- 29 

F40192BM 

206-153 

F4077BM 

210- 93 


1504 -120 

F03468 

547-115 

F10160 

219- 34 

FI 0571 

216-103 

F40193BC 

206- 30 

F4078BC 

210-168 

F4706BC 

212- 28 

FQ3724 

547- 92 

FI 01 61 

216- 86 

FI 0572 

216- 96 

F40193BM 

206 - 31 

F4078BM 

210-169 


1504-137 

FQ3725 

547- 93 

F10162 

216- 77 

FI 0573 

• 218 - 13 

F40-34BC 

214 - e 

F40S1 du 

20a - 50 

F4706BM 

912- 29 

FI 0000 

1026 - 54 

FI 01 64 

218- 88 

FI 0574 

218- 99 


1026- 80 

F4081 BM 

209- 51 


1504-138 

F10000C 

218-119 

F10165 

219- 21 

FI 0575 

217-182 

F40194BM 

214 - 7 

F4082BC 

209- 18 

F4707BC 

204- 90 

F10000M 

218-121 

F10166 

216- 38 

F10576 

216-138 

F40195BC 

213-180 

F4082BM 

209- 19 


1504 \1 27 

F10010C 

216- 67 

FI 01 68 

217-177 

FI 0579 

216- 31 


1026 - 81 

F4085BC 

210- 33 

F4707BM 

204 91 

F10010M 

216- 68 

FI 01 70 

219- 28 

FI 0580 

216- 5 

F40195BM 

213-181 

F4085BM 

210- 34 


1504-128 

F100101 

219-117 

F10171 

216-102 

F10581 

216- 16 


1026 - 73 

F4086BC 

210- 43 

F4708C 

1504-130 

FI 001 02 

219-119 

FI 01 72 

216- 95 

FI 0586 

216-146 

F4020BC 

205-141 

F4086BM 

210- 44 

F4708M 

1504-131 

F100107 

219-115 

F10173 

218- 12 

F10610 

217- 15 

F4020BM 

205-142 

F4093BC 

215-137 

F4710BC 

212- 68 

F100112 

219-103 

FI 01 74 

218- 98 

FI 0611 

217- 27 

F4021BC 

214- 60 

F4093BM 

215-138 


1011 - 73 

F100114 

220 - 9 

FI 01 75 

217-181 

F10612 

217- 56 


1027-114 

F4104BE 

214-171 


1504-147 

F100117 

219-111 

FI 01 76 

216-137 

FI 0631 

216-124 

F4021BM 

214- 61 

F4104BM 

214-172 

F4710BM 

212- 69 

F100118 

219-113 

F10177 

218-134 

F16K 

*1110 


1027-124 

F4510BC 

206-154 


1011 - 74 

FI 001 23 

219-105 

FI 01 79 

216- 30 

F16K-2DC 

*1110 

F4022BC 

207- 82 

F4510BM 

206-155 


1504-148 

F100130 

219-121 

F10180 

216- 4 

F18K-3DC 

*1110 

F4022BM 

207- 83 

F4511BC 

208- 24 

F4720AC 

212- 73 

F100131 

219-107 

F10181 

216- 15 

F16K-4DC 

*1110 

F4023BC 

209-132 


325-175 


1012-107 

F100136 

219- 99 

F10186 

216-145 

F16K-5DC 

*1110 

F4023BM 

209-134 

F4511BM 

208- 25 

F4720AM 

212- 74 

F10014C 

219- 46 

FI 01 92 

216-118 

F16K2 

*1110 

F4024BC 

205- 97 


325-176 

F4720C 

212- 71 

F10014M 

219- 47 

FI 0210 

217- 13 


1009-117 

F4024BM 

205- 98 

F4512BC 

213- 5 


1012-105 

F100141 

220 - 3 

F10211 

217- 25 

F16K3 

*1110 

F4025BC 

21 1 - 33 

F4512BM 

213- 6 


1504-153 

F100145 

219-127 

FI 021 2 

217- 55 


1010- 11 

F4025BM 

211 - 34 

F4514BC 

207-157 

F4720M 

212- 72 

F100150 

219-123 

FI 0231 

216-122 

F18K4 

*1110 

F4027BC 

208-171 

F4514BM 

207-158 


1012-106 

F100151 

219-109 

F10405C 

218- 49 


1010- 24 

F4027BM i 

208-172 

F4515BC 

207-173 


1504-154 

'F100155 

220- 1 


1011 -110 

F18K5 

*1110 

F4028BC 

207-125 

F4515BM 

207-174 

F4721BC 

212-108 

F100158 

220 - 5 

F10410C 

218- 54 


1010- 29 

F4028BM 

207-126 

,F4516BC 

206- 32 

F4721BM 

212-109 

F10016C 

216- 48 


1012- 15 

F2708 

*1093 

F4029BC 

207 - 62 

1F4516BM 

206- 33 

F4723BC 

212- 15 

F10016M 

216- 49 

F10411C 

218- 55 

F2708DC 

*1093 

F4029BM 

207 - 63 

F4518BC 

206-110 

F4723BM 

212- 16 

FI 001 60 

220- 13 


1012- 18 

F2901A 

1516- 4 

F4030BC 

210- 53 

F4518BM 

206-111 

F4724BC 

21’1 -118 

F100163 

219-131 

F10414 

1012- 10 

F2901AC 

224-160 

F4030BM 

210-54 

F4519BC 

210- 8 

F4724BM 

211 -119 

F100164 

219-133 

F10415 

*1128 


1507- 7 

F4031BC 

214-141 


210- 94 

F4725BC 

212- 58 

FI 001 65 

220- 15 


218- 70 

F2901AM 

224-161 

F4031BM 

214-142 


212-174 


1504-150, 

F100166 

219- 97 

F10415A 

*1128 


1507 - 8 

F4034BC . 

214- 91 

F4519BM 

210- 9 

F4725BM 

212- 59’ 

FI 001 70 

219-101 


218- 71 

F4001BC 

211 - 60 

F4034BM 

214- 92 


210- 95 


1504-151 

F100171 

219-135 

F10415AC 

*1128 

F4001BM 

211 - 61 

F4035BC 

213-161 


212-175 

F4726BC 

1504-156 

FI 001 79 

219- 95 


1015- 48 

F40014AM 

215-115 


1026- 79 

F4520BC 

206- 10 

F4726BM 

1504-157 

FI 001 81 

219- 93 

F10415C 

*1128 

F40014BC 

215-114 

F4035BM 

213-162 

F4520BM 

206- 11 

F4727 

558-125 

FI 001 94 

220 - 7 . 


1015- 62 

F4002BC 

211 • 5 


1026- 71 

F4522BC 

206-181 

F4731BC 

214-159 


220- 11 

FI 04 15 DC 

*1128 

F4002BM 

211 - 6 

F40408C 

205-119 

F4522BM 

206-182 


1028- 77 

FI 0041 4 

1012- 9 

F10415FC 

*1128 

F4006BC 

214-118 

F4040BM 

205-120 

F4526BC 

206- 59 

F4731BM 

214-160 

F100415 

*1128 

F10416 

218- 81 

F4006BM 

214-119 

F4041BC 

205- 81 

F4526BM 

206- 60 


1028- 78 


219-129 

F10416C 

1003 - 57 

F4007UBC 

205- 62 

F4041BM 

205- 82 

F4528BC 

213- 45 

F4734BC 

208 - 26 

F100415A 

*112* 

F10470 

*1125 

F4007UBM 

205- 63 

F4042BC 

211 -140 

F4528BM 

213- 46 


325- 19 


218- 72 

F10470C 

*1125 

. F4008BC 

204 - 5 

F4042BM 

211 -141 

F4531BC 

215-101 

F4734BM 

208- 27 

F100415C 

*1128 


1018- 70 

F4008BM 

204- 6 

F4043BC 

211 -178 

F4531BM 

215-102 


325- 20 


1015- 61 

F10470DC 

*1125 

F40085BC 

204 - 60 

F4043BM 

211 -179 

F4532BC 

215- 31 

F4735BC 

212-161 

F100415DC 

*1128 

FI 0501 

217- 86 

F40085BM 

204- 61 

F4044BC 

211 -159 

F4532BM 

215- 32 
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44 
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90 
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64 
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3 
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36 
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82 
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93 
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98 
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70 
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90 
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76 
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54LS196 

229- 

93 
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238 - 
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11C05C 

220- 


3516 
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42 

54H10 

241 - 

46 
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227 - 

107 

54S151 

250- 

20 

F6850 

1509- 

88 


258 - 

88 

3524A 

1016 - 

64 

54H101 

235 - 

7 

54LS20 

240- 

29 

54S153 

249 - 

45 

F6854 

1509 - 

94 

11C05M 

220 - 

22 

3538-1 

1014 - 

56 
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238 - 

82 

54S157 
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1 509 - 

67 


258- 

89 

3538-2 

1014 - 
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54H103 

235 - 

15 
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240 - 
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54S158 

248 - 

70 

F8 
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25 
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220- 

45 
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6 
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182 
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1516 - 

1 
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82 
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1015 - 

41 

54H108 

235 - 

25 
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51 

54S174 

238 - 
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80 
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37 

54H1 1 

238- 

143 
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149 
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237 - 

86 

F9409 
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4 
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65 
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39 
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238 - 
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19 

54S181 

224 - 

66 
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AA 
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255- 

86 

3542 

1016- 

51 

54H183 
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116 

54LS251 
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56 

54S182 

224 - 

117 
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219- 

69 


596 - 

40 

35581 
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20 

54H20 

240- 

45 

54LS253 

249 - 

63 
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27 

F95003 

219 - 

73 
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220- 

88 

35582 
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21 

54H21 

238 - 

98 

54LS256 
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32 
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143 
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219- 

65 
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10 
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36 
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240- 
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248 - 

H9 

54S20 

240- 

62 

F95010 
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51 
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38 
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315 - 

45 
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248 - 

86 
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' 240 - 

187 





259 - 

84 
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259 - 

174 

54H40 

240 - 
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54LS259 
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24 

•54S251 

250 - 

76 

F95029 

219 - 

53 
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36 
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57 
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31 

54LS26 

242 - 
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93 

3816 

258 - 
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85 
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242 - 
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33 
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28 
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243 - 

82 
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245 - 
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71 


259 - 

79 
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49 
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35 

F95106 

219- 

63 


596- 

75 


349 - 

31 

54H55 

243 - 
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54LS280 

255 - 

30 

54S40 

240 - 
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. 219- 

57 

1 1 C90M 

220- 

34 


349 - 

88 

54H60 
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68 

54LS283 
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60 

54S5 1 

243 - 
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F95109 

219- 

67 


259 - 

80 
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.1098 


54H61 
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79 

54LS290 

229 - 

33 

54S64 

243 - 

97 

F95110 

219- 

59 
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76 
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54H62 
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87 
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37 
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219- 

61 
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30 
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54H71 
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74H55 

243-196 

74LS279 

246 -175 

74S30 

239-170 

7423 

245- 62 

75225C 

347- 18 


1025-109 

74H60 

254- 69 

74LS28 

245-149 

74S32 

245- 36 

7425 

245 1 46 

75232C 

347-126 

5496 

252-106 

74H61 

254- 80 

74LS280 

255- 31 

74S40 

240-139 

7426 

233-176 

75233C 

347-127 


1Q26-106 

74H62 

254- 88 

74LS283 

223- 61 

74S51 

243-151 

7427 

245- 86 

75234C 

347- 99 

5497 

254-120 

74H71 

234-194 

74LS290 

229- 34 

74S64 

243- 98 

74279 

246-167 

75235C 

347-100 

55107 

1 109- 7 

74H72 

234 -150 

74LS293 

227- 38 

74S65 

243-109 

74283 

223- 31 

75238C 

347-114 


Arranged alphanumerically from left to right. 
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1C MASTER 


device 

Page-Line 

Device 

Page-une 

Device 

Page-Une 

device 

Page-Line 

Device 

Pege-Une 

Device 

"'1 

Page-Line I 

Fairchild (cont’d) 

91S151C 

249-200 

9LS295C 

252 - 34 

901 4C 

244 -136 

93S62C 

255- 36 

93415 

*1137 




9LS151M 

249 -201 

9LS295M 

252 35 

9014M 

244 -139 

93S62M 

255 - 37, 

934 ISA 

*1137 


75239C 

347 -115 

9LS152C 

249-133 

9LS298C 

237-132 

9015C 

245 - 42 

9300C 

251 - 88 

93415AC 

*1137 


7524C 

347- 15 

9LS152M 

249 - 1 34 


248-176 

901 5M 

245- 43 


1026- 29 


1015- 

51 

7525C 

347- 16 

9LS153C 

249- 23 

9LS298M 

237 - 1 33 

901 6C 

225-188 

9300M 

251 - 89 

9341 5C 

*1137 


7528C 

347- 76 

9LS153M 

249- 24 


248-177 

901 6M 

225-189 


1 026 - 30 


1016- 

76 

7529C 

347- 77 

9LS155C 

232 - 77 

9LS30C 

239-136 

901 7C 

226- 68 

9301 C 

231-119 

9341 5DC 

.1137 


75324 

344- 10 

9LS155M 

232- 78 

9LS30M 

239-137 

901 7M 

226- 70 


233 - 21 

9341 SOM 

*1137 


75325 

344- 36 

9LS156C 

232-114 

9LS32C 

245- 17 

9020C 

235-193 

9301 M 

231 -120 

9341 5FC 

*1137 


75326C 

344- 19 

9LS156M 

232 -116 

9LS32M 

245- 18 

9020M 

235 - 5 34 


233 - 22 

3341 GFM 

*1137 


75327C 

344- 25 

9LS157C 

247 -164 

9LS33C 

245 -185 

9022C 

236- 83 

9302C 

231 -121 

9341 SM 

*1137 


7534C 

347 -124 

9LS157M ' 

247-165 

9LS365C 

225-136 

9022M 

236- 84 

9302M 

231 -122 


1015- 

79 

7535C 

347 -125 

9LS158C 

248 - 48 

9LS365M 

225 -137 

9024C 

235 - 59 

9304C 

223-104 

93415PC 

*1137 


7538C 

347-151 

91S158M 

248- 49 

9LS366C 

226 - 1 55 

9024M 

235- 60 

9304M 

223-105 

33417 

*1151 


7539C 

347-152 

9LS160C 

229 - 1 50 

9LS366M 

226-156 

9109C 

253-173 

9305C 

227- 2 


% 140- 

7 

75450 

344 - 78 

91S160M 

229-151 

9LS367C 

225 -138 

9109M 

253 - 1 74 


231 - 54 

934170 

*1151 


75451 

344 - 79 

91S161C 

228- 21 

9LS367M 

225 - 1 39 

9112C 

253 -176 

9305M 

227 - 3 


1003 - 

64 

75452 

345- 4 

9LS161M 

228- 22 

91S368C 

226 - 1 57 

9112M 

253-177 


231 - 55 

93417M 

*1151 


75453 

345-103 

9LS162C 

229-199 

9LS368M 

226-158 

93H00C 

1026- 31 

9307C 

325- 44 


1003- 

74 

75454 

345-172 

9LS162M 

229-200 

91S37C 

241 -202 

93H00M 

1026- 32 

9307M 

325- 45 

934 19C 

1011 - 

103 

75460 

344- 80 

9LS163C 

227-157 

9LS37M 

241 -203 

93H72C 

1026- 33 

9308C 

246- 81 

934 19M 

1011 - 

105 

75461 

344 - 81 

9LS163M 

227-158 

9LS38C 

242-150 

93H72M 

1026- 34 

9308M 

246- 82 

9342C 

224- 

94 

75462 

345- 5 

9LS164C 

253- 55 

9LS38M 

242-151 

93L00C 

1025- 53 

&305C 

249 - 106 

S342tv1 

224- 

95 

75463 

345-104 


1027- 61 

91S390C 

230- 36 

93100M 

1025- 54 

9309M 

249-107 

93421 AC 

1012- 

26 

75464 

345-173 

9LS164M 

253- 56 

9LS393C 

227- 60 

93L28C 

1028- 14 

93 10C 

229-116 

93421 C 

1012- 

40 

75470B 

344- 82 


1027- 62 

91S393M 

227- 61 

93L28M 

1028- 13 

9310M 

229-117 

9342 1M 

1012- 

64 

75471 R 

344 - 83 

9LS168C 

230-172 

9LS395C 

252 - 50 

93L412C 

1013- 27 

931 1C 

233- 50 

93422 

*1132 


75472B 

345- 6 

9LS169C 

228-174 

9LS40C 

240 - 1 00 

93L412M 

1013- 31 

9311M 

233- 51 

93422C 

*1132 


75473B 

345-105 

9LS170C 

247- 48 

9LS40M 

240-101 

93L415 

*1137 

9312C 

249-148 


1013- 

26 

7R474R 

345 - 1 74 

9LS170M 

247- 49 

9LS42C 

231 -161 

93L415C 

*1137 

9312M 

249-149 

93422DC 

*1132 


75491 AC 

326-166 

9LS173C 

237- 27 

9LS42M 

231 -162 


1015-101 

9313C 

250- 37 

93422DM 

*1132 


75491 BC 

326-167 

9LS173M 

237 - 28 

9LS490C 

230 39 

93L4T5DC 

*1137 

931-3M 

250 - 38 

93422FC 

*1132 


75491 C 

326-165 

9LS174C 

237-187 

9LS51C 

243 -158 

93L415DM 

*1137 

931 4C 

246-100 

93422FM 

.1132 


75492AC 

326-107 

91S174M 

237-186 

9LS51M 

243-159 

93L415FC 

*1137 

9314M 

246-101 

93422M 

*1132 


75492BC 

326-108 

9LS175C 

237- 62 

91S54C 

243- 30 

93L415FM 

*1137 

93145C 

231 -189 


1013- 

30 

75492C 

326-106 

91S175M 

237- 63 

9LS54M 

243- 31 

93L415M 

.1137 

93145M 

231 -190 

93425 

.1137 


78C00 

* 635 

91S181C 

224- 47 

91S55C 

243-177 


1015 -117 

9316C 

227-182 

93425A 

*1137 


8T13 

1 109- 7 

9LS181M 

224- 48 

91S55M 

243 -178 

93L415PC 

*1137 

9316M 

227-183 

93425AC 

1015- 

54 

8T14 

1 109- 7 

9LS190C 

230- 80 

9LS670C 

247 - 75 

931420C 

1012- 37 

9317BC 

325-111 

93425C 

*1137 


8T23 

f 109- 7 

9LS190M 

230- 81 

9LS670M 

247 - 76 

93L420M 

1012- 55 

9317BM 

325-112 


1015- 

84 

8T24 

1 109- 7 

9LS191C 

228- 90 

9LS73C 

236- 34 

93L421C 

1012- 95 

931 7CC 

325-147 

93425DC 

*1137 


9LSOOC 

241 -131 

9LS1S1M 

228- 9l 

9LS73M 

236- 35 

93L421M 

1012- 99 

931 7CM 

325-148 

93425DM 

*1137 


9L.S00M . 

241 -132 

9LS192C 

230-137 

9LS74C 

236-164 

93L422 

*1132 

931 74C 

237-168 

93425FC 

*1137 


9LS02C 

245-144 

9LS192M 

230-138 

9LS74M 

236-165 

93L422C 

*1132 

9318C 

254-145 

93425FM 

*1137 


9LS02M 

245-145 

9LS193C 

228-148 

9LS83C 

223- 54 


1013- 29 

9318M 

254-146 

93425M 

*1137 


9LS03C 

242- 64 

9LS193M 

228 - 149 

9LS83M 

223 - 55 

93L422DC 

*1132 

931 9C 

230- 22 


1015- 

85 

9LS03M 

242- 65 

9LS194C 

252- 8 

9LS85C 

225- 12 

93L422DM 

.1132 


256- 30 

93425PC 

*1137 


9LS04C 

226- 17 

9LS194M 

252 - 9 

9LS86C 

244- 97 

93L422FC 

*1132 

9319M 

230- 23 

93427 

.1151 


9LS04M 

226- 18 

9LS195C 

251 -120 

9LS86M 

244 - 98 

93L422FM 

*1132 


256- 31 


f 140- 

7 

9LS05C 

226 - 93 

9LS195M 

251 -121 

9LS90C 

229- 27 

93L422M 

*1132 

9320C 

230- 24 

93427C 

*1151 


9LS05M 

226- 94 

9LS196C 

229 - 91 

9LS90M 

229- 28 


1013- 32 


256- 32 


1003- 

65 

9LS08C 

239- 30 

9LS196M 

229- 92 

9LS92C 

231 - 11 

93L425 

*1137 

9320M 

230- 25 

93427M 

• 1151 

' 

9LS08M 

239 - 31 

9LS I S7C 

227 - 105 

3LS32M 

231 - 12 

Ml A* cr* 

* 1137 


256- 32 


1003 - 

79 

9LS09C 

239- 84 

91S197M 

227-106 

9LS93C 

227- 31 


1015-102 

9321 C ' 

232- 43 

93431 C 

1021 - 

, 1 

9LS09M 

239- 85 

9LS20C 

240- 27 

9LS93M 

227 - 32 

93L425DC 

*1137 

9321 M 

232- 44 

93431 M 

1021 - 

7 

9LS10C 

241 - 28 

9LS20M 

240- 28 

91S95C 

25i .-5 72 

93L425DM 

.1137 

9322C 

247-126 

93432C 

1021 - 

37 

9LS10M 

241 - 29 

9LS21C 

238- 80 

9LS95M 

251 -173 

93L42SFC 

.1137 

9322M 

247-127 

93432M 

1021 - 

44 

9LS109C 

235- 72 

9LS21M 

238- 81 

9S04AC 

226- 55 

93L425FM 

*1137 

9324C 

224-191 

93436 

.1151 


9LS109M 

235- 73 

9LS22C 

240-155 

9S04AM 

226- 56 

93L425M 

*1137 

9324M 

224-192 


1 140- 

7 

9LS11C 

238-124 

9LS22M 

240-1 56 

9S05AC 

226-129 


1016- 8 

9328C 

253-158 

93436C 

*1151 


9LS11M 

238-125 

9LS251C 

250- 54 

9S05AM 

226 - 1 30 

93L425PC 

*1137 


1028- 22 


1004- 

72 

9LS112C 

235-155 

9LS251M 

250- 55 

9S4iC 

239-110 

93S00C 

251 -141 

9328M 

253-159 

33436M 

*1151 


9LS112M 

235-156 

9LS253C 

249- 61 

9S41M 

239-111 


1026- 41 


1028- 23 


1004 - 

80 

9LS113C 

235- 94 

9LS253M 

249- 62 

9S42C 

242-190 

93S00M 

251 -142 

9334 

f 140- 18 

93438 

.1151 


9LS113M 

235- 95 

9LS257C 

248-117 

9S42W 

242 -191 


1026- 42 

9334C 

246- 15 


H 140- 

7. 

9LS114C 

235-125 

9LS257M 

248-118 

9000C 

234-115 

93S05C 

231 - 56 

9334M 

246- 16 

93438C 

*1151 


9LS114M 

235-126 

9LS258C 

248- 84 

9000M 

234-116 

93S05M 

231 - 57 

9338 

f 143- 12 


1005- 

8 

9I.S125C 

225- 73 

9LS258M 

248- 85 

9001 C 

234 -117 

93S10C 

229-172 

9338C 

247- 1 

93438M 

*1151 


9LS125M 

225- 74 

9LS259C 

246- 22 

9001 M 

234-118 

93S10M 

229-173 

9338M 

247 - 1 


1005- 

35 

9LS126C 

225-103 

9LS259M 

246- 23 

9002C 

241 -105 

93S12C 

250- 22 

9340C 

224- 11 

9344C 

223- 

145 

9LS126M 

225-104 

9LS26C 

242-172 

9002 M 

241 -106 

93S12M 

250- 23 

9340M 

224 - 12 

9344M 

223- 

146 

9LS13C 

255 - 1 24 

9LS26M 

' 242-173 

9003C 

241 - 2 

93S137C 

232-180 

93404C 

1011- 8 

93441 C. 

1021 - 

3 

9LS13M 

255-125 

9LS260C 

245 - 73 

9003M 

241 - 3 

93S137M 

232-181 

93404M 

1011- 9 

93441 M 

1021 - 

9 

9LS132C 

255 - 1 54 

9LS260M 

245- 74 

9004C 

240 - 2 

93S16C 

228- 45 

93405C 

1011 - 17 

93442C 

1021 - 

38 

9LS132M 

255-155 

9LS266C 

244 179 

9004M 

240- 3 

93S16M 

228- 46 

93405M 

1011 - 18 

93442M 

1021 - 

45 

9LS133C 

239-185 

9LS266M 

244-180 

9005C 

244 - 7 

93S194C 

1026- 43 

93407C 

247- 13 

93446 

*1151 


9US133M 

239-186 

91S27C 

245- 99 

9005M 

244 - 8 

93S194M 

1026- 44 

93407M 

247 - 14 

93446C 

*1151 


9LS136C 

244-149 

91S27M 

245-100 

9006C 

244- 65 

93S41C 

224- 69 

9341 C 

224- 20 


1004- 

74 

9LS136M 

244 - 1 50 

9LS279C 

246-172 

9006M 

244- 66 

93S41M 

224 - 70 

9341M 

224- 21 

93446M 

*1151 


9LS138C 

232-187 

9LS279M 

246-173 

9007C 

239-115 

93S42C 

224-119 

93410AC 

1012- 31 


1004 - 

84 

9LS138M 

232-188 

9LS28C 

245-148 

9007M 

239-H6 

93S42M 

224-120 

934 IOC 

1012- 59 

93448 

*1151 


9LS139C 

232-143 

9LS283C 

223- 56 

9008C 

243 - 5 

93S43 

U 101 - 8 

9341 0M 

1012- 72 

93448C 

*1151 


9LS139M 

232 - 1 44 

91S283M 

223- 57 

9008 M 

243- 6 

93S43C 

223 - 1 86 

93411 AC 

1012- 32 


1005- 

11 

9LS14C 

255 - 1 88 

9LS290C 

229- 29 

9009C 

240- 77 

93S43M 

223-187 

9341 1C 

1012- 49 

93448M 

*1151 


9LS14M 

255-189 

9LS290M 

229- 30 

9009M 

240- 78 

93S46C 

225- 46 

934 11 M 

1012- 67 


1005 - 

45 

9LS15C 

238-171 

9LS293C 

227- 33 

901 2C 

242- 26 

93S47C 

225- 49 

934 12C 

1013- 25 

93450 

.1151 


9LS15M 

238-172 

91S293M 

227 - 34 

9012M 

242- 27 

93S47M 

225- 50 

93412M 

1013- 28 

93450C 

*1151 




1 1ndicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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PRODUCT INDEX 1 


Device 

Page-Une 

Device 

Page- Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device Page-Une 

1 Fairchild fcont’d! 

9405AC ^ 

224-159 

961 6M 

331 r 43 

ZN424 

545- 68 

ZN74S22 

240-190 

MBM2125N 

1016- 48 




1504- 78 

9617 

1 1 09 - 6 


583 - 32 

ZN7400 

241 - 108 

MBM2125Y 


93450C 

1006 - 41 

9405ADC 

*1620 


1 109- 7 

ZN425 

317-101 

ZN7401 

242- 29 

MBM2716 

1007- 39 

934S0M 

*1151 

9405ADM 

*1620 

961 7C 

335- 24 

ZN425E 

H 124- 16 

ZN7404 

225-191 

MBM93415 

1015-118 


1006 - 43 

9405AM 

*1620 

9620C 

337- 3 

ZN4258 

320-105 

ZN7405 

226- 72 

MBM93415A 

1015- 86 

93451 

*1151 


224-151 

9620M 

336- 57 

ZN458 

614-109 

ZN7408 

239- 13 

MB424 

256- 76 

93451C 

*1151 


224-162 

9621 

331 - 13 

ZN459C 

545 -173 

ZN7409 

239- 66 

MB425 

1510-153 


1006 - 42 


1504- 80 

9621 M 

331 - 14 


555-117 

ZN7410 

241 - 5 

MB426 

1510-154 

93451M 

*1151 

9405APC 

*1620 

9622C 

337- 36 

ZN459T 

545-174 

ZN74107 

236- 4 

MB471 

1511 - 61 


1006 - 44 

9405C 

1504 - 77 

9622M 

337- 37 


555-118 

ZN74118 

246-192 

MB485 

225-172 

93452 

*1151 

9405 M 

1504- 79 

9624C 

254- 1 

ZN54S00 

241 -169 

ZN74119 

246-194 

MB486 

226-190 


H 140 - 7 

9406C 

1001 - 83 

9624M 

254- 2 

ZN54S03 

242-115 

ZN7412 

241 - 77 

MB487 

225-173 

93452C 

*1151 


1504-106 

9625C 

253-179 

ZN54S20 

240- 64 

ZN74121 

250-123 

MB488 

226-191 


1006 - 3 

9406M 

1001 - 84 

9625M 

253-180 

ZN54S22 

240-189 

ZN74122 

250-166 

MB7017H 

1013- 18 

93452M 

*1151 


1504-107 

9626 

340- 37 

ZN5400 

241 -107 

ZN74123 

251 - 44. 

M87042 

218- 57 


1006- 15 

9407C 

1504- 87 

9627 

f 109- 7 

ZN5401 

242- 28 

ZN7413 

255-109 


1012- 11 

93453 

*1151 

9407M 

1504 - 88 

9627C 

337- 33 

ZN5404 

225-190 

ZN74150 

250- 96 

MB7047 

218- 50 


1 140- 7 

9408 

*1625 

9627M 

337- 34 

ZN5405 

226- 71 

ZN74151 

249-177 


1011 -109 

93453C 

*1151 

9408AC 

1504- 73 

9628 

340 - 44 

ZN5408 

239- 12 

ZN74153 

248-199 

MB7051 

1Q03- 48 


1006 - 4 

9408AM 

1 504 T 75 

9634 

1 109- 7 

ZN5409 

239- 65 

ZN74154 

233- 55 

MB7052 

1003-100 

93453M 

*1151 

9408C 

*1625 

9635 

! 109- 7 

ZN5410 

241 - 4 

ZN74155 

232- 57 

MB7053 

1004- 94 


1006 - 21 


1504 - 72 

9636 

f 109- 7 

ZN54107 

236- 3 

ZN74157 

247-131 

MB7054 

1006 - 22 

93454C 

1022- 3 

9408 DC 

*1625 

9636C 

331 - 1 

ZN54118 

246-191 

ZN74161 

227-187 

MB7055 

1006 - 96 

93454M 

1022- 10 

9408M 

*1625 

9636M 

331 - 2 

ZN54119 

246-193 

ZN74163 

227-137 

MB7056 

1003- 46 

93457C 

1020- 30 


1504- 74 

9637 

1 109- 7 

ZN5412 

241 - 76 

ZN74164 

253- 34 

MB7057 

1003 - 93 

93457 M 

1020- 38 

9409 

1507- 9 

9637C 

336- 50 

ZN54121 

250-122 

ZN74165 

252-193 

MB7058 

1004- 88 

93458 

1002- 2 

94 10C 

247-110 

9637M 

336- 51 

ZN54122 

250-165 

ZN74166 

253- 14 

MB7059 

1006- 16 

93459 

1002- 5 


1011- 5 

9638 

1 109- 7 

ZN54123 

251 - 43 

ZN74170 

247- 33 

MB7060 

1006 - 95 

93464C 

1022- 4 


1504-116 

9640 

? 109- 7 

ZN5413 

255-108 


1010- 63 

MB7071N 

- 1013- 20 

93464M 

1022- 11 

9410M 

247 -111 

9640C 

256- 89 

ZN54150 

250- 95 

ZN74174 

237-170 

MB7072H 

1013- 17 

93467C 

1020 - 32 


1504-117 


341 - 38 

ZN54151 

249-176 

ZN74175 

237- 44 

MB7072N 

1Q13- 19 

93467M 

1020- 41 

941 1C 

328- 3 

964 0M 

256- 90 

ZN54153 

248-198 

ZN74180 

255- 7 

MB8101E 

1013- 78 

93470 

*1146 


1504-112 


341 - 31 

ZN54154 

233 - 54 

ZN74181 

224- 25 

MB8101N 

1014- 57 

93470C 

*1146 

9411M 

1504-113 

964 1C 

256- 91 

ZN54155 ^ 

232- 56 

ZN74184 

255- 61 

MB8102 

1017- 24 


1018- 71 

941 2C 

1504-103 


341 - 39 

ZN54157 

247 -130 

ZN74191 

228- 71 

MB8107E 

1009- 33 

93470DC 

*1146 

9412M 

1504-104 

9641 M 

256- 92 

ZN54161 

227-186 

ZN74192 

230-110 

MB8107H 

1008-103 

93470OM 

*1146 

9414 

255-101 


341 - 32 

ZN54163 

227-136 

ZN74193 

228-120 

MB8107N 

1009- 78 

93470FM 

*1146 


1504 - 98 

9642C 

341 - 44 

ZN54164 

253 - 32 

ZN74194 

251 -192 

MB8107Y 

1008- 70 

93470M 

*1146 

9415 

255-102 

9642M 

341 - 35 

ZN54165 

252-192 

ZN74197 

227- 74 

MB81 1 1 E 

1013- 7T 


1018- 74 


1504- 99 

9643 

* 652 

ZN54166 

253- 13 

ZN7420 

240- 4 

MB8111N 

1014- 47 

93471 

*1146 

9416 

255-103 


343-116 

ZN54170 

247 - 32 

- 

245 - SB 

MSS1 12E 

10'; 3 - 6g 

93471C 

*1146 


1504-100 

9643ARC 

* 652 


1010- 62 

ZN7427 

245- 88 

MB8112N 

1014- 40 


1018- 72 

9417 

255-104 

9643ATC 

* 652 

ZN54174 

237-169 

ZN7428 

245-122 

MB8114 

1017- 96 

93471 DC 

*1146 


1504 -tOI 

9643 DC 

* 652 

ZN54175 

237- 43 

ZN7430 

239-118 

MB8116 

1009-115 

93471 DM 

*1146 

9423 

1001 - 81 

9643 PC 

* 652 

ZN54180 

255- 6 

ZN7432 

245- 7 

MB8116E 

1009-126 

9347 1FM 

*1146 

9423C 

1504- 95 

9643RC 

* 652 

ZN54181 

224- 24 

ZN7437 

241 -182 

MB8116H 

1009-118 

93471M 

*1146 

9423M 

1504 - 96 

9643TC 

* 652 

ZN54164 

255- 60 

ZN7438 

242-129 

MB8116N 

1010- 12 


1018- 75 

9440 

1512-115 

9644 

* 652 

ZN54191 

228- 70 

ZN7440 

240 - 80 

MB8215E 

1008- 48 

9348C 

255 - 44 

95HOOC 

1026- 57 


343-105 

ZN54192 

230-109 

ZN7442 

231 -124 

MB8215H 

1008- 44 

9348M 

255 - 45 

95H90C 

259- 81 

9644ARC 

* 652 

ZN54193 

228-119 

ZN7450 

244- 10 

MB8224E 

1009 - 2 

93481 

1008- 50 


596-177 

9644 ATC 

* 652 

ZN54194 

251 -191 

ZN7451 

243-119 

MB8224H 

1008 - 78 

93481 A 

1008 - 46 

95H90M 

259- 82 

9644RC 

* 652 

ZN54197 

227- 73 

ZN7453 

243- 63 

MB8224N 

1009 - 54 

93481 B 

1008 - 45 


596-178 

9644TC 

* 652 

ZN5420 

240- 5 

ZN7454 

243- 14 

MB8227E 

1008- 79 

9350C 

228-196 

95H91C 

259- 12 

9645 

343-100 

ZN5425 

245- 47 

ZN7460 

244- 48 

MB8227H 

1008 - 58 

9350M 

228-197 


596-160 

9646 

343- 32 

ZN5427 

245 - 87 

ZN7470 

234 - 1 70 

MB8227N 

1009 - 6 

93546M 

225- 47 

95H91M 

596-161 

9647 

344- 52 

ZN5428 

245-121 

ZN7472 

234-132 

MB8308E 

1022 - 46 

9356C 

227 - 4 

96L02C 

251 - 16 

9648 

344 - 58 

ZN5430 

239-117 

ZSI7473 

236- 2 

MB8308N 

1022- 71 

9360C 

230-105 

96L02M 

251 - 17 

9664AC 

326-104 

ZN5432 

245- 6 

ZN7474 

236-144 

MB8518E 

1007- 16 

9360M 

230-106 

96S02C 

251 - 33 

9664 BC 

326-105 

ZN5437 

241 -181 

ZN7475 

246-127 

MB8518H 

1006-111 

9366C 

228-115 

96S02M 

251 - 34 

9664C 

326 - 1 03 

ZN5438 

242 - 1 28 

ZN7476 

236- 86 

MB8901 

343-139 

9366M 

228-116 

9600C 

250-160 

9665 

346-103 

ZN5440 

240 -. 79 

ZN7482 

223- 19 

MB8902 

343-140 

9368C 

325- 23 

9600M 

250-161 


548 - 49 

ZN5442 

231 -123 

ZN7483A 

223- 33 

MB8903 

343-149 

9370C 

325- 99 

9601 C 

250-143 

9666 

346-119 

ZN5450 

244- 9 

ZN7485 

224-194 

MB8907P 

343-141 

9374C 

325- 36 

9601 M 

250-144 


548- 50 

ZN5451 

243 - 1 20 

ZN7486 

244- 72 

MB8909 

343-147 

9386C 

244 -171 

9602C 

251 - 18 



ZN5453 

243 - 62 









9667 

346- 71 



ZN7490 

229 - 4 

MB8912 

348- 36 

9386M 

244-172 

9602M 

251 - 19 



ZN5454 

243- 13 

ZN7491 




9401 C 

255- 49 

96101 

234- 33 



ZN5460 

244- 47 


253 77 

mDOo 1 J 



328 - 1 

"961 01 C 

331 - 64 

9668 

346- 90 

ZN5470 

234-169 

ZN7492 

230-192 

MB8916 

348- 40 


1504-110 

961 01 M 

332- 2 


548- 52 

ZN5472 

234-129 

ZN7493 

227 - 8 

• 


9401 M 

255- 50 

96106 

336- 7 



ZN5473 

235-202 

ZN7494 

252- 69 

General Instrument 


328- 2 

9612 

1 109- 7 

Ferranti Electric 

ZN5474 

236-143 

ZN7495A 

251 -156 




1504-111 

9612C 

333- 11 




246-126 

ZN7496 

252-109 

ACF7032 

1 111 - 8 

9403 

*1613 

9612EC 

333- 13 

ULA 

258 - 31 

ZN5476 

236- 85 



ACF7032C 

612- 23 

9403C 

*1613 

961 2M 

333- 12 


612-159 

ZN5482 

223- 18 

Fujitsu 


ACF7092 

11 HI - 8 


1001 - 58 

9613 

| 109- 7 

ZNA1116E 

319- 15 

ZN5483A 

223- 32 



ACF7092C 

612- 24 


1504- 91 

961 3C 

337- 21 

ZNA134 

559-117 

ZN5485 

224-193 

MBM10410 

218- 56 

ACF7096 

Hill- 8 

9403 DC 

*1813 

961 3M 

337- 22. 

ZNP100 

613-142 

ZN5486 

244- 71 


1012- 19 

ACF7110C 

598-154 

9403 DM 

*1613 

9614 

| 109- 7 

ZN1034E 

600- 51 

ZN5490 

229- 3 

MBM10415 

218- 75 

ACF7170C 

598-186 

9403 M 

*1613 

961 4C 

333- 16 


f 137- 3 

ZN5491 

253- 76 


1015- 96 

ACF7173C 

598-187 


1001 - 59 

9614M 

333- 17 

ZN1040E 

230-185 

ZN5492 , 

230-191 

MBM10415A 

218- 76 

ACF7174C 

598-188 


1504 - 92 

9615 

f 109- 7 

ZN1066 

611 - 5 

ZN5493 

227- 7 


1015- 59 

ACF7175C 

598-189 

9403PC 

*1613 

9615C 

337- 8 

ZN414 

554- 30 

ZN5494 

252- 67 

MBM2115E 

1016- 31 

ACF7176C 

598-190 

9404 C 

1504- 83 

961 5M 

337- 9 

ZN417 

565- 85 

ZN5495A 

251 -155 

MBM2115H 

1015-106 

ACF7300C 

598-176 

9404 M 

1504 - 84 

9616 

331 - 41 


592- 5 

ZN5496 

252-108 

MBM2115N 

1016- 47 

ACF7301C 

598-177 

9405A 

*1620 


1 109- 6 


592- 24 

ZN74S00 

241 -170 

MBM2115Y 

1015- 66 

ACF7302C 

598-178 

9405AC 

*1620 


f 109- 7 

ZN417- 

565- 87 

ZN74S03 

242-116 

MBM2125E 

1016- 35 

ACF7310C 

598-171 


224-150 

9616E 

331 - 42 

ZN423 

614-106 

ZN74S20 

240- 65 

MBM2125H 

1015-111 

ACF7311C 

598 - 1 72 


IC MASTER 1978 


Arranged alphanumerically from left to right. 
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1C MASTER 


Device Paqe-Une 


General Instrument 
(cont’d) 


ACF7320C 

598 

173 

ACF7323C 

598 

-159 

ACF7363C 

. 598 

160 

ACF7383 

598 

161 

ACF7401 C 

598 

180 

ACF7410C 

598 

182 

ACF7480C 

598 

184 

ACF77HG 

598 

162 

AY1 0212 

558 

183 

AY1-0212A 

558 

184 

AY1-1006 

558 

115 

AY1 -10078 

558 

126 

AY 1 - 1 3 1 3 

558 

1 55 

AY1-1320 

558 

84 

AY 1-2006 

558 

H6 

AY 1-5050 

558 

127 

AY1-5051 

558 

108 

AY1 -6721/5 

558 

110 

AY1 -6721/6 

558 

117 

AY 1-8622 

557 

34 

AY1016 

1 105 

14 

AY3-021 4 

558 

185 

AY3-021 5 

558 

186 


558 

187 

AY3-1014A 

349 

51 

AVS-iOiS 

349 

50 

AV9-^n 

259 

177 

AY3-81 10 

554 

- 88 

AY3-81 1 2 

554 

- 89 

AY3-8203 

561 

-130 

AY3-8330 

561 

-139 

AY3-8500 

558 

- 13 

AY3-8500-.T 

558 

- 14 

AY3-8515-1 

558 

- 58 

AY3-8550 

558 

- 15 

AY3-8550-1 

558 

- 16 

AY3-8600 

558 

- 17 

AY3-8600-1 

558 

- 18 

AY3-8601 

558 

• 19 

AY3-8602 

558 

- 20 

AY3-8603 

558 

- 2’ 

AY3-8604 

558 

- 22 

A v 3 3605 

558 

23 

AY3-861 5-1 

558 

- 59 

AY3-8700 

• *"->58 

• 24 

AY3-8700-1 

558 

- 25 

AY3-8900 

558 

- 26 


561 

-160 

AY3-89G0-1 

558 

- 27 


56 1 

-161 

AY3-9400 

599 

- 4 

AY3-9401 

599 

- 5 

AY3-941 0 

599 

6 

AY5-101 1 

H 105 

- 15 

AY5-101 3 

« 105 

- 16 

AY5-1013A 

349 

- 54 

AY5-1016 

315 

- 88 


316 

- 14 

AY5-1200A 

556 

-131 

AY5-1 202A 

556 

•132 

AY5-1203A 

556 

-134 

AY5-1204A 

556 

-135 

AY5-1224A 

556 

-136 

AY5-1230 

554 

- 93 

AY5-1 231 

554 

- 94 

AY5 1232 

554 

- 95 

AY5-1233 

554 

- 96 

AY5-1250 

554 

- 97 

AY5-1251 

554 

- 98 

AY5-1315 . 

558 

-16! 

AY5-1317A 

558 

- 94 

AY5-2376 

329 

■ 44 

AY5-3500 

259 

-166 

AY5-3507 

259 

-162 


H 129 

- 5 

AY5-351 0 

259 

-163 

AY5-3600 

329 

- 58 

AY5-4007 

258 

- 70 

AY5-4007A 

258 

- 71 

AY5-4007D 

258 

- 72 

AY5-4057 

258 

- 49 

AY5-5053 

318 

- 6 


322 

- 40 


Device 

Page-Line 

AY5-5054 

318 - 

7 

AY5-81 00 

559 - 

5 

AY5-8102 

559- 

6 

AY5-8290 

561 - 

131 

AY5-8300 

559 

129 

AY5-8301 

559 

1 31 

AY5-831 0 

559 

133 

AY5-831 1 

559 

134 

AY5-3320 

559 

138 

A Y5-832 1 

559 

135 

AY5-8322 

559 

136 

AY5-8324 

559 

137 

AY5-8410 

560 

183 

4Y5-841 1 

560 

184 

A Y5-8420 

560 

185 

AY5-8450 

560 

186 

AY5-8460 

560 

187 

AY5-8461 

560 

188 

AY5-9100 

598 

61 


11 106 

14 

AY5-91 06 

598 

62 

AY5-91 10 

598 

63 

AY5-91 18 

598 

64 

AY5-9120 

598 

65 

AY5-9200 

598 

85 

AY5-9300 

598 

1 1 

AY5-9500 

598 

87 

Ay5 960 i 

596 

1 10 

AY5-9802 

598 

111 

AY5-9603 

598 

112 

AV5-9804 

596 

1 13 

A Y5-9805 

598 

115 

AY5-9806 

598 

116 

AY5-9807 

598 

1-17 

AY5-9808 

598 

118 

AY5-9821 

598 

119 

AV5-9822 

598 

1-4 


598 

120 

AY5-9823 

598 

121 

A v 6 9824 

598 

122 

AY5-9825 

, 598 

123 

AY5-9826 

- 598 

124 

AY5-9827 

598 

125 

A v 5-9828 

598 

126 

AY6-1013 

349 

45 

AY6-401 6 

315 

89 


356 - 

15 

AY8-1472B 

349- 

13 

AY8-1482B 

349 

21 

AY9-1000 

558 

138 

C/CF583 

556 

8 

C/CF585 

556 

9 

C/CF589 1 

556 

10 

C/CF593 

556 

11 

C/CF594 

556 

12 

C/CF695 

556 

13 

C/CF596 

556 

14 

C/CF598 

556 

1 5 

C/CF599 

556 

16 

C/CF683 

556 

18 

C/CF685 

556 

20 

C/CF587 

556 

21 

CF689 

556 

23 

CK3000 

556 

185 

CK3 1 00 

556 

186 

CK3200 

556 

187 

CK3300 

557 

29 

CK3400 

556 

188 

CK3500 

556 

137 

CP-1600 

1506 

40 


1517 

3 

CP-1610 

1506 

41 

C683D 

556 

17 

C685D 

556 

19 

C687D 

556 

22 

C689D/HV 

556 

24 

C716 

556 

83 

C717 

556 

84 

C717X 

556 

85 

C718 

556 

86 

C71 9 

556 

78 

C720 

556 

79 

DAC1600 

1506 

47 

Economega 

561 

141 

ER1105 

1001 

27 

ER 1 400 

.1159 



1001 

1 2 


Device 

Page-Line 

ER! 71 1 

1001 - 

19 

ER173T 

1001 - 

35 

ER2050 

.1162 



1001 - 

9 

ER2051 

.1162 



1001 ■ 

7 

ER2401 

1001 

44 

ER2401A 

1001 - 

45 

ER2800 

.1164 



1001 - 

53 

ER2805 

*1164 



1001 

51 

ER3400 

*1170 



1001 - 

41 

ER3401 

*1170 



1001 - 

43 

IOB1680 

1606- 

51 

LP1000 

1509- 

178 

LP1010 

1509 - 

176 

LP1030 

1509 - 

174 

LP6000 

1509 - 

180 

LP8000 

1509 

172 


1517 . 

4 

MBM851 

3i 3 

104 

MEM4956 

561.- 

132 

MEM4962 

559- 

26 

MEM4963 

559- 

27 

MEM85 i 

313 - 

105 

MEM853 

314 - 

22 

MEM855 

314- 

2 

MEM656 

314 - 

3 

MEM857 

314 - 

17 

MUX 1600 

316 - 

17 


1506 - 

49 

NC501 

609 

111 

NC511 

609 

112 

NC513 

610 

62 

NC520 

609 - 

3 

NC521 

609 - 

4 

NC562 

609 - 

12 

NC572 

609 - 

114 

Omega 

561 - 

14? 

PC 501 

603 - 

31 

PC502 

605 - 

3 

PC 503 

606 - 

116 

PC511 

609 - 

113 

PC513 

61 0 - 

63 

PC521 

602 - 

5 

PC523 

606 

4* 

PIC1650 

1506 - 

42 


1518 - 

1 

PIC 1664 

1506- 

44 

R A3 -4 200 

1018 - 

114 

RA3-4256 

1014 - 

90 

RA3-4256A 

1015 - 

8 

RA3-4256B 

1014 

124 

RA3-4402 

1018 - 

110 

R03- 16384 

1023 

105 

RQ3-20480 

1 023 - 

94 

R03-2513 

999 - 

8 

RO3-2560 

1021 - 

34 

RO3-4096 

1021 - 

70 

003-5120 

1021 - 

99 

R03-8316A 

1023 - 

86 

R03-83168 

1023 - 

43 

R03-8316C 

1023 - 

20 

R03-9316A 

1 023 - 

87 

R03-931 68 

1023 - 

44 

R03-S316C 

1023- 

21. 

R03-9332C 

1023 - 

107 

RO5-1302 

1020 - 

97 

RO5-2240S 

999 - 

34 

R05-5184 

999 - 

1 1 3 

R05-8192 

1020 - 

6 

RO6-1024-4 

1020- 

63 

R06-1 024-8 

1020 - 

27 

RO6-2048-4 

1021 - 

29 

RO6-2048-8 

1020- 

98 

R07-1 024-4 

1020- 

64 

RO7-1024-8 

1020 - 

28 

RO7-2048-4 

1021 - 

30 

R07 2048-8 

1020- 

99 

Stereomega 

554 - 

90 

SAA1024 

560- 

189 

SAA 1025-01 

560- 

190 

SAA1Q25-02 

560 - 

191 

SBA 

260 - 

51 


Device Page-Line 


SBA 

1505 - 

103 

SL5-C2100 

1 029 - 

3 

SL5-C21 28 

1029 - 

17 

SL5-2050 

1028 - 

59 

SL5-2064 

1028 - 

74 

SL5-2123 

1029 

10 

SL5-40* 6 

1028 - 

38 

SL5-4025 

1028 - 

41 

5L5-4C32 

1C2e - 

52 

SL6-3050 

1028 - 

60 

SL6-2064 

’028 - 

75 

SL6-4025 

1028 

42 

SlS-4032 

1028 - 

53 

SS5-1032 

1028 - 

46 

SS5-821 1 

1028 - 

34 

SS5-8212 

1028 - 

35 

SS6-1032 

1028 - 

47 

SS6-821 1 

1028- 

36 

SS6-8212 

1028 - 

37 

T1001 

56’ - 

133 

Til 01 

561 - 

134 

T 1 201 

561 

135 

UA r 700C • 

11 11’ 

8 

Harris 



Semiconductor 


HA-2000 

545 - 

169 

HA-2005 

545 - 

170 

HA-2050 

. 660 


HA-2050A 

* 660 



586 - 

35 

HA-2055 

. 660 



568 - 

16 

HA-2055A 

. 660 



586 - 

36 

HA-2060 

. 664 


HA-2060A 

. 664 



586 - 

29 

HA-2065 

. 664 



588 - 

12 

HA-2065A 

* 664 



586- 

30 

HA-2400 

* 668 



546 - 

6 


580- 

32 


f i’3- 

18 

HA-2404 

. 668 



546 - 

7 


580 - 

33 

HA-2405 

. 668 



546 

8 


585 - 

/ 


1 113- 

18 

HA-2420 

. 746 



615 

45 


11 114 

3 

HA-2425 

. 746 



615 - 

46 


f 114- 

3 

HA-2500 

. 672 



580 - 

28 

HA-2502 

. 672 



564- 

59 

HA-2505 

. 672 



584 

60 

HA-2510 

. 676 



565 - 

73 


584 ■ 

52 


11 113- 

14 


H 113- 

17 

HA-2512 

* 676 



■ 586- 

2 

HA-2515 

. 676 



586 

5 

HA-2520 

* 680 



565 - 

51 


584- 

53 


f 113- 

12 


1i 113 

13 

HA-2522 

. 680 



586- 

3 

HA-2525 

. 680 



586 - 

8 

HA-2530 

. 684 



365 - 

37 


Device Page-Line 


HA -25 30 

5V7 - 

9 


« 1 ’4 - 

2 

HA-2535 

* 684 



565 - 

39 


580- 

27 


t ”4- 

2 

HA-2600 

« 688 



576- 

52 


1! 113- 

1 i 


H 113- 

13 


1 113- 

14 


H H3 - 

17 


11 114- 

1 

HA-2602 

. 688 



579 - 

4? 

HA-2605 

. 688 



579- 

43 


1 114- 

1 

HA-2620 

* 692 



565 - 

19 


577 - 

36 


H 113- 

12 


11 113 - 

16 


H 113- 

’7 

HA-2622 

* 692 



579- 

49 

HA-2625 

* 692 



570 

50 

HA-2630 

* 696 



545 

40 








545 - 

41 

HA-2640 

. 700 



565 - 

99 


577 - 

39 

HA-2645 

» 700 



566 - 

•00 


582 - 

28 

HA-2650 

* 704 



589 ■ 

.29 

HA-2655 

* 704 



589 - 

56 

HA-2700 

* 708 



666 - 

128 


577 - 

3 

HA-2704 „ 

* 708 



566 

129 


577 - 

4 

HA-2705 

. 708 



566- 

130 


580 

4 

HA-2720 

* 712 



566 - 

100 


567- 

5 


576- 

46 

HA-2725 

* 712 



566 

101 


567 - 

6 


579 - 

28 

HA-2730 

* 718 



567 

30 


589 • 

20 

HA-2735 

* 718 



567 - 

3- 


589 - 

39 

HA-2820 

. 750 



596 • 

15 


U 131 - 

4 


H 131 

6 

HA-2825 

. 750 



596 - 

16 


f 13’ - 

6 

HA-2900 

. 724 



566- 

55 


569 - 

19 


H ' 114 . 

4 

HA-2904 

. 724 



566 - 

44 


569 - 

15 

HA-2905 

. 724 



569 

28 

HA-4602-2 

. 728 



592 - 

33 

HA-4605-5 

. 728 



593 - 

4 

HA-4741 

* 735 


HA-4741-2 

. 735 



Device Page-Line 


HA-4741-2 

693 - 

2 

HA-4741-5 

. 735 



693 - 

43 

HA-4900 

* 739 



552 - 

51 

HA-4905 

* 739 



553 - 

37 

HA-709 

1i 113- 

13 

HA-909 

. 656 



580- 

40 


H 113- 

9 


<! H3- 

10 


H 113- 

13 

HA-911 

. 656 



583 - 

25 


f 113- 

9 


11 113- 

10 

HA-2050 

587 ■■ 

36 

HA-2060 

587 - 

35 

HC5532-9 

. 754 


HC55516 

1i 119 - 

13 

HC55516-2 

. 754 



598 

50 

HC55516-8 

. 754 



598 - 

51 

HC55516-9 

. 754 



598 - 

52 

HC55532 

e ’ ’9 

1 3 

HC55532-2 

. 754 



598 - 

53 

U^CggOO.D 

. 754 



598 - 

54 

HC55532-9 

* 754 



598 - 

55 

HD04821 

562 - 

53 

H0O4822 

562 ■ 

54 

HD04S23 

562 

55 

HDO4830 

562 - 

56 

HDQ4831 

562 • 

57 

HD0165 

. 453 



329 - 

9 


1 106- 

15 

HD I486 

331 - 

47 

HD 1489 

335 - 

46 

HD1489A 

335 ■ 

58 

HD234 

234 - 

63 

HD245 

. 456 



334 - 

33 


1! 105- 

1 7 


H 105 - 

18 

HD246 

* 456 



338 

49 


1 105- 

1 7 


f 105- 

18 

HD248 

* 456 



338 - 

47 

HD249 

. 456 



338 - 

50 

HD334 

234 - 

64 

HD4702 

.1634 


HD4702-2 

.1634 



215- 

57 


349 - 

110 


1504 - 

143 

HD4702-9 

.1634 



215 ■ 

58 


349 - 

’ 1 1 


’ 504 - 

144 

HD534 

234 - 

65 

HD535 

233 - 

172 

HD536 

326- 

28 

HD54COO 

209 - 

165 

HD54C02 

■ 211 - 

62 

HD54C04 

. 205 - 

8 

HD54C08 

209 - 

52 

HD54C10 

209- 

135 

HD54C107 

209 

3 

HD54C14 

215 - 

116 

HD54C151 

2 1 3 ■ 

21 

HD54C 1 54 

208 ■ 

16 

HD54C157 

212 • 

176 

HD54C160 

206 - 

79 

HDS4C161 

205 - 

176 

HD54C162 

206 ■ 

96 

HD54C163 

205 • 

193 

HD54C164 

2’ 4 ■ 

80 

HD54C165 

214 ■ 

85 
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Device Page-tine 


Harris 

Semiconductor 

(cont’d) 


HD54C173 

208- 

136 

HD54C174 

208- 

155 

HD54C175 

208- 

124 

HD54C1 92 

206- 

156 

HD54C193 

206- 

34 

HD54C195 

213- 

182 

HD54C20 

209 - 

99 

HD54C200 

212- 

75 


1012- 

110 

HD54C221 

21 3 - 

47 

HD54C30 

209- 

77 

HD54C32 

210 - 

146 

HD54C42 

207- 

127 

HD54C48 

207- 

148 

HD54C73 

209- 

1 

HD54C74 

208- 

101 

HD54C76 

208 - 

173 

HD54C83 

204- 

7 

HD54C85 

204 - 

62 

HD54C86 

210- 

57 

HD54C89 

212- 

60 


1011 - 

75 

HD54C90 

206- 

71 

HD54C901 

205- 

49 


214- 

177 

HD54C902 

204 - 

156 


214 - 

182 

HD54C903 

205 - 

54 


214 - 

188 

HD54C904 

204 - 

162 


214 - 

194 

HD54C905 

215 - 

79 

HD54C906 

204 - 

129 

HD54C907 

204 - 

135 

HD54C908 

208 - 

93 

HD54C909 

215 : 

63 


553 - 

26 

HD54C914 

215- 

118 

HD54C922 

329- 

13 

HD54C923 

329- 

19 

HD54C925 

207- 

31 

HD54C926 

207 - 

33 

HD54C927 

207- 

41 

HD54C928 

207 - 

47 

HD54C93 

205 - 

92 

HD54C95 

214 - 

8 

HD545 

* 456 



334 - 

34 


H 105- 

17 


1 105- 

18 

HD546 

* 456 



338 - 

51 


1 105- 

17 


1 105- 

18 

HD548 

* 456 



338 - 

48 

HD549 

* 456 



338 - 

52 

HD6101 

* 1633 


HD6101-2 

*1633 


HD6101-9 

*1633 


HD6101A-2 

*1633 



1508 - 

114 

HD6101A-9 

*1633 



1508 - 

115 

HD6402 

.1632 



H 148- 

9 

HD6402-2 

.1632 



1508 - 

120 

HD6402-9 

*1632 



1508 - 

121 

w D5403-2 

1508 - 

122 

HD6403-9 

1508 - 

123 

HD6405 

*1634 


HD6405-2 

.1634 



21 5 - 

59 


349 - 

112 


1508 - 

136 

HD6405-9 

*1634 



215 - 

60 


349 - 

113 


1508 - 

137 


Device 

Page-Lme 

HD6600-2 

255- 

81 

HD6600-5 

255 

82 

HD6605-2 

255 

83 

HD6605-5 

255 

84 

HD70C95 

204 

142 

HD70C97 

204 

143 

HD74COO 

209 

166 

' HD74C02 

211 

63 

HD74C04 

205 

9 

HD74C08 

209 

53 

HD74C10 

209 

136 

HD74C107 

209 

4 

HD74C14 

215 

117 

HD74C151 

213 

22 

HD74C154 

208 

17 

HD74C1 57 

212 

177 

HD74C160 

206 

80 

HD74C161 

205 

177 

HD74C162 

206 

97 

HD74C163 

205 

194 

HD74C1 64 

214 

81 

HD74C165 

214 

86 

HD74C173 

208 

137 

HD74C174 

208 

156 

HD74C175 

208 

125 

HD74C192 

206 

157 

HD74C193 

206- 

35- 

HD74C195 

214 

2 

HD74C20 

209 

100 

HD74C200 

212- 

76 


1012 - 

111 

HD74C221 

213 - 

48 

HD74C30 

209 - 

78 

HD74C32 

210- 

147 

HD74C42 

207 

128 

HD74C48 

207- 

149 

HD74C73 

209- 

2 

HD74C74 

208- 

102 

HD74C76 

208- 

174 

HD74C83 

204 - 

, 8 

HD74C85 

204 ■ 

m 

HD74C86 

210- 

58 

HD74C89 

212- 

61 


1011 - 

76 

HD74C90 

206- 

72 

HD74C901 

205 - 

50 


214 - 

178 

HD74C902 

204- 

157 


214- 

183 

HD74C903 

205- 

55 


214 - 

189 

HD74C904 

204 - 

163 


214 - 

195 

HD74C905 

215 - 

80 

HD74C906 

204 - 

130 

HD74C907 

204 - 

136 

HD74C908 

208 

94 

HD74C909 

215- 

65 


553- 

27 

HD74C914 

215 - 

119 

HD74C922 

329- 

14 

HD74C923 

329- 

20 

HD74C925 

207- 

32 

HD74C926 

207- 

34 

HD74C927 

207- 

42 

HD74C928 

207- 

48 

HD74C93 

205- 

93 

HD74C95 

214 - 

9 

HD80C95 

204- 

144 

HD80C97 

204 - 

145 

HD88C29 

215- 

72 

HD88C30 

235 - 

68 

H1 1080 

* 449 



321 - 

55 


1 124- 

17 


H 124- 

18 

HI1085 

. 449 



321 - 

54 


1 124- 

17 

HI1800A 

. 406 


HI1800A-2 

* 406 



31 1 - 

52 

HI1800A-4 

* 406 


HI1800A-5 

. 406 



31 1 - 

53 

HI1818 

* 436 


HI1818A 

* 436 



Device Page-Line 


HI1818A-2 

* 436 



315 - 

6 

HI1818A-5 

* 436 



315 - 

7 

H1 1828 

* 436 


HI1828A 

* 436 


HI1828A-2 

. 436 



314 - 

66 

HI1828A-5 

* 436 



314- 

67 

H1 1840 

* 440 


HI1840-2 

* 440 



316- 

5 

HI1840-5 

* 440 


HI200 

* 394 


HI200-2 

* 394 



307 - 

36 

HI200-4 

* 394 


HI200-5 

* 394 



307- 

47 

HI201 

* 400 


HI201-2 

* 400 



308- 

34 

HI201-4 , 

* 400 


HI201-5 

* 400 



308- 

37. 

HI5040 

* 410 


HI 5040-2 

* 410 



307 - 

1 

HI5040-5 

* 410 



307- 

2 

HI5041 

* 410 


HI 504 1-2 

* 410 



307 - 

40 

HI5041-5 

* 410 



307 - 

41 

HI 5042 

* 410 


HI5042-2 

* 410 



309 - 

43 

HI5042-5 

* 410 


• — 

309 - 

44 

HI5043 

* 410 


HI 5043-2 

* 410 



310 - 

52 

HI5043-5 

* 410 


/ 

310- 

53 

HI5044 

* 410 


HI5044-2 

* 410 



311 - 

30 

HI5044-5 

* 410 



311 - 

31 

HI5045 

* 410 


HI5045-2 

* 410 



311 - 

47 

HI5045-5 

* 410 



311 - 

48 

HI5046 

* 410 


HI5046-2 

* 410 



312- 

25 

HI5046-5 

* 410 



312- 

26 

HI5046A 

* 410 


HI5046A-2 

* 410 



312 - 

22 

HI5046A-5 

* 410 



312- 

23 

H15047 

* 410 


HI5047-2 

* 410 



312 - 

70 

HI5047-5 

* 410 



312 - 

71 

HI5047A 

* 410 


HI5047A-2 

* 410 



312 - 

68 

HI5047A-5 

* 410 



312 - 

69 

HI5048 

* 410 


HI 5048-2 

. 410 



307- 

23 

HI5048-5 

* 410 



307 - 

24 

HI5049 

* 410 


HI5049-2 

* 410 



311 - 

36 

HI5049-5 

. 410 



311 - 

37 

HI5050 

* 410 



Device 

Page-Line 

HI 50 50-2 

* 410 



309- 

32 

HI5050-5 

* 410 



309- 

33 

HI5051 

* 410 


HI5051-2 

* 410 



310- 

41 

HI5051-5 

* 410 



310- 

4 2 

HI506 

* 418 


HI506-2 

* 418 



315- 

100 

HI 506-5 

* 418 



315- 

101 

HI506A 

* 424 


HI506A-2 

* 424 



315 - 

116 

HI506A-5 

* 424 



316- 

4 

HI507 

* 418 


Hf507-2 

* 418 



315 - 

60 

HI507-5 

* 418 



315- 

61 

H1507A. 

* 424 


HI507A-2 

* 424 



315 - 

76 

HI507A-5 

* 424 



315 - 

78 

HI508 

* 430 


H 1508 A 

* 430 


HI508A-2 

* 430 



315 - 

15 

HI508A-5 

* 430 



315- 

18 

HI509A-2 

314- 

72 

HI509A-5 

314 - 

75 

HI562 

* 444 


HI 562-2 

* 444 



323 - 

8 

H1562-4 

. 444 



323- 

10 

HI562-5 

* 444 



323- 

11 

HI562-8 

* 444 



323 - 

9 

HMS6100 

1 146- 

7 

HM01 0 

258- 

115 

HM0104 

258- 

132 

HMOriO 

258- 

126 

HM012 

258- 

116 

HM013 

258- 

117 

HM0168 

258- 

137 

HM0186 

258- 

142 

HM030 

258- 

134 

HM031 

258 - 

135 

HM034 

258 - 

136 

HM040 

258- 

139 

HM041 

258- 

140 

HM044 

258 - 

141 

HM050 

258 - 

128 

HM051 

258- 

129 

HM055 

258 - 

130 

HM074 

258- 

111 

HM075 

258- 

112 

HM076 

258- 

113 

HM080 

258- 

119 

HM081 

258- 

120 

HM084 

258- 

121 

HM090 

258- 

123 

HM091 

258- 

124 

HM093 

258- 

125 

HM6100 

*1631 

1518 - 

2 


f 146- 

8 


fl 148- 

8 


f 148- 

g 


f 148- 

10 


11 148 - 

11 

HM6100-2 

.1631 

1508 - 

109 

HM6100-9 

*1631 

1508 - 

110 

HM6100A 

*1631 

1518- 

3 

HM6100C 

*1631 


HM6312 

212- 

170 

HM6312-2 

1022- 

99 


Device 

Page-Line 

HM6312-9 

1022- 

100 

HM6312A-2 

1022- 

97 

HM6312A-9 

1022 - 

98 

HM6402-2 

349- 

65 

HM6402-9 

349- 

66 

HM6402A-2 

349- 

74 

HM6402A-9 

349- 

75 

HM6403-2 

349- 

67 

HM6403-9 

349- 

68 

HM6403A-2 

349- 

76 

HM6403A-9 

349- 

77 

HM6441A-2 

*1175 


HM6501 

*1174 



212- 

110 

HM6501-2 

*1174 



1014- 

69 

HM6501-5 

*1174 


HM6501-9 

*1174 



1014 - 

31 

HM6501B-2 

*1174 



1013 - 

90 

HM6501B-9 

*1174 



1013- 

91 

HM6504 

*1176 


HM6504-2 

*1176 



1019- 

27 

HM6504-5 

*1176 



1019- 

28 

HM6504-9 

*1176 


HM6508 

*1180 



212- 

141 

HM6508-2 

*1180 



1017- 

43 

HM6508-5 

*1180 


HM6508-9 

*1180 



1017- 

17 

HM6508A-2 

*1180 



1016- 

42 

HM6508A-9 

*1180 



1016- 

43 

HM6508B-2 

*1180 



1016- 

101 

HM6508B-9 

*1180 



1016- 

102 

HM6508C 

*1180 


HM6508C-2 

*1180 



1016 - 

58 

HM6508C-9 

*1180 



1016 - 

59 

HM6508D 

*1180 



1017 - 

55 

HM6509-9 

*1180 


HM6514 

.1178 


HM6514-2 

*1178 



1018 - 

29 

HM6514-5 

*1178 



1018 - 

28 

HM6514-9 

*1178 


HM6518 

*1181 



212- 

142 

HM6518-2 

*1181 



1017 - 

44 

HM6518-5 

• 1181 


HM6518-9 

*1181 



1017 - 

18 

HM6518A-2 

*1181 



1016- 

44 

HM6518A-9 

*1181 



1016- 

45 

HM6518B-2 

*1181 



1016- 

103 

HM6518B-9 

*1181 



1016- 

104 

HM6518C-2 

*1181 



1016- 

60 

HM6518C-9 

.1181 



1016- 

61 

HM6518D 

.1181 



1017- 

57 

HM6551 

.1175 



212 - 

111 

HM6551-2 

*1175 



1 0 1 4 - 

70 

HM6551-5 

.1175 


HM6551-9 

*1175 



1014 - 

32 

HM6551A-2 

*1175 



1013 - 

41 

HM6551A-9 

*1175 



Device 

Page-Une 

HM6551A-9 

1013- 42 

HM6551B-2 

*1175 

1013- 92 

HM6551B-9 

*1175 

1 01 3 - 93 

HM6551C-2 

.1175 

1013- 50 

HM6551C-9 

*1175 

1013- 51 

HM6552 

212-112 

HM6561 

*1182 

212-113 

HM6561-2 

*1162 

1014 - 68 

HM6561-5 

*1182 

HM6561-9 

*1182 

1014- 30 

HM6561A-2 

*1182 

1013- 39 

HM6561A-9 

*1182 

1013- 40 

HM6561B-2 

*1182 

1013- 88 

HM6561B-9 

*1182 

1013- 89 

HM6561C-2 

*1182 

1013- 48 

HM6561C-9 

*1182 

1013 -.49 

HM6562 

*1183 

212-114 

HM6562-2 

*1183 

1014- 67 

HM6562-5 

*1182 

*1183 

HM6562-9 

*1183 

1014- 29 

HM6562A-2 

*1183 

1013- 37 

HM6562A-9 

*1183 

HM6562B-2 

*1183 

1013- 86 

HM6562B-9 

*1183 

1013- 87 

HM6562C-2 

*1183 

1013- 46 

HM6562C-9 

*1183 

1013- 47 

HM6610 

212 - 41 

HM6611 

*1184 

212- 42 

HM6611-2 

*1184 

1004 - 6 

HM6611-9 

*1184 


1004 - 7 

HM6612 

212- 43 

HM7602 

*1192 

HM7602-2 

*1192 

1003- 14 

HM7602-5 

*1192 

1003- 7 

HM7602-9 

*1192 

HM7603 

*1192 

HM7603-2 

*1192 

1003- 19 

HM7603-5 

*1192 

1003- 11 

HM7603-9 

.1192 

HM7608 

.1235 

HM7608-2 

*1235 

HM7608-5 

*1235 


1006 - 55 

HM7608-9 

*1235 

HM7610 

.1192 

HM7610-2 

*1192 

1003-108 

HM7610-5 

*1192 

1003 - 75 

HM7610-9 

*1192 

HM76-10A 

.1200 

HM7610A-2 

*1200 

HM7610A-5 

.1200 

1003 - 61 

HM7610A-9 

*1200 

HM7611 

*1192 

HM7611-2 

*1192 

1003- 112 
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Device 

Paye-Unc | 

Device 

Page-Line 

Harris 



HM7646R 

*1212 


Semiconductor 


HM7646R-2 

HM7646R-5 

*1212 

.1212 


(corn d) 




1005- 

15 




HM7646R-9 

.1212 


HM7611 5 

a 1192 


HM764/R 

*1212 





HM7647R-2 

.1212 


HM7611-9 

*1192 


HM7647R-5 

.1212 


HM7611A 

*1200 



1005 - 

21 

HM7611A-2 

*1200 


HM7S47R-9 

,1212 


HM7611A-5 

.1200 


1 HM7648 

.1218 



1003 - 

63 

HM7648-2 

.1218 


HM7611A-9 

ro 

o 

o 


' HM7648-5 

.1218 


HM7620 

*1192 



1005 ■ 

13 

HM 7620-2 

.1192 


HM7648-9 

,1218 



1004 ■ 

110 

HM7649 

*1218 


HM7620-5 

.1192 


HM7649-2 

.1218 



1004 • 

89 

HM7649-5 

.1218 


HM7620-9 

.1192 



1005 - 

19 

HM7620A 

.1202 


HM7649-9 

,1218 


HM7620A-2 

*1202 


HM7660 

254 - 

47 

HM7620A-5 

.1202 


HM7660-2 

1002 - 

18 


’004 

70 

HM7660-5 

1002 - 

16 

HM7620A-9 

.1202 


HM7661 

254 - 

48 

HM7621 

*1192 


HM7661-2 

1002 - 

19 

HM7621-2 

*1192 


HM7661 -5 

1002 - 

17 


1004 - 

111 

HM7680 

*1220 


i-3 

* i i32 


HM7680-2 

.1220 



1004 - 

95 

HM7680-5 

,1220 


HM7621-9 

.1192 



1006- 

48 


* t262 


HM7680-9 

*1220 


HM7621A-2 

.1202 


HM7680P 

.1232 


HM7621A-S 

*1202 


HM7680P-2 

.1232 



1004 - 

71 

HM7680P-5 

*1232 


HM7621A-9 

*1202 



1006 - 

49 

HM7640 

*1192 


HM7680P-9 

.1232 


HM7640-2 

.1192 


HM7680R 

.1226 



1005 - 

74 

HM7680R-2 

'.1226 


HM7640-S 

*1192 


HM7680R-5 

.1226 



1005 - 

36 


1006 - 

50 

HM7640-9 

*1192 


HM7680R-9 

*1226 


HM7640A 

*1204 


HM7680RP 

.1234 


HM7640A-2 

*1204 


HM7680RP-2 

.1234 


HM7640A-5 

.1204 


HM7680RP-5 

.1234 



1005 - 

5 


'1006- 

51 

HM7640A-9 

.1204 


HM7680RP-9 

.1234 


HM/640AH 

* 1206 


HM7681 

*1220 


HM7640AR-2 

. 1206 


HM7681-2 

.1220 


HM7640AR-5 

*1206 


HM7681-5 

*1220 



1 005 

14 . 


1006 - 

56 

HM7640AR-9 

.1206 


HM7681-9 

*1220 


HM7641 

.1192 


HM7681P 

*1232 


HM7641-2 

* 1 19? 


HM?681P-2 




1005 - 

77 

HM7681P-5 

,1232 


HM7641-5 

*1192 



1006 - 

57 


1 005 - 

46 

HM7681P-9 

, 1232 


HM7641-9 

*1192 


HM7681R 

. 1226 


HM7641A 

.1204 


HM7681R-2 

*1226 


HM7641A2 

.1204 


HM7681R-5 

*1226 


HM7641A-5 

.1204 



1006 - 

58 


1005 • 

6 

HM7681R-9 

.1226 


HM7641A-3 

.1204 


HM7681RP 

.1234 


HM7641AR 

*1206 


HM7681RP-2 

*1234 


HM7641AH-2 

.1206 


HM7681RP-5 

*1234 


HM7641AR-5 

.1206 



1006 - 

60 


1005 • 

20 

HM7681RP-9 

*1234 


HM7641 AR-9 

*1206 


HM7683 

*1241 


HM7642 

*1192 


HM7683-2 

.1241 


HM7642-2 

.1192 


HM7683-5 

.1241 



1 006 

36 


*006 - 

65 

HM7642-5 

.1192 


HM7683-9 

,1241 



1 006 - 

1 7 

HM7684 

.1242 


HM7642-9 

*1192 


HM7684-2 

.1242 


HM7643 

.1192 


HM7684-5 

.1242 


HM7643-2 

*1192 



1007 - 

17 


1006 - 

37 

HM7684-9 

.1242 


HM7643-5 

.1192 


HM76840-5 

*1243 



1006 ■ 

23 

HM7684P 

*1243 


HM7643-9 

*1192 


HM7684P-2 

.1243 


HM7644 

*1192 


HM7684P-5 

*1243 


HM7644-2 

.1192 

| 


*007 - 

18 


1006 

30 

HM7684P 9 

*1243 


HM7644-5 

.1192 


HM7685 

*1242 



1 006 - 


HM7685-2 

*1242 


HM7644-9 

*1192 


HM7685-5 

*1242 


MM7646AR-5 

*1212 






1005 - 

16 


1007 - 

24 




HM7685-9 

.1242 



Device 

Page-Line 

Devise 

Page-Line 

HM7685P 

.1243 

HA1327 

557 -200 

HM7685P-2 

,1243 

HA 1328 

557 - 201 

HM7685P-5 

*1243 

HA1329 

554 - 135 


1007- 25 

HA 1333 

557-202 

HM768SP-9 

*1243 

HA1334 

558- 2 

HM768G 

.1244 

HA 1338 

555 - 7 

HM7686-5 

,1244 

1 007 - 19 

HA1339 

555- 8 

HM7686P 

HM7686P-5 

HA1406 

555 -1 ’9 

,1246 

*1246 

1007- 20 

HA1451 

HA1452 

HA17711 

555-161 
555-162 
552 - 7 

HM7686R 

HM7686R-5 

,1245 

,1245 

HA17723 

HA17741 

609- 66 

564- 25 

HM7686RP 

1007- 21 

*1247 

HD10101 

583 - 5 

217- 87 

HM7686RP-5 

,1247 

HD10102 

217-104 


1007 - 22 

HD10104 

216-164 

HM7687 

,1244 

HD10105 . 

217- 76 

HM7687-5 

,1244 

HD 101 06 

217- 39 


1007- 26 

HD10107 

217- 3 

HM7687P 

,1246 

HD10109 

21 7 - 65 

HM7687P-5 

,1246 

HD10110 

217- 16 


1007- 27 

HDlOl 1 l 

217- 28 

HM7687R 

*1245 

HD10116 

218-167 

HM7687R-5 

*1245 

H010117 

217-146 


1 007 - 28 

HD10118 

217-124 

HM7687RP 

*1247 

HD10119 

217-114 





nwi/oo/nr-a 

* IV,/ 

HD10121 

217-136 


1007- 29 

HD10124 

218-154 

HPROM0512-2 

1003- 50 

HD10125 

218-141 

HPROivi05i2-5 

1 003 - 5 1 

HD10130 

217-157 

HPROM1 024-2 

1003-106 

HD10131 

216-125 

HPROM1 024-5 

1003-107 

HD10132 

217-192 

HPROM1 Q24A-2 

1003-1 04 

HD10133 

217-165 

HPROM1 024A-5 

1003-105 

HD10134 

218- 7 

HPROM8256 2 

1003 - 23 

HD10136 

216- 55 

HPROW8256-5 

1003- 24 

HD10145 

218- 27 

JAN3851 0/201 

1003- 49 


101 1 - 2 

6611-5 

*1184 

HD10148 

218- 37 

Hitachi America, 

HD10160 

HD10161 

219- 36 
216- 88 

Ltd. 


HD10162 

216- 79 

FA8008 

556- 2 

HD10164 

HD10165 

218- 90 

219- 23 

FA8025 

556 - 3 

HD10174 

218-100 

FD1018 

346-178 

HD10175 

217 - 183 

FD1021 

346-138 

HD10179 

216- 32 

HA1 108 

559- 92 

HD10180 

216 - 6 

HA 1 1 1 5 

557-150 

HD10181 

216- 17 

HA1120 

557-151 

HD2501 

240- 81 

HA! 124 

561 - 47 

HD2502 

244 - 49 

HA1125 

561 - 48 

HD2503 

241 - 109 

HA! 126 


HD2E04 * 

240 - 6 


HA 1137 

557 - 70 

HD2505 

243-121 

HA1138 

554 - 31 

HD2506 

244- 11 

HA1142 

557-152 

HD2507 

241 - 6 

HA1144 

561 - 162 

HD2508 

239 1 1 9 

HA1146 

560-127 

HD2509 

242- 30 

HA1 147 

560-128 

HD2510 

236-145 

HA1 148 

560 - 129 

HD2511 

245 -123 

HA1149 

557-132 

HD2512 

243- 64 

HA 1150 

557- 42 

HD2513 

223- 20 

HA1151 

554 - 32 

HD2514 

243- 15 

HA1152 

561 -163 

HD2516 

236- 87 

HA 1 153 

559 - 1 80 

HD2517 

246-129 

HA1154 

561 - 49 

HD2518 

326-192 

HA1155 

561 - 13 

HD2519 

229- 5 

HA1 156 

557-153 

HD2520 

227 - 9 

HA1157 

559 -181 

HD2521 

230-193 

HA1158 

559 -182 

HD2522 

225-192 

HA1159 

561 - 14 

HD2523 

226 - 73 

HA 1 160 

560 - 135 

HD2524 

253 - 78 

HA1173 

557 - 154 


1027- 92 

HA1177 

559 - 1 83 

HD2525 

255 - 8 

HA1180 

561 - 15 

HD2526 

244- 73 

HA1211 

HA 1306 

557 . 43 

HD2528 

242- 31 

554 -126 

HD2529 

234 -133 

HA 1308 

555 - 4 

HD2530 

236- 5 

HA1310 

554 - 127 

HD2531 

232- 23 

HA131! 

554 - 128 

HD2532 

325-113 

HA1312 

554 - 129 

HD2533 

252- 70 

HA1313 

554 - 1 30 

HD2534 

251 -157 

HA 1 3! 4 

HA1316 

554 - 1 32 

554 - 1 33 

HD2535 

1025- 64 

223- 34 

HA1317 

555 - 5 

HD2536 

231 -125 

HA1322 

HA 1325 

555 - 6 

554 - 134 

HD2537 

HD2538 

231 - 77 
231 - 97 


Device 

Page- 

t in© 

Device 

Page-Line 

HD2539 

234 

171 

HD7412 

241 - 

78 

HD2540 

247 

34 

HD74121 

250- 

125 

HD2541 

230 

111 

HD74125 

225 ■ 

60 

HD2542 

228 

121 

HD74126 

225 - 

91 

HD2543 

250 

124 

HD74132 

255 - 

144 

HD2544 

242 

130 

HD74136 

244 - 

141 

HD2545 

255 

110 

HD7414 

255 - 

178 

HD2546 

252 

110 

HD74147 

254 - 

175 


1026 

119 

H074148 

254 - 

147 

HD2547 

224 

26 

HD74150 

250 • 

98 

HD2548 

250 

97 

HD74151 

249 - 

180 

HD254S . 

249 

178 

HD74155 

232 - 

58 

HD2550 

239 

14 

HD74156 

232 - 

98 

HD2551 

239 

67 

HD74157 

247 - 

132 

HD2552 

241 

183 

HD7416 

233- 

135 

HD2553 

325 

149 

HD74160 

229- 

120 

HD2555 

231 

191 

HD74161 

227 • 

188 

HD2558 

327 

1 1 

HD74162 

229 • 

180 

HD2560 

233 

177 

HD74163 

227- 

138 

HD2561 

251 

45 

HD74164 

253 - 

33 

HD2562 

224 

98 

HD74166 

253- 

15 

HD2563 

226 

37 

HD741 7 

233 - 

99 

MU25b4 

2oB 

200 

HU/41 74 

23“ - 

1 7 

HD2571 

249 

179 

HD741 75 

237- 

45 

HD2573 

227 

75 

HD74180 

255 - 

9 

HD2574 , 

344 

84 

HD74190 

230 - 

60 

HD2575 

344 

85 

HD74191 

228 - 

72 

HD2577 

345 

7 

HD74194 

251 - 

193 

HD2578 

243 

65 

HD74198 

252 - 

150 

HD2576 

345 

1 75 

HD/4199 

252 - 

137 

HD2580 

233 

56 

HD7420 

240 - 

7 

HD2902 

326 

180 

MH74?? 

?4 n . 

i c .ri 

HD2903 

326 

130 

HD7426 

233 - 

178 

HD3111 

558 

118 

HD7427 

2&r\ - 

89 

HD32112 

1028 

39 

HD7430 

239 - 

120 

HD3213 

1024 

6 

HD743? 

246 - 

8 

HD3214 

1024 


HD7440 

240 - 

82 


1024 

9 

HD7442 

231 - 

126 

HD3502 

1024 

45 

HD7443 

231 - 

78 

HD3503 

1024 

80 

HD7444 

23’ - 

90 

HD3504 1 

1024 

108 

HD745C 

244 - 

12 

HD3505 

1024 

72 

HQ7451 ~ 

243 - 

122 

HD3506 

1024 

19 

HD7453 

243 - 

66 

HD3507 

1024 

20 

HD7454 

243 - 

16 

HD3508 

1024 

1 1 

HD7460 

244 - 

50 

HD3509 

1024 

32 

HD7472 

234 - 

134 

HD3510 

1024 - 

37 

HD7474 

236 - 

146 

HD3523 

1024 - 

14 

HD7475 

246 - 

130 

HD3524 

1024 

1 5 

HD/485 

224 - 

195 

HD3633 

556 

25 

HD7486 

244 - 

74 

HD4205 

562 

59 

HD7490 

229 - 

6 

HD74S00 

241 

171 

' HD7492 

230- 

194 


9A9 

1 < 7 








22 / - 


HD74S04 

226 

57 

HQ7496 

252- 

1 1 1 

HD74S05 

226 

131 

HM2101 

218 - 

24 

HD74S10 

241 

65 




HD74S11 

238 

161 

HM?1 04 

218 - 

58 

HD74S1 12 

235 

173 

HM2105 

218 

59 

HD74S113 

235 

1-2 


10 i 2 - 

20 

HD74S1 14 

235 

146 

HM2501 

247 - 


HD74S133 

239 

191 

HM2502 

10 H ■ 


HD74S134 

239 

178 

HM2505 

1012 - 

70 

HD74S135 

244 

200 

HM2510 

1016 - 

2 

HD74S14Q 

234 

108 

HM35Q3 

1008 ■ 

29 


333 

29 

HM3503-1 

1008 - 

14 

HD74S15 

239 

2 







HM3503-2 

1 008 - 

27 

HD74S151 

250 

24 

HM4503 

1 009 - 

106 

HD74S174 

238 

9 







HM4503-* 

1009 

79 

HD74S175 

237 

88 

HM4507 

1009 - 

80 

HD74S181 

224 

71 







MD41 1 1 


58 

HD74S20 

240 

66 








1509 - 

29 

HD74S22 

240 

19! 







T8A810 


9 

HD74S251 

250 

78 




HD74S40 

240 

140 

55453 

55463 

345 - 

345 

106 

107 

HD74S64 

243 

99 








345 - 


HD74S65 

243 

110 








345 - 

109 

HD74S74 

236 

200 




HD74S86 

244 

127 



_ 

HD7400 - 

241 

110 

Hughes Aircraft, 


HD7402 

245 

124 

Solid State 


HD7403 

242 

32 

Products 



HD7404 

. 225 

193 



— 

HD7405 

226 

74 

HCMP1802 

1506 - 

77 

HD7406 

233 

1 55 


1518- 

4 

HD7407 

233 

117 

HCMP1802C 

1 506 - 

78 

HD7410 

241 

7 

HCMP1824 

1011 - 

8 ! 

HD74107 

236 

6 


1506 - 

107 


2134 
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Device Page-Une 


Hughes Aircraft, 
Solid State 
Products (cont’d) 


HCMP1824C 

1011 

83 

HCMP1831 

1021 

67 


1506 

116 

HCMP1831C 

1021 

83 

HCMP1832 

1021 

68 


1506 

117 

HCMP1832C 

1021 

84 

HCMP1833 

1022 

58 


1506 

121 

HCMP1833C - 

1022 

84 

HCMP1834 

1022 

59 


1506 

122 

HCMP1834C 

1022- 

85 

HCMP1852 

1506 

83 

HCMP1853 

1506 

92 

HCMP1854 

349 

78 


1506 

101 

HCMP1854C 

349 

63 

HCMP18S6 

1506 

86 

HCMP1857 

1506 

89 

HCMP1858 

1506 

95 

HCMP1859 

1506 

98 

HCTR0107 

258 

66 

HCTR0200 

206 

196 

HCTR0320 

596 

83 

HCTR0347 

596 

86 

HCTR4010 

207 

53 

HCTR6010 

207 

54 

HDSR1024 

1025 

3 

HDSR1025 

1024 

87 

HDSR1026 

1024 

42 

HDSR2048 

1025 

27 

HDSR2164 

1024 

8 

HMUX0190 

326 

21 

HSSR0321 

214 

135 


1028 

32 

HSSR0351 

214 

136 


1028 

33 

300 

562 

60 

313 

562 

61 

325 ' 

562 

153 

328 

562 

154 

352 

562 

62 

359 

562 

63 

367 

562 

64 

371 

562 

65 

398 

562 

66 

400 

562, 

156 

405 

562 

67 


Hybrid Systems 


ADC541-8 

317- 

84 

AOC541B-8 

317 

85 

ADC581-12 

318 

100 

ADC586-10 

318 

2 

ADC586-12 

318 

34 

ADC586-8 

317 

36 

DAC327 

324 

53 

DAC327-4-BCD 

324 

57 

DAC331 C-08 

320 

73 


320 

84 

DAC331C-10 

322 

23 

DAC331C-12 

323 

79 

DAC331M-08 

320 

74 


320 

85 

DAC331M-10 

322 

24 

DAC331M-12 

323 

21 


323 

80 

OAC335-12 

324 

4 

DAC335-3D 

322 

104 

DAC336 

321 

38 

DAC337C-1 

320 

93 

DAC337C-4 

321 

107 

DAC337C-5 

321 

85 

DAC337C-6 

320 

97 

DAC337C-7 

321 

111 

DAC337M-1 

320 

94 

DAC337M-4 

321 

108 

DAC337M-5 

321 

86 

DAC337M-6 

320 

98 

DAC337M-7 

321 

112 


Device 

Pege-Une 

OAC345I 

321 - 94 

DAC345I-12 

323- 82 
323-100 

DAC346V 

321 - 95 
321 - 96 

DAC346V-12 

323- 85 

324- 28 

DAC349-12 

323- 46 

DAC349B-12 

323- 47 

DAC349B-3D 

322-113 

DAC349C-3D 

322-112 

DAC391-12 

323- 39 

DAC391B-12 

323- 40 

MUX202 

315- 16 

MUX203M 

315- 17 

MUX204 

315-117 

R675 

614-152 

R675-3 

614-175 

R675-6 

614-176 

SH703 

615- 47 

HyComp 

DA4000 

323- 48 

HCS310 

311 - 11 

HC3020 

545- 89 
571 - 18 

M/DA2000 

323- 94 

M/DA2005 

323- 95 

M/D2005-1 

321 -105 

Intech/Function 
Modules Inc. 

A8400 

613- 28 

616- 7 

1 

124- 20 

AB400ET-1 

613- 29 
616- 8 

A8402 

613- 30 

616- 9 

A8402ET-1 

613- 31 
616- 10 

A8404 

613- 32 
616- 11 

A8495 

613-171 

A8595 

613-172 

3010 

612- 48 

3020 

612- 43 

3030 

612- 45 

3040 

615-176 

3041 

615-172 

3050 

612- 5 

Integrated 

Photomatrix Inc. 

IPL13 

613-134 

IPL15 

613-143 

IPL16 

613-136 

IPL17 

613-144 

IPL3010 

613- 69 

IPL3016 

613- 70 

IPL3032 

613- 71 

IPL4050 

613- 72 

IPL4064 

613- 73 

IPL4100 

613- 74 

IPL4128 

613- 75 

IPL4256 

613- 76 

IPL7050 

613- 77 

IPL7064 

613- 78 

IPL7100 

613- 79 

IPL7128 

613- 80 

IPL7256 

613- 81 

MC904 

319- 18 

Ml 024 

613- 86 

M128 

613- 82 

M256 

613 - 83 

M512 

613- 84 

M768 

613- 85 

PS12 

613-145 

PS24 

613-146 

2D1 

613- 99 


Device 

Pege-Une 

Intel 

Intetlec 

*1640 


Inteiiec MDS 

*1640 



1508 

15 


1510- 

106 


1512- 

31 


1512- 

105 

MCS-48 

1 146- 

12 


% MS- 

18 

MCS-85 

II 148- 

20 

MULTIBUS 

1 148 - 

14 

M2102A-4 

1017- 

26 

M2102A-6 

1017- 

67 

M2115A 

1015- 

94 

M2115AL 

1016- 

15 

M2125A 

1015- 

95 

M2125AL 

1016- 

16 

M2708 

1006 

113 

M3001 

257- 

9 


1507- 

192 

M3002 

224- 

164 


1507 

187 

M3003 

1508 

10 

M3101 

1011 

59 

M3101A 

1011 

25 

M3212 

1508 

13 

M3214 

1508- 

7 

M3216 

1508- 

2 

M3226 

1508 

4 

M3601 

1004 

5 

M3604 

1005 

82 

M3624 

1005 

87 

M5101 

212- 

116 

M5101-4 

1015- 

12 

M51 OIL-4 

1015 

13 

M8080A 

1510- 

113 

M8102A 

1511 

176 

M8212 

1511 

63 

M8214 

1511 - 

83 

M8216 

151 Q - 

157 

M6224 

1510- 

169 

M8228 

1511 

121 

M8251 

1511 

4 

M8255A 

1511 

100 

M8316 

1512- 

10 

M8702A 

1511 

141 

M8708 

1511 

156 

SDK-85 

*1647 


UPI-41 

1 146 - 

12 


1 148- 

19 

1 101 A 

1013 - 

14 

1101A1 

1013 - 

10 

1103 

1008- 

30 


f 141 

6 

1103-1 

1008 

15 

11 03 A 

1008 - 

22 

1103A-1 

1008 - 

8 

1103A-2 

1008- 

9 

1302 

1020- 

96 

1402A 

1024 

46 

1403A 

1024 

81 

1404A 

1024 

109 

1405A 

1024 

62 

1702 A 

1004 

44 

1702A-2 

1004 

34 

1702A-6 

1004 

61 

1702AL 

1004 

45 

1 702AL-2 

1004 

35 

2101 

% 141 - 

4 

2101 A 

1014 

7 

2101A-2 

1013- 

79 

2101A-4 

1014 

58 

2102 

1 141 

4 

21 02 A 

1016 - 

109 

2102A-2 

1016 

81 

2102A-4 

1017 - 

25 

2102A-6 

1017 

66 

2102AL 

1016 

110 

2102AL-2 

1016 

82 

2102AL-4 

1017 

27 

2104A 

1009 

91 


1 141 

3 


1 148 

15 

2104A-1 

1008 

59 

2104A-2 

1008 

80 

2104A-3 

1009 

.7 

2104A-4 

1009 

59 


PRODUCT INDEX 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

2107A 

1 141 - 

6 

3 207 A 

343- 

125 

8035 

*1648 


t 148- 

15 


1 141 - 

6 


1510- 41 

2107A-1 

1009 

55 

3207 A- 1 

343- 

126 


1520- 2 

2107B 

1 141 

6 

3208A 

348- 

28 


t 148- 18 


11 148 

15 

3212 

1508 - 

12 

8039 

*1650 

2107C 

1009 

34 

3214 

1508- 

6 


1510- 43 

2107C-2 

1008 

104 

3216 

1507 - 

196 


1520- 3 

2107C-4 

1009 

81 

3222 

343- 

3 

8041 

*1651 

2108-2 

1009 

110 


1 141 - 

6 


1510- 57 

2108-4 

1009 

113 

3226 

1508- 

3 


1510-125 

2109-2 

1009 

111 

3232 

343- 

7 


1512-109 

2109-4 

1009 

114 

3242 

343 - 

14 


H 146- 12 

2111 

1 141 

4 

3245 

■ 343- 

101 


1 148- 19 

21 1 1 A 

1013 

111 


1 141 - 

6 

8043 

*1651 

2111A-2 

1013 

72 

3304AL-6 

1021 - 

46 

8048 

*1648 

2111A-4 

1014 

48 

3404 

246- 

70 


1510- 33 

2112 

1 141 

4 

3408A 

348- 

30 


1520- 2 

2112A 

1013 

106 

3601 

1003- 

94 


^ 144- 1 

2112A-2 

1013 

66 

3601-1 

1003- 

66 


H 146- 12 

2112A-4 

1014 

41 

3602 

1004 - 

90 


H 148- 18 

2114 

1018 

43 

3602A 

1004 - 

91 

8049 

*1650 

2114-2 

1017 

102 

3602A-2 

1004 - 

81 


1510- 34 

2114-3 

1018 

8 

3604 

1005- 

37 


1520 - 3 

2114L 

1018 

44 

3604-4 

1005- 

79 

8080 

1 146- 11 

2114L-2 

1017 

103 

3604A 

1005- 

38 


H 148- 14 

2114L-3 

1018 

9 

3604A-2 

1005 - 

17 


1 148- 16 

2115 

1016 

32 

3604 A L 

1005- 

81 

8080A 

1510-112 

2115-2 

1015 

107 

3604 L-6 

1005 - 

80 


1520- 4 

2115A 

1015 

67 

3605 

1006- 

18 


1 126- 16 

21 1 5A-2 

1015 

108 

3605-2 

1006- 

5 


1 146- 10 

2115AL 

1015 

68 

3608 

1006- 

52 


1 148- 16 

2115AL-2 

1015 

109 

3608-4 

1006- 

80 


f 148- 17 

2115L 

1016 

33 

3621 

1003 - 

101 

8085 

*1644 

2116 

1010 

30 

3621-1 

1003 - 

69 


1512- 39 


f 148 

15 

3622 

1004 - 

96 


1521 - 1 

2116-2 

1010 

2 

3622A 

1004 - 

97 


$ 146- 10 

2116-3 

1010 

13 

3622A-2 

1004- 

85 


H 148- 20 

2116-4 

1010 

25 

'3624 

1005 - 

47 

8101 A-4 

1 5* 1 -165 

2117-2 

1009 

119 

3624-4 

1005 - 

86 

8102A-4 

1511 -175 

2117-3 

1010 

3 

3624A 

1005- 

48 

8107B-4 

1511 - 182 


■’010 

14 

3624 A 2 ' 

-005 

22 

'S'T: A-4 ’ 

• - 1SS” 


1010 

26 

3625 

1006- 

24 

8151 

* 1645 

2125-2 

1015 

112 

3625-2 

1006- 

10 

8155 

1510- 51 

2125A 

1015 

72 

3628 

1006- 

61 


1512- 46 

2125A-2 

1015 

113 

3628-4 

1006- 

81 


? 144- 1 

2125AL 

1015 

73 

4001 

1508 - 

47 


| 148- 18 

2125AL-2 

1015 

114 

4002 

, 1508- 

42 

8156 

*1645 

2141 

1018 

87 

4003 

1508 - 

34 


1512- 47 

2141-2 

1018 

95 

4004 

1508- 

17 

8205 

1510- 25 

2142 

1018 

54 


1519- 

2 


1510- 74 

2142-2 

1017 

112 

4008 

1508- 

28 


1511 - 14 

2142-3 

1018 

19 

4009 

1508- 

29 


1512- 66 

2142L 

1018 

55 


1 148- 

13 

8212 

1510- 3 

-21 42L-2 

1017 

113 

4040 

1508 - 

18 


1510- 84 

2142L-3 

1018 

20 


1519 - 

3 


1511 - 62 

2147 

1018 

76 

4101 

1508 - 

45 


1512- 80 

2147-3 

1018 

73 

4201 

1508 - 

21 

8214 

.1510- 22 

2147L 

1018 

77 

4265 

1508 - 

24 


1510- 87 

2316A 

1023 

88 

4269 

1508 - 

26 


1511 - 82 

231 6E 

1023 

45 

4289 

1508- 

30 


1512- 83 

2401 

1025 

10 


1 148- 

13 

8216 

1510- 6 

2405 

1024 

92 

4308 

1508- 

50 


1510- 65 

2416 

1010 

41 

431 6A 

1508 - 

52 


1510-155 


1024 

58 

4702A 

1004- 

66 


1512- 58 


H 141 

5 


1508 - 

39 

8224 

1510 - 168 


t 141 

6 

5101 , 

212 - 

115 

8226 

1510- 7 

2464 

1010 

43 


' 1014- 

99 


1510- 66 

2704 

1005 

96 


1 141 - 

1 


1510-156 

2707C-1 

1008 

71 


H 141 - 

4 


1512- 59 

2708 

1006 

112 


H 141 - 

6 

8228 

1511 -120 


1 140 

9 

5101-1 

1014 - 

37 

8238 

1511 -122 

2708-1 

1006 

102 

5101-3 

1014 - 

101 

8243 

*1651 

2716 

1007 

40 

5101-6 

1015 - 

1 1 


1510- 45 

2758 

1006 

107 

5101L 

1014 - 

100 


1510- 60 

3000 

1519 

1 

5101L-1 

1014 - 

38 


1510-128 


1 146 

9 

51 OIL-3 

1014 - 

102 


1512-112 


1 146 

13 

5235 

343 - 

102 


f 144 - 1 

3001 

257 

8 


f Ml - 

6 


H 148- 18 


1507 

191 

5244 

343 - 

67 


U 148- 19 

3002 

224 

163 


■ 1 141 • 

6 

8251 

349- 29 


1507 

186 

5801 

213- 

79 


1510- 28 

3003 

1508 

9 

5810 

_ 562- 

68 


1510- 71 

3101 

1011 

40 

8008 

1510- 



1510-184 

3101 A 

101 1 

10 


1519 - 

4 


f 105- 19 

3104 

247 

99 

8021 

*1649 


8251 A 

1511 - 3 


1010 

52 


1510- 

32 


1512- 63 

3205 

- 233- 

6 


1520- 

1 

8253 

1510- 13 


Arranged alphanumerically from left to right. 
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Device 

Page-Line 
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Page- Line 

Device 

raye-Une 

Device 

r a g Line 

Device 

pggA.IJf>g 

Intel fcont’dl 

AD7520L 

322 

4 

DG186B 

309 - 

50 

HA2620 

577- 37 

IH190M 

310- 79 

IH5044C 

311 

32 



AD7520S 

322 

19 


309 - 

58 

HA2622 

579- 51 

IH191C 

310- 95 

IH5044M 

311 

33 

8253 

1510- 95 

AD7520T 

322 

13 

DG187A 

309 - 

71 

HA.2625 

579- 52 


310- 99 

IH5045C 

311 

49 


1511 - 92 

AD7520U 

322 

5 


309 - 

79 

ICH8500 

566 - 9 

IH191M 

310- 88 

IH5045M 

311 

50 

r' 

i c >ir> rq 

AD7521J 

323 

74 

DG187B 

309 - 

88 


587- 47 


310- 92 

IH5046C 

312 

27 

8255 

f 148 - 12 

AD7521K 

323 

67 


309- 

95 

ICH8500A 

566 - 4 

1H200C 

307- 44 

IH5046M 

312 

28 

8255A 

1510- 17 

AD7521L 

323 

60 

DG188A 

309 - 

101 


587- 46 

IH200M 

307 - 39 

IH5047C 

312 

72 


1510- 99 

AD7521S 

323 

75 


309 - 

105 

ICL7101 

319.- 30 

IH5001 

307 - 11 

IH5047M 

3<2 

73 


151 1 - 99 

AD7521T 

323 

68 

DG188B 

310- 

4 

ICL7103 

319- 31 


H 135- 3 

IH5048C 

307 

21 

8255A-5 

1512- 92 

AD7521U 

323 

61 


310- 

8 

ICL7103A 

319 - 32 

IH5002 

307- 12 

IH5048M 

307 

22 

8257 

1511 - 25 

AD7530J 

322 

20 

DG139A 

310- 

66 

ICL7106 

319- 16 

IH5003 

307- 84 

IH5049C 

311 

34 


1512- 68 

AD7530K 

322 

’4 


310- 

70 


% 129- 7 

1H5004 

307-108 

IH5049M 

311 

35 

8259 

1510- 91 

AD7530L 

322 

6 

DG1898 

310- 

67 

ICL7107 

319- 17 

IH5005 

307- 60 

IH5050C 

309 

30 



AD7531J 

323 

76 


310- 

71 


f 129 - 7 

IH5006 

307- 85 

IH5050M 

303 

31 

8259-5 

1512- 86 

AD7531K 

323 

69 

DG190A 

310 - 

74 

ICL8052 

319- 33 

IH5007 

308- 10 

IH5051C 

310 

39 

8270 

* 1651 

AD7531L 

323 

62 


310 - 

78 

ICL8052A 

319- 34 

IH5009 

11 135- 3 

IH5051M 

310 

40 

8271 


CA3140 

567 

66 

DG191A 

310 

87 

ICL8053 

319- 35 


1 135- 4 

IH5060C 

315 

108 



586 

48 


310- 

91 

ICL8053A 

319- 36 

IH5009C 

313- 66 

IH5060M 

315 

102 



CA3140A 

578 

15 

DG191B 

310 - 

94 

ICL821 1 

H 132- 14 

IH5009M 

313- 67 

IH5070C 

315 

68 



CA3140B 

567 

70 


310- 

98 

ICL821 1C 

615-179 

IH5010C 

313- 73 

IH5070M 

315 

62 

8271-5 

*1651 


572 

45 

DG426A 

311 - 

111 

10.821 1M 

615-180 

IH5010M 

313- .74 

IH5110 

615 

48 



DG111 

308 

32 

DG429A 

311 - 

88 

(08212 

132- 14 

IH5011C 

313- 28 

IH5111 

61 b 

49 



DG112 

308 

33 

DG433A 

307- 

95 

ICL8212C 

615-181 

IH5011M 

313- 29 

IH851U 

H 145 

4 



DG116 

309 

14 

DG434A 

308 - 

8 

ICL8212M 

615-182 

IH5012C 

313- 39 

IH8510C 

545 

152 



DG118 

309 

15 

DG439A 

312 - 

46 

ICM1115 

556-189 

IH5012M 

313- 40 


564 

108 

8275 


DG120 

312 

20 

DG440A 

311 - 

71 

ICM1424 

562 - 71 

IH5013C 

. 313 - 10 


565 

116 


DG121 

312 

21 

DG441 A 

307- 

73 

ICM7027 

213-104 

IH5013M 

313- 11 

IH8510M 

545 

153 



DG123 

309 

20 

DG442A 

312 - 

52 

ICM7028 

556-138 

IH5014C 

313- 15 


564 

109 



DG123B 

309 

24 

DG443A 

309- 

108 

ICM7038 

556-190 

IH5014M 

313- 16 


565 

117 

8275-5 


DG125 

309 

22 

DG444A 

309 - 

83 

1CM7038A 

213-101 

IH5015C 

312-111 

IH8520 

% 125 

4 

8279 


DG125B 

309 

26 

DG445A 

312 - 

37 

ICM7038B 

213-102 

IH5015M 

312-112 

IH8520C 

545 

154 


DG126A 

311 

112 

D6446A 

309 - 

67 

(CM7038D 

213-113 

IH5016C 

313- 4 


564 

100 



DG129A 

311 

80 

DG451A 

307 - 

76 

ICM7038E 

213-115 

IH5016M 

313- 5 


565 

118 



DG133A 

307 

83 

DG452 

308 - 

14 

ICM7039G 

213-117 

IH5017C 

312- 94 

IHS520M 

545 

155 



DG133B 

307 

103 

DG453A 

311 - 

74 

ICM7045 

258-106 

IH5017M 

312- 95 


564 

101 



DG134A 

308 

9 

DG454A 

311 

117 


562-157 

IH5018C 

312-107 


565 

119 



DG134B 

308 

16 

DG461A 

309 - 

69 

ICM7045A 

258 - 109 

IH5018M 

312 108 

IHS52' 

1 125 

A 

8291 

1511 - 52 

DG139A 

312 

42 

DG462A 

309- 

114 

ICM7047 

562 - 39 

IH5019C 

312-103 

IH8530C 

564 

95 



DG140A 

311 

58 

DG463A 

312 - 

40 

ICM7049 

556-191 

IH5019M 

312-104 


565 

120 

8302 


DG141A 

307 

58 

DG464A 

312- 

58 

ICM7050 

556-192 

.IH5020C 

312- 98 

IH8530M 

564 

96 


1511 - 1 94 

DG141B 

307 

72 

D112C 

316- 

36 

ICM7051 

556-139 

IH5020M 

312- 99 


565 

121 

8316A 

1512- 9 

DG142A 

312 

53 

D112M 

316- 

37 

ICM7200 

562- 72 

IH5021C 

312- 81 

IH8553C 

545 

156 

8355 

*1646 

DG143 

309 

109 

D113C 

316- 

38 

ICM7201 

613-154 

IH5021M 

312- 82 

IH8553M 

545 

157 


1510- 54 

DG144A 

309 

75 

D113M 

316- 

39 

ICM7202 

562- 73 

IH5022C 

312- 88 

(MS6100 

1 146- 

1 5 


1512- 52 

DG144B 

309 

91 

D120C 

316- 

40 

ICM7203 

562- 74 

IH5022W 

312- 89 

IM5200 

254- 

46 


11 144 - 1 

OG145A 

312 

29 

D120M 

316- 

41 

ICM7204 

562- 75 

IH5023C 

312- 83 


1002- 

20 


H 148 - 18 


309 

53 

D121C 

316 - 

42 

ICM7205 

258-103 

IH5023M 

312- 84 


f 109- 

e 

8702A 

1004- 55 

DG146B 

309 

66 

D121M 

316- 

43 


562-158 

1H5024C 

312- 90 


1 128- 

19 


151 1 - 140 

DG151A 

' 307 

68 

D123C 

316- 

59 

ICM7206 

598-193 

IH5024M 

312- 91 

IM55S08AC 

1015- 

80 

8708 

1511 -154 

DG151B 

307 

75 

D123M 

316- 

60 

ICM7207 

213-107 

IH5025 

1 135- 3 

IM55S08C 

1016- 

3 

8741 

*1651 

DG152A 

307 

96 

D125C 

316- 

61 

ICM7207A 

213-120 

IH5025C 

313- 71 

IM55S08M 

1016- 

18 


1510- 58 

DG153A 

311 

67 

D125M 

316 - 

62 


<! 104- 16 

IH5025M 

313- 72 

IM55S1BAC 

1015- 

87 


1 5 1 v - 1 26 

DG153B 

311 

73 

uiiiy 

3i6 - 

5D - 

iCM72G8 

256 - 88 

IH5026C 

313- 78 

tjUJl^C O -4 OQ 

1016 

0 


1512-110 

DG154A 

31i 

89 

G115 

314- 

4 

ICM7209 

213- 77 

1H5026M 

313- 79 

IM55S18M 

1016- 

19 


1 146- 12 

DG154B 

311 

116 

Gf15A 

314 - 

5 


343- 17 

IH5027C 

313- 35 

iM550l C 

1011 

48 


1 148- 19 

DG161A 

309 

62 

G116A 

313 - 

117 

ICM7210 

562- 76 

IH5027M 

313- 36 

IM5501M 

1011 

49 

8748 

*1648 

DG162A 

309 

84 

G116B 

313- 

118 

ICM7213 

213-123 

IH5028C 

313- 46 

IM5503AC 

1012- 

60 


1510- 38 

DG163A 

312 

33 

G117A 

313- 

122 

ICM7214 

562- 77 

IH5028M 

313- 47 

IM5503AM 

1012 

73 


1 520 - 2 

OG163B 

312 

39 

G117B 

313 - 

123 

ICM7216 

562-159 

IH5029C 

31 3 - 13 

IM5503C 

1012- 

87 


1 144 - 1 

DG164A 

312 

47 

G118A 

314 - 

6 

ICM7220 

562- 78 

IH5029M 

313- 14 

IM5503M 

1012- 

92 


1 146- 12 

DG164B 

312 

57 

G118B 

314 - 

7 

ICM7221 

562- 79 

IH5030C 

313- 18 

IM5508C 

1016- 

46 


f 148- 18 

DG180A 

307 

54 

G119C 

314 - 

31 

ICM7222 

562 - 80 

IH5030M 

313- 19 

IM5523AC 

1012- 

65 

8755 

*1646 


307 

64 

G119M 

314 - 

32 

IH181C 

307-101 

IH5031C 

313 - 2 

IM5523AM 

1012 - 

78 


1510- 48 

DG180B 

307 

55 

G123 

313- 

95 


307 -111 

IH5031M 

313- 3 

IM5523C 

1012- 

91 


1512- 42 


307 

65 

G125 

313 - 

48 

IH181M 

307- 80 

IH5032C 

313 - 7 

IM5523M 

1012- 

94 


1 144- 1 

DG181A 

307 

79 

G126 

313- 

49 


307- 90 

IH5032M 

313 - 8 

IM5533AC 

1012- 

61 


1 148- 18 


307 

89 

G127 

313 - 

50 

IH182C 

308- 21 

IH5033C 

312- 96 

IM5533AM 

1012- 

74 



DG181B 

307 

100 

G128 

313 - 

51 


308- 25 

IH5033M 

312- 97 

IM5533C 

1012- 

88 

Interdesian 


307 

110 

G129 

313 - 

52 

IH182M 

308- 2 

IH5034C 

312-109 

IM5533M 

1012- 

93 



DG182A 

307 

117 


313 - 

80 


308 - 6 

IH5034M 

312-110 

IM5600C 

1003- 

25 

MonochipM 

215-174 


300 

5 

G130 

313- 

81 

IH184C 

311 - 94 

IH5035C 

312-105 

IM5600CF 

1003- 

43 

MONOCHIP 

258- 32 

OG182B 

308 

20 

G131 

313 - 

82 


311 - 99 

IH5035M 

312-106 

IM5600M 

1003- 

26 


612-160 


308 

24 

G132 

313- 

83 

IH184M 

311 - 77 

IH5036C 

312-100 

IM5603AC 

1003- 

83 



DG183A 

311 

54 

G1330 

313- 

53 


311 - 85 

IH5036M 

312-101 

IM5603AM 

1003- 

84 



311 

63 

G1340 

313 - 

54 

IH185C 

312- 4 

IH5037C 

312- 85 

IM5604C 

1004 

100 


DG183B 

311 

55 

G1350 

313 - 

84 


312- 8 

IH5037M 

312- 86 

IM5604M 

1004 

101 

Microcircuits, Inc* 


311 

64 

G1360 

313 - 

85 

IH185M 

311 -105 

IH5038C 

312- 92 

IM5605C 

1005- 

39 



DG184A 

311 

76 

HA2500 

580- 

29 


311 -109 

IH5038M 

312- 93 

IM5605M 

1005 

62 



311 

84 

HA.2502 

584 - 

61 

:hi87C 

309 - 89 

IH5040 

f 135- 3 

(M5610C 

1003 

30 


ZOO- 33 

DG184B 

311 

93 

HA2505 

585 - 

2 


309- 96 

IH5040C 

307- 3 

IM5610CF 

1003 

44 


f 1 02 - 3 


311 

98 

HA2520 

584 - 

54 

IH187M 

309- 72 

IH5040M 

307- 4 

IM5610M 

1003 

31 


H 102- 4 

DG185A 

311 

104 

HA2522 

586 - 

4 


309- 80 

IH5041C 

307- 42 

IM5623C 

1003 

86 




311 

108 

HA2525 

586 - 

9 

IH188C 

310- 5 

IH5041M 

307- 43 

IM5623M 

1003 

87 

Intersil 


OG185B 

312 

3 

HA2600 

576 - 

53 


310- 9 

IH5042C 

309- 45 

IM5624C 

1004 

103 




312 

7 

HA2602 

579- 

44 

IH188M 

309-102 

IH5042M 

309- 46 

IM5624M 

1004 

104 

AD7520J 

322- 18 

DG186A 

309 

49 

HA2605 

579 - 

45 


309-106 

IH5043C 

. 310- 54 

IM5625C 

1005 

49 

AD7520K 

322- 12 


309 

57 

HA2620 

565 - 

20 

iH190M 

310- 75 

IH5043M 

310- 55 

IM5625M 

1005 

69 

J 
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Device 
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Intersil (cont’d) 

LF157 

578- 63 



LF157A 

573- 36 

IM6002-11 

1008- 18 

LF255 

578- 22 

IM6003-10 

1008 - 42 

LF256 

578- 43 

IM6003-1 1 

1008- 40 

LF257 

579- 2 

IM6100 

1521 - 2 

LF355 

585- 20 


f 146- 14 

LF355A 

572 - 52 


f 149- 2 

LF356 

585 - 29 


f 149- 3 

LF356A 

573- 19 


f 149- 4 

LF357 

585- 38 


11 149- 5 

LF357A 

573- 37 

IM6100C 

1508-111 

LH2101A 

589- 7 

IM6100M 

1508-112 

LH2108 

588- 23 

IM6101A 

1508-116 

LH2110 

563- 20 

IM6101 AM 

1508-117 

LH2111 

551 - 15 

IM6102A 

1508-130 

LH2301A 

591 - 43 

IM6 102 AM 

1508-131 

LH2308 

588- 31 

IM6103 

1508-133 

LH2310 

563 - 31 

IM6312 

212-171 

LH231 1 

552- 12 


‘ 1022- 96 

LM124 

567 -t 26 


1022-101 


593- 28 

IM6402 

349- 69 

LM139 

552 - 54 


1508-124 

LM139A 

552- 30 

IM6402M 

349- 70 

LM148 

593- 15 


1508-125 

LM149 

593- 19 

IM6403 

349- 71 

LM224 

567-127 


1508-126 


594 - 51 
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D3600 

213 

159 

D6 

213 

151 

D60 

213 

155 

LS7030 

258 

91 

LS7031 

258 

85 

LS7040 

258 

60 

LS7100 

326 

1 

LS7110 

260 

19 


315 

49 

RED3000/3600 

213 

157 

RED5/6 

213 

149 

RED50/60 

213- 

153 


Master Logic 
Corporation 


ML200 

215-175 
258- 34 
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258- 35 

Micro Components 


MCC100 

556 

90 

MCC102 

260 

39 


556 

91 


615 

153 

MCC122 

260 

43 


556 

92 


613 

122 

MCC127 

556 

93 


613 

115 

MCC129 

556 

94 


613 

123 

MCC130 

556 

95 


613 

124 

MCC131 

556 

96 

MCC132 

556 

97 

MCC137 

556 

98 

MCC138 

612 

182 

MCC139 

556 

104 


612 

183 

MCC140 

558 

68 


613 

161 

MCC158 

559 

28 

MCC233 

343 

55 

MCC258 

559 

29 

MCC263 

554 

15 

MCC401 

554 

.73 


613 

116 


613 

137 


613 

147 

MCC402 

554 

74 


613 

117 


613 

148 

MCC450 

613 

118 


613 

149 
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MCC550 

615- 

■155 

MCC555 

600- 

9 

MCC560 

615- 

■154 

MCC580 

556- 

99 
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ADC80A-10 

318 

14 

ADC80A-12 

318 

99 

DAC80/CBI 

324 

5 

DAC80/CCD 

322 

105 

DAC85/CB1 

324 

6 

DAC85/CCD 

322 

106 

MN2000 

545 

90 


614 

153 

MN2000H 

614 

154 

MN2001 

614 

155 

MN2001H 

614 

156 

MN2002 

614 

157 

MN2002H 

614 

158 

MN2003 

614 

159 

MN2003H 

614 

160 

MN2004 

614 

177 

MN2004H 

614 

178 

MN2005 

614 

179 

MN2005H 

614 

180 

MN204 

234 

8 

MN2120 

545 

54 


612 

188 


614 

75 

MN2120H 

545 

55 


614 

76 

MN2200 

545 

91 


545 

109 

MN3000 

320 

112 

MN3000H 

320 

113 

MN3001 

320 

91 


320 

114 

MN3001H 

320 

92 


320 

115 

MN3002 

320 

88 

MN3002H 

320 

89 

MN3003 

321 

97 

MN3003H 

321 

98 

MN3004 

321 

109 

MN3004H 

321 

110 

MN3005 

321 

87 

MN3005H 

321 

88 

MN3006 

320 

95 


320 

116 

MN3006H 

320 

96 


320 

117 

MN3007 

321 

113 

MN3007H 

321 

114 

MN3008 

320 

80 
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MN3008H 

320 

81 

MN3009 

320 

82 

MN3009H 

320 

83 

MN301 

320 

32 

MN301H 

320 

33 

MN3010 

320 

48 

MN3010H 

320 

49 

MN3013 

321 

27 

MN3013H 

321 

28 

MN3014 

320 

86 

MN3014H 

320 

87 

MN3015 

320 

76 

MN3015H 

320 

77 

MN3020 

321 

35 

MN3020H 

321 

36 

MN304 

234 

9 


344 

164 

MN304H 

234 

10 


344 

185 

MN3100 

321 

72 

MN311 

322 

110 

MN311H 

322 

111 

MN312 

323 

27 
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MN312H 

323 

28 

MN312R 

323 

29 

MN3210 

323 

88 

MN321 1 

323 

105 

MN3212 

323 

3 

MN328 

320 

102 
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MN328B 

320-119 

MN328BH 

320-120 

MN328H 

320-103 

MN3300 

324- 58 

MN3310 

324 - 61 

MN333 

320-107 

MN335 

320-121 

MN335H 

320-122 

MN343 

615- 50 

MN343H 

615- 51 

MN344 

615- 52 

MN344H 

615- 53 

MN346 

615- 54 

MN346H 

615- 55 

MN347 

615- 56 

MN350 

613- 42 

MN351 

613- 43 

MN352 

613- 44 

MN360 

323-103 

MN360H 

323-104 

MN362 

323 - 86 

MN362H 

323- 87 

MN364 

323-101 

MN364H 

323-102 

MN366 

323- 83 

MN366H 

323- 84 


324 - 29 

MN370H 

324- 30 

MN371 

323- 34 

MN371H 

323 - 35 

MN380 

' 321-60 

MN380H 

321 - 61 

MN3850 

323- 97 

MN3850H 

323- 98 

MN3860 

324- 25 

MN3860H 

324- 26 

MN410 

321 - 65 

MN410H 

321 - 66 

MN411 

321 - 63 

MN411H 

321 - 64 

MN412 

322 - 69 

MN412H 

322 - 70 

MN413 

322- 67 

MN413H 

322 - 68 

MN502 

e317- 21 
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MN502H 

317- 22 

MN503 

317- 53 

MN503H 

317- 54 

MN504 

317- 48 

MN504H 

317- 49 

MN5060 

317- 78 

MN5060H 

317- 79 

MN5061 

317- 32 

MN5061H 

317-33 

MN5065 

317- 63 

MN5065H 

317- 64 

MN5066 

317- 50 

MN5066H 

317- 51 

MN507 

317- 55 

MN507H 

317- 58 

MN508 

317- 25 

MN508H 

317- 26 

MN509 

317- 59 

MN509H 

317- 60 

MN510 

317- 23 

MN510H 

317- 24 

MN5100 

317- 40 

MN5100H 

317- 41 

MN5101 

317- 88 

MN5101H 

317- 89 

MN511 

317- 57 

MN511H 

317- 58 

MN5110 

598 - 33 

MN5120 

317- 46 

MN5120H 

317- 47 

MN5121 

317- 74 

MN5121H 

317- 75 

MN5122 

317- 76 

MN5122H 

317- 77 

MN5123 

317- 19 

MN5123H 

317- 20 

MN5130 

317- 44 

MN5130H 

317- 45 

MN5131 

317- 66 

MN5131H 

317- 67 

MN5132 

317- 68 
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Device 

Micro Networks 

42050-810 

602-121 

MPS7520T 

322- 10 

SIL4013B 



42051 

608- 39 

MPS7521J 

323- 77 

SIL4013BE 



42051-055 

606- 6 

MPS7521K 

323- 70 

SIL4014B 

MN5132H 

317- 69 

42051 -065 

606- 69 

MPS7521L 

323- 63 

SIL4014BE 

MN5133 

317- 14 

42051-075 

606- 70 

MPS7521S 

323- 78 

SIL4014E 

MN5133H 

317- 15 

42051-085 

606- 95 

MPS7521T 

323- 71 

SIL4015B 


317- 42 

42051-095 

606-108 

MPS7521U 

323- 64 


MN5140H 

. 317-43 

42051-105 

606-112 

MPS7522J 

322- 37 

SIL4015BE 

MN5141 

317- 70 

42051-124 

607- 33 

MPS7522K 

322- 33 


MN5141H 

317- 71 

42051-144 

607- 34 

MPS7522L 

322- 29 

SIL4016B 

MN5142 

317- 72 

42051-154 

607- 78 

MPS7522S 

322- 38 

SIL4016BE 

MN5142H 

317- 73 

42051-164 

607- 79 

MPS7522T 

322- 34 

SIL4017B 

MN5143 

317- 12 

42051-184 

607-104 

MPS7522U 

322- 30 

SIL4017BE 

MN5143H 

317- 13 

42051-204 

607-111 

MPS7550B 

318-107 

SIL4018B 

MN5150 

317- 92 

42051-223 

607-112 

MPS7570J 

317-116 

SIL4018BE 

MN5200 

318- 22 

42051-243 

608- 17 

MPS7570L 

317-118 

SIL4019B 


f 125- 9 

42051-263 

608- 18 

MP7513S 

307- 37 

SIL4019BE 



42051-283 

608 - 20 



SIL4020B 

MN5201 

318- 70 

42051-303 

608- 21 

Mitel 


SIL4020BE 

MN5201H 

318- 71 

42051-323 

608- 26 

Semiconductor 

SIL4021B 



42051-343 

608- 30 




MN5202H 

318- 73 

42051-363 

608- 34 

MD4055B 

208- 59 

SIL4021BE 

MN5203 

318- 24 



MD4055BE 

208 - 60 ' 


MN5203H 

318- 25 

Micro Power 

MD4056B 

208- 65 

SIL4022B 

MN5204 

318- 74 

Systems 


MD4056BE 

208- 66 


MN5204H 

318- 75 



MD4114 

1017- 94 


MN5205 

318- 76 

MPS301 

547- 9 

MD4301 

559- 30 


MN5205H 

318- 77 

MPS302 

547- 10 


600 - 39 


MN5206 

318- 55 

MPS303 

547- 11 

MD4301 A 

215-166 


MN5206H 

318- 56 

MPS310 

547 - 12 


612- 34 


MN5210 

318- 15 

MPS31 1 

547- 13 

MD4301B 

612- 35 



318-109 

MPS312 

547- 14 

MD4311B 

208 - 46 



11 125- 9 

MPS318 

547- 40 


325 - 31 


MN5210H 

318- 16 

MPS350 

547- 34 

MD4311BE 

208 - 47 

LrlL4vc.JUU 

MN5211 

318- 62 

MPS351 

547- 35 

MD4311E 

325- 32 


MN5211H 

318- 63 

MPS352 

547- 36 

MD4330B 

208- 83 


MN5212 

318- 64 

MPS358 

547- 47 


214-132 


MN5212H 

318- 65 

MPS5003 

554- 16 


326- 24 

SIL4028BE 

MN5213 

318- 17 

MPS5007 

319- 49 


1028 - 44 


MN5213H 

314- 14 

MPSSKHO 

614-102 

MD4330BE 

208- 94 


MN5214 

318- 66 

MPS5014 

554- 17 


214-133 

SIL4030B 

MN&21 4H 

318- 67 

MPS7104 

319- 48 


326- 25 

SIL4030BE 

MN5215 

318- 68 

MPS71 1 1 

556-193 


1028 - 45 

SIL4035B 

MN5215H 

318- 69 

MPS7138 

319- 19 

MD4368B 

325- 24 


MN5216 

318- 53 

MPS7139 

596- 87 

MD4368BE 

325- 25 

SIL4035BE 

MN5216H 

318- 54 

MPS7145 

562- 81 

MD4568B 

208- 48 


MN5250 

318- 30 

MPS7149 

596- 88 

MD4568BE 

208- 49 

SIL4040B 

MN5250H 

318- 31 

MPS7155 

562- 82 

MT8804B 

316- 19 

SIL4040BE 

MN5251 

318- 78 

MPS7175 

562- 83 


316- 24 

SIL4042B 

MN5251H 

318- 79 

MPS7501J 

314-120 


599 - 92 

' SIL4042BE 

MN5252 

318- 80 

MPS7501K 

314-121 

MT8804BE 

316- 20 

SIL4043B 

MN5252H 

318- 81 

MPS7501S 

314-122 


316- 25 

SIL4043BE 

MN5253 

318- 57 

MPS7502J 

314- 61 


599- 93 

SIL4044B 

MN5253H 

318- 60 

MPS7502K 

314- 64 

MT8820 

598-127 

SIL4044BE 

MN7100 

612-166 

MPS7502S 

314- 65 


598 -132 

SIL4046B 

MN7100H 

612-167 

MPS7503J 

315- 3 

MT8820A 

596-150 


MN7110 

612-168 

MPS7503K 

315- 4 

MT8820AE 

596-151 

SIL4046BE 

MN7110H 

612-169 

MPS7503S 

315- 5 

S1L1902A 

212-145 


MN7120 

317-113 

MPS7506J 

315-109 


1017- 76 

SIL4049B 


612-170 

MPS7506K 

315-110 

SIL1902AE 

212-146 

SIL4049BE 

MN7120H 

317-114 

MPS7506S 

315-103 

SIL1902AF 

1017- 77 

SIL4050B 


612-171 

MPS7506T 

315-104 

SIL4000UB 

210-185 

SIL4050BE 

MN7130 

615- 57 

MPS7507J 

315- 69 

SIL4000UBE 

210-186 

SIL4051 B 


615- 74 

MPS7507K 

315- 70 

SIL4001B 

211-66 

SIL4051 BE 



MPS7507S 

315- 63 

SIL4001BE 

21 1 - 67 

SIL4052B 

1 Micropac Industries 

MPS7507T 

315- 64 

SIL4001UB 

211-64 

SIL4052BE 



MPS7510DIJ 

308- 45 

SIL4001UBE 

21 1 - 65 

SIL4053B 

42050-055 

601 -130 

MPS7510DIK 

308- 46 

SIL4002B 

211 - 9 

SIL4053BE 

42050-109 

603- 21 

MPS7510DIS 

308- 47 

SIL4002BC 

211 - 10 

SIL4055B 

42050-128 

603 - 94 

MPS7511DIJ 

308- 48 

SIL4002UB 

211 - 7 


42050-148 

603-100 

MPS7511DIK 

308- 49 

SIL4002UBE 

211 - 8 

SIL4055BE 

42050-158 

604 - 48 

MPS7511DIS 

308- 50 

SIL4007B 

205- 64 


42050-168 

604- 49 

MPS7511DIT 

308- 51 

S1L4007BE 

205 - 65 

SIL4056B 

42050-188 

604-102 

MPS7512DIJ 

310- 61 

SIL4009B 

204-167 

SIL4056BE 

42050-208 

604-118 

MPS7512DIK 

310- 62 

SIL4009BE 

204-168 

SIL4060B 

42050-224 

604 - 1 20 

MPS7512DIS 

310- 63 

SIL4010B 

204 - 96 

SIL4060BE 

42050-244 

605- 57 

MPS7513J 

307- 48 


1027-125 

SIL4066B 

42050-264 

605- 58 

MPS7513K 

307- 49 

SIL4010BE 

204- 97 

SIL4066BE 

42050-284 

605- 60 

MPS75160 

308 - 79 

SIL4011B 

209 - 1 69 

SIL4068B 

42050-304 

605- 61 

MPS7516K 

308- 61 

SIL401 1 BE 

209 - 1 70 

SIL4068BE 

42050-324 

605- 67 

MPS7516S 

308- 80 

SIL4011UB 

209-167 

SIL4069B 

42050-344 

605- 71 

MPS7516T 

308- 62 

SIL401 1UBE 

209-168 

SIL4069BE 

42050-364 

605- 75 

MPS7519J 

311 - 10 

SIL4012B 

209-103 

SIL4070B 

42050-510 

601 -131 

MPS7520J 

322- 21 

SIL4012BE 

209 - 1 04 

SIL4070BE 

42050-610 

602- 58 

MPS7520K 

322- 9 

SIL4012UB 

209-101 

SIL4071B 

42050-710 

602- 62 

MPS7520S 

322- 22 

SIL4012UBE 

209-102 

SIL4071BE 
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214- 42 
214- 43 

1028- 2 
214- 23 
1026- 99 
214- 24 
1026-100 
308- 81 
308- 82 

206-132 

206- 133 

207- 106 

207-107 
210 - 10 
210 - .11 

203- 145 
205-146 
214- 62 

1028- 3 

214- 63 

1028- 4 

207- 84 

207- 85 

209- 139 

209-140 
209-137 

209- 138 
205- 99 
205-100 
211 - 37 
211 - 38 
211 - 35 
21 1 - 36 

208- 175 

208- 176 
207-129 
207-130 
207 - 64 
207- 65 

210- 59 

210- 60 
213-163 

1026- 82 
213-164 
1026 - 83 
205-121 
205-122 
211 -142 
211 -143 
211 -180 
211 -181 
211 -161 
211 -162 

215- 12 
596- 55 
215- 13 
596- 56 

204- 184 
204 -185 
204-112 

204- 113 
314- 99 
314-100 
314- 43 
314 - 44 
310-107 
310-108 

325- 194 

326- 11 

325- 195 

326- 12 

326- 2 

326- 3 

205- 162 
205-163 
308- 63 
308- 64 

209- 79 

209- 80 
205- 10 
205- 11 

210- 61 

210- 62 
210-148 
210-149 
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SIL4072B 

210 

115 

M5108 

559 

184 

SIL4072BC 

210 

116 

M5109 

547 

181 

SIL4073B 

209 

34 

M5111 

555 

163 

SIL4073BE 

209 

35 

M5112 

555 

11 

SIL4075B 

210 

129 

M5115 

554 

137 

SIL4075BE 

210 

131 

M5115R 

554 

138 

SIL4076B 

208 

138 

M51172 

557 

73 

SIL4076BE 

208 

139 

M5118 

554 

139 

SIL4077B - 

210 

96 

M51182 

554 

142 

SIL4077BE 

210 

97 

M51201 

- 550 

51 

SiL4078B 

210 

170 

M51230 

559 

144 

SIL4078BE 

210 

171 

M51231 

559 

145 

SIL4081 B 

209 

54 

WI5130 

545 

3 

SIL4081 BE 

209 

55 


554 

1 i 

SIL4082B 

209 

20 

M5132 

557 

155 

SIL4082BE 

209 

21 

M5133 

557 

156 

SIL4085B 

210 

35 


584 

24 

SIL4085BE 

210 

36 

M5134 

559 

94 

SIL4098B 

213 

49 

M5135 

559 

95 

SIL4098BE 

213 

50 

M5136 

596 

48 

SIL4502B 

205 

40 

M51361 

596 

49 

SIL4502BE 

205 

41 

M5138 

554 

13 

SIL4508B 

212 

3 

M51401 

615 

107 

SIL4508BE 

212 

4 

M5141 

581 

2 

SIL4510B 

206 

158 

M5143 

557 

71 

SIL4510BC 

206 

159 


561. 

51 

SIL4511B 

208 

32 

M5144 

557 

72 


325 

177 


561 

52 

SIL4511BE 

208 

33 

M51512 

554 

143 


325 

178 

M51513 

554 

144 

SIL4512B 

213 

7 

M5152 

555 

164 

SIL4512BE 

213 

8 

M51521 

555 

165 

SIL4514B 

207 

160 

M5155 

554 

140 

SIL4514BE 

207 

159 

M5156 

554 

141 

SIL4515B 

207 

175 

M5167 

561 

164 

SIL4515BE 

207 

176 

M5168 

561 

165 

SIL4516B 

206 

36 

M5169 

561 

166 

SIL4516BE 

206 

37 

M5l 70 

612 

36 

SIL4518B 

206 

112 

M51709 

584 

40 

S1L4518BE 

206 

113 

M5172 

615 

148 

SIL4520B 

206 

12 


bib 

24 

SIL4520BE 

206 

13 

M51802 

581 

43 

SIL4528B 

213 

51 

M5181 

561 

167 

SIL4528BE 

213 

52 

M5184 

561 

168 

SIL4968B 

209 

15 

M51843 

600 

10 

SIL4968BE 

209 

16 

M5188 

560 

165 

SIL4978B 

210 

110 


561 

145 

SIL4978BE 

210 

111 

M5190 

559 

186 




M5192 

559 

185 

Mitsubishi 

Co. 

Electric 

M5199 

M5199A 

609 

609 

47 

52 



M5304 

244 

51 




M53200 

241 

116 

MELPS 

1521 

3 

M53201 

242 

37 

ME58563-T 

1004 

62 

M53202 

245 

127 

ML120 

555 

122 

M53203 

242 

38 

M5S000 

241 

172 

M53204 

226 

2 

M5S003 

242 

118 

M53205 

226 

77 

M5S004 

226 

58 

M53206 

233 

158 

M5S005 

226 

132 

M 5 3207 

233 

120 

M5S010 

241 

66 

M53208 

239 

17 

M5S011 

238 

162 

M53209 

239 

71 

M5S015 

239 

3 

M53210 

241 

13 

M5S020 

240 

67 

M53213 

255 

113 

M5S022 

240 

192 

M53214 

255 

179 

M5S030 

239 

171 

M53216 

233 

138 

M5S040 

240 

141 

M53217 

233 

1 02 

M5S074 

236 

201 

M53220 

240 

12 

M5S085 

225 

27 

WI53225 

245 

51 

M5S112 

235 

174 

M53227 

■ 245 

90 

M5S113 

235 

113 

M53230 

239 

123 

M5S114 

235 

147 

M53237 

241 

186 

M5S133 

239 

193 

M53238 

242 

133 

M5S138 

233 

7 

M53240 

240 

87 

M5S151 

250 

25 

M53241 

326 

193 

M5S153 

249 

48 

M53242 

231 

133 

M5S157 

247 

190 

M53243 

231 

81 

M5S158 

243 

72 

M53244 

231 

101 

M5S174 

238 

10 

M53245 

232 

26 

M5S175 

237 

89 

M53247 

325 

116 

M5S181 

224 

72 

M53248 

325 

48 

M5S182 

224 

121 

M53250 

244 

18 

M5S251 

250 

79 

M53253 

243 

70 

M5S257 

248 

142 

M53260 

244 

52 

M5S258 

248 

107 

M53262 

231 

132 

M51011 

557 

134 

M53270 

234 

174 

M5106 

554 

136 

M53272 

234 

138 
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Mitsubishi Electric 
Co. (cont’d) 


M53273 

236- 

12 

M53274 

236 - 

150 

M53275 

246 - 

133 

M53276 

236 - 

93 

M53280 

223 - 

6 

M53283 

223 - 

37 

M53284 

247 - 

24 

M53285 

224 - 

196 

M53286 

244 - 

78 

M53289 

ion - 

50 

M53290 

229 - 

9 

M53291 

253 - 

82 

W53292 

230 

197 

M53293 

227 - 

14 

M53295 

251 - 

161 

M53296 

252- 

114 

M5330 

241 - 

12 

M53307 

236- 

13 

M53321 

250 

28 

M53322 

250 - 

169 

M53323 

251 - 

48 

M53325 

225- 

61 

M53326 

225 - 

92 

M53332 

255 - 

145 

M53345 

231 - 

194 

M53347 

254 - 

176 

M5334B 

254 - 

T48 

M53350 

250 ■ 

99 

M53351 

249- 

183 

M53353 

249 - 

4 

M53354 

233 - 

57 

M533S5 

232- 

61 

M53356 

232 - 

101 

M53357 

247 - 

137 

M53358 

248 - 

39 

MS3360 

229 - 

123 

M53361 

227 - 

192 

M53362 

229 - 

183 

M53363 

227 - 

141 

MS3364 

253 • 

37 

M53365 

252 - 

'94 

M53366 

253 - 

'6 

M53370 

247 - 

35 

MS3374 

237 - 

‘12 

M53375 

237 - 

46 

M53376 

229 - 

61 

M53377 

227 - 

76 

M53380 

255 - 

'2 

M53381 


27 

M53382 

224 - 

101 

M53385 

255 - 

69 

M53390 

230 - 

63 

M53391 

228 - 

75 

M53392 

230 - 

114 

M53393 

228 

124 

M53398 

252- 

151 

M53399 

252 - 

138 

M5340 

241 - 

1 1 

M53478 

254 - 

137 

M53483 

223 - 

38 

M53490 

229 - 

10 

M53493 

227 - 

15 

M5352 

244 - 

17 

M5373 

236 - 

ii 

M5374 

236 - 

149 

M5375 

234 - 

137 

W5376 

236 - 

92 

M5391 

253 - 

81 

M5393 

227 - 

13 

M5395 

251 - 

160 

M54101 

613 - 

119 

M54304 

223 - 

108 

M54401 

223 - 

121 

M54402 

233 - 

23 

WI54403 

252 - 

130 

M54405 

325 • 

28 

M54406 

325- 

117 

M54501 

345- 

10 

M54502 

345 - 

1 1 

M54503 

345 - 

59 

M54504 

344 - 

92 

M54510 

258- 

144 

M54520 

343 - 

161 


Device 


M54550 

1510 - 

170 

M54551 

1511 - 

123 

M54552 

1511 - 

64 

M54600 

344 - 

93 

M54601 

344 - 

94 

M54602 

345- 

12 

M54603 

345 - 

M2 

M54604 

345 - 

'78 

M54605 ' 

345 - 

13 

M54650 

331 • 

6 

M54654 

.335 - 

37 

M54700 

1003 - 

76 

M54730 

1003 - 

15 

M58563 

1004 - 

46 


1511 ■ 

142 

M58710S 

1510- 

114 

M58739 

1022 - 

81 


1512- 

2 

M58731 

1023 - 

89 


1512- 

11 

M58740 

1511 - 

101 

M5875' 

1017 - 

28 


1511 - 

177 

M58755 

1511- 

183 

M58755-1 

1008 - 

106 

M58755-2 

1009 - 

49 

Monolithic 



Memories, 

Inc. 


L5530 

1012 - 

102 

L5531 

1012 - 

103 

15560 

101 1 - 

67 

L5561 

101 1 - 

69 

L6530 

1012 - 

100 

1653 1 

1012 ■ 

101 

L6560 

1011- 

60 

L6561 

101 1 - 

64 

5051 

999 

9 

5052 

999 - 

1 1 

5055 

999 - 

’3 

5056 

999- 

28 

5061 

939 - 

15 

5062 

999- 

30 

5071 

999- 

52 

6073 

999- 

54 

5073 

999 - 

99 

5074 

999 - 

101 

5200 

*1252 


5200-1 

.1252 



1 020 - 

39 

5201 

* 1252 


5201-1 

.1252 



1020 - 

42 

5205 

*1252 


S205-1 

.1252 



1021 - 

17 

5206 

*1252 


5206-1 

.1252 



• 1021 - 

18 

5210-1 

.1252 



1020- 

68 

5225-1 

.1252 



1021 - 

32 

5230 

.1252 


5230-1 

.1252 



1020- 

19 

5231 

.1252 


5231-1 

.1252 



1020- 

20 

5235-1 

.1252 



1020 - 

85 

5236-1 

.1252 



1020- 

86 

5240-1 

.1252 



1021 - 

54 

5241 

.1252 


5241-1 

*1252 



1021 • 

58 

5250-1 

.1252 



1021 - 

106 

5251-1 

*1252 



1021 - 

108 

5252-1 

.1252 



1021 - 

107 

5253-1 

• 1252 



Device 

Page- 

-ine 

5253-1 

1021 - 

109 

5255-1 

1022 - 

94 

5260-1 

1022 - 

89 

5261-1 

1022- 

90 

5275-1 

.1252 



1023 - 

8 

5276-1 

*1252 



1023 - 

9 

5280-1 

.1252 



1022 

36 

5280-2 

*1252 


5281-1 

.1252 



1022 - 

42 

5281-2 

*1252 



1022 - 

20 

5282-1 

*1252 



1022 - 

37 

5282-2 

*1252 



1022 ■ 

17 

5283-1 

.1252 



1022- 

43 

5284-1 

1022 - 

38 

5285-1 

1022 - 

44 

5286-1 

.1252 



1022 - 

34 


1022 - 

95 

5286-2 

.1252 



1022 - 

16 

5287-1 

.1252 



1022 - 

40 

5287-2 

.1252 



1022 - 

19 

5289-1 

.1252 



1 022 - 

39 

5289-2 

.1252 



’022 - 

18 

5292 

999 

114 

5297 

999 - 

56 

5299 

999 - 

116 

5300 

*1248 


5300-1 

.1248 



1003- 

109 

5301 

.1248 


5301-1 

.1248 



1003 - 

113 

5305 

.1248 


5305-1 

.1248 



'004 - 

'06 

5306 

.1248 


5306-1 

.1248 



1004 - 

108 

5308 

*1248 


5308-1 

. 1 248 



1004 - 

19 

5309 

*1248 


5309-1 

.1248 



1 004 - 

21 

5330 

*1248 


5330-1 

*1248 



■1 003 - 

35 

5331 

.1248 


5331-1 

.1248 



1003 - 

36 

5335-1 

*1248 



1004 - 

29 

5336-1 

.1248 



1004 - 

30 

5340 

.1563 


5340-1 

.1248 



1005 - 

63 

5341 

.1563 


5341-1 

.1248 



1005 

70 

5348 

.1563 


5348-1 

*1248 



1005 - 

59 

5349 

*1563 


5349-1 

.1248 



1005 ■ 

66 

5350 

*1563 


5350-1 

.1248 



1006 - 

28 

5351-1 

*1248 



1006 

31 

5352 

.1563 


5352-1 

.1248 



1006- 

29 


Houira 

Dana. 

-ins 

5353 

*1563 


5353-1 

.1248 



1006- 

32 

5380-1 

1006 - 

86 

5381-1 

1006 - 

90 

5384-1 

1006- 

37 

5385-1 

1006 - 

91 

5386-1 

1006 - 

85 

5387-1 

'006 - 

89 

54LS240 

256 - 

120 


332 - 

54 

54LS241 

256 - 

52 


332 - 

22 

54LS244 

256- 

176 

54I.S245 

256- 

195 


341 - 

59 

54LS373 

246 - 

44 

54LS374 

238 

32 

54S240 

* 462 



256- 

35 


332- 

56 


336- 

28 

54S241 

. 462 



256- 

165 


332 - 

24 


336- 

30 

54S244 

. 462 



256 - 

186 

54S373 

. 460 



246- 

56 

54S374 

. 460 



238 - 

40 


238 - 

42 

54S774 

. 460 


5530 

1012 - 

75 

5531 

1012- 

79 

5560 

iOH - 

41 

5561 

■011 - 

44 

57LS300 

256- 

122 


332 - 

58 

57LS301 

256- 

154 


332 - 

26 

57LS304 

256 - 

178 

5703305 

25C - 

37 


342- 

2 

57LS376 

238 - 

34 

67LS380 

246 - 

46 

57S300 

256 - 

137 


332 - 

60 


336- 

32 

57S301 

256 - 

167 


332 - 

28 


336 - 

34 

57S304 

256- 

90 

57S373 

. 460 



246 - 

58 

57S374 

. 460 


57S376 

. 460 



238 

44 

57S378 

. 460 



238 - 

46 

57S380 

* 460 



246 - 

60 

57S382 

. 460 



246 

63 

5701 

*1654 



224 - 

165 


1508 - 

74 


% 149- 

l 

57110 

.1654 



1508 - 

77 


1513- 

35 

57401 

.1654 



1001 - 

80 


1508- 

80 

57558 

*1652 



223 - 

89 

57558-1 

.1652 


57558-2 

*1652 


57588 

1508 - 

83 

605' 

999 - 

10 

6052 

999 - 

12 

6055 

999 - 

14 

6056 

999 - 

29 

6061 

999 - 

16 

6062 

999 - 

31 

6071 

999- 

53 

6072 

999 - 

55 


Device 

Page- 

Jne 

6073 

999 - 

100 

6074 

999 - 

102 

6200 

*1252 


6200-1 

.1252 



1020- 

31 

6201 

.1252 


6201-1 

.1252 



1020- 

23 

6205 

.1252 


6205-1 

.1252 



1021 - 

8 

6206 

*1252 


6206-1 

.1252 



1021 - 

10 

6210-1 

.1252 



1020- 

67 

6225-1 

*1252 



1021 - 

31 

6230 

*1252 


6230-1 

.1252 



1020- 

13 

6231 

*1252 


6231-1 

1020 - 

15 

6235-1 

.1252 



1020 - 

80 

6236-1 

.1252 



1020 - 

81 

6240-1 

* 1252 



1021 - 

49 

6241 

.1252 


6241-1 

*1252 



1021 - 

51 

6250-1 

.1252 



1021 - 

101 

6251-1 

.1252 



1021 - 

'03 

6252-1 

.1252 



1021 - 

'02 

6253-1 

*1252 



1021 - 

'04 

6255-1 

1022- 

9' 

6256-1 

1022 - 

92 

6260-1 

1022 - 

86 

6261-1 

' 022 - 

87 

6275-1 

*1252 



1023 - 

6 

6276-1 

.1252 



1023 - 

7 

6280-1 

.1252 



1022- 

24 

6280-2 

.1252 



'022 - 

6 

6281-1 

.1252 



1022- 

30 

6281-2 

*1252 



1022 • 

9 

6282-1 

*1252 



1022- 

25 

6282-2 

.1252 


6283-1 

.1252 



1022- 

31 

6284-1 

1022 - 

26 

6285-1 

1022 - 

32 

6286-1 

*1252 



1022 - 

23 

6286-2 

*1252 



1022 - 

5 

6287-1 

.1252 



1022 - 

29 

6287-2 

.1252 



1022 - 

8 

6289-1 

.1252 



1022 ■ 

28 

6289-2 

.1252 



1022 - 

7 

6292 

999 - 

115 

6297 

999 • 

57 

6299 

999 - 

117 

6300 

*1252 


6300-1 

*1248 



1003 - 

72 

6301 

.1252 


6301-1 

*1248 



1003 - 

73 

6305 

.1252 


6305-1 

.1248 



1004 - 

82 


Device 

Page-Line 

6306 

.1252 


6306-1 

.1248 



1004 

86 

6308 

.1252 


6308-1 

.1248 



1 004 - 

11 

6309 

*1252 


6309-1 

.1248 



1 004 - 

1 3 

63136-1 

1 004 - 

24 

63137-1 

1005 - 

S3 

63139-1 

1005 - 

84 

6330 

.1252 


6330-1 

.1248 



1003- 

16 

6331 

.1252 


6331-1 

*1248 



1003 - 

20 

6335 

.1252 


6335-1 

*1248 



1004 - 

23 

6336-1 

.1248 



'004 - 

26 

6340 

*1252 


6340-1 

.1248 



1005 - 

40 

6341 

.1252 


6341-1 

.1248 



'005 - 

50 

6348 

.1252 


6346-1 

.1246 



1005 - 

33 

6349 

.1252 


6349-1 

.1248 



1005 - 

43 

6350-1 

.1248 



' 006 - 

6 

6351-1 

.1248 



1006 - 

1 1 

6352 

.1252 


6352-1 

*1248 



1006 - 

7 

6353 

.1252 


6353-1 

.1248 



'006 - 

12 

6380-1 

*1248 



1006 - 

69 

6381-1 

*1248 



1006- 

73 

6384-1 

.1248 



1006 - 

70 

6385-1 

.1248 



1006- 

74 

6386-1 

*1248 



1006- 

68 

6387-1 

.1248 



1006 - 

72 

65110 

% 149- 

6 

6530 

101? 

50 

6531 

1012- 

56 

6560 

IOH - 

11 

6561 

101 1 - 

19 

67LS300 

256 - 

123 


332 - 

59 

67LS301 

256 - 

155 


332 - 

27 

671.S304 

256- 

179 

67LS305 

256 - 

198 


342 - 

5 

67LS376 

238 - 

35 

67LS380 

246 - 

47 

67S300 

256- 

138 


332'- 

61 


336 - 

33 

67S301 

256- 

168 


332 - 

29 


336 - 

35 

67S304 

256- 

191 

67S373 

, 460 



246 - 

59 

67S374 

* 460 


67S376 

* 460 



238 - 

45 

67S378 

* 460 



238 - 

47 

67S380 

. 460 



246 - 

61 

67S382 

» 460 



f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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Device Page-Line 


Monolithic 

Memories, Inc. 
(cont’d) 

67S382 

246- 

64 

67000 

1521 - 

4 

6701 

*1654 



224 - 

166 


1508- 

75 


H 149- 

7 

67110 

*1654 



1508- 

78 


1513 - 

36 

67401 

*1654 



1001 - 

82 


1508- 

81 

67558 

*1652 



223- 

190 


1508 - 

84 

67558-1 

*1652 


67558-2 

*1652 


74LS240 

256- 

121 


332- 

55 

74LS241 

256- 

153 


332 - 

23 

74LS244 

256- 

177 

74LS245 

256- 

196 


342 - 

4 

74LS373 

246- 

45 

74LS374 

238 - 

33 

74S240 

* 462 



256- 

136 


332- 

57 


336- 

29 

74S241 

* 462 



256 - 

166 


332 - 

25 


336 - 

31 

74S244 

* 462 



256 

189 

743373 

* 460 



246- 

57 

74S374 

* 460 



238 - 

41 


238 - 

43 

74S774 

. 460 


82S100 

254 - 

49 


1002 - 

6 

82S101 

254- 

50 


1002 - 

3 

8387-1 

*1248 



MOS Technology 


MCS1003 

258 

63 

MCS1004 

999 

22 

MCS1O05 

999 

23 

MCS1007 

329 

32 

MCS1008 

329 

28 

MCS1009 

329 

55 

MCS2017 

999 

49 

MCS2018 

999 

118 

MCS2020 

999 

109 

MCS2022 

999 

72 

MCS2023 

1020 

3 

MCS2024 

999 

98 

MCS2025 

999 

119 

MCS2026 

1020 

7 

MCS2026-002 

51 142 

17 

MCS2027 

999 

24 

MCS2029 

1020 

10 

MCS2104 

1028 

43 

MCS6500 

1i 146 

16 

MCS65Q0SERIE3I 149 

8 

MCS6502 

1508 

141 

MCS6503 

1508 

142 

MCS6504 

1508 

143 

MCS6505 

1508 

144 

MCS6506 

1508 

145 

MCS6512 

1508 

146 

MCS6514 

1508 

’47 

MCS6515 

1508 

148 

MCS6520 

1509 

'0 


1513 

76 

MCS6522 

1509 

1 1 


1513 

77 

MCS6530 

1508 

169 


Device Page-Line 

MCS6530 , U 149- 9 

MCS6532 1508-170 

MPS2529 556 - 26 

MPS7100 _ 558 - 28 

MTS1001 ' 1024- 21. 


MTS 1002 

1028 - 

48 

MTS1016 

1024 - 

13 

MTS1102 

1028- 

107 

MTS2013 

1024 - 

28 

MTS2100 

1024 - 

73 

MTS2103 

1028- 

51 

MTS2105 

1028- 

76 

MTS2107 

1029- 

12 

MTS2108 

1029 - 

18 

6500 

1522- 

1 


Mostek 


F8 

1522- 

2 


1 144- 

2 


51 144- 

3 


f 146- 

17 


1 149- 

10 


1 149- 

11 


1 149- 

12 

MK1002 

1029- 

9 

MK1007 

1024- 

16 

MK20Q0 

^1020- 

104 

MK2300 

1020- 

105 

MK2302 

999- 

35 

MK2400 

1020- 

100 


1020- 

101 

MK2408 

999 - 

38 

MK2500 

1021 - 

77 


1021 - 

110 

MK2503 

1000- 

9 


1000- 

40 

MK2600 

1021 - 

78 


1021 - 

111 

MKwm 

*90? - 

- 


1000- 

41 

MK2708 

1006- 

114 

MK28000 

1023 - 

79 


1023 - 

101 

MK30000 

1022 - 

68 

MK31 000-3 

1023 - 

70 

MK32000 

11 141 - 

13 

MK32000-5 

1023 - 

106 

MK34000-3 

1023 - 

'22 

MK36000 

51 141 - 

13 

MK36000-5 

1023 - 

115 

MK3602P 

1004 - 

52 

MK3702-1 

1004 - 

32 

MK3702-2 

1004 - 

38 

MK3702-3 

1004 - 

47 

MK3850 

1504 - 

26 


1522 - 

2 

MK3851 

1504 - 

33 

MK3852 

1504 - 

52 

MK3853 

1504 - 

56 

MK3854 

1504 - 

41 

MK3861 

1504 - 

46 

MK3870 

1504- 

38 


1522- 

3 

MK3871 

1504 - 

47 

MK3880 

1505 - 

157 

MK3881 

1506 - 

10 

MK3882 

1506 - 

4 

MK3883 

1 506 - 

7 

MK3884 

1506 - 

13 

MK4006 

1008 - 

36 

MK4007 

1013- 

5 

MK4008 

1008 - 

38 

MK4027 

51 141 - 

12 


51 149- 

13 

MK4027-2 

1008 - 

60 

MK4027-3 

1008 - 

81 

MK4027-4 

1009 

9 

MK4027-83 

1008 - 

82 

MK4027-84 

1009 - 

10 

MK4096-11 

1009- 

93 

MK4096-1 6 

1009- 

61 

MK4096-6 

1009- 

11 

MK4096-77 

1009- 

12 

MK4096-85 

1009 - 

94 

MK4096-86 

1009- 

13 



Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Une 

MK4096-86 

1009- 62 

LM104G 

610- 

65 

MCM14524A 

1020- 

65 

MCM6605A 

1 009 - 82 

MK4102 

1017 - 80 

LM105 

609- 

120 

MCM14524C 

1020- 

66 

MCM6605A-1 

1008- 72 

MK4102-1 

1017- 29 

LM107 

574 

52 

MCM14537 

212- 

78 

MCM6605A-2 

1008-107 

MK4102-1 1 

1017- 30 

LM108 

566- 

141 

MCM14537A 

1013- 

11 

MCM6670 

999- 17 

MK4102-12 

1017- 81 


. 574 

6 

MCM14537C 

1013 - 

16 

MCM66700 

999- 58 

MK4104 

51 141 - 13 

LM108A 

570- 

37 

MCM14552 

212 - 

87 

MCM6671 A0 

999- 61 

MK4 104-3 

1018- 98 

LM109 

601 - 

66 

MCM14552A 

1011 - 

98 

MCM66710 

999 - 60 

MK4104-4 

1018-117 

LM109G 

601 - 

16 

MCM14552C 

1011 - 

99 

MCM66720 

999 - 62 

MK4104-5 

1019- 12 

LM110 

563- 

18 

MCM21 Li 4-20 

1017 - 

107 

MCM6673A0 

999- 64 

MK4 104-6 

1019- 29 

LM111 

549- 

35 

MCM21 LI 4-25 

1017- 

122 

MCM66730 

999 - 63 

MK4 104-86 

1019- 30 

LM117 

609 

97 

MCM21L14-30 

1018- 

13 

MCM66740 

999- 65 

MK4114 

51 141 - 13 


1 133- 

10 

MCM21L14-45 

1018 - 

46 

MCM66750 

999- 66 

MK4114-4 

1017-120 

LM123 

601 - 

118 

MCM21 L41-25 

1019 - 

2 

MCM66760 

999 - 67 

MK4114-5 

1018- 11 


H 133- 

10 

MCM21L41-30 

1019- 

14 

MCM66770 

999- 68 

MK41 1-4-6 

1018- -30 

LM124 

593 

29 

MCM21L41-45 

1019 - 

40 

MCM66780 

999- 69 

MK4116 

1 149- 13 

LM139 

552- 

55 

MCM21 L43-25 

1019- 

7 

MCM66790 

999- 70 

MK4116-1 

1009-116 

LM139A 

552 - 

31 

MCM21 L43-30 

1019- 

20 

MCM68A10 

1012- 5 

MK4 116-2 

1009 -121 

■ LM158 

567- 

80 

MCM21 L43-45 

1019- 

45 


1509-137 

MK4116-3 

1010- 4 


589- 

47 

MCM21 14-20 

1017 - 

106 

MCM68A30 

1509-145 

MK4116-4 

1010- 16 

LM201A 

575- 

22 

MCM21 14-25 

1017 - 

121 

MCM68A308 

1022- 51 

MK4200 

H 141 - 11 

LM204G 

610- 

66 

MCM21 14-30 

1018- 

12 


1509-147 

MK4200-11 

1009- 95 

LM205 

609- 

121 

MCM21 14-45 

1018- 

45 

MCM68A316 

1023- 26 

MK4227-3 

1008- 83 

LM207 

574 

53 

MCM2141-20 

1018 - 

99 


1509-153 

MK4227-4 

1 009 - 14 

LM208 

574 - 

7 

MCM2141-25 

1018- 

118 

MCM68A332 

1023-108 

MK4414-3 

1017-105 

LM208A 

570- 

38 

MCM2141 -30 

1019- 

13 

MCM68A708 

1509-125 

MK5002 

258- 52 

LM209G 

601 

17 

MCM2141-45 

1019 - 

39 

MCM68A708L 

1006- 99 

MK5005 

258- 53 

LM209K 

601 

68 

MCM21 43-20 

1018- 

105 

MCM68B10 

1012- 2 

MK5007 

258- 54 

LM210 

563- 

10 

MCM21 43-25 

1019- 

6 


1509-138 

MK5009 

258 - 95 

-LM21 1 

549- 

36 

MCM2143-30 

1019- 

19 

MCM68B30 

1509-146 


51 104 - 17 

LM224 

593- 

30 

MCM21 43-45 

1019 - 

44 

MCM6810A 

1012- 3 

MK50240 

558 -188 

LM239 

553 

10 

MCM27A08L 

1006- 

98 


’509-135 

\ 

51 122- 7 

LM239A 

552 - 

40 

MCM270BCP 

1007 - 

9 

MCM6810A-1 

1012- 6 

MK50241 

550 -189 

L.M258 

567 

81 

MCM2708L 

1006- 

1 2 5 

MCM6810M 

1509-136 

MK50242 

558-190 


590 

46 

MCM2716 

1007 - 

42 

MCM6830A 

’022- 74 

MK50250 

556-194 

LM2901 

553 

32 

MCM2717 

1007 - 

43 


1509-144 

MK50253 

556 - 1 95 

LM2902 

567 

111 

MCM4000 

11 142- 

18 

MCM68316 

1000- 77 

MK50254 

556-196 


567 

154 

MCM4002L 

1020- 

17 

MCM68316E 

1023- 62 

MK50395 

258- 78 


595 

26 

MCM4002P 

1020 - 

18 

MCM6832 

1023- 65 


51 104 - 18 

LM301A 

584 

13 

•MCM4027-2 

1008- 

61 

MCM68708 

1 006 116 


f 104- 19 

LM304G 

610 

37 

MCM4027-3 

1008- 

84 


1509-124 

MK50336 

258 - 79 

«_M30d 

60S 

22 

MCM4027-4 

1009 - 

15 

MCM68708L 

1007- 3 


f 104 - 18 

LM307 

584 

2 

MCM4096-1 1 

1009- 

96 

MCM7001 

1015- 98^ 

MK50397 

258 - 80 

LM308 

583 

45 

MCM4096-6 

1009- 

16 

MCM7640 

1005- 41 


<1 1 04 - 18 

LM308A 

571 

2 

MCM41 16-15 

1009- 

120 

MCM7641 

1005- 51 

MK50398 

258- 81 

LM309 

601 

69 

MCM4 116-20 

1010- 

5 

MCM7642 

1006- 19 

MK50399 

258 - 82 

LM309G 

601 

18 

MCM4 116-25 

1010- 

17 

MCM7643 

1006 - 25 

MK5085-1 

598 -194 

LM310 

563 

29 

MCM4 116-30 

1010- 

27 

MCI 01 00 

217- 49 

MK5085-2 

598 - 1 95 

LM311 

550 

36 

MCM4227-2 

1008 - 

62 

MCI 01 01 

217 - 88 

MK 5086-1 

598-196 

LM317 

609 

98 

MCM4227-3 

•1008- 

85 


f 107- 9 

MK5086-2 

598-197 


1 133- 

10 

MCM4227-4 

1009- 

17 

MCI 01 02 

217-105 


598 - 1 98 

LM323 

601 - 

119 

MCM5003 

f 140- 

10 

MC10103 

217- 97 

MK6820 

1509-1 08 


1 133- 

10 

MCM5003A 

1003 - 

52 

MCI 01 04 

. 216-165 

Z80 


LM324 

567 - 

129 

MCM5004 

H 140- 

10 

MCI 01 05 

217- 77 




594 - 

53 

MCM5004A 

1003- 

54 

MCI 01 06 

217- 40 



LM339 

553 - 

11 

MCM5303A 

1003- 

53 

MC10107 

217- 4 

Motorola 


LM339A 

552- 

41 

MCM5304A 

1003- 

55 

MC10109 

217- 67 


LM358 

567 - 

82 

MCM65308 

1022 - 

52 

MC10110 

217- 17 

Semiconductor 


590- 

47 


1509- 

143 

MC10111 

217- 29 



LM565 

597- 

19 

MCM65317 

.1 023 - 

66 


1 105- 20 

DS36147 

343 - 172 

MCA Series 

615- 

1 

MCM6550 

558- 

162 

MC101 13 

216-173 

DS36177 

343-173 

MCC14482 

562- 

89 

MCM6560 

1022- 

54 

MC10114 

218-168 

DS3645 

343-163 

MCC1486 

326- 

95 


1022- 

107 

MC10115 

219- 7 

DS3647 

343-170 

MCC1487 

326 

96 

MCM6561 

1000- 

70 


1 108- 3 

DS3675 

343 - 1 64 

MCM0464 

1010 

46 

MCM6562 

1000- 

71 

MCI 01 16 

218-169 

DS3677 

.343-171 

MCM10139 

218 

78 

MCM6570 

999- 

73 


H 107- 9 

0S8641 

340- 31 

MCM10143 

218 

22 


f 139- 

10 


H 108- 3 

LF155 

564- 69 


1010 

101 

MCM6571 

! 139- 

10 

MCI 01 1 7 

217 -147 


578- 23 


H 108 

4 

MCM6571 A 

999 - 

74 

MCI 01 18 

217-125 

LF155A 

573 - 2 

MCMl 01 44 

218 

60 

MCM6572 

999- 

75 

MC10119 

217-115 

LF156 

578 - 44 


1012 

14 

MCM6573 

999 - 

76 

MCI 01 21 

217-137 

LF156A 

573- 20 

MCM10145 

218 

28 

MCM6573A 

999 - 

77 

MCI 01 23 

216-114 

lF157 

579- 3 


101 1 

3 

MCM6574 

999 - 

78 


f 105- 20 

LF157A 

573- 38 


1015 

49 

MCM6575 

999 - 

79 

MCI 01 24 

218-155 

LF255 

578- 24 

MCMl 01 46 

218 

73 

MCM6576 

999 - 

80 


1 108- 3 

LF256 

578 - 45 

MCM10147 

218 

51 

MCM6577 

999 - 

81 

MCI 01 25 

218-142 

LF257 

579 - 4 


101 1 

107 

MCM6578 

999- 

82 


H 108- 3 

LF355 

585 - 2’ 

MCMl 0’ 49 

218 

82 

MCM6579 

999 - 

83 

MCI 01 28 

216-109 

L.F355A 

573 - 3 


1003 

60 

MCM6580 

999 - 

1 03 


fl 108- 3 

LF3553 

578 ■ 25 

MCM10I52 

218 

61 

MCM6581 

999- 

104 

MCI 01 29 

219- 15 

LF356 

585 - 30 


1012 

12 

MCM6583 

999- 

105 


H 108 - 3 

LF356A 

573 - 21 

MCM10415A 

218 

74 

MCM6590 

1023- 

83 

MC10130 

217 -158 

LF356B 

578 - 46 

MCM10416 

1015 

50 

MCM6591 

1000- 

75 

MC10131 

216-126 

LF357 

585 - 39 

MCM14505A 

212 

55 

MCM6604A 

1009 - 

97 

MC10132 

218 - 2 

LF357A 

573- 39 

MCM14505BA 

1011 

93 

MCM6604A-2 

1009- 

18 

MCI 01 33 

217-166 

LF357B 

579- 5 

MCM14505BC 

1011 

94 

MCM6604A-4 

1009- 

63 

MCI 01 34 

218 - 8 

LM101A 

. 564- 10 

MCM14505C 

212 

56 

MCM6605 

1 141 - 

14 

MCI 01 35 

216-151 


575- 21 

MCMl 4524 

212 

158 


1 141 - 

15 


H 107- 13 


1C MASTER 1978 


Arranged alphanumencaily from left to right. 
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1C MASTER 


Device 

" 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 


Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Motorola 


MC10571 

216-105 

MC1357 

561 - 55 

MC14038BA 


204 - 33 

MC14160BA 

206- 81 

MC14501 A 

211-104 

Semiconductor 

MC10572 

216- 98 


1 121 - 5 

MC140388E 


204 - 34 

MC14160BC 

206- 82 

MC14501C 

* 211-105 

(cont’d) 


MCI 0574 

218-106 

MCI 358 

561 - 56 

MCI 4040 

1 

123 - 1 

MC14161BA 

205-178 

MC14502BA 

205- 42 


MCI 0575 

217-185 

MCI 364 

559- 96 

MC14040BA 


205-123 

MC14161BC 

205-179 

MC14502BC 

205- 43 

MCI 01 36 

216 56 

MCI 0576 

216 140 

MCI 375 

557 - 76 

MC14040BC 


205 - 124 

MC14162BA 

206- 98 

MC145038A 

204 - 1 46 


H 1 04 - 20 

MC10579 

216- 34 

MC1384 

554 - 146 

MC14042BA 


211 -144 

MCI 41 62 BC 

206- 99 

MC14503BC 

204-147 

MCI 01 37 

^216- 71 

MCI 0580 

216 - 8 

MC1385 

554-109 

MC14042BC 


211 -145 

MC14163BA 

205-195 

MC14506BA 

210- 37 



MCI 058i 

215- 19 

MCI 391 

560 ■ 1 39 

MC14043BA 


211 -182 

MC14163SC 

205-196 

MC14506BC 

210- 38 



MCI 0616 

218-173 

MCI 393 

561 -146 

MC14043BC 


211 -183 

MC14174BA 

208-157 

MC14508BA 

212- 5 

MCI 01 39 A 

1 003 - 1 

MCI 0631 

216-129 

MCI 394 

560-140 

MC14044BA 


211 -163 

MC14174BC 

208-158 

MC14508BC 

212 - 6 



MCI 0800 

216- 24 

MCI 398 

559-190 

MC14044BC 


211-164 

MC14175BA 

208-127 

MC14510BA 

.206-160 


1 026 - 55 


1512-171 

MCI 399 

559-191 

MC14046BA 


215- 14 

MC14175BC 

208-128 

MC14510BC 

206-161 



MC108G0M 

1512-172 

MC14000A 

210-187 



596- 57 

MC14194BA 

214- 10 

MC145104 

596- 90 



MCI 0801 

1512-174 

MC14000C 

210-188 

MC14046BC 


215- 15 

MC14194BC 

214- 11 

MC145106 

596- 91 




H 149- 15 

MC14001 A 

211 - 68 

MC14046BM 


596- 58 

MCI 420 

587- 8 

MC145107 

596- 92 

MC10160 

219 - 37 

MCI 0802 

1513- 1 

MCI 4001 BA 

211 - 71 

MC14049BA 


204-186 

MCI 422 

600- 33 

MC145109 

596 - 93 



MCI 0803 

1512-176 

MCI 4001 BC 

211 - 72 

MC14049BC 


204-187 

MCI 430 

586- 26 

MCI 451 1 

H 109- 11 




H 149- 15 

MC14001 C 

211 - 70 

MCI 405 


319- 58 


f 114- 8 

MCI 4511 BA 

208- 28 



MCI 0804 

1513- 3 

MC14002A 

211 - 11 



129 - 9 

MC1431 

587- 7 


325-179 



MCI 0805 

1513- 5 

MCI 4002BA 

211 - 13 


« 

129- 10 


11 114- 8 

MC14511BC 

208- 29 



MCI 0806 

1513- 9 

MCI 4002BC 

211 - 14 


1 

149- 14 

MCI 433 

584- 50 


325-182 


216 91 

MCI 0807 

1513- 7 

MC14002C 

211 - 12 

MC140508A 


204 -114 


f 114 • 8 

MC145112 

596 - 94 



MCI 0808 

1513- 11 

MC14006BA 

214-120 

MC14050BC 


204-115 


! 114- 11 

MCI 451 2A 

213- 9 



MCI 2000 

596- 18 


1027- 8 

MCI 4051 BA 


314-101 

MC1435 

590- 34 

MC14512C 

213- 10 



MCI 2002 

596- 20 

MC14006BC 

214-121 

MCI 4051 BC 


314-102 


1 114- 9 

MC14513BA 

208- 30- 




612-101 


1027 -. 7 

MC14052BA 


314- 45 

MCI 436 

565-112 


325-180 

MCI 0171 


MC12C0S 

250- 13 

MCI 4007BA 

205 66 

MCI 4 05 2 BC 


314- 46 


585 - 52 

MC14513BC 

208- 31 

MC 10172 



596-162 


205- 68 

MC14053BA 


310-109 

MC1436C 

565-122 


325 -181 



MCI 2011 

259 48 


204 • 9 

MC14053BC 


310-110 


686 - 31 

MC14514BA 

207-161 




506 - 1 70 

MCI 4008 BC 

204 - 10 

k If" 4 4 Q§ 


320 21 

MCI 43? 

591 - 47 

MC14514BC 

207 - 1 A9 



MCI 201 2 

596-191 

MC14011 

f 132- 6 


1 

133- 8 

MCI 438 

545- 34 

MC14515BA 

207-177 

MCI 01 76 


MC12013 

259- 83 

MC14011 A 

209-171 

MC14066BA 


308- 65 

MCI 439 

584 - 27 

MC14515BC 

207-178 

MCI 01 7 7 



596-179 

MCI 4011 BA 

209 - 1 73 

MC14066BC 


308- 66 


H 114- 10 

MC14516BA 

206- 38 

MClOi /b 


MCI 201 4 

596 - 7 

MC14011BC 

209-174 

MC14068BA 


209- 81 


11 114- 12 

MC14S16BC 

206 - 39 



MCI 2020 

596- 32 

MC14011C 

209 - 1 72 

MCI 4068BC 


209 - 82 

MCI 440 

347 - 2 

MC14517BA 

214-149 



MCI 202* 

596- 33 

MCI 401 2A 

209-105 

MC14069BA 


205- 12 


1 118- 17 


1028- 73 

MCI 0180 


MCI 2040 

596- 43 

MC14012BA 

209-107 

MC14069BC 


205- 13 

MCI 4406 

215-149 

MC14517BC 

214-150 



MCI 2060 

596- 9 

MC14012BC 

209-108 

MCI 407 


612- 59 


598- 69 


1028- 72 

MClOi 81 



1 131 - 12 

MCI 401 2C 

209-106 

MC14070BA 


210- 63 

MCI 4409 

215-150 

MC14518BA 

206-114 



MC12061 

596- 12 

MC14013 

1 123- 1 

MC1407QBC 


210- 64 


598- 70 

MC14516BC 

206-115 

MC10182 

216- 13 


^ 131 - 12 

MC14013BA 

208-105 

MC14071A 


210-150 

MC1441 

1 118- 18 

MC14519BA 

210 - 12 

MC10183 

216- 28 

MCI 2502 

596- 21 

MC14013BC 

208-106 

MC14071BA 


210-152 

MCI 44 10 

215-157 


212-178 

MC 1 0 1 86 

216 - 147 


612-102 

MC14014BA 

214- 44 

MC14071BC 


210-153 


598-199 

MC14519BC 

210- 13 

MCI 01 90 

218-149 

MCI 2509 

259- 14 

MC14014BC 

214- 45 

MCI 4071 C 


210-151 

MC14411 

2f5- 61 


212-179 

MC10191 

218 - 136 


596-163 

MCI 401 5A 

1026-101 

MC14072BA 


210-117 


349-114 

MC14520BA 

206-14 

MCI 0l 93 

219- 44 

MCI 2511 

259- 49 

MC14015BA 

214- 25 

MC14072BC 


210-118 

MCI 441 2 

215-152 

MC14520BC 

206- 15 


328 - 1 0 


596-171 

MC14015BC 

214- 26 

MC14073BA 


209- 36 


599- 20 

MCI 4521 BA 

213-139 

MC101 94 

219- 19 

MCI 251 3 

259- 84 


1026 - 94 

MC14073BC 


209- 37 

MCI 44 15 

215-169 

MCI 4521 BC 

213-140 

MC10195 

21 6 - 46 


596-180' 

MC14016BA 

308- 83 

MC14075BA 


210-132 

MC14415E 

215-170 

MC14522BA 

206-183 

MC10197 

216 - 158 

MCI 2520 

596- 34 

MC14016BC 

308- 84 

MC14075BC 


210-133 

MC14419 

215-159 

MC14522BC 

206 - 1 84 

MCI Ol 98 

218- 86 

MC12521 

596- 35 

MC14017BA 

206-134 

MC14076BA 


208-140 


329- 10 

MC14526BA 

206 - 61 

MC 10210 

217- 18 

MCI 2540 

596- 44 

MC14017BC 

206-135 

MCI 4076BC 


208-141 


598-152 

MC14526BC 

206 - 62 

MCI U 21 2 

21 ? - 57 

MCI 2560 

596- 10 

MC14018BA 

207-108 

MC14077BA 


210- 98 


1 141 - 16 

MC14527BA 

215- 45 

MC10216 

218-170 

MCI 2561 

596- 13 

MC140188C 

207 -109 

MC14077BC 


210- 99 

MCI 4422 

215-155 

MC14527BC 

215- 46 


A 108- 3 

MCI 302 

558-130 

MC14020BA 

205-143 

MC14078BA 


210-172 


560-195 

MC14528BA 

213- 53 

MCI 023 

H 107 - 9 

MCI 303 

555-166 

MC140206C 

205 - 144 

MC14078BC 


210-173 

MC14433 

319- 22 

MC14528BC 

213- 54 


H 107 - 10 

MCI 306 

564-145 

MCI 4021 B 

1028- 5 

MCI 408 

H 

125- 15 


f 125- 17 

MC14529BA 

314- 37 

MCI 0231 

216-127 

MC1310 

557-157 

MCI 4021 BA 

214- 64 


1 

125- 16 


1 144- 5 


314- 93 

MCI 026 

1 107, 10 

MCI 31 2 

558- 3 

MCI 4021 BC 

214- 65 


1 

133 - 8 

MC14435 

215- 89 

MC14529BC 

314- 38 

MC10287 

216 - 26 

MC1314 

558- 4 


1027 -117 

MC1408-7 


320- 39 


319- 60 


314- 94 

MC10501 

217- 89 

MC1315 

558- 5 

MC14022BA 

207- 86 

MC1408-8 


320- 63 


t 129- 9 

MC14530BA 

211-111 

MCI 0502 

217-106 

MCI 323 

559-187 

MC14022BC 

207- 87 

MC1408A-6 


320- 15 


1 129- 10 

MC14530BC 

211-112 

MCI 0504 

216-166 


I'123- 10 

MC14023A 

209-141 

MCI 4081 A 


209- 56 

MC14435E 

215- 90 

MC14531BA 

215-103 

MCI 0505 

217- 78 


H 123- 11 

MC14023BA 

209-143 

MCI 4081 BA 


209- 58 


319- 61 

MC14531BC 

215-104 

MCI 0506 

217 - 41 

MCI 324 

559-188 

MC14023BC 

209-144 

MC14081BC 


209- 59 

MCI 444 

348- 33 

MC14532BA 

215- 33 

MCI 0507 

217- 5 

MCI 327 

559-189 

MC14023C 

209-142 

MC14081C 


209 57 

MCI 4440 

556 - 144 

MC14532BC 

- 215 34 

MCI 0509 

217- 68 

MCI 330 

561 -169 

MC14024BA 

205 - 101 

MC14082BA 


209- 22 


562- 84 

MCI 4534 

1 105- 1 

MC 1 05 1 4 

• 218-171 


f 123- 3 

MC14024BC 

205 - 102 

MC14082BC 


209- 23 

MCI 445 

546- i4 

MC14534BA 

207- 56 

MCI 05 15 

219- 8 

MC' 331 

561 - 53 

MC14025A 

211 - 39 

MC14093B 

% 

110- 13 


1 119- 2 

MCI 4534BC 

207- 57 

MCI 05 16 

218-172 


561 -170 

MCI 4025BA 

211 - 41 

MC14093BA 


215-139 


f 119- 3 

MCI 4536BA 

213-142 

MC10517 

217-148 


H 123- 9 

MC14025BC 

211 - 42 

MC14093BC 


215-140 

MC14450 

213- 93 


215-161 

MCI 051 8 

217-126 


«! 123- 12 

MC14025C 

211 - 40 

MC14094BA 


214-106 


562- 40 

MC14536BC 

213-143 

MCI 05 19 

217-116 

MCI 344 

561 - 16 

MC4027BA 

208-177 

MC14094BC 


214-107 

MCI 4451 

213- 82 


215-162 

MCI 0521 

217-138 

MCI 349 

561 -171 

MC14027BC 

208-178 

MC14099BA 


211 - 120 


562- 41 

MC14538B 

1 102 - 11 

MCI 0524 

218-156 

MCI 350 

546- 42 

MCI 4028BA 

207-131 

MC14099BC 


211 -121 

MC14452 

213-135 

MC14538BA 

213- 55 

MCI 0525 

218-143 


557- 44 

MCI 4028BC 

207 -132 

MC1410 


546 - 43 

MCI 4460 

555-201 

MC14538BC 

213- 56 

MCI 0530 

217-159 


561 - 1 72 

MCI 403 

614-116 

MC1411 


346 - 1 04 

MC14461 

559- 31 

MC14539BA 

212-189 

MCI 0531 

216-128 


1 121 - 5 

MC14032BA 

204- 25 



548- 53 

MCI 4462 

559- 32 

MC14539BC 

212-190 

MCI 0533 

217 - 167 


f 123- 3 

MC14032BC 

204 - 26 

MCI 41 2 


346-120 

MCI 4470 

562- 85 

MCI 454 

554 -147 

MC10535 

216-152 

MC1351 

557- 74 

MCI 4034B 

1027-107 



548- 54 

MC14479 

562- 86 

MCI 4541 BA 

213 - 71 

MCI 0536 

216- 57 


561 - 54 

MC14034BA 

214- 93 

MCI 41 3 


346- 72 

MC14480 

562- 87 


215-163 

MCI 0537 

216- 72 

MCI 352 

561 -173 

MC14034BC 

214- 94 



548- 55 

MCI 4481 

562- 88 


600- 66 

MCI 0541 

218-126 


H 123- 3 


1027-104 

MC1414 


551 - 52 

MC14483 

562- 90 

MCI 4541 BC 

213- 72 

MCI 0560 

219- 38 

MCI 353 

t 123- 3 

MC14035BA 

213-165 



120 - 12 

MCI 4490 

215- 28 


215-164 

MCI 0561 

216- 90 

MCI 355 

557- 45 


1026- 84 

MC1416 


346- 91 

MC14490E 

215- 29 


600- 69 

MCI 0562 

216- 81 


.1 121 * 5 

MC14035BC 

213-166 



548 - 7 

MC14500B 

215- 8 

MC14543 

1 109- 11 

MCI 0564 

218- 92 

MCI 356 

557- 75 


1026- 74 



548- 56 


1513- 15 

MC14543BA 

208- 52 
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PRODUCT INDEX 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device Page-Line 

Motorola 


MCI 463 

H 133 

10 

MC1569R 

609- 96 

MC2901C 

1507- 10 

MC3115 

239-160 

MC3450 

1 141 - 15 

Semiconductor 

MC1463G 

610 

50 

MCI 590 

545- 47 

MC2901M 

1507- 11 

MC3116 

239-161 

MC3452 

338- 55 

fcont’d) 


MC1463R 

610 

51 


546- 48 

MC2902C 

1507- 23 

MC3120 

244- 36 


1 141 - 15 

yl/V/ 1 It 



610 

52 

MC1590G 

f 118- 3 

MC2902M 

1507 - 24 

MC3121 

244-124 

MC3453 

334- 35 

MC14543BA 

325 -200 

MCI 466 

610 

31 

MCI 594 

613-176 

MC2905 

341 - 18 

MC3122 

244-169 

MC3456 

600- 86 


326 - 4 


11 133 

8 

MCI 595 

613-178 

MC2905C 

1507- 92 

MC3123 

243-142 

MC3458 

567-100 

MC14543BC 

208 - 53 


H 133 

fo 


1 130- 16 

MC2905M 

1507- 93 

MC3124 

240-124 


591 - 51 


325-201 

MCI 468 

608 

51 

MCI 596 

612-100 

MC2906 

341 - 22 

MC3125 

240-125 

MC3459 

343- 57 


326 - 5 


1 133 

10 


1 1 30 - 6 

MC2906C 

1507- 94 

MC3126 

238-112 


11 141 - 15 

MC14549BA 

215- 86 

MC1468L 

610 

82 

MC1648 

220 - 1 02 

MC2906M 

1 507 - 95 

MC3128 

234-100 

MC3460 

343- 58 

MC14549BC 

215- 87 

MC1468R 

610 

87 


597- 11 

MC2907 

341 - 26 

MC3129 

234-104 


1 .141 - 15 


600 - 11 

MCI 469 

1 133 

10 


1 131 - 11 

MC2907C 

1507- 96 

MC3131 

242-196 

MC3461 

347-200 

MU 1 ‘♦DO 

MCI 4553BA 

207 - 25 

MC1469G 

609 

48 

MCI 650 

220- 94 

MC2907M 

1507- 97 

MC3132 

243- 87 

MC3466 

316- 26 

MCI 4553BC 

207 - 26 

MC1469R 

609 

49 


1 108- 3 

MC2909C 

257- 10 

MC3150 

1 108= 6 


343- 97 


204 - 2 

MCI 471 

344 

140 

MC1651 

220- 95 


1507- 35 

MC3.1 51 

234-154 


599- 84 

MU 1 ‘tdjHon 

204 - 3 

MCI 472 

345 

42 

MCI 654 

220- 19 

MC2909M 

257 - 11 


H 108- 6 

MC3467 

546- 11 

IVIL'I^ODhDw 

207 - 191 

MCI 473 

345 

138 

MCI 658 

220- 89 


1507- 36 

MC3152 

235- 37 


614- 98 

•VIV^ I 

ypi ^cccpr 

207 - 1 92 

MCI 479 

346 

4 


597- 12 

MC2911C 

257- 12 


1 108- 6 

MC3468 

546- 12 

tVIV— • I HjDJuv 

OfiO _ Q 

MCi488‘ 

331 

49 


131 - 10 


1507- 37 

MC3160 

236-187 


614- 99 

Mu i MODuDn 

tUO SJ 

208 - 10 

MCI 489 

335 

48 

MCI 660 

220- 73 

MC2911M 

257- 13 


l 108- 6 

MC3471 

595- 32 

tvlw 1 mjjODv 

tiilp'i /ic;c;7R 

1 flQft - fiQ 

MCI 489 A - 

335 

59 


H 107- 11 


1507- 38 

MC3161 

236- 71 

MC3476 

566-108 

MU l ‘♦OO/D 


MCI 494 

613 

175 

MCI 661 

H 107- 11 

MC2915C 

340- 20 

MC3162 

236- 72 


567- 13 

MC14557BA 

214 - 1 64 
1028 - 67 

MCI 495 

613 

177 

MCI 662 

220- 68 


1507- 98 


1 108- 6 


582- 32 

AG.P.VQC' 



! 130 

16 


U 107- 9 

MC2915M 

340- 14 

MC3232A 

343- 8 

MC3480 

343- 11 

MU i ‘♦00 / DU 

pf)7 " 1 RO 

MCI 496 

612 

99 


H 107- 11 


1507- 99 

MC3245 

343-103 


1509-128 

fVI\y 1 HJOODn 

/ICKODP 



1 130 

6 

MCI 663 

1 107- 11 

MC2916C 

340- 24 

MC3301 

567-115 

MC3486 

338 - 57 

MU i 400oDU 


MCI 503 

614 

117 

MCI 664 

220- 63 


1507-100 


595- 41 

MC3487 

334 - 45 

MC14559* 

MPl ARCL QQ A 

f| 1 25 - 16 

MCI 505 

319 

59 


fl 107- 11 

MC2916M 

340- 17 

MC3302 

553- 41 

MC3490 

326 - 50 

<V1U 1 hOOoDM 

ft 1 A CCftOp 

no 

MCI 506 

320 

22 

MCI 665 

H 107- 11 


1507-101 

MC3303 

567-169 

MC3491 

326- 77 

mu 1 Hooyou 

215 - 82 

MCI 507 

612 

60 

MCI 666 

220- 49 

MC2917C 

340- 25 


* 595- 13 

MC3492 

326- 78 

MC1456 

585 - 5Q n 

MCI 508 

1 125 

15 

MCI 668 

220- 83 


1507-102 

MC3310 

557- 46 

MC3494 

326- 51 


^1 1 1 4 - 13 

MCI 508-8 

320 

66 

MCI 670 

220- 39 

MC2917M 

340- 18 

MC33T5 

613- 18 

MC3503 

567-171 


H 1 25 - 12 

MCI 510 

546 

44 

MCI 672 

220- 54 


1507-103 

MC3316 

613- 20 


593 - 49 

MC1456C 

586 - 33 

MC1514 

551 

11 

MCI 674 

220- 59 

MC2918C 

1507-123 

MC3317 

613- 21 

MC3505 

545-143 

MCI 4560 

t| 101 - 10 


1 109 

9 

MCI 678 

220- 28 

MC2918M 

1507-124 

MC3320 

554-110 


553- 30 

MCI 4560BA 

204 - 76 


f 120 

12 

MCI 668 

220- 81 

MC3000 

241 -154 

MC3321 

554-111 


593- 51 

MC145608C 

204 - 77 

MCI 520 

586 

28 

MCI 690 

220- 46 

MC3001 

239- 50 

MC3325 

556- 5 

MC3510 

321 - 70 

MCI 4561 

f 101 - 10 

MCI 530 

581 

56 


258-155 

MC3002 ' 

245 -200 

MC3326 

556- 6 

MC3520 

611 - 10 

MC14561BA 

204- 80 


1 114 

■ 8 

MCI 692 

220- 99 

MC3003 

245-197 . 

MC3330 

545 - 57 

MC3523 

614- 63 

MC145618C 

204 - 81 

MCI 531 

585 

58 


1 108- 3 

MC3004 

242-100 

MC3333 

555-199 

MC3556 

600 - 87 

MC 145628 

1029- 28 

.... 

f 1t4 

9 

MC1694 

220- 9? 

MC30O5 

241 - ■ 50 

MC3340 

559-104 

MC35S? 

590- ? 

MCI 4562 BA 

214-153 

MCI 533 

581 

47 


1026- 69 

MC3006 

238-147 

MC3344 

613- 8 

MC3571 

594 - 1 

MC14562BC 

214-154 


f 114 

8 

MCI 697 

220- 25 

MC3007 

241 -100 

MC3346 

547-122 

MC3870 

1504- 37 

MC14566BA 

207 - 101 


1 114 

11 


258-172 

MC3008 

226- 4.0 

MC3357 

557-139 

MC4000 

249- 5 

MC14566BC 

207 - 1 02 

MC1535 

589 

33 

MCI 699 

220- 23 

MC3009 

226-115 

MC3360 

554-149 


347-175 

MCI 4568BA 

207 -122 


.1 114 

9 


220- 26 

MC3010 

240- 49 

MC3370 

616- 25 

MC4001 

231 -185 


215- 92 

MCI 536 

565 

101 


258-173 

MC301 1 

238-102 

MC3380 

260- 22 


255- 58 


596 - 37 


579 

36 

MCI 709 

580- 44 

MC3012 

240 - 1 74 


611- 8 

MC4004 

247- 16 

MC14568BC 

207 -123 

MCI 537 

590 

27 


1 114- 8 

MC3015 

239-158 

MC3386 

547-123 


1010-112 


215- 93 

MCI 538 

545 

35 

' 

. 1 132- 6 

MC3016 

239-159 

MC3390 

596- 89 

MC4005 - 

247- 17 


596 - 38 

MCI 539 

577 

23 

MCI 709 A 

575- 40 

MC3020 

244- 35 

MC3391 

556-112 


1010-113 

MC14569BA 

207 - 79 


1 114 

10 

MC1709C 

1 114- 8 

MC3021 

244-123 

MC3401 

567-1 or 

MC4006 

233- 24 

MC14569BC 

207 - 80 


1 114 

12 

MC 1710 

549- 19 

MC3022 

244-168 


595- 46 


H 109- 9 

MCI 4572 

f 123- 1 

MCI 540 

1 118 

17 

MC1710C 

550- 12 

MC3023 

243-141 

MC3403 

567-170 

MC4007 

232 - 46 

MC14572A 

211-108 

MCI 541 

f 118 

18 

MC1711 

551 - 27 

MC3024 

240-122 


595- 22 


f 109- 9 

MC14572C 

211 - 109 ( 

MCI 544 ’ 

348 

34 

MC1711C 

551 - 56 

MC3025 

240-123 

MC3405 

545-142 

MC400S 

254-187 

MC1458 

564 - 49' 

MCI 545 

546 

15 

MC1712 

568- 45 

MC3026 

238-111 


553 - 40 

MC4010 

254-192 


590- 56 


1 119 

2 


575- 51 

MC3028 

234- 99 


595- 24 

MC4012 

251-162 


H 132- 6 


1.119 

3 

MC1712C 

581 - 50 

MC3029 

234-103 

MC3408 

320- 75 


1026 - 28 

MC1458C 

591 - 53 

MCI 546 

1 109 

9 

MCI 723 

609- 69 

MC3031 

242-195 

MC3410 

321 - 69 

MC4015 

237- 12 

MC1458N 

591 - 27 

MCI 550 

546 

45 


1 133- 8 

MC3032 

243- 86 

MC3410C 

321 - 71 

MC4016 

231 - 38 

MC1458S 

591 - 28 

MCI 552 

546 

46 


f 133- 10 

MC3038 

1 109- 9 

MC341 1 

552- 13 


1 HI - 1 

MC14580BA 

212- 32 

MC1552G 

1 119 

1 

MC1723C 

609- 70 

MC3050 

H 108- 6 

MC3416 

H 135- 6 


1 131 - 8 


1010- 94 

MCI 553 

546 

47 

MCI 733 

546- 49 

MC3051 

234-153 

MC3417 

598- 56 


^ 131 - 10 

MC14580BC 

212- 33 

MC1553G 

f 119 

1 

MC1733C 

546- 50 


f 108- 6 

MC3418 

598- 57 


131 - 11 


1010- 95 

MCI 554 

554 

148 

MC1741 

564- 27 

MC3052 

235- 36 

MC3420 

611 - 9 

MC401 7 

231 - 40 

MCI 4581 BA 

204- 43 


1 117 

11 


581 - 3 


f 108- 6 

i 

1 133- 10 

MC4018 

231 - 33 

MC14581BC 

204 - 44 

MCI 555 

600 

12 


581 - 4 

MC3060 

236-186 

MC3422 

612-145 


1 111 - 1 

MC14582BA 

204- 53 

MCI 556 

574 

27 

MC1741C 

583- 7 


11 108- 6 

MC3423 

614- 62 


1 131 - 11 

MC14582BC 

204- 54 


577 

33 

MCI 741 S 

581 - 35 

MC3061 

236- 68 


H 133- 10 

MC4019 

231 - 35 

MC14583B 

% 110- 13 


1 114 

13 

MCI 741 SC 

582- 36 


1 108- 6 

MC3426 

558- 62 

MC4021 

225- 33 

MC14583BA 

215-110 

MCI 558 

590 

10 

MCI 747 

590- 9 

MC3062 

236- 69 

MC3430 

348- 11 

MC4022 

225- 34 

MC14583BC 

215-111 

MC1558N 

590 

26 

MC1747C 

590- 57 


H 108- 6 


552- 25 

MC4023 

230-187 

MCI 45848 

H 110- 13 

MC1558S 

590 

33 

MCI 748 

581 - 27 


1 131 - 11 

MC3431 

348- 12 

MC4024 

251 - 81 

MCI 4584BA 

215-120 

MC1561G 

609 

90 

MC1748C 

582 - 48 

MC3100 

241 -155 


552- 26 


597- 66 

MC14584BC 

215-121 

MCI 561 R 

609 

95 

MCI 776 

566-106 

MC3101 

239- 51 

MC3432 

348- 13' 


1 111 - 1 

MC14585BA 

204- 64 

MCI 563 

1 133 

10 


567- 11 

MC3102 

246- 2 


552- 27 


H 131 - 8 

MG14585BC 

204- 65 

MC1563G 

610 

56 


580- 7 

MC3103 

245-198 

MC3433 

348 - 14 

MC4038 

233- 39 

MC14597B 

1513- 17 

MC1563R 

610 

57 


1! 123- 1 

MC3104 

242-101 


552- 28 

MC4039 

325-102 

MC14597BA 

211 -137 

MC 1 566 

610 

32 

MC1776C 

566-107 

MC3105 

241 - 51 

MC3437 

336- 17 

MC4040 

233- 44 

MC14597BC 

211 -138 


‘ 1 133 

10 


567- 12 

MC3106 

238 -148 

MC3438 

341 - 5 


1 109- 9 

MC14598B 

1513- 18 

MCI 568 

608 

52 


582- 31 

MC3107 

241 -101 

MC3440 

340- 28 

MC4041 

255- 56 

MC14598BA 

211 -130 


1 133 - 

10 

MC26S10 

256- 93 

MC3108 

226- 41 

MC3441 

340- 29 


328- 13 

MC14598BC 

211 -131 

MC1568L 

610- 

83 


341 - 40 

MC3109 

226-116 

MC3443 

340- 30 

MC4042 

233- 90 

MC14599B 

1513- 19 

MC1568R 

610- 

86 

MC26S11 

256- 94 

MC3110 

240- 50 

MC3446 

340- 2 


344- 4 

MC14599BA 

211-134 

MCI 569 

1 133- 

10 


341 - 41 

MC3111 

238-103 

MC3449 

256- 43 

MC4043 

344- 7 

MC14599BC 

211 -135 

MC1569G 

609- 

91 

MC2901 

224-167 

MC3112 

240-175 

MC3450 

338 - 53 


1 109- 9 
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1C MASTER 


Device 

PagcLine 

Motorola 


Semiconductor 

(cont’d) 

MC4044 

255 - 87 
596- 41 
Hilt- 1 

11 131 - 8 

f 131 - 10 
t 131 - 11 

MC4048 

233 - 36 

MC4050 

231 - 59 

MC4051 

231 - 61 

MC4052 

230- 30 

MC4053 

227 -126 

MC4054 

230-162 

MC4055 

228-188 

MC4056 

223- 95 

MC4060 

256- 36 

MC4062 

246- 9 

MC4064 

1011 - .51 

MC406B 

253 - 182 
347 -203 

MC4202 

593- 53 

MC4300 

249- 6 

347-176 




1010-114 

MC4305 

247. 19 

MC4306 

233 - 25 

MC4307 

232 - 47 

MC4308 

254-188 

MC4310 

254 -193 

MC4316 

231 - 39 

| 131 - 8 

MC4317 

231 - 41 

MC4318 

231 - 34 

MC4319 

231 - 36 

MC4321 

225- 35 

MC4322 

225- 36 

• MC4324 

251 - 82 

597 - 6? 

H 111- 1 

% 131 - 8 

MC4344 

255 - 88 


596 ■ 42 
till- 1 

1 131 - 8 

MC4350 

231 - 60 

MC4352 

230- 31 

MC4353 

227-127 

MC4354 

230-163 

MC4355 

228-189 

MC4356 

223- 96 

MC4363 

256- 37 

MC4368 

253 -183 


347-204 

MC4558 

590- 31 

MC4558A 

590- 32 

MC4558C 

591 - 17 

MC4741 

593- 55 

MC4741C 

594- 45 

MC54H87 

254- 62 

MC5400 

241 -117 

MC5401 

242- 39 

MC5402 

245-128 

MC5403 

242- 41 

MC5404 

226- 3 

MC5405 

226- 78 

MC5406 

233-159 

MC5407 

233-121 

MC5408 

239- 18 

MC5409 

239- 72 

MC5410 

241 - 14 

MC54100 

246- 72 

MC54107 

236- 16 

MC54120 

255- 76 

MC54121 

250-129 

MC54122 

250-170 

MC54123 

251 - 49 

MC5413 

255-114 

MC54132 

255-146 

MC54136 

244-142 

MC5414 

255-180 

MC54141 

327- 12 



Device 

Page-Line 

MC54145 

231 

195 

MC54150 

250 

100 

MC54151 

249 

184 

MC54152 

249 

122 

MC54153 

249 

7 

MC54154 

233 

60 

MC54155 

232 

62 

MC54156 

232 

102 

MC54 1 57 

247 

140 

MC54 1 6 

233 

133 

MG5416G 

229 

126 

MC54161 

227 

195 

MC54162 

229 

164 

MC54163 

227 

142 

MC54165 

252 

195 


1027 

35 

MC54167 

254 

130 

MC5417 

233 

103 

MC54174 

237 

173 

MC54175 

237 

47 

MC54176 

229 

63 

MC54177 

227 

79 

MC54180 

255 

13 

MC54181 

224 

28 

MC54182 

224 

102 

MC54190 

230 

64 

MC54191 

228 

76 

MC54192 

230 

115 

MC54193 

228 

125 

MC54194 

251 

196 


1025 

91 

MC54195 

251 

98 


1026 

2 

MC54196 

229 

65 

MC54197 

227 

81 

MC5420 

240 

13 

MC5423 

245 

63 

MC5425 

245 

52 

MC5426 

233 

181 

MC5427 

245 

91 

MC54290 

229 

13 

MC54293 

227 

18 

MC54298 

237- 

122 


248 

+ 2 

MC5430 

239- 

124 

MC5437 

241 - 

187 

MC5438 

242 

134 

MC5440 

240 

88 

MC54408 

254 

189 

MC5442 

231 - 

134 

MC5443 

231 - 

82 

MC5444 

231 

102 

MC641E 

232 

27 

MC544S2 

230 

27 

MC54453 

227 

128 

MC54454 

230 

164 

MC54455 

228 

190 

MC54456 

223 

97 

MC5446 

325 

152 

MC54460 

256 

38 

MC54468 

253 

184 


347 

205 

MC5447 

325 

118 

MC5448 

32,5 

49 

MC5449 

325 

81 

MC5450 

244 

19 

MC5451 ■ 

243 

125 

MC54S3 

243 

71 

MC5454 

243 

19 

MC5460 

244 

53 

MC5470 

234 

175 

MC5472 

234 

139 

MC5473 

236 

14 

MC5474 

236 

151 

MC5475 

246 

134 

MC5476 

236 

94 

MC5477 

246 

108 

MC5479 

236 

137 

MC5480 

223 

7 

MC5482 

223 

23 

MC5483 

223 

39 

MC5485 

224 

197 

MC5486 

244 

79 

MC5490 

229 

11 

MC5491 

253 

83 

MC5491A 

1027 - 

93 


t 143- 

13 


Device 

Page- 

Line 

MC5492 

230 - 

198 

MC5493 

22" - 

'6 

MC5494 

252- 

71 


1026- 

62 

MC5495 

251 - 

163 


1026 - 

26 


t 143 - 

13 

MC5496 

252 - 

115 


1026- 

110 

MC54S7 

254 - 

122 

MC55107 

337 - 

62 

Mcss-ms 

338 - 

18 

MC5524 

347 • 

21 

MC5525 

347 - 

22 

MC5528 

347- 

80 

MC5529 

347 - 

81 

MC55325 

344 - 

39 

MC55.34 

347 - 

130 

MC5535 

347 - 

1 3 1 

MC5538 

347 - 

155 

MC5539 

347 - 

156 

MC6525 

560 - 

196 

MC6526 

560 - 

197 

MC6527 

560 - 

198 

MC65317 

1509 - 

151 

MC6545 

t 139- 

10 

MC660 

221 - 

106 


% 108- 

8 


t 108- 

10 


t 108- 

11 

MC661 

221 - 

107 

MC662 

221 ■ 

71 

MC663 

221 - 

94 


CD 

o 

e* 

9 

MC664 

22 1 - 

85 


t 108 - 

9 

MC665 

222- 

55 

MC666 

222- 

43 

MC667 

222 - 

29 

MC668 

221 - 

130 

MC669 

222- 

10 

MC670 

221 - 

123 

MC671 

221 - 

124 

MC672 

221 - 

131 

MC673 

221 - 

166 


t 128- 

20 

MC674 

221 - 

167 

MC675 

222- 

64 

MC676 

221 - 

57 


326- 

181 


327 - 

2 

MC677 

221 - 

17 
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SN74LS1 58 

248 - 54 

ADB4510 

319- 71 

AH2114 

310- 2 

CD4011BC 

209-177 

SN54LS155 

232- 82 

SN74LS160 

229-156 

ADC0186 

317-108 

AH2114C 

310- 12 

CD4011BM 

209-178 

SN54LS156 

232-119 

SN74LS161 

228- 27 

ADC0800 

317- 31 

AH5009C 

313- 68 

CD4012AC 

209-109 

SN54LS157 

247 -169 

SN74LS162 

229 -205 


U 126- 2 

AH5010C 

313- 75 

CD4012AM 

209-110 

SN54LS1 58 

248- 53 

SN74LS163 

227-163 

ADC0800C 

317- 30 

AH5011C 

313- 30 

CD4013BC 

208 - 1 07 

SN54LS160 

229-155 

SN74LS164 

253- 60 

ADC0816 

612-173 

AH5012C 

313- 41 

CD4013BM 

208-108 

SN54LS161 

228- 26 

SN74LS170 

247- 54 

ADC0817 

317-110 

AH5013C 

313- 12 

CD4014AC 

214- 46 

SN54LS162 

229 -204 


1010 - 66 


612-174 

AH5014C 

313- 17 

CD4014AM 

214 - 47 


1C MASTER 1978 


Arranged alphanumerically from left to right. 
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Device 
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Device 

Page-Line 

Device 
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National 



CD4053C 

310 

111 

DAC1287C 

322 

-109 

DM54LS11 

238- 

132 

Semiconductor 


CD4053M 

310 

112 

DA5 20C 

324 

- 19 

DM54LS112 

235- 

160 

(rent’d) 



CD4060BC 

205 

164 

DA1200C 

324 

20 

DM54LS1 13 

235 

99 




CD40608M 

205 

165 

DAI 201 

324 

- 21 

DM54LS114 

235 

132 

CD4015AC 

214 

27 

CD4066BC 

308 

67 

DAI 201 C 

324 

- 22 

DM54LS12 

241 

90 


^026 

95 

CD4066BM 

308 

68 

DAI 202 

322 

-118 

DM54LS122 

250 

175 

CD4015AM 

214 

28 

CD4069C 

205 

14 

DA1202C 

322 

-119 

DM54LS123 

251 

66 


1026 

102 

CD4069M 

205 

15 

DA 1203 

322 

-120 

DM54LS125 

225 

78 

CD40 1 6AC 

308 

94 

CD4070BC 

210 

68 

DA1203C 

323 

- 2 

OM54LS126 

225 

110 

CD4016AM 

308 

95 

CD4Q708M 

210 

69 

DH0006 

344 

-157 

OM54LS13 

255 

130 

CD40160BC 

206 

83 

CD4071BC 

210 

154 

DH0006C 

344 

158 

DM54LS132 

255 

161 

CD40160BM 

206 

84 

C04071BM 

210 

155 

DH0008 

344 

161 

DM54LS136 

244 

156 




CD4C73BC 

209 

38 

DH0008C 

344 

152 

DM54LS138 

232 

194 

CD40161BM 

205 

181 

CD4073BM 

209 

39 

DH0011 

344 

191 

DM54LS139 

232 

150 




CD4075BC 

210 

134 

DH0011C 

344 

192 

DM54LS14 

255 

195 

CD40162BM 

206 

101 

CD4075BM 

210 

135 

DH0016C 

344 

195 

DM54LS15 

238 

178 




CD4076BC 

208 

144 

DH0017C 

344 

196 

OMS4LS151 

250 

5 




CD4076BM 

208 

145 

DH0018C 

344 

197 

DM54LS153 

249 

30 




CD4081BC 

209 

60 

DH0028C 

346 

53 

DM54LS154 

233 

79 




CD4081BM 

209 

61 

DH0034 

254 

3 

DM54LS155 

232 

84 



1 ^9 

CD4089BC 

215 

40 

DH0034C 

254 

4 

DM54LS156 

232 

121 




CD4089BM 

215- 

41 

DH0035 

614 

78 

DM54LS157 

247 

171 

CD40 1 7 4BM 

2v8 


CD40938C 

215- 

141 


1 135 

10 

DM54LS1 58 

248 

55 

L/L/mU i / OtJ 



CD4093BM 

215 - 

142' 

DH0035C 

614 

79 

DM54LS160 

229 

157 




CD4099BC 

211 - 

122 


1 135 

10 

DM54LS161 

228 

29 




CD4099BM 

211 - 

123 

DH3467C 

547 

117 

DM54LS162 

229 

206 

VvL/**y 1 



rr>4503BC 

204 • 

148 

DH3725C 

547 

103 

DM54LS163 

227 

164 




CD4503BM 

204 - 

149 

DH6376C 

547 

104 

DM54LS1 64 

253 

61 




CD4507BC 

210 - 

70 

DM10105 

217 

79 


1027 

71 

CD40192BM 

206 

163 

CD4507BM 

210 - 

71 

DM10106 

217 

42 

DM54LS168 

230 

175 

CD40193SC 

206 

40 

CD451 0BC 

206- 

164 

DM10109 

• 217 

69 

DM54LS169 

228 

177 




CD4510BM 

206 - 

165 

DM10111 

217 

- 30 

QM54LS1 70 

247 

55 

CD4020BC 

205 

-147 

CD4511BC 

208 

34 

DM10112 

217 

- 58 


1010 

69 

CD4020BM 

205 

-148 


325 

183 

DM10115 

219 

- 9 

DM54LS173 

237 

31 

CD4021AC 

214 

- 66 

CD45113M 

208 

35 

DMIOl 16 

218 

-174 

DM54LS174 

237 

193 

CD4021AM 

214 

* 6/ 


325 

184 

DM10H7 

21 7 

-149 

DM54 LSI 75 

237 

7i 

CD4022BC 

207 

- 88 

CD4512BC 

213 

1 1 

DM10118 

217 

-127 

DM54LS188 

*1289 




- 89 

CD4512DM 

213 

12 

DM10119 

217 

-117 


1011 

70 

CD4023A/BC 

209 

-146 

CD4514BC 

• 207 

163 

DM10121 

217 

-139 

DM54LS190 

230 

87 

CD4023A/BM 

209 

- 147 

CD4514BM 

207 

164 

DM10124 

218 

-157 

DM54LS191 

228 

97 

CD4024BC 

205 

-103 

CD4515BC 

207 

179 

DM2502 

254 

-102 

DM54LS192 

230 

144 

CD4024BM 

205 

104 

CD4515BM 

207 

180 

DM2502C 

254 

-103 

DM54LS193 

228 

155 




CD4516BC 

206 

42 

DM2503 

254 

-104 

DM54LS196 

229- 

98 

CD4026AM 

21 1 

- 44 

CD4516BM 

206 

43 

DM2503C 

254 

-105 

DM54LS197 

227 

112 

CD4025BC 

21 1 

- 45 

CD4518BC 

206 

116 

DM2504 

.254 

-110 

DM54LS20 

240 

34 

CD4025BM 

211 

- 46 

CD4518BM 

206 

117 

DM2504C. 

254 

- 11 1 

DM54LS21 

238 

87 

CD4027BC 

CO 

o 

C\i 

■79 

CD4519BC 

210 

16 

DM54H00 

241 

-156 

DM54LS22 

240 

162 

CD402/BM 

208 

-180 


210 

100 

DM54H01 

242 

-102 

DM541S221 

250 

196 

CD4028BC 

207 

- 1 33 


212 

’80 

DM54H04 

226 

42 

DM54LS247 

325 

124 

CD4028BM 

207 

-134 

CD4519BM 

210 

17 

DM54H05 

226 

117 

DM54LS248 

325 

57 

CD4029BC. 

207 

- 66 


210 

101 

DM54 H08 

239 

52 

DM54LS249 

325 

85 

CD4029BM 

207 

- 67 


212 

i8i 

DM54H1 0 

241 

52 

DM54LS253 

249 

68 


* ' U 

- LiU 

CD4520BC 

20b 

16 

UM54H103 

23b 

l 7 

DM54LS257 

246 

124 

CD4030AM 

210 

- 67 

CD4520BM 

206 

17 

DM54H106 

235 

184 

DM54LS258 

248 

91 

OD40J1 BC 

214 

-143 

C04522BC 

206 

185 

DM54H108 

235 

27 

DM54LS26 

242 

176 

CD4031 BM 

214 

144 

CD4S22BM 

206 

186 

DM54H1 1 

238 

149 

DM54LS266 

244 

186 

CD4034BC 

214 

95 

CD4526BC 

206 

63 

DM54H20 

240 

51 

DM54LS27 

245 

106 

CD40^4BM 

214 

96 

CD4526BM 

206 

64 

DM64H21 

238 

104 

DM54LS279 

246 

179 


1027 

106 

CD4527BC 

215 

47 

DM54H22 

240 

176 

DM54LS283 

223 

71 

CD4035BC 

213 

167 

CD45278M 

215 

48 

DM54H30 

239 

162 

DM54LS289 

101 1 

68 

CD4035BM 

213 

168 

CD4528BC 

213 

57 

DM54H40 

240 

126 

DM54LS295A 

1025 

69 

CD4040BC 

205 

125 

CD4528BM 

213 

58 

DM54H50 

244 

37 

DM54LS30 

239 

143 

CD4040BM 

205 

126 

CD4529BC 

"314 

39 

DM54H51 

243 

143 

DM54LS32 

245 

24 

CD4041C 

205 

83 . 


314 

95 

DM54H52 

242 

197 

DM54LS352 

249 

92 

CD4041M 

205 

84 

CD45296M 

314 

40 

DM54H53 

243 

88 

DM54LS353 

249 

99 

CD4042BC 

211 

146 


314 

96 

DM54 H54 

243 

53 

DM54LS365 

225 

150 

C04042BM 

21 1 

147 

CD4543BC 

208 

54 

DM54H55 

243 

197 

DM54LS366 

226 

168 

CO4043AC 

211 

184 

CD4543BM 

208 

55 

DM54H60 

254 

72 

DM54LS367 

225 

152 

CD4043AM 

211 

185 

CD4584BC 

215 

124 

DM54H61 

254 

81 

DM54LS368 

226 

170 

CD4044AC 

21 1 

165 

CD4584BM 

215 

125 

DM54H62 

254 

89 

DM54LS37 

242 

7 

CD4044AM 

21 1 

166 

C04723BC 

212 

1 7 

DM54H71 

234 

195 

DM54LS38 

242 

161 

CD4046BC 

215 

16 

CD4723BM 

212 

18 

DM54H72 

234 

155 

DM54LS386 

244 

105 


596 

59 

CD4724BC 

21 1 

124 

DM54H73 

236 

73 

DM54LS395 

252 

53 

CD4046BM 

215 

17 

CD4724BM 

21 1 

125 

0M54H74 

236 

188 

DM54LS40 

240 

107 


596 

60 

DAC-08 

. 919 


DM54H76 

236 

1 18 

DM54LS42 

231 

168 

CD4047BC 

213 

37 

OAC-0800LC 

321 

16 

DM54H78 

235 

53 

DM54LS47 

325 

122- 

CD4047BM 

213 

38 

DAC0800L 

321 

9 

DM54LSOO 

241 

139 

DM54LS48 

325 

55 

CD4048BC 

211 

94 

DAC0801LC 

321 

21 

0M54LS01 

242 

75 

DM54LS49 

325 

83 

CD4048BM 

211 

95 

DAC0806LC 

320 

16 

DM54LS02 

245 

154 

DM54LS51 

243 

165 

CD4049UBC 

204 

188 

OAC0807LC 

320 

40 

DM54LS03 

242 

77 

DM54LS54 

243 

37 

CD404.9UBM 

204 

189 

DAC0808L 

320 

67 

DM54LS04 

226 

24 

DM54LS55 

243 

183 

CD4050BC 

204 

116 

DAC0808LC 

320 

68 

DM54LS05 

226 

100 

DM54LS670 

247 

82 

CD4050BM 

204 

117 

DAC1280C 

324 

1 1 

DM541S08 

239 

37 


I0l0 

86 

CD4051BC 

314 

103 

0AC1285 

324 

7 

DM54LS09 

239 

91 

DM54LS73 

236 

44 

CD4051BM 

314 

104 

OAC1285C 

324 

8 

DM54LS10 

241 

35 

DM54LS74 

236- 

171 

CD40528C 

314 

4? 

DAC1286 

322 

107 

DM54LS107 

236 

46 

DM54LS75 

246 - 

150 

CD4052BM 

314 

48 

DAC1286C 

322 

108 

DM54LS1 09 

235 

79 

DM54LS76 

236 - 

106 


Device 

Page-Line | 

DM54LS78 

235- 

41 

DM54LS83A 

223 - 

68 

DM54LS85 

225- 

17 

DM54LS90 

229- 

41 

DM54LS92 

231 - 

17 

DM54LS95 

1026- 

8 

DM54L164 

1027 - 

55 

DM54L187A 

1020- 

87 

DM54191 

1027 - 

88 

DM54L95 

1025 - 

49 

DM54S187 

1020 - 

40 

DM54S188 

*1282 



1003 - 

8 

DM54S189 

.1292 



1011 - 

34 

DM54S194 

1026- 

45 

DM54S195 

1026- 

47 

DM54S200 

1012- 

80 

DM54S206 

*1297 



1012 - 

89 

DM54S270 

*1279 



1021 - 

11 

DM54S271 

1020 - 

76 

DM54S287 

*1264 



1003 - 

81 

DMS4S288 

*1262 



1003 - 

12 

DM54S289 

101 1 * 

28 

DM54S370 

.1279 



1021 - 

14 

DM54S371 

1020 - 

78 

DM54S387 

*1264 



1003- 

77 

DM54 S470 

1004 - 

15 

DM54S471 

1004 - 

17 

DM54S472 

*1272 



1005 - 

68 

DM54S473 

*1272 



1005 - 

61 

DM54S570 

*1266 



1004 - 

92 

DM54S571 

*1266 



1004 - 

98 

DM54SS72 

*1268 



1006- 

30 

DM54SS73 

*1268 



1006 

33 

DM5400 

241 - 

119 

DM5401 

242 - 

43 

DM54 02 

245- 

130 

DM5403 

242 - 

45 

DM5404 

226- 

5 

DM5405 

226 - 

80 

DM5406 

233 - 

161 

DM5407 

233- 

123 

DM54.08 

239- 

20 

DM5409 

239 - 

74 

DM5410 

241 - 

16 

DM54107 

236 - 

20 

QM54109 

235 - 

64 

DM5411 

238- 

118 

DM54121 

250- 

131 

DM54123 

251 - 

51 

DM54125 

225- 

65 

DM54126 

225 - 

95 

DM5413 

255 - 

116 

DM54132 

255- 

i48 

DM5414 

255 - 

182 

DM54141 

327- 

14 

DM54145 

232- 

3 

DM54147 

254 

177 

DM54148 

254- 

153 

DM54150 

250- 

102 

DM54 151 A 

249- 

186 

DM54153 

249 

9 

DM54154 

233 - 

62 

DM54155 

232 - 

64 

DM54156 

232 - 

104 

DM54157 

247- 

144 

DM5416 

233 - 

141 

DM54160 

229 - 

128 

DM54161 

227 - 

197 

DM54162 

229- 

186 

DM54163 

227 - 

144 

DM54164 

253 - 

40 

DM54165 

252- 

197 


1027 - 

37 

DM54166 

253 - 

17 


Device 

Page-Line 

DM54166 

1027- 

47 

DM5417 

233 

105 

DM54170 ■ 

■ 1010 

67 

DM54173 

237 

16 

DM54174 

237 

175 

DM54175 

237 

49 

DM54176 

229 

73 

DM54177 

227 

89 

DM54180 

255 

15 

DM54181 

224 

30 

DM54182 

224 

105 

DM54184 

255 

62 

DM54185A 

255 

70 

DM54187 

1020 

44 

DM54190 

230 

68 

DM54191 

228 

78 

DM54192 

230 

119 

DM54193 

228 

129 

DM54194 

251 

198 

DM54195 

251 

102 


1026 

6 

DM54196 

229 

75 

DM54197 

227 

87 

DM54198 

252 

152 


1027 

13 

DM54199 

252 

139 


1027 

15 

DM5420 

240 

15 

DM5423 

245 

67 

DM5425 

245 

54 

DM54251 

250 

46 

DM5426 

233 

183 

DM5427 

245 

93 

DM54284 

223 

154 

DM5430 

239 

126 

DM5432 

245 

11 

DM643570 

.1266 


DM54365 

225 

125 


234 

72 

DM54366 

226 

145 


234 

79 

DM54367 

225 

127 


234 

85 

DM54368 

226 

147 


234 

92 

DM5437 

241 

189 

DM5438 

242 

136 

DM5440 

240 

90 

DM5441 A 

327 

3 

DM5442 

231 

138 

DM5445 

232 

29 

DM5446A 

325 

154 


$ 109 

14 

DM5447A 

325 

120 


1 109 

14 

DM5448 

325 

53 

DM5448A 

t 109 

14 

DM5450 

244 

21 

DM5451 

243 

127 

DM5453 

243 

73 

DM5454 

243 

21 

DM5460 

244 

55 

DM5470 

234 

177 

DM5472 

234 

141 

DM5473 

236 

18 

DM5474 

236 

153 

DM5475 

246 

136 

DM5476 

236 

96 

DM5483 

223 

41 


i ioi 

11 

DM5485 

225 

3 

DM5486 

244 

83 

DM5488 

1020 

21 

DM5489 

.1287 



1011 

62 

DM5490 

229 

15 

DM5491 A 

253 

85 

DM5492 

231 

3 

DM5493 

227 

20 

DM5495 

251 

165 


1025 

71 


1026 

4 

DM5496 

252 

117 


1026 

112 

DM7S75 

.1285 


DM7086 

f 107 

1 

DM7090 

246 

6 


2146 


1! indicates page number in Application Note Directory, 
k Indicates additional data is provided on the page noted. 


1C MASTER 1978 











PRODUCT INDEX 


Page-Line 

Device 
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Page-Line 

Device 
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Device 
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DM74LS1 22 

250 - 1 76 

DM74LS90 

229- 42 

DM7400 

f 106- 6 

DM7440 

240- 

91 

DM77S296 

*1270 



DM74LS123 

251 - 67 

DM74LS92 

231 - 18 

DM7401 

242- 44 

DM7441 A 

327 - 

4 


1005 - 



DM74LS125 

225 - 79' 

DM74LS95 

1026- 9 

DM7402 

245 -131 • 

DM7442 

231 - 

139 

DM77S95 

*1281 



DM74LS126 

225-111 

DM74L1 64 

1027- 56 

DM7403 

242- 46 

DM7445 

232 - 

30 


1021 

47 


DM74LS13 

255-131 

DM74L187A 

1020 - 88 

DM7404 

226- 6 

DM7446A 

325 - 

155 

DM77S96 

*1281 



DM74LS132 

255-162 

DM74L91 

1027- 89 

DM7405 

226- 81 


11 109- 

14 


1021 

48 


DM74LS1 36 

244-157 

DM74L95 

1025- 50 

DM7406 

233-162 

DM7447A 

325 - 

121 

DM7795 

1021 

62 


DM74LS138 

232-195 

DM74S00 

241 -173 

DM7407 

233-124 


H 109- 

14 

DM7796 

1021 

64 



1511 - 15 

DM74S02 

245-175 

DM7408 

239- 21 

DM7448 

325 - 

54 

DM7842 

f no 

8 


DM74LS139 

232-151 

DM74S03 

• 242-119 

DM7409 

239- 75 

DM7450 

244 - 

22 

DM7853 

251 

77 


DM74LS14 

255-196 ' 

DM74S04 

226- 59 

DM7410 

241 - 17 

DM7451 

243 - 

128 

DM7875 

223 

151 


DM74LS15 

238-179 

DM74S05 

226-133 

DM74107 

236- 21 

DM7453 

243 - 

74 

DM8000 

f 139 

2 

225 - 122 

DM74LS1 51 • 

250- 6 

DM74S10 

241 - 67 

DM74109 

235- 65 

DM7454 

243 - 

22 

DM8090 

246 

7 

226 - 143 

DM74LS153 

249- 31 

DM74S11 

238-163 

DM7411 

238-119 

DM7460 

244 - 

56 

DM8091 

241 

192 

242 - 187 

DM74LS1 54 

233- 80 

DM74S1 12 

235 - 1 77 

DM74121 

250-132 

DM7470 

234 - 

178 

DM8092 

240 

200 

225 - 1 79 

DM74LS155 

232- 85 

DM74S113 

235-116 

DM74123 

251 - 52 

DM7472 

234 - 

142 

DM8093 

225 

64 

226 - 1 97 

DM74LS1 56 

232-122 

DM74S114 

. 235-148 

DM74125 

225- 66 

DM7473' 

236- 

19 


f 111 

3 

225-181 

DM74LS157 

247-172 

DM74S133 

239-194 

DM74126 

225- 96 

DM7474 

236- 

154 

DM8094 

225 

94 

226 - 1 99 

DM74LS1 58 

248- 56 

DM74S134 

239-179 

DM7413 

255-11 7 

DM7475 

246- 

137 


f HI 

3 

250 - 33 

DM74LS160 

229-158 

DM74S135 

244-201 

DM74132 

255-149 

DM7476 

236- 

97 

DM8095 

225 

124 

248 - 7 

DM74LS161 

228- 30 

DM74S136 

244-166 

DM7414 

255-183 

DM7483 

223 - 

42 

DM8096 

226 

142 

225 - 55 

DM74LS162 

229-207 

DM74S138 

233 - 8 

DM74141 

327- 15 


n ioi - 

11 

DM8097 

225 

123 

225- 38 

DM74LS163 

227-165 

DM74 SI 39 

232-169 

DM74145 

232- 4 

DM7485 

225 - 

4 

DM8098 

226 

144 

225- 41 

DM74LS1 64 

253- 62 

DM74S140 

234-109 

DM74147 

254 -178 

DM7486 

244 - 

84 

DM8099 

242 

188 

225 - 44 


1027- 72 


333 - 30 

DM74148 

254 -154 

DM7488 

1020 - 

14 

DM81 LS95 

225 

180' 

224 - 1 82 

DM74LS168 
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333- 

32 


1026- 11 

DS1613 

345 -143 

DS3630 

205- 

60 

DS75107 

* 504 

DS7822 

335 - 

12 


1 

106- 

4 

DM9301 

231 -141 

DS1614 

346- 9 

DS3631 

344 - 

153 


338 - 4 

DS7830 

333 - 

31 


f 

106- 

5 

DM9309 

249-113 

DS16147 

* 510 

DS3632 

345 - 

55 


338 - 34 


f 106- 

4 


f 

106 - 

6 

DM9310 

229-131 


343-178 

DS3633 

345 - 

153 

DS75108 

* 504 


1 106- 

5 

DS8831 


332- 

6 

DM9311 

233- 65 

DS16149 

* 519 

DS3634 

346 - 

17 


338- 21 


f 106- 

6 



333 - 

46 

DM9312 

249 - 1 55 


344 - 64 

DS3640 

* 506 



338 - 44 

OS7831 

332 - 

5 


f 

106- 

5 

DM9316 

228- 3 

DS16177 

. 510 


343 - 

70 

DS75109 

334 - 12 


333 - 

45 


f 

111 - 

3 

DM9318 

254 -152 


343-180 

DS3642 

* 507 


DS75110 

334 - 25 


f 106- 

5 


f 

111 - 

4 

DM9322 

247-143 

DS16179 

* 519 


343 - 

76 

DS75121 

331 - 23 


fill- 

3 

DS8832 


332 - 

10 

DM9334 

246- 18 


344 v - 67 

DS3643 

* 515 


DS75122 

335- 31 


1 HI - 

4 



333 - 

60 

DM93415 

1016- 4 

DS1630 

205 - 59 


343 - 

82 

DS75123 

331 34 

DS7832 

332 

9 


f 

106- 

5 

DM934 15A 

1015- 57 

DS1631 

344-152 

DS3644 

* 516 


DS75124 

335- 19 


333- 

51 

DS8833 


341 - 

50 

DM93425 

1016- 10 

DS1632 

345- 54 


343 - 

60 

DS75150 

331 - 7 


f 106- 

5 



5^0- 

161 

DM93425A 

1015- 58 

DS1633 . 

345-152 

DS3645 

* 508 


DS75154 

335- 38 

DS7833 

341 - 

49 


f 

106- 

5 
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PRODUCT INDEX 


Device 

Page-Lin6 

Device 

Page-Line 




IDM29750C 

1507 - 

137 

National 



IDM29750M 

1507 - 

136 

Semiconductor 


IDM29751C 

1507 - 

139 

(cont’d) 



IDM29751M 

1.507 - 

140 



— 

IDM29760C 

1507 - 

146 

DS8834 

341 - 

56 

IDM29760M 

1507 - 

147 


11 106- 

5 

IDM29761C 

1507 - 

148 

DS8835 

341 - 

52 

IDM29761M 

1507 - 

149 


1510- 

162 

IDM29803C 

1507 - 

57 


fl 106- 

5 

IDM29803M 

1507 - 

58 

DS8836 

336- 

2 

IDM298HC 

1507 - 

62 

i 

11 106- 

5 

IDM29811M 

1507 - 

63 

DS8837 

336- 

18 

IDM29901 C 

1507 - 

129 


H 106- 

5 

IDM29901M 

1507 - 

130 

DS8838 

341 - 

6 

IDM29902C 

1507 - 

71 


n 106- 

5 

IDM29902M 

1507 - 

72 

DS8839 

341 - 

54 

IDM29903C 

1507 - 

168 


H 106- 

5 

IDM29904C 

1507 - 

175 

DS8844 

326- 

123 

IDM29904M 

1507- 

176 

DS8855 

326 - 

140 

1 DM 2 9905 C 

1507- 

177 

DS8856 

325 - 

60 

IDM29905M 

1507 - 

178 


H 109- 

14 

IDM29907C 

1507 - 

180 

DS8857 

325 - 

16 

IDM29907M 

1507 - 

181 


H 109- 

14 

IDM8208 

1505 - 

20 

DS8858 

325 - 

11 

IMP-00A/520 

.1656 



H 109- 

14 


1504 - 

68 

OS8859 

326- 

30 

IMP-16 

.1656 


DS8861 

326- 

178 


1504 - 

62 


1! 109- 

14 


H 144- 

18 

DS8863 

326 - 

133 


H 145- 

1 


11 109- 

14 


H 145- 

2 

DS8864 

326 - 

148 


H 145- 

4 


H 109 - 

14 


H 145- 

5 

DS8865 

326 - 

134 


U 146- 

4 


U 109- 

14 


« 146- 

20 

DS8866 

326 - 

127 


H 147 - 

1 


H 109- 

14 


H 147- 

5 

DS8867 

326- 

182 


H 147 - 

6 

DS8868 

326 - 

157 


H 147 - 


DS8869 

326- 

31 


H 149- 

20 

QS887Q 

326- 

113 


11 150- 

3 

DS8871 

326- 

135 


1i 150- 

5 

DS8872 

326 - 

141 


1 150- 

6 

DS8873 ' 

326- 

149 


H 150- 

7 

DS8874 

326 - 

152 


H 1 SO - 

1 7 

DS8876 

326 - 

153 

IMP-16A/521 

1504 - 

63 

DS8877 

326- 

114 

IMP-16A/522 

1504 - 

64 

DS8879 

326 - 

i54 

IMP-16A/523 

1504 - 

65 

DS8880 

326 - 

70 

IMP-1 6A/524 

1504 - 

66 

DS8884A 

326 - 

71 

IMP-1 6C 

H 150- 

1 

DS8885 

326 - 

65 


11 1 50 - 

2 

DS8887 

326 - 

54 


H 150 - 

4 

DS8889 

326- 

80- 

IMP-4 

11 150- 

11 

DS8891 

326 - 

44 


H 150 - 

1 3 

DS8892 

326 - 

115 

IMP-8 

H 144- 

18 

DS8895 

326 - 

172 


H 145 - 

1 

DS8897 

326- 

56 


H 146 - 

4 

DS8900 

556 - 

106 


H 147 - 

2 


596 - 

95 


11 147- 

3 

DS8963 

326 - 

136 


H 147- 

4 

DS8973 

326 - 

142 


11 150- 


DS8974 

326 - 

143 


H 150- 

1 5 




IMP-8A/520 

1504 - 

60 

DS8976 

326 - 

144 







IMP-8C 

H 1 44 - 

19 

DS8977 

326 - 

1 28 


H 150- 

. 2 

FIPS 

1524 - 

2 







IMP 16 

1524 - 

1 

GCP/P 

U 150 

12 







INS 1 671 

349 - 

103 

IDM2901 A 

.1656 



1506- 

72 


.1680 


INS 1 77 1 

1506 - 

66 

IDM2901 AC 

.1680 


1513 - 

53 


224 

168 

INS2650 

*1656 



1507 

12 


1524 - 

3 

IDM2901AM 

.1680 

INS2650A 

.1656 



224 - 

1 69 


1506 - 

130 


1507 - 

13 

INS2651 

1506 - 

146 

‘DM2902C 

1507 • 

25 

INS2652 

15 O 6 - 

150 

IDM29C2M 

1507 - 

26 

INS2655 

- 1506- 

153 

'DM2909AC 

257 - 

14 

INS2656 

1505 - 

131 


1507 ■ 

39 


1506- 

1 56 

IDM2909AM 

257 - 

15 

INS2901AC 

.1656 



1507 - 

40 


.1680 


1 DM29 " 1 AC 

257 - 

16 

INS2901 AM 

.1656 



1507 - 

41 


*1680 


'DM291 1AM 

257 - 

17 

INS4000 

.1656 



1 507 - 

42 

INS4001 

•508 - 

48 

IDM29702C 

1507 - 

164 

INS4002 

1 508 - 

43 

'DM29702M 

1507 - 

165 

INS4003 

1508 - 

O v) 

IDM29703C 

1507 - 

166 

INS4004 

.1656 


IDM29703M 

1507 - 

167 


- 1508 - 

19 


Device 

Page-Line 

Device 

Page-Line 

IMS4004 

1524 - 2 

LFI 2508 

315 - 

27 

INS4004D 

*1656 

LFI 2509 

314 - 

82 

INS4008 

1508- 31 

LFI 3201 

308- 

121 

INS4009 

1508- 32 

LFI 3202 

309 - 

4 

INS4201 

* 465 

LFI 3300 

318 - 

38 


1508- 22 


318 - 

103 

INS4702 

1 508 - 40 


319- 

69 

INS8050 

1510-177 

LFl 3305 

315 - 

25 

INS8080A 

.1656 

LFI 3306 

314 - 

80 


.1670 

LFI 3331 

309 - 

6 


1510-116 

LFI 3332 

309- 

8 


1524- 4 

LFI 3333 

309- 

10 


1 151 - 1 

LFI 3508 

315 - 

28 

INS8O8OAO 

*1656 

LFI 3509 

314 - 

83 

INS8080AM 

.1656 

LF13741 

564 - 

90 


*1670 


586- 

51 


1510-118 

LFI 52 

545- 

103 

INS8154 

1505-133 


586- 

43 


1511 -136 

LFI 55 

. 786 


INS8212 

. 469 


564 - 

76 


1505-120 


578 - 

26 

INS8251 

1505-1^7 

LF155A 

* 786 



1511 - 5 


573 - 

6 


1 151 - 1 

LFI 56 

. 786 


INS8252 

1511 - 6 


578 - 

47 

INS8253 

1511 - 94 

LF156A 

* 786 


INS8254 

1505-124' 


573- 

22 

INS8255 

1505-1 29 

LFI 57 

* 786 



1511 - 102 


579- 

6 


f 151 - 1 

LFI 57 A 

* 786 


INS8257 

1511 - 26 


573 - 

40 

INS8258 

1511 - 27 

LFi 98 

615 - 

65 

INS8259 

1511 - 89 

LF2 1 1 

549 - 

6 1 

INS8261 

1511- 7 

LF252' 

545 - 

104 

INS8272 

1511 - 36 


587 - 

42 

INS8274 - 

1511 -110 

LF255 

. 786 


INS8276 

1511 - 33 


578 - 

27 

INS8283 

1511 -112 

LF256 

. 786 


INS8298 

1512- 26 


578 - 

48 

INS8900 

.1702 

LF257 

* 786 



5C-5 - C 


57a - 

7 


1525- 1 

LF2700 

598 - 

45 

IPC-16A/500 

1505- 13 

LF298 

615 - 

66 

IPC-16A/504 

1505- 31 

LF311 

550 - 

50 

IPC-16A/506 

1505- 29 

LF347 

* 764 


IPC-16A/520 

.1656 


595 - 

17 


1 505 - 14 

LF347A 

592 - 

29 

IPC-16A/520D .1656 

LF347B 

593 - 

8 

IPC16 

1525- 2 

LF351 

* 776 


ISP-8A/500 

1505-115 


564 - 

89 

ISP-8A/600 

.1692 


585 - 

47 


1505-116 

LF351A 

* 776 


ISP-8A/650 

1 505 - 1 34 


573 - 

51 

ISP8A 

1525- 3 

LF351B 

. 776 


LCDS 

*1656 


579 - 

21 


1504- 70 

LF352 

545 - 

105 


1505- 33 


587 - 

43 


1505-136 

LF353 

. 784 


LFT1S5 

* 800 


591 - 

50 


570- 17 

LF353A 

* 784 


LFT156 

* 800 


588 - 

39 


570- 19 

LF353B 

* 784 


LFT355 

* 800 


589- 

37 


570- 18 

LF355 

* 786 


LFT356 

. 800 


585 - 

22 


570- 20 

LF355A 

* 786 


LFi'06 

316- 10 


573 - 

7 

LF111 

549- 60 

LF355B 

* 786 


LFl 1201 

308-115 


578 - 

28 

LF11202 

308-116 

LF356 

. 786 


LF11300 

1 129- 13 


585 • 

31 

LF11305 

315- 23 

LF356A 

. 786 


LF11306 

314 - 78 


573 - 

23 

LF11331 

308-117 

LF356B 

* 786 


LFl 1 332 

308-’i8 


578 - 

49 

lFI 1333 

308-119 

LF357 

. 786 


LFl 1507 

315 - 82 


585 - 

40 

LFI 1508 

315- 26 

LF357A 

. 786 


LFl 1509 

314 - 81 


573 - 

41 

LFI 2201 

308 - 120 

LF367B 

579 - 

8 

lFi 2202 

309 - 3 

cF398 

615 - 

67 

LFI 2300 

319- 68 

LH0001 

566- 

126 

LFl 2305 

315 -_ 24 


572 - 

14 

LFI 2306 

314- 79 


H 115- 

1 

LFl 2331 

309 - 5 

LH0001A 

576 - 

2 

LFI 2332 

309 - 7 

LH0001 AC 

580- 

34 

LFI 2333 

309 - 9 

LH0002 

545 - 

27 


Device 

Page-Line 

Device 

Page-Une 

LH0002 

f HI • 

10 

LH0061 

577 

54 

LH0002C 

545- 

28 

LH0061C 

564 

-115 

LH0003 

564 - 

126 


‘ 586 

13 


568 - 

46 

LH0062 

565 

74 


577 - 

24 


578 

12 

LH0003C 

568 - 

47 


f 115 

11 


577- 

25 

LH0062C 

565 

75 

LH0004 

565 - 

102 


586 

50 


572- 

15 


11 115 

11 

LH0004C 

565- 

17 

LH0063 

563 

4 


565- 

103 

LH0063C- 

563 

5 


572- 

36 

LH0070 

614 

-161 

LH0005 

564 - 

136 

LH0071 

614 

-171 


568- 

48 

LH0075 

601 

19 


585- 

55 


602 

6 

LH0005A 

564 - 

137 


602 

73 


568- 

49 


603 

8 


577 - 

5 


603 

32 

LH0005C 

564 - 

142 


603 

-111 


568- 

50 


604 

57 


585 - 

57 


609 

16 

LH0014 

f 135- 

9 

LH0075C 

609 

17 

LH0019 

11 135- 

9 

LH0076 

605 

81 

LH0020 

. 564 - 

139 


605 

85 


576- 

11 


606 

100 

LH0020C 

564 - 

140 


606 

117 


582 - 

42 


607 

38 

LH0021 

.564 - 

104 


607 

83 


577- 

20 


610 

34 

LH0021C 

564 - 

112 

LH0076C 

610 

35 


582 - 

45 

LH0091 

615 

22 

LH0022 

577 - 

30 


H 129 

15 


11 115- 

8 

LH0091C 

615 

23 

LH0022C 

582 - 

10 

LH101 

581 

15 


11 115- 

8 


H 115 

3 

LH0023 

615- 

58 

LH201 

584 

30 

LH0023C 

615 - 

59 


f 115 

3 

LH0C24 

565 - 

30 

LH2101A 

589 

8 


568 - 

15 

LH2108 

588 

40 


578 - 

5 

LH2108A 

588 

24 

i_H0C24C 

565 • 

40 

un2; -0 

— 560 

21 


568- 

16 

LH21 1 1 

551 

16 


585- 

4 

LH2201A 

589 

9 

LH0032 

565- 

32 

LH2208 

588 

41 


568 - 

17 

LH2208A 

588 

25 


579- 

20 

LH2210 

563 

12 

LH0032C 

565 - 

33 

LH2211 

551 

17 


568 - 

18 

LH2301A 

591 

44 

: 

586- 

52 

LH2308 

591 

40 

LH0033 

563 - 

1 

LH2308A 

588 

32 


H 128- 

1 

LH2310 

563 

32 

LH0033C 

563 - 

3 

LH231 1. 

552 

14 


11 128- 

1 

LH24250 

567 

34 

LH0036 

545 - 

92 


589 

21 

LH0036C 

545- 

93 

LH24250C 

567 

35 

LH0037 

545- 

94 


590 

45 

LH0037C 

545- 

95 

LH740A 

586 

53 

LH0041 

564 - 

120 

LH740AC 

587 

32 


577 - 

18 

LM0076 

606 

42 

LH0041C 

564- 

121 


606 

72 


582- 

39 

LM100 

609 

31 

LH0042 

587- 

20 


H 133 

11 

LH0042C 

587- 

26 


H 133 

12 


H 115- 

8 


H 133 

14 

LH0043 

615- 

60 


H 134 

10 

LH0043C 

615 

61 

LM101 

581 

20 

LH0044 

566 

71 


H 114 

16 


569 

18 


H 115 

3 

LH0044A 

566 

48 


H 115 

4 


569 

1 1 

LM101 A 

564 

11 

LH0044AC 

566 

49 


575 

23 


569 

12 


H ill 

15 

LH0044B 

566 

50 


H 115 

6 


569 

1? 


H 115 

7 

LH0044C 

566 

72 


11 116 

1 


569 

32 


f 116 

2 

LH0045 

546 

24 


H 116 

3 

LH0045C 

546 

25 


11 116 

6 

LH0052 

566 

23 

LM102 

563 

34 


570 

12 


11 in 

9 


H 115 

8 


1i HI 

-15 

LH0052C 

566 

35 


11 114 

- 16 


571 

28 


H 115 

6 


H 115 

8 


H 115 

7 

LH0053 

615 

62 


H 120 

17 

LH0053C 

615 

63 


H 127 

20 

LH0061 

564 

114 

LM103 

614 

185 
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1C MASTER 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 


Page-Line 

National 



LMI 21 

H 133- 

5 

LM 140 LA-24 

. 806 


LMI 862 

596 

97 

LM220H5.0 

605 

89 

LM2904 


591 - 

37 

Semiconductor 


LMI 21 A 

545 - 

180 


604 - 

123 

LMI 877 

555- 

95 

LM220H5.2 

606 

10 

LM2905 


600- 

55 

(cont’d) 


. 


H 120- 

20 

LM140LA-5 

* 806 


LMI 880 

560- 

166 

LM220H6.0 

606 

46 

LM2907 


559- 

70 



LMI 22 

600- 

52 


601 - 

9 

LMI 889 

558- 

29 

LM220H8.0 

606 

76 



613- 

13 

LM104 

610 

67 


f 137 

4 

LM140LA-6 

* 806 



561 

175 

LM220H9.0 

606 

98 


<1 

•129- 

14 


H 133 

13 

LMI 23 

601 - 

121 


602 - 

1 

LMI 890 

613 

130 

LM220K12 

607 

14 

LM2917 


559 - 

71 


H 133 

15 


11 134- 

13 

LM140LA-8 

* 806 


LM1891 

613 

131 

LM220K15 

607 

55 



613- 

14 


H 1 34 


LMI 24 

567- 

130 


602- 

67 

LMI 892 

6-13 

132 

LM220K18 

607 

93 



129 * 

14 


f 134 

10 


593 - 

31 

LMI 408-6 . 

320- 

17 

LMI 900 

567 

176 

LM220K24 

608 

6 

LM293 


551 - 

43 

LM105 

610 


LMI 24 A 

592- 

31 

LMI 408-7 

320- 

41 


595 

35 

LM220K5.0 

605 

107 

LM293A 


550- 

55 


f 133 

13 

LMi 25 

608- 

53 

LMI 408-8 

320- 

69 

LMI 93 

551 

40 

LM220K5.2 

606 

26 

LM295 


612 - 

134 


f 133 

15 


f 134- 

4 

LMi 41 4 

551 - 

51 

LM193A 

550 

53 

LM220K6 0 

606 

59 

LM299 


614 - 

128 





H 134- 

13 

LM143 

565 - 

104 

LMI 94 

547 

20 

LM220K8 0 

606 

88 


fl 138- 

1 




LMI 26 

608 - 

40 


H 115- 

13 

LM195 

612 

133 

LM220K9.0 

606 

105 



138- 

10 





1 134- 

4 

LMI 44 

565- 

106 


H 132 

15 

LM221 

545 

178 

LM299A 


614 - 

132 

LMI 07 




1 134- 

13 


579 - 

38 

LMI 99 

614 

127 

LM221A 

545 

181 


f 138- 

1 



LMI 27 

608- 

45 

LMI 45 

! 134- 

13 


H 138 

1 


1! 120 

20 


« 138- 

10 





1 134- 

4 

LM145K5.0 

606- 

3 


1 138 

10 

LM222 

600 

53 

LM300 


609- 

9 





H 134- 

13 

LM145K5.2 

606- 

37 


H 138- 

12 

LM223 

601 

122 


1 

134- 

10 




LMI 29 

614- 

125 

LMI 458 

564 - 

50 

LM199A 

614- 

130 

LM224 

567 

131 

LM301 

H 

115- 

3 





1 138- 

1 1 


590- 

59 


1 138- 

1 


593 

32 


H 

115- 

4 




LMi 303 

555 - 

167 

LM146 

* 766 



f 138- 

10 

LM2P4A 

592 

48 

LM301 A 


584 - 

14 





1 122- 

9 


567- 

53 


1 138 

12 

LM225 

608 

54 


1! 

116- 

1 




LMI 304 

557 - 

158 


593- 

10 

LM200 

609 

32 

LM226 

608 

41 


H 116- 

2 




L.M1305 

557- 

159 

LM148 

593- 

16 


H 134 

10 

LM227 

608 

46 


H 

1 16 - 

3 




LMI 307 

557 - 

160 

LM149 

593- 

20 

LM201 

584 

34 

LM234 

612 

148 



116- 

6 



5 

LMI 310 

CC7 

f Ci 

mt/oc 

O . 

103 


* —5 

3 



1 33 

• M301 1 


- 

60 


H 133 

16 


H 122- 

9 


H 131 - 

15 


11 115 

4 

LM235 

615- 

141 


H 122- 

9 




LMI 34 

612 - 

147 

LMI 50 

* 814 


LM201A 

575- 

24 

LM237 

* 822 


LM3018 


547 - 

19 





615 

L37 


609 

53 


m iia 

i 


510 - 

60 



547 - 

55 

LM109H 

f 134 

13 

LMI 35 

615- 

140 

LMI 508-8 

320- 

70 


11 116- 

2 

LM239 

553- 

12 

LM3018A 


547 - 

22 



LMI 351 

557 - 

77 

LMI 51 4 

551 - 

9 


11 116- 

3 


11 120- 

14 



547 ■ 

56 

LM1 09K 




561 - 

58 

LMI 558 

590- 

12 


H 116- 

6 

LM239A 

552 - 

44 

LM302 


563- 

44 

L.M1 10 




i 122- 

9 

LM158 

567- 

83 

LM202 

563 

40 

LM240LA-10 

603 - 

5 


H 

111 - 

9 


I 127 


LM137 

* 822 



589- 

48 


Hill- 

9 

LM240LA-1 2 

603 - 

25 


H 

120- 

17 

LM1 101 

554 

119 


610 - 

59 


1 115- 

12 


H 120- 

17 

LM240LA-15 

603 - 

105 

LM3026 


54 7 - 

185 

LM 1 1 0 1 A 



LM137HV 

610- 

80 

LMI 58 A 

567- 

86 

LM204 

610- 

68 

LM240LA-18 

604 - 

54 

LM3028 


645- 

58 

LMi 1 1 



LMI 39 

552- 

57 


588 - 

46 


H 133- 

13 

LM240LA-24 

604 - 

124 

LM304 


610- 

38 


1! 116 



H 120- 

14 

LMI 596 

612- 

104 


H 133- 

15 

LM240LA-5 

601 - 

10 


I 

133- 

13 




LMI 39 A 

552 - 

32 


1! 131 - 

15 


H 134- 

1 

LM240LA-6 

602- 

2 


1 

133- 

15 


1 1 20 


LMI 391 

560- 

141 

LM160 

550- 

5 


| 134- 

10 

LM240LA-8 

602- 

68 


H 

134- 

1 


1 120 

20 

LMI 394 

560- 

142 


1 120- 

16 

LM205 

610 

3 

LM243 

565- 

105 


1 

134 - 

10 

LMi 12 

566 

143 

LMI 40 

* 806 


LM161 

549- 

52 


H 133- 

13 


H 115- 

13 

LM3045 


547- 

124 


573 

57 

LM140-O5 

* 806 



1 120- 

16 


1 133- 

15 

LM245K5.0 

606- 

4 

LM3046 


547- 

125 

LMi 1 3 



LMI 40-06 

* 806 


LMI 70 

545- 

8 


1 134- 

2 

LM245K5.2 

606- 

38 

LM305 


609- 

23 


% 138 

3 

LMI 40-08 

* 806 



554 - 

3 

LM206 

549 

13 

LM246 

* 766 



« 

1 33 . 

13 

LM 11340 

313 

114 

LM140-10 

* 806 



H 119- 

15 


1 120 

17 


567- 

54 


H 

133- 

15 

LM1 1341 

313 

115 


603 - 

14 

LM1700A 

614 - 

87 

LM207 

574 

55 


594 - 

36 


H 

134 - 

2 

LM114 

547 

15 

LM140-12 

* 806 


LM171 

546- 

53 

LM208 

574- 

9 

LM248 

594- 

18 

LM305A 


610- 

15 


1 111 

14 


603 - 

70 


H 118- 

8 


f 115- 

5 

LM249 

594 - 

27 

LM3053 


545- 

59 

LM114A 

547 

16 

LMI 40-1 5 

* 806 



? 122- 

9 


1 116- 

5 

LM250 

* 814 


LM3054 


547- 

186 

lMi 1 5 

547 

17 


604 - 

22 

LMI 72 

554 - 

24 

LM208A 

570 

40 


609- 

54 

LM306 


550- 

8 

LM 1 \ t> A 

547 

18 

LM140-18 

* 806 



1 121 - 

7 


1 133- 

16 

LM258 

567- 

84 


f 

120- 

17 

LM117 

* 828 


604 - 

81 

LMI 73 

1 118- 

7 

LM209 

1 133- 

16 


589- 

49 

LM3064 


559- 

97 



99 

LMI 40-24 

* 806 


LMI 75 

614 - 

38 


1! 134- 

3 


H 115- 

12 

LM3065 


557 - 

85 


1 134 



605- 

37 

LMI 800 

557 - 

162 

LM209H 

601 

21 

LM258A 

567 - 

87 



561 - 

62 


1 134 

8 

LMI 40-5 

* 806 



1 121 - 

9 

LM209K 

601 

72 


589- 

24 


% 

122 - 

9 


1 134 

9 


601 - 

91 


f 121 - 

10 

LM210 

563 

11 

LM260 

550- 

6 

LM3067 


559- 

195 

LM117HV 

610 

29 

LMI 40-6 

* 806 



f 122- 

9 


11 127- 

21 


H 120- 

16 

LM307 


534 - 

3 

LM1 18 

565 

76 


602- 

36 

LMI 801 

559- 

33 

LM211 

549 

38 

LM261 

549- 

53 

LM3070 


559 - 

196 


577 

46 

LMI 40-8 

* 806 


LMI 807 

561 - 

174 


H 116- 

6 


H 120- 

16 

LM3071 


559 - 

197 


H ill 

14 


602- 

101 

LMI 808 

561 - 

59 


H 120- 

13 

LM270 

545- 

9 

LM3075 


557- 

86 


1 116 

7 

LMI 40 A 

* 806 


LM1810 

557- 

163 


f 120- 

18 


554 - 

4 


H 

122 - 

9 


H 129 

17 

LM140A-10 

* 806 


LM1812 

559- 

39 


H 120- 

20 


H 119- 

15 

LM30S 


583- 

46 

LM1 19 

551 

36 


603- 

15 


560- 

199 

LM2111 

557 

79 . 

LM2704 

598 

21 


H 

115- 

5 


11 129 

17 

LM140A-12 

* 806 



615 - 

116 


561 

60 

LM2705 

598 

22 



116- 

5 

LMi 20 

f 134 

13 


603 - 

71 

LM1815 

555 - 

197 


f 122 

9 

LM2706 

598 - 

23 


H 

116- 

9 

LM120H12 

606 

118 

LM140A-15 

* 806 



558- 

69 

LM2113 

557 

80 

LM2707 

598 - 

24 

LM308A 


571 - 

3 

LM120H15 

607 

39 


604- 

23 


613- 

162 


561 

61 

LM271 

546- 

54 


1 

133- 

6 

LM120H18 

607 

84 

LM140A-18 

* 806 


LMI 820 

554 - 

33 

LM212 

566 

144 

LM272 

554 - 

25 


% 

133- 

16 

LM120H24 

607 

116 


604 - 

82 


fl 121 - 

10 


573 

58 


H 121 - 

7 

LM3080 


555- 

120 

LM120H5 0 

605 

88 

LM140A-24 

» 806 



11 121 - 

12 

LM216 

585 

14 

I.M273 

554- 

62 

LM3080A 


555- 

121 

LM120H5.2 

606- 

9 


605- 

38 


H 122- 

9 

LM216A 

566 

145 


557 - 

81 

LM3086 


547 - 

126 

LM120H6 0 

606- 

45 

LM140A-5 

* 806 


LMI 823 

599 - 

14 


576 

21 


H 118- 

7 

LM3089 


557 - 

87 

LM120H8.0 

606- 

75 


601 - 

92 

LMI 826 

599 - 

15 


f H6 

11 


1 121 - 

8 


H 121 - 

10 

LM120H9 0 

606- 

97 

LM140A-6 

* 606 


LMI 828 

559- 

193 

LM217 

* 828 

LM274 

554- 

63 


f 

122- 

9 

LM120K12 

607 

13 


602 - 

3? 

LMI 830 

613- 

6 


609 

100 


557- 

82 

LM309 

H 

133 - 

16 

LM120K15 

607- 

54 

LM140A-8 

* 806 


LM1841 

557 - 

78 


H 134- 

7 


1 121 - 

8 


H 

134 - 

3 

LM120K18 

607 

92 


602- 

102 

LMI 845 

561 - 

1 7 


Ti 134- 

8 

LM275 

614 - 

39 

LM309H 


601 - 

22 

LM120K24 

608 

5 

LM140 LA-10 

* 806 


LMI 848 

559- 

194 


« 134 

9 

CM286 

1 121 - 

12 

LM309K 


601 - 

73 

LM120K5.0 

605 

106 


603- 

4 

LMI 850 

558- 

63 

LM218 

577- 

47 

LM2900 

567- 

160 

LM310 


563- 

30 

LM120K5.2 

606- 

25 

LMI 40 LA-1 2 

* 806 


LMI 852 

558- 

6 


H 116- 

7 


595- 

36 


H 

121 - 

9 

LM120K60 

606- 

58 


603- 

24 

LMI 853 

558 - 

7 

LM219 

551 

37 

LM2901 

553- 

33 


H 

127 - 

21 

LM120K8.0 

606- 

87 

LM140 LA-15 

* 806 


LMI 860 

554- 

34 

LM220H12 

606- 

119 

LM2902 

567 - 

112 

LM311 


550- 

37 

LM12QK9 0 

606- 

104 


603 - 

104 

LM1861 

596- 

70 

LM220H15 

607- 

40 


595- 

5 


H 

116- 

6 

LMI 21 

545- 

177 

LM140LA-18 

* 806 



596- 

96 

LM220H18 

607- 

05 

LM2903 

552- 

8 


f 

120 - 

1 3 


f 116- 

9 


604 - 

53 

LMI 862 

596- 

71 

LM220H24 

607 

117 

LM2904 

567- 

77 


1 

120- 

18 


f Indicates page number in Application Note Directory 
★ Indicates additional data is provided on the page noted. 
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Semiconductor 

(cont’d) 


LM3118 

LM3118A 

LM312 

LM3126 

LM313 

LM3145 

LM3145A 

LM3146 

LM3146A 

LM316 

LM316A 


LM317HV 

LM318 


LM319 

LM320H12 

LM320H15 

LM320H18 

LM320H24 

LM320H5.0 

LM320H5.2 

LM320H6.0 

LM320H6.0 

LM320H9.0 

LM320K12 : 

UM320K15 

LM320K18 

LM320K24 

LM320K5 0 

LM320K5.2 

LM320K6 0 

LM320K8.0 

LM320K9.0 

LM320L05 

LM320L06 

LM320L08 

LM320L09 

LM320L1 0 

LM320L12 

LM320L1 5 

LM320L18 

LM320L24 

LM320L5 2 

LM320ML05 

LM320ML06 

LM320ML08 

LM320ML10 

LM320ML15 

LM320ML18 

LM320ML24 

LM320ML5.2 

LM320MP12 

LM320MP15 

LM320MP18 

LM320MP24 

LM320MP5.0 

LM320MP5.2 

LM320MP6 0 

LM320MP8.0 

LM320MP9.0 

LM320T12 

LM320T15 

LM320T 1 8 

LM320T24 

LM320T5.0 

LM320T5 2 

LM320T6.0 

LM320T8.0 

LM320T9.Q 

LM321 


fl 120- 20 
fl 132- 16 
547- 57 
547- 58 
583- 39 
560- 2 

614-104 
fl 138- 9 

547-127 
547-128 
547-129 
547-130 

585- 15 
566-146 
576- 22 

* 828 

609- 101 

fl 134- 7 

f 134- 8 

U 134 - 9 

fl 134- 11 

610- 30 
565- 77 

586- 16 

1 116- 7 

552- 22 

606-120 

607- 41 
607- 86 
607-118 

605- 90 

606- 11 
606 - 47 

606- 77 

606 - 99 

607- 15 
607- 56 

607- 94 

608- 7 

605- 108 

606- 27 
606 - 60 
606- 89 
606-106 

605- 84 

606- 40 
606- 71 
606- 96 
606-109 

606- 114 

607 - 4 

607- 36 

607- 81 
607-114 
606 - 7 

605- 86 

606- 43 
606 - 73 
606-110 

607- 45 
607- 87 
607-119 

606 - 3 

607 - 7 

607- 48 
607 - 88 
607-121 

605- 91 

606- 12 

606- 48- 

606 - 78 
606-102 

607- 16 

607- 57 

607 - 95 

608- 8 

605- 109 

606- 28 
606 - 61 
606 - 90 
606-107 
545-179 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Une 

LM321 

1 133- 6 

LM342 

1 134- 

13 

LM3905 

600 - 56 

LM78M06 

602- 16 

MM1403A 

1024- 82 

LM321A 

545-182 

LM342-10 

603- 

9 

LM3909 

613- 3 

LM78M08 

602- 81 

MM 1404 A 

1024-110 


1 120- 20 

LM342-12 

603- 

33 

LM391 

554-112 

LM78M10 

603- 12 

MM1702 

*1365 

. LM322 

600- 54 

LM342-15 

603- 

112 


555- 54 

LM78M12 

603- 43 

MM1702A 

*1365 

LM323 

601 -123 

LM342-18 

604- 

58 


H 122- 9 

LM78M15 

603-122 

MM1702AQ 

*1365 

LM324 

567-132 

LM342-24 

605- 

5 

LM3910 

f 134- 13 

LM78WT18 

604 - 66 


1004 - 48 


594- 54 

LM342-5 

601 

23 

LM391 1 

615-143 

LM78M24 

605- 17 


1511 -143 

LM324A 

592- 51 

LM342-6 

602- 

7 

LM393 

551 - 44 

LM7800 

fl 134- 13 

MM1702AQ-1 

*1365 

LM325 

608- 55 

LM342-8 

602- 

74 

LM393A 

551 - 2 

LM7805 

601 - 95 


1004 - 39 

LM326 

608- 42 

LM343 

565- 

123 

LM394 

547- 21 

LM7806 

602- 40 

MM17Q2AQ-6 

*1365 

LM327 

608- 47 


fl 115- 

13 

LM395 

612-135 

LM7808 

602-105 


1004 - 63 

LM329 

614-126 

LM344 

565- 

113 


1! 132- 17 

LM7810 

603- 18 

MM 1742 

1021 - 86 


11 138- 11 


584 

51 

LM399 

614-129 

LM7812 

603- 74 

MM2101 

1511 -167 

LM3301 

• 567-116 

LM345K5.0 

606- 

5 


H 138- 1 

LM7815 

604- 26 

MM2101-1 

1014- 87 


595- 43 

LM345K5.2 

606- 

39 


H 138- 10 

LM7818 

604- 86 

MM2101A 

1014- 8 

LM3302 

553- 46 

LM346 

* 766 


11 138- 12 

LM7824 

605- 41 

MM2101A-L 

1014- 9 

LM334 

612-149 


567- 

55 

LM399A 

614-133 

LM79L05 

605 - 83 

MM2101A-2 

1013- 80 


615-139 


594- 

37 


I 138- 1 

LM79L12 

- 606-115 

MM2101A-2L 

1013- 81 

LM335 

615-142 

LM348 

594- 

19 


D 138- 10 

LM79L15 

607- 37 

MM2101A-4 

1014- 59 

LM337 

* 822 

LM349 

594- 

28 


H 138- 12 

LM79L18 

607- 82 

MM2101A-4L 

1014- 60 


610- 61 

LM350 

* 814 

LM3999 

614-134 

LM79L24 

607-115 

MM2101A-6 

1014-125 

LM337HV 

610- 81 


609- 

55 

LM4250 

566-109 

LM79M05 

605- 92 

MM2101A-6L 

1015- 2 

LM339 

553- 13 

LM358 

567- 

85 


567- 14 

LM79M05.2 

606- 13 

MM2102 

*1300 


1 120- 14 


591 

32 


576- 48 

LM79M06 

606 - 49 


fl 142- 2 

LM339A 

552- 45 


1 115- 

12 


U 115- 9 

LM79M08 

606- 79 

MM2102-MD 

1017- 82 

LM340 

* 806 

IM358A 

567 

88 

LM4250C 

. 566-110 

LM79M12 

607- 8 

MM2102-1 

1017- 50 


fl 134- 5 


589- 

30 


567- 15 

LM79M15 

607 - 49 

MM2102A 

*1300 


fl 134- 13 

LM360 

550- 

7 


579- 31 

LM79M18 

607- 89 


1016-111 

LM340-10 

* 806 


fl 120- 

16 


fl 115- 9 

LM79M24 

607-122 


1511 -178 


603- 16 

LM361 

550- 

4 

LM555 ■ 

fl 126- 3 

LM7905 

605-104 

MM2102A-2 

*1300 

LM340-12 

* 806 


1 120- 

16 

LM555C 

600- 13 

LM7905.2 

606- 19 


1016- 83 


603- 72 

LM370 

545- 

10 

LM555M 

600- 14 


606- 29 

MM2102A-2L 

*1300 

LM340-15 

* 806 


554- 

5 

LM556 

poo- 88 

LM7906 

606 - 57 


1016- 84 


604- 24 


1 119- 

15 

LM556C 

600- 89 

LM7908 

606- 86 

MM2102A-4 

*1300 

LM340-18 

* 806 

LM3705 

598- 

26 

LM565 

597- 20 

LM7912 

607- 23 


1017- 31 


604- 84 

LM3706 

598- 

27 


fl 131'- 15 

LM7915 

607- 65 

MM2102A-6 

*1300 

LM340-24 

4 806 

LM3707 

598- 

28 

LM565C 

597- 21 

LM7918 

607 - 99 


1017- 68 


605- 39 

LM371 

546- 

55 

LM566 

597- 37 

LM7924 

608- 12 

MM2102AL 

*1300 

LM340-5 

* 806 

LM372 

554- 

26 

LM566C 

597- 38 

LN136 

614-112 


1016-112 


601 - 93 

LM373 

554- 

64 

LM567 

596-138 

LN1524 

61 1 - 11 

MM2102AL-2 

*1300 

LM340-6 

* mm - 


5§7-- 

»3 


, O* 

-L-N236 - ^ 

*T4-ri3 

WW2102AL-4 

,1300 4 


602 - 38 


fl 118- 

7 

LM567C 

596-139 

LN336 

614-114 


1017- 32 

LM340-8 

* 806 


fl 121 

8 


598- 97 

LN3524 

611 - 12 

MM2102AL-6 

*1300 


602-103 

LM374 

554- 

65 

LM703 

546- 56 

LS3704 

598- 25 


1017- 69 

LM340A 

* 806 


557- 

84 


fl 118- 8 

LX1400 

fl 137- 11 

MM21 1 1 

1013-112 

LM340A-10 

* 806 


f 121 

8 


fl 122- 9 

LX1400A 

614- 85 


1511 -168 


603- 17 

LM375 

614- 

40 

LM703C 

546 - 57 

LX1600 

fl 137- 11 

MM2111-1 

1014- 81 

LM340A-12 

* 806 

LM376 

609- 

58 

LM709 

580 - 45 

LX1600A 

614- 86 

MM2111-4 

1014- 46 


603- 73 

LM377 

555- 

93 


fl 115- 4 


fl 137- 13 

MM2111A-L 

1014- 2 

LM340A-15 

* 806 


fl 117- 

14 

LM709A 

575- 41 

LX1600D 

614- 92 

MM2111A-2 

1013- 73 


604- 25 


H 122- 

9 

LM709C 

584- 41 

LX1600G 

614- 89 

MM2111A-2L 

1013- 74 

LM340A-18 

* 806 

LM378 

555- 

94 

LM710 

549- 20 

LX1601 A 

fl 137- 13 

MM2111A-4 

1014- 50 


604- 85 


11 117- 

14 

LM710C 

550- 13 

U 1602 A 

fl 137- 10 

MM2111A-6 

1014-114 

LM340A-24 

* 806 


It 122- 

9 

LM71 1 

551 - 29 


fl 137- 12 

MM2111A-6L 

1014-115 


605 - 40 

LM379 

555- 

105 

LM711C 

552- 2 


fl 137- 13 

MM2112A 

1013-107 

LM340A-5 

* 806 


H 117- 

14 

LM723 

609- 71 

LX1700 

fl 137- 11 

MM2112A-L 

1013-108 


601 - 94 


H 122- 

9 

LM723C 

609- 72 

LX1700D 

614- 93 

MM2112A-2 

1013- 67 

LM340A-6 

* 806 

LM380 

554- 

150 

LM725 

572- 17 

LX1700G 

614- 90 

MM2112A-2L 

1013- 68 


602- 39 


H 122- 

8 


fl 116- 9 


fl 137- 14 

MM2112A-4 

1014- 42 

LM340A-8 

* 806 


1 122- 

9 

LM725A 

566- 73 


fl 137- 15 

MM2112A-4L 

1014- 43 


602-104 

LM381 

555- 

168 


572- 30 

LX1701 

fl 137- 11 

MM2112A-6 

1014-106 

LM340LA-10 - 

* 806 


H 122- 

9 

LM725C 

576- 5 

LX3700 

fl.137- 11 

MM2112A-6L 

1014-107 


603- 6 


H 133- 

3 

LM733 

546- 58 

LX3702 

fl 129- 11 

MM2114L 

*1303 

LM340 LA-12 

* 806 


n 133- 

4 

LM733L 

546- 59 

LX5600 

615-144 


1018- 47 


603- 26 

LM382 

555- 

169 

LM741 

564- 28 


fl 137- 16 

MM2114L-2 

*1303 

LM340LA-15 

* 806 


11 122- 

9 


581 - 5 


fl 137- 17 


1017-108 


603-106 

LM383 

555- 

12 


fl 116- 9 


fl 138- 2 

MM2114L-3 

*1303 

LM340 LA-18 

* 806 

LM383A 

555- 

13 

LM741A 

577- 7 

LX5700 

615-145 


-1018- 14 


604- 55 - 

LM384 

555- 

14 

LM741C 

583- 8 


fl 137- 16 

MM2114L2 

*1303 

LM340 LA-24 

* 806 


f 122- 

9 

LM741E 

577- 8 

L357B 

* 786 

MM2114L3 

*1303 


604-125 

LM386 

554- 

151 

LM746 

559-192 

MH0007 

343- 21 

MM2316A 

*1307 

LM340LA-5 

* 806 


n 122- 

9 

LM747 

590- 11 


fl 127- 16 


*1372 


601 - 11 

LM387 

555- 

170 

LM747A 

589- 27 

MH0007C 

343- 23 


1023 - 48 

LM340LA-6 

* 806 


11 122- 

9 

LM747C 

590- 58 

MH0009 

343 - 35 


1512- 13 


602- 3 

LM388 

554 - 

152 

LM747E 

589- 28 


fl 127- 16 

MM2316E 

*1307 

LM340LA-8 

* 806 


fl 122- 

9 

LM748 

581 - 28 

MH0009C 

343- 36 

MM2704 

1005 - 97 


602- 69 

LM389 

545- 

21 

LM748C 

581 - 29 

MH0012 

343- 22 


1511 -149 

LM3401 

567-106 


548- 

143 

LM78LOO 

fl 134- 13 


fl 127- 16 

MM2708 

1007 - 4 


595- 44 


554- 

153 

LM78L05C 

601 - 12 

MH0012C 

343- 24 


1511 -157 

LM341 

fl 134- 13 


1 122- 

9 

LM78L06C 

602 - 4 

MH0013 

343- 37 

MM3501 

1020 - 29 

LM341-12 

603- 42 

LM390 

554 

154 

LM78L08C 

602 - 70 


fl 127- 16 

MM4006 

1024- 26 

LM341-15 

603-121 


fl 122- 

9 

LM78L10C 

603- 7 

MH0013C 

343- 38 

MM4007 

1029- 5 

LM341-18 

604- 65 

IM3900 

567- 

161 

LM78L12C 

603- 27 

MH8805 

343-110 


fl 144- 12 

LM341-24 

605- 16 


595- 

37 

LM78L15C 

603-107 

MM1101A 

1013- 15 

MM4012 

fl 144- 10 

LM341-5 

601 - 46 


H 115- 

10 

LM78L18C 

604- 56 

MM1101A1 

1013- 6 

MM4013 

fl 144- 10 

LM341-6 

602- 15 


11 129- 

16 

LM78L24C 

605- 2 

MM1101A2 

1013- 3 

MM4016 

1024- 64 

LM341-8 

602- 80 

LM3903 

fl 137- 

6 

LM78M05 

601 - 47 

MM1402A 

1024- 47 

MM4019 

fl 144- 12 
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1C MASTER 




National 

Semiconductor 

(cont’d) 


MM4025 

102S - 

15 

MM4026 

1025 - 

16 

MM4027 

1025 - 

33 

MM405? 

1028 - 

82 

MM4053 

1028 ■ 

110 

MM4055 

1029 

23 

MM4056 

1029 - 

48 

MM4057 

1029 - 

57 

MM4 104 

1024 - 

59 

MM4203Q 

1004 - 

50, 


1004 - 

115 

MM4204 

.1369 



H 140- 

12 

MM4204Q 

*1369 



1005 - 

113 

MM4210 

1020- 

55 

MM4211 

1020 - 

59 

MM4213 

1020 - 

9? 


1021 - 

23 

MM4214 

1021 - 

90 

MM4220 

999 - 

47 


1020- 

23 


1020 

57 

MM4220AE 

1000 - 

5 

MM4220AP 

1000 

27 

fvuVi42i;0BL 

1 ooc - 

35 

MM4220EK 

1000- 

3 


1000 - 

31 

MM4220LR 

1000 - 

1 


1000 - 

29 

MM4221 

1020- 

25 


1020 - 

6i 

MM4221RQ 

1000- 

19 

MM4221RR 

1000 - 

.7 

MM4229 

1020 - 

102 

MM4230 

1020 - 

90 


1021 - 

21 

MM4230BO 

1 000 - 

59 

MM4230FE 

1000 - 

56 


1000 - 

79 

MM4230JT 

1000 - 

32 

MM4230KP 

1000 - 

23 

MM4230QW 

1000 - 

64 

MM4230QX, 

1000 - 

42 

MM4230QY 

*000 - 


MM4231 

1020- 

94 


1021 - 

25 

MM4231 BUS 

1000 - 

15 


1000 - 

61 

MM4231RP 

1000 - 

43 

MM4232 

1021 - 

92 


1021 - 

1 13 

MM4233 

1021 - 

.94 

MM4235 

1 023 - 

118 

MM4240 

999 - 

39 


1021 - 

35 


n 139- 

11 

MM4241 

999 - 

3 


1020 - 

lOfe 


H 139- 

11 

MM4242 ' 

1022 ■ 

79 

MM4243 

1021 - 

27 

MW4244 

1021 - 

96 

MM4246 

1 023 - 

75 

MM4250 

10*3 

4 

MM4262 

H 142- 

1 

MM4270 

.1311 



1009 - 

45 

MM4280 

.1314 



1009 - 

50 

MM4357 

317 - 

27 

MM450 

314 - 

28 


H 135- 

8 

MM4504 

314 - 

'H 

MM451 

313 - 

109 


H 135- 

7 


H 135. 

8 

MM452 

313 - 

100 

MM4S3 

11 135- 

7 

MM454 

314 - 

87 


11 135- 

7 


Device 

Page- 

.me 

MM454 

11 135- 

8 

WM456 

313 - 

22 

MM4702A 

1004 - 

67 

MM4789 

558 - 

30 

MM5006 

1024 - 

27 

MM5007 

1) 144- 

12 

MM5012 

f| 144- 

10 

MM501 3 

f ' 44 - 

10 

MM SOI 6 

1 024 - 

65 

MM501 9 

1: 1 44 - 

1 2 

MM 502 4 A. 

1024 - 


MM5026 

1025 - 

1 7 

MM5026 

1025 - 

18 

MM5027 

1025 - 

34 

MM5052 

1028 - 

83 

MM5053 

1029 - 

? 

MM5054 

1028 

98 

MM5055 

1029 - 

24 

MM5056 

1029- 

49 

MM5057 

1029 - 

58 

MM5058 

1029- 

71 

MM506 

1! 139- 

2 


f 144 - 

7 

MM5060 

1029 - 

39 

MM5060AA 

1029 - 

13 

MM5060AB 

1029 ■ 

29 

MM5060AC 

1 029 - 

32 

MM5060AD 

1029 - 

41 

MM5Q61 

1029 - 

4 

MM^081 

f 144 - 

8 

MM5104 

1024 - 

60 

MM5203 

f *43 - 

? 

MM5203Q 

1004 - 

51 


1004 - 

116 

MM5204 

.1369 



1 140- 

12 

MM5204A 

.1369 



1511 - 

150 

MM5204Q 

*1369 



1005 - 

1 1 1 

MM5210 

1020 - 

56 

MM521 1 

1020 

60 

MM5212 

1022 - 

103 

MM5213 

1 020 - 

93 


1021 - 

24 


1511- 

190 

M.M5214 

1021 - 

91 

MM521 5 

1022- 

102 

MM5218 

556 - 

145 

MM5220 

999 

48 


1 020 ■ 

24 


1020- 

58 

MM5220AE 

1 000 

5 

MM5220AP 

1 ooc 

28 

MM5P20BL 

1000- 

36 

MM5220EK 

1000 - 

4 


1000 - 

33 

MM5220LR 

1000 - 

2 


1000- 

30 

MM5221 

1020 - 

26 


1020- 

62 

MM5221RQ 

1 000 

20 

MM5221RR 

1000- 

8 

MM5229 

1020 - 

103 

MM5230 

1020- 

91 


1021 - 

22 


11 143- 

2 

MM5230BO 

1000 - 

60 

MM5230FE 

1000 - 

57 


1000 - 

80 

MM523CJT 

1 000 - 

34 


1000 - 

51 

MM5230KP 

1000- 

24 

MM5230QW 

1000- 

65 

MM5230QX 

1 000 ■ 

44 

MM5230QY 

1 000 - 

.12 

MM5231 

1020 

95 


102* • 

26 

MM5231 BUS 

1000- 

H> 


1 000 • 

62 

MM5231RP 

1 000 - 

45 

MM5232 

1021 - 

93 


■ 1 022 - 

2 


1! 143- 

2 


H 143- 

3 

MM5233 

1021 - 

95 

MM5235. 

1023- 

119 


Device 

Page- 

_me 

MM5240 

1021 

36 


*1 139 

1 1 


H 143 - 

1 


fl 143- 

2 


H 143- 

3 

MM524 i 

goo 

4 


1! 139- 

1 1 


f 143 - 

1 


i) id3 - 

3 

MM 5242 

1022 - 

65 


1512 - 

3 

MM6243 

102’ - 

28 

MM5244 

1021 - 

89 

MM5246 

1023- 

49 


1023.- 

63 

MM5251 

1020 ■ 

107 

MM5257 

*1319 



■ 1019 - 

16 

MM5257-2 

.1319 



1018- 

100 

MM5257-4 

*1319 



1019- 

41 

MM5357-6 

* 1319 



1019 - 

54 

MM5258 

1023 - 

50 

MM5262 

U 142- 

1 

MM5265 

? 141 . 

21 

MM 5269 

. 1317 


MM5269-1 

.1317 



10*4 

88 







MM5270 

.1325 



1008 - 

95 


1511 - 

184 

MM 5270-5 

.1331 



1009 • 

46 

MM5270A 

.1328 



1008 - 

67 

MM5270A-2 

.1328 



1008 - 

51 

MM5271 

.1333 



1008 - 

55 


1008 - 

96 


1009 - 

26 

MM5271A 

• 1333 



. 1008 - 

68 

MM5271A-1 

.1333 



1008 ■ 

52 

MM 5280 

*1336 



1008 - 

108 

MM52SO-5 

.1342 



1 009 - 

51 

MM5280A 

.1339 



1 008 - 

73 

MM 5280 A- 1 

.1339 



1008 - 

49 

MM5280A-2 

.1339 



1 008 - 

53 

MM 5281 

1008 - 

109 


1009 - 

35 

MM5282 

557 

30 

MM 5 28 3 

557 - 

31 

MM5284 

557 - 

32 

MM5287A 1 

1008 - 

47 

MM5290 

.1344 


MM5290-3 

.1344 



’010 • 

6 

MM5290-4 

.1344 



1010 - 

18 

MMS303 

349 ■ 

52 


H 146- 

2 

MM5307 

258 • 

13 


349 - 

1 15 

MM 5 309 

556 - 

146 


51 137- 

5 

MM5310Q 

561 - 

:*8 

MM53104 

558 - 

3? 

MM53105 

56* ■ 

119 

MM53107 

213 ■ 

1 1 

MM53108 

557 - 

7 

MM53H 

556 - 

147 


f 137 - 

5 

MM5312 

556 - 

148 


H 137 

5 

MM5313 

556- 

149 

MM5314 

556 - 

150 

MM5315 

556 - 

5-1 


H 137- 

5 


] Device Paae-Une 


MM5316 


556 

197 

MM53 *. 8 


559 

’ 39 

MM5320 


559 - 

118 

MM5.321 


559 

119 

MM5330 

11 

125 

21 

MM6332 


56u - 

125 

MM5357 


317- 

28 


f 

126 

1 

MM5369 


21 3 - 

88 

MM5370 


556 

198 

MM5371 


556 

199 

MM5375 


556- 

152 



556- 

200 

MM5376 


556- 

153 



556 

20i 

MM5377 


556- 

154 

MM5378 


556- 

155 

MM5379 


556- 

156 

MM5382 


556- 

157 

MM5383 


556- 

158 

MM5385 


557 

2 

MM5386 


557 - 

3 

MM5367 


557 - 

4 

MM5393 


596 

71 

MM5395 


598 

200 

MM5396 


557 

5 

MM5397 


557 

6 

MM54C 

1 

102 

12 


H 

102 

15 

MM54C0O 


209 

179 

MM54G02 


21 1 

77 

MM54C04 


205 

16 

MM54C08 


209 

62 

MM54C10 . 


209 

me 

MM54C107 


209 

7 

MM54C1 4 


21 5 

126 

VM54C1 50 


2* 3 

28 

MM54C151 


213 

23 

MM54C154 


208 

18 

MM54C157 


212 

182 

MM54C160 


206 

85 

MM64C161 


205 

182 

MM54C162 


206 

102 

MM54C163 


205 

199 

MM54C 164 


214 

82 

MM54C165 


214 

87 

MMS4C1 73 


208 

142 

MM54C174 


208- 

161 

MM54C175 


208 

129 

MM54C192 


206- 

166 

MM54C’ 93 


206 

44 

MM54C195 


214 

3 

MM54C20 


209 

1 1 1 

MM54C200 


.1355 




212 

79 



1012 

112 

MM54C221 


213 

59 

MM54C30 


209 

83 

MM54C32 


210 

156 

MM54C373 


211 

115 

MM54C374 


208 

168 

MM54C42 


207 

135 

MM54C48 


207 

152 

MM54C73 


209 

5 

MM54C74 


208 

109 

MM54C76 


208 

181 

MM54C83 


204 

1 1 

MM54C85 


204 

66 

MM54U86 


210 

72 

MM54C89 


.1352 




212 

63 



-.01 1 

77 

MM54C90 


206 

73 

MM54C901 


205 

51 



214 

179 


f 

109 

13 

MM54C902 


204 

158 



214 

184 


f 

109 

13 

MM54C903 


205 

56 



214 

1 90 


n 

109 

13 

MM54C904 


204 

164 



215 

3 


n 

109 

13 

MM54C905 


215 

83 

MM54C906 


204 

132 


Device 

Page-Line 

MM54C907 

204 - 

137 

MM54C909 

215 - 

66 


553 • 

28 

MM54C910 

.1358 



212 - 

88 


101 1 - 

97 

MM54C914 

215 - 

129 

MM54C915 

208 - 

70 

MM54C920 

*1361 



212- 

121 


1013 - 

85 

MM54C921 

*1361 



212- 

123 


1013 - 

84 

MM54C922 

329 - 

15 


f 105- 

5 

MM54C923 

329- 

21 

MM54C925 

207- 

35 

MM54C926 

207- 

37 

MM54C927 

207 - 

43 

MM54C928 

207- 

49 

MM54C929 

.1363 



212- 

147 


1016 - 

90 

MM54C93 

205 - 

94 

MM54C930 

.1363 



212- 

149 


1OI6- 

91 

MM54C95 

214 - 

12 

MM5402 

557 - 

6 

MM5406 

bb/ - 

y 

MM550 

314- 

29 


1! 135- 

' 8 

MM5504 

314 - 

10 

MM551 

313- 

110 


H 135- 

8 

MM55104 

596 - 

98 

MM55106 

596 - 

99 

MM55107 

596- 

100 

MM55108 

596 - 

101 

MM55109 

596- 

102 

MV55110 

596 - 

103 

MM55114 

596- 

104 

MM55116 

596- 

105 

MM552 

313- 

101 


H 135- 

8 

MM554 

3l4 - 

88 

MM555 

313 - 

23 

MM5554 

558- 

119 

MM5555 

558- 

191 

MM5556 

558 - 

192 

MM5559 

260- 

54 


558- 

175 


1028 - 

57 

MM5704 

f 106- 

16 

MM57100 

558- 

33 

MM57103 • 

556 - 

47 

MM57104 

556- 

48 

MM57105 

558 - 

34 

MM57106 

558 - 

35 

MM57109 

556- 

49 


1508 - 

98 


H 150- 

8 

MM57123 

'556- 

39 

MM57126 

1508 - 

93 


1508 - 

107. 

MM57135 

1508- 

90 

MM57136 

1508 - 

91 

MM57140 

1608 - 

99 


1526 • 

2 

MM57190 

556- 

107 


’ 596- 

78 

MM 5725 

556 - 

27 

MM 5734 

556- 

28 

MM5736 

556 - 

29 


% 105- 

4 

MM5737 

556- 

30 

MM5738 

556- 

31 

MM5739 

556 - 

32 


H 105- 

4 

MM5740 

329 - 

50 


U 106- 

17 

MM5745 

329- 

38 

MM5746 

329- 

35 

MM5758 

556- 

33 

MM5760 

556- 

34 

MM5762 

556 - 

35 


Device Page-Line 


MM5763 

556- 

36 

MM5764 

556 

37 

MM5765 

556 

38 

MM5766 

556 

40 

MM5767 

556 

41 

MM5777 

556 

42 

MM5780 

556 

43 

MM5781 

1508 

88 


1 525 

4 

MM5782 

*1656 



1508 

86 


*525 

4 

MM5785 

1508 

95 


1508 

105 

MM5788 

1508 

101 

MM5789 

558 

31 

MM5791 

556 

44 

MM5794 

556 

45 

MM5795 

556 

46 

MM5799 

1508 

97 


1526 

1 

MM5810 

559 

140 

MM58101 

562 

150 

MM58102 

562 

151 

MM58104 

562 

91 

MM58106 

559 

142 

MM58115 

562 

92 

MM561 1 7 

562 

33 

MM58118 

562 

94 

MM581 ! 9 

552 

95 

MM6812O 

562 

96 

MM58127 

562 

106 

MM58128 

562 

107 

MM 58 129 

562 

108 

MM58130 

562 

109 

MM5823 

558 

120 

MM5824 

558 

121 

MM5829 

562 

97 

MM5832 

558 

193 

MM5833 

558 

194 

MM5837 

558 

153 


614 

36 


1 122 

9 

MM5841 

559 

141 

MM5860 

562- 

98 

MM58601 

562- 

99 

MM5863 

256 - 

7 


318- 

39 

MM5865 

256 - 

97 


562- 

161 


600- 

105 


% 137- 

7 


« 137- 

8 

MM5871 

558 

163 

MM5880 

562 

100 

MM58801 

562 

101 

MM5882 

562 

102 

MM5885 

562 

103 

MM5886 

562 

104 

MM5890 

562 

105 

MM5891 

558 

195 

MM70C95 

204 

150 

MM70C96 

205 

35 

MM70C97 

204 

151 

MM7OC08 

205 

37 

MM72C19 

213 

32 

MM74C 

H 102 

12 


H 102 

15 

MM74C00 

209 

180 


H 102 

13 

MM74C02 

211 

78 


H 102 

13 

MM74C04 

205 

17 


1505 

27 


11 102 

13 

MM74C08 

209 

63 

MM74C10 

209 

149 

MM74C107 

209 

8 

MM74C14 

215 

127 

MM74C150 

213 

29 

MM74C151 

213 

24 

MM74C154 

208 

19 

MM74C157 

212 

183 

MM74C160 

206 

86 

MM74C161 

205 

183 

MM74C162 

206 

103 

MM74C163 

206 

3 
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National 

Semiconductor 

(cont’d) 


MM74C164 

MM74C165 

MM74C173 

MM74C174 

MM74C175 

MM74C192 

MM74C193 

MM74C195 

MM74C20 

MM74C200 


MM74C221 

MM74C30 

MM74C32 

MM74C373 

MM74C374 

MM74C42 

MM74C48 

MM74C73 

MM74C74 

MM74C76 

MM74C83 

MM74C85 

MM74C86 

MM74C89 


MM74C90 

MM74C901 


MM74C905 

MM74C906 

MM74C907 

MM74C908 


MM74C914 

MM74C915 

MM74C918 


MM74C923 

MM74C925 

MM74C926 

MM74C927 

MM74C928 

MM74C929 


MM74C93 

MM74C930 


214- 83 
214- 88 
208-143 
208-162 
208-130 

206- 167 

206 - 45 
214 - 4 

v 209-112 
*1355 
212- 80 

1012- 113 

213- 60 
209 - 84 
210-157 
211 -116 
208-169 

207- 136 

207- 153 

209 - 6 

208- 110 
208-182 
204- 12 

204 - 67 
210- 73 

*1352 
212- 64 
1011 - 78 

206- 74 

205 - 52 

214- 180 
1 109- 13 

204-159 
214-185 
1 109- 13 
205 - 57 

214- 191 
1 109- 13 

204-165 

215- 4 
1 109- 13 

215- 84 
204-133 
204-138 
208 - 95 
1 102- 17 
215- 53 
553- 29 
*1358 
212- 89 
1011 - 96 
208 - 74 
325- 3 

208 - 77 
325- 6 

208 - 78 
325- 7 

215-130 
208 - 71 
208 - 96 
1 102- 17 
*1361 
212-122 

1013- 63 
*1361 

212-124 
1013- 62 
329- 16 
I 105- 5 
329- 22 

207- 36 
207- 38 
207- 44 
207- 50 

*1363 
212-148 
1016- 71 
205 - 95 
*1363 
212-150 
1016- 74 
319- 26 


Device 

Page-Une 

MM74C936 

319- 53 

MM74C937 

319- 27 

MM74C938 

319- 54 

MM74C948 

317-109 

MM74C949 

317-103 

MM74C95 

214- 13 

MM74C950 

317-106 

MM78C20 

215- 76 

MM78C29 

215- 73 
334 - 51 

MM78C30 

215- 69 
334 - 2 

MM80C95 

204-152 

MM80C96 

205- 36 

MM80C97 

204-153 

MM80C98 

205 - 38 

MM8100 

598- 46 

MM8101A-4 

1511 -169 

MM8111A-4 

1511 -170 

MM82C19 

213- 33 

MM8316A 

1512- 14 

MM8316E 

1512- 15 

MM8332 

1512- 19 

MM8364 

1512- 22 

MM8364E 

1512- 23 

MM8597 

f 143- 3 

MM8702A 

1004 - 56 

MM8702A-4 

1004 - 69 

MM88C20 

215- 77 

MM88C29 

215- 74 
334- 52 

MM88C30 

215- 70 
334- -3 

NF5301 

559- 34 

NSL4944 

613-112 
f 134- 6 

PACE 

*1656 - 

1505- 12 
1525- 2 

1 145- 6 

H 145- 10 

I 147- 8 

II 150- 18 

1 150- 19 

SC/MP 

*1656 

1505-114 
1525- 3 

1 140- 12 

1 145- 7 

1 145- 9 

1 145- 11 

1 146- 3 

f 147- 9 


1 150- 9 

1 150- 10 

1 151 - 2 

SHM6401 

615- 64 

SMI 480 

1 142- 2 

TAA550 

605- 62 
605- 68 
605- 72 
608 - 22 
608 - 27 
608 - 31 

TBA120 

557- 88 
561 - 63 

TBA440 

561 -176 

TBA510 

560- 3 

TBA530 

560- 4 

TBA540 

560- 5 

TBA560 

560- 6 

TBA920 

560-143 

TBA990 

560- 7 

TDA2002 

555- 15 

TDA2002A 
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m PD411AC-1 

*1382 


(jPD411AC-2 

*1382 


jjPD41 1AD-E 

*1382 


)/PD411AD-1 

*1382 


I^PD411AD-2 

*1382 


uPD411D 

*1375 


M PD411D-E 

*1375 


jaPD411D-M 

*1390 


m PD411D*1 

.1375 


m PD411D-1M 

*1390 


/jPD41 ID-2 

.1375 


f/PD41 1D-2M 

*1390 


HPD411D-3 

*1375 


/jPD41 ID-4 

*1375 


^PD414 

*1395 


m PD414 

1009- 

64 

jiPD414-E 

.1395 


uPD41 4-E 

1009 - 

98 

m PD414-1 

.1395 


gPD414-1 

1009 - 

19 

m PD414-2 

*1395 


m PD414-2 

1008 

86 

m PD414A 

*1395 

.1488 


UPD414A 

1009 - 

67 


Device 

Page-Line 

MPD414A-1 

.1395 

*1488 


jxPD414A-1 

1009- 

21 

HPD414A-2 

*1395 

*1488 


,.iP0414A-2 

1008 - 

88 

M PD414A-3 

*1395 

*1488 


jjPD414A-3 

1008 - 

64 

HPD414AC 

*1488 


4PD414AC-1 

*1488 


MPD414AC-2 

*1488 


HPD414AC-3 

*1488 


P-PD414AD 

*1488 


MPD414AD-1 

*1488 


^PD414AD-2 

*1488 


/IPD414AD-3 

*1488 


M PD414C 

.1395 


m PD414C-E 

*1395 


J/PD414C-1 

*1395 


m PD414C-2 

*1395 


m PD414D 

*d395 


uPD414D-E 

*1395 


m PD414D-1 

*1395 


HPD414D-2 

.1395 


J/PD416 

*1402 


)nPD41 6 

1010 - 

28 

PD416-1 

* 1407 


jjPD416-1 

1010 - 

19 

fiPD416-2 

*1402 


uPD4i6-2 

1010 - 

7 

MPD416-3 

*1402 



1009- 

122 

fiPD416C 

*1402 


MPD416C-1 

*1402 


M PD416C-2 

.1402 


J/PD416C-3 

*1402 


>PD416D 

*1402 


jiPD416D-1 

*1402 


(iPD416D-2 

.1402 


M PD416D-3 

*1402 


|iPD418 

*1412 


/xPD418 

1009 - 

71 

m PD418-1 

*1412 


f/PD418-1 

1009 - 

27 

yPD418-2 

*1412 


pPD418-2 

1 008 - 

97 

M PD418-3 

*1412 


>iPD418-3 

1008 - 

69 

HPD418C 

.1412 


fiPD418C-1 

.1412 


fiRD418C-2 

*1412 


MPD418C-3 

*1412 


HPD418D 

.1412 


gPD418D-1 

*1412 


M PD418D-2 

*1412 


m PD418D-3 

*1412 


MPD454 

*1448 


fiPD454 

1001 - 

32 


1004 - 

41 


1511 - 

144 

(jPD454D 

*1448 


^PD458 

*1454 


fiPD458 

1001 - 

49 


1006 

105 


1511 - 

158 

uPD458D 

*1454 


HPD464 

.1474 


,|PD464 

1020- 

89 

MPD464D 

.1474 


^PD5101 

*1438 


HPD5101 

212 - 

125 

J/PD5101-E 

.1438 


nPD51 01 -E 

1015 - 

14 

r/PD5101C-E 

*1438 


//PD5101L 

*1443 


MPD5101L 

1014 - 

103 

m PD5101L-1 

.1443 


fiPD5101 L-1 

1014 

39 

fiPDSIOILC 

.1443 


uPD5101LC-1 

*1443 


m PD546 

*1727 


m PD546 

1504 

14 

|iPD546C 

*1727 


MPD547 

*1727 


(iPD547 

1504 - 

16 

J/PD547C 

*1727 


MPD548 

.1727 



Device Page-Line 


m PD548 

1504 ■ 

12 

m PDS48C 

.1727 


HPD550 

*1727 


MPD550 

1504 - 

18 

jiPD550C 

.1727 


mPDSS5 

*1727 


MPD555 

’504 - 

20 

jjPD555D 

*1727 


MPD556 

*1727 


>iPD556 

*504 - 

21 

M PD556D 

*1727 


UPD6508 

.1488 


uPD6508-1 

*1488 


^PD6508C 

*1488 


/jPD6508C-1 

*1488 


:tPD6508D 

*1488 


M PD6508D-1 

*1488 


m PD758 

*1795 


m PD758 

1511 - 

77 

m PD758C 

.1795 


m PD764 

*1799 


m PD764 

346 

171 


1513 - 

6’ 

m PD764C 

.1799 


m PD8035 

*1849 


MPD8035 

1510 - 

42 

HPD8035C 

.1849 


pPD8048 

* uw3 


fiPD8048 

1510- 

35 

^iPD8048 

1528 

1 

^PD804«C 



MPD8080A 

.1750 


MPD8080A 

1510 - 

119 

jiPD8080A 

1528 - 

2 

m PD8080AD 

*1750 


fiPD8080AF 

.1736 


pPD8080AF 

1 5* 0 • 

121 

m PD8080AF-1 

.1736 


m PD8080AF-2 

*1736 


HPD8080AFC 

*1736 


|uPD8080AFC-1 

.1736 


h PD8080AFC-2 

*1736 


uPD8080AFD 

*1736 


M PD8080AFD-1 

*1736 


m PD8080AFD-2 

*1736 


fiPD8085 

.1847 


uPD8065 

1512 - 

40 

/JPD8085 

1528 - 

3 

HPD8085C 

.1847 


fiPD8155 

*1847 


HPD8155 

1510 - 

52 


1512- 

48 

L.PD8155C 

.1847 


f/PD8156 

.1847 


f/PD8156C 

*1847 


(/PD8243 

1510- 

46 

jiPD8251 

.1814 


fiPD8251 

349 - 

30 


1510 - 

29 


1510 - 

72 


1511 - 

8 


1512 

64 

//PD8251C 

*1814 


MPD8253 

*1845 


m PD8253 

1510 - 

14 


1510- 

96 


1511 - 

95 


1512 - 

90 

m PD8253C 

*1845 


J/PD8255 

*1830 


,uPD8255 

1510 - 

18 


1511 - 

103 

MPD8255A 

.1830 

.1845 


fiPD8255A 

1510 - 

101 


1512 • 

94 

HPD8255AC 

*1845 


HPD8255C 

.1830 


MPD8257 

.1837 


(/PD8257 

1511 - 

28 


1512 - 

69 

4PD8257D 

*1837 


M PD8259 

*1846 


HPD8259 

1510 - 

92 


1511 • 

90 


1512 - 

87 

f/PD8259C 

*1846 
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Device 

Page-Line 

NEC 


Microcomputers 

(cont’d) 

uPD8355 

*1848 

M PD8355 

1510- 55 
1512- 53 
1512-101 

m PD8748 

*1849 

m PD8748 

1510- 39 

HPD8748D 

*1849 

HPD8755 

*1848 

(iPD8755 

1510- 49 
1512- 43 
1512-103 

EVAKIT-42 

*1727 

EVAKIT-43 

*1727 

PDA-80 

*1727 

1512- 32 

Nitron 


NC1 183 

558-196 

NC1 184 

558-197 

NC2257 

349- 23 

1 106- 7 

NC2259 

349- 15 


1 106- 7 

NC2260 

349 - 24 

1 106- 7 

NC320 

598 - 72 

NC321 

598- 73 

NC322 

598- 74 

NC331 

598 - 34 

NC332 

598- 38 

NC6400 

596-122 

NC6400A 

596-107 

NC6402A 

596-108 

NC6403 

596-109 




596-123 

NC6410A 

596-125 

NC6423 

596-129 

NC6560 

1022- 55 
1023 - 2 

NC6560A 

1022- 49 
1022-106 

NC6561 

1000- 72 

NC6570 

999 - 84 

NC6570A 

999- 95 

NC6571 

999- 85 

NC6571A 

999- 86 

NC6572 

999- 87 

NC6573 - 

999- 88 

NC6574 

999- 89 

NC6575 

999 - 90 

NC6576 

999- 91 

NC6580 

999- 92 
999-106 

NC6581 

999- 93 
999-107 

NC6583 

999 - 94 
999-108 

NC6590 

1023- 84 

NC6590A 

1023- 58 

NC6591 

1000 - 76 

NC7010 

1001 - 38 
1001 - 40 

NC7033 

-1001 - 6 

NC7035 

1001 - 5 

NC7040 

1001 - 10 

NC7050 

1001 - 21 

NC7051 

1001 - 39 

NC7053 

1001- 16 

NC7054 

1001 - 29 

NC8030 

598 - 93 

4 200 A 

1018-116 

4402A 

1018-111 

Nortec Electronics 

VES 

558 - 36 

1103 

1008 - 32 

1103-1 

1008- 16 

1 103-146. 

1008- 26 

1402 

1024- 48 


Page-Une Device 


Page-tine Device 


1402A 

1024- 49 

1403 A 

1024- 83 

1404A 

1024-112 

2222 

212- 96 
1015- 44 

2222A 

212- 97 
1015- 47 

2512 

1024- 99 
1024-103 

4481 

999 - 6 

4881 

999- 1 

999- 2 

999- 42 

5015 

208- 86 

5016 

213- 80 

5024 

562-117 

5055 

562-118 

6002 

1008- 19 
1 142- 4 

f 142- 5 

6003 

1 142- 7 

600311 

1008 - 41 

600314 

1008- 43 

7001 

1015- 99 

Novonics 

FP708' 

1512- 28 

Nucleonic Products 

Co. 


ESM427 

559- 35 

ESM532 

555 - 55 

SFC2018 

547- 59 

SFC2036 

547- 74 

SFC2046 

547-131 

SFC2100 

609- 33 

SFC2104 

610- 69 

SFC2T05 

610- 4 

SFC2107 

574- 56 

SFC2108 

566-147 
574- 10 

SFC2108A 

570- 41 

SFC2109 

601 - 24 

SFC2109M 

601 - 74 

SFC21 1 1 

549 - 39 

SFC2118 

565- 78 
577- 48 

SFC2200 

609- 34 

SFC2204 

610- 70 

SFC2205 

610- 5 

SFC2207 

574- 57 

SFC2208 

574- 11 

SFC2208A 

570- 42 

SFC2209 

601 - 25 

SFC221 1 

549 - 40 

SFC2218 

577- 49 

SFC2300 

609- 10 

SFC2301 A 

584- 17 

SFC2305 

610- 16 

SFC2307 

584 - 4 

SFC2308 

583- 47 

SFC2309 

601 - 26 

SFC231 1 

550- 40 

SFC2318 

565- 79 
586- 18 

SFC2709A 

575- 42 

SFC2710 

549- 23 

SFC271 1 

551 - 57 

SFC2723C 

609- 73 

SFC2723EC 

609- 74 

SFC2741 

564 - 30 

SFC741C 

583- 11 

SFC748C 

. 582- 49 


Optical Electronics 
Inc. 


Panasonic 


557-135 
596- 72 
555-131 
555-132 
605 - 66 
608- 25 
560-167 
554 - 52 
561 - 70 
554- 53 
557-168 
554-157 

554- 158 

555- 171 
554- 66 
557-141 
559- 99 
559-100 

559- 101 
563 - r 5 

560- 16 

561- 18 
561 - 19 
561 - 20 
561 - 21 
-560 - 168 
561 -149 
560- 17 
560- 18 
560- 19 

560- 20 
561 - 69 

561 - 180 
561 - 72 
561 - 73 
560- 21 
561 -181 
561 -182 
561 -183 
561 -184 
561 - 22 

554- 159 
554 - 68 
561 - 74 
554 - 35 

554 - 69 

555- 133 
555-172 

555 - 1.34 
557-169 
555- 22 
555- 96 
554- 70 
557- 47 

561 -185 
560- 22 
560- 23 
560 - 24 
560 - 25 

562 - 23 
562 - 24 

562- 25 
562- 26 
562- 27 
562- 28 
562- 29 


ON837 

DN838 

DN839 

MEL512 

MM6090 

MN1001 

MN1001-1 

MN1001-2 

MN1003 

MN1101 

MN1102 

MN115 

MN1 16 

MN1400 


MN3001 

MN3002 

MN3003 

MN3004 

MN3005 

MN5530 

MN5540 

MN5550 

MN5556 

MN5701 

MN5710 

MN5750 

MN5752 

MN6032 

MN6040 

MN6040A 


Page-Une Device 

555- 97 MN60406 

555 - 23 MN6050 

562- 30 MN6051 

562 - 31 MN6052 


Page-Line 

Device 

Page-Une 

596-113 

SL3145 

547-138 

562-119 

SL3146 

547-139 

562-120 

SL3183 

547-162 

557- 13 

SL354 

547- 51 

562-121 

SL355 

612-127 

557- 14 

SL360 

547- 24 

562-122 

SL362 

547- 25 

559-120 


1 119- 7 

556-168 

SL414 

554-161 

562-123 

SL415 

555- 26 

556-113 

SL424 

554-162 

557- 15 

SL425 

555- 27 

562-125 

SL432 

561 - 77 

557- 16 

SL437 

554- 71 

562-126 


561 - 78 

554- 19 


561 -188 

558- 8 

SL440 

558'- 71 


561 -186 
561 - 26 

561- 187 
554 - 54 
555-173 
557-170 
557-171 

554- 75 

555- 174 

554 - 160 
557- 48 
560- 28 
559- 72 

562- 32 
546 - 61 

546- 62 
546 - 63 

612- 105 

555- 24 

555- 25 

547- 105 

233- 28 
547-132 
547-187 
547-133 
260 - 2 
260- 1 
260 - 3 

260 - 4 

613- 47 

260 - 5 

260 - 6 
260- 7 

613- 87 
562-124 

1009 - 86 
1009 - 39 
1008-113 
1008 - 33 
1012 - 8 
1001 - 37 
258-148 
258-150 
1506 - 32 
1528- 4 

1 151 - 8 

1506- 33 
1151- 8 

1506 - 35 
1 151 - 8 

1506- 37 
1 151 - 8 

612- 93 
612- 86 
612- 83 
612- 87 
612- 96 
556 - 66 

556- 67 
556- 69 
556 - 70 
556- 71 
556- 72 
556- 73 
556- 74 
259 - 768 
596-111 
596-112 


Photo Therm 


613-156 SL442 


Plessey 

Semiconductors 


ILL-ARRAY 

MN9102 

MP3802 

NOM201 

NOM202 

NOM204 

NOM401 

RTL-ARRAY 

SL1 001 

SL1001A 

SL1001B 

SU020 

SL1030 

SL1205 

SL1310 

SL1327 

SL1495 

SL1496 

SL1521 


SL1610C 

SL1611C 

SL1612C 

SL1613C 

SL1620C 

SL1621C 

SL1622C 

SL1623 

SL1626 

SL1630 

SL1640 


258- 40 
612-161 
258- 41 
260- 16 
330- 10 
1001 - 1 
1001 - 2 
1001 - 3 

1001 - 4 

258- 42 
612-163 
598- 7 

612-108 

612- 109 

596- 9 

546 - 76 
546- 71 
557-173 
560- 32 

613- 179 
612-110 
546-135 

f 118- 10 
546-138 
546-139 
546- 72 
613-180 
612-111 
1 121 - 15 
1 121 - 16 
1 121 - 17 
546- 73 
546 - 74 

546 - 75 

546- 125 
545- 17 
545- 13 
545- 18 

1 121 - 14 
f 121 - 14 
545-129 
612-112 
% 121 - 14 
612-113 
1 121 - 14 
612-124 
612-125 

547- 23 
547- 60 

547 - 61 
547- 49 
547-134 
547-136 

547- 75 

548- 19 

548 - 27 
547-161 
547-137 
547- 62 
547- 63 
547-176 


613- 163 

615- 78 

1 132- 7 

611 - 13 

614- 83 

616- 26 
616- 27 
616- 28 

560- 145 
561 -189 

561- 190 
559- 16 
559- 17 
546-131 

f 118- 9 

546-133 
546-141 
546 - 64 
546 - 65 
546-122 
546- 66 
546-132 
1 119- 16 
546- 67 
546- 69 
546 - 70 
546-124 
546-134 
545- 15 
545- 12 
545- 16 
554- 86 
559- 41 
554- 72 
554- 84 
559- 42 
545-127 
612-106 
612-107 

615- 118 
597- 63 


1 

131' 

16 


597 

60 

1 

131 

16 


596 

50 


557 

127 


557 

128 


557 

129 


557 

130 


612 

139 


568 

53 


581 

53 


582 

50 


557 

172 


560- 

29 


560- 

30 


560- 

31 


561 - 

27 


217- 

51 


217 - 

91 


217 - 

108 


217 - 

99 


216- 

167 


217 - 

81 


217 - 

44 


217 - 

7 


217 - 

71 


217- 

20 


217 - 

32 


217- 

59 
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Plessey 

Semiconductors 

(cont’d) 

SP10113 

216- 

1 74 

SP10114 

218- 

175 

SP10115 

219- 

11 

SP10116 

218 - 

1/6 

SP1C1 17 

217 - 

151. 

SPl 01 18 

217- 

129 

SP1Q119 

217 , 

118 

SP10121 

217- 

140 

SPl 01 23 

216- 

115 

SP10124 

218- 

159 

SP10125 

218- 

145 

SP10128 

216- 

110 

SP10129 

219- 

16 

SP10130 

217- 

160 

SP10131 

216- 

131 

SP10133 

217- 

169 

SP10134 

218 - 

9 

SP1013S 

216- 

154 

SP10136 

216 - 

59 

SP10137 

216- 

73 

SPl 01 38 

216 - 

65 

SP10140 

218 - 

43 

SP10141 

218 

127 

SP10142 

218 - 

33 

SP10144 

218 - 

64 


1012 - 

17 

SP10145 

218- 

29 

SP10148 

218 - 

39 

SP10160 

219- 

40 

SP10161 

216- 

92 

SP10162 

216 - 

83 

SP10164 

218 

94 

SP10165 

219 - 

25 

SP10171 

216 - 

106 

SP10172 

216- 

99 

SP10173 

218 - 

16 

SPl 01 74 

218 - 

103 

SP10175 

217 - 

187 

SP10176 

216 - 

142 

SP10178 

216 - 

51 

SP10179 

216 - 

35 

SP1 01 80 

216- 

10 

SP10181 

216 - 

?1 

SP 1 02 i 0 

217 - 

21 

SP10211 

217 - 

33 

SP10212 

217 - 

60 

SP10216 

218 - 

177 

SP 10231 

216 - 

132 

SP10501 

217 - 

92 

SP10502 

217- 

109 

SP10504 

216 - 

168 

SP10505 

217- 

82 

SP10506 

217- 

45 

SP10507 

217 - 

8 

SP10514 

218 - 

178 

SP10515 

219 - 

12 

SP10516 

218- 

179 

SP10517 

217 - 

152 

SP10518 

217 - 

131 

SP10519 

217- 

119 

SP10521 

217 - 

141 

SP 10524 

218- 

160 

SP10525 

218- 

146 

SP10531 

216- 

133 

SP10533 

217 - 

170 

SP10535 

216- 

155 

SP10536 

216- 

60 

SP10537 

216 - 

74 

SP1404 

346- 

44 

SP1406 

346 - 

45 

SP16F60 

220- 

76 


259- 

193 

SP1648 

597 - 

13 

SP1648B 

220- 

103 

SP1650B 

220- 

96 

SP1651B 

220- 

97 

SP1658 

220- 

90 


597- 

14 

SP1660B 

220- 

77 

SP1661B 

220- 

78 

SP1662B 

2?S) - 

70 

SP1663B 

220- 

71 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Une 

Device 

p*ge-une 

SP1664B 

220- 65 

SP8646B 

259- 97 

SP8751M 

259-138 

DAC-02BC 

a 913 

DAC-100A 

321 - 90 

SP1665B 

220- 66 

SP8646M 

259- 98 

SP8752B 

259-139 


322- 54 


321 - 91 

SP1666 

220- 51 

SP8647 

596-186 

SP8760 

596- 68 

DAC-02CC 

a 913 

DAC-100B 

a 950 

SP1667B 

220- 52 

SP8647A 

259- 99 

SP8770B 

259-146 


322- 57 


321 - 92 

SPl 668 

220- 85 

SP8647B 

259-100 

SP8771 B 

259-147 

DAC-02DD 

a 913 


321 - 93 

SP1669 

220- 86 

SP8647M 

259-101 

SP8772B 

259 -148 


322- 61 

DAC-100C 

a 950 

SP1670B 

220- 42 

SP8650A 

259-112 

SP8790 

596- 4 

DAC-03 

a 911 


320-108 

SPl 67-1 B 

220- 43 

SP86508 

259-113 

SP8790A 

259 - 1 52 


a 913 


320-109 

SP1672B 

220- 56 

SP8650M 

259-114 


597 - 5 

DAC-03AD 

a 645 

DAC-100D 

, 950 

SPl 6738 

220- 57 

SP8651A 

259-115 

SP8790B 

259 -153 


a 913 


320-110 

SP1674B 

220- 60 

SP8651 B 

259-116 


597- 6 


321 - 78 


320-111 

SP1675B 

220- 61 

SP8651M 

259-117 

SP8790M 

259-154 

DAC-03BD 

a 645 

DAC-12 

a 930 

SP1690B 

220- 47 

SP8652A 

259-118 


597- 7 


a 913 

DAC-12A 

a 930 


258-156 

SP8652B 

259-119 

SP8794A 

259-156 


321 - 80 


323- 90 

SP1692B 

220-100 

SP8652M 

259-120 


597- 1 

DAC-03CD 

a 911 

DAC-12B 

a 930 

SP4020 

259-133 

SP8655A 

259-129 

SP8794B 

259-157 


a 913 


323- 91 

SP8505 

259- 55 

SP8655B 

259-130 


597- 2 


321 - 82 

DAC-12E 

a 930 

SP8515 

259- 56 

SP8655M 

259-131 

SP8794M 

259-158 

DAC-03DD 

a 645 

DAC-12F 

a 930 

SP8600A 

258-174 

SP8657A 

259-125 


597- 3 


a 913 


323- 92 

SP8600B 

258-175 

SP8657B 

259 - 1 26 

SP8920 

596-114 


321 - 84 


323- 93 

SP8600M 

258-176 

SP8657M 

259-127 

SP8921 

596-115 

DAC-04 

a 916 

DAC-20 

a 931 

SP8601A 

258-177 

SP8659A 

259-121 

SP8922 

596 - 1 16 

DAC-04AC 

a 916 


320- 46 

SP8601B 

258-178 

SP8659B 

259-122 

SP8923 

596-117 


322- 42 


tl 116- 18 

SP8601M 

258-179 

SP8659M 

259-123 

TAA570 

561 - 79 

DAC-04BC 

a 916 


H 126- 17 

SP8602A 

258-157 

SP8660A 

259- 71 

TAA661 

557- 91 


322- 43 

DAC-20A 

a 931 

SP8602B 

258-158 

SP8660B 

259- 72 


561 - 80 

DAC-04CC 

a 916 


320- 44 

SP86Q2M 

258 -159 

SP8660M 

94Q - 73 

TBA12C 

cc7 no 


322- 46 

DAC-20C 

a 931 

SP8603A 

258-160 

SP8665B 

259- 75 


561 - 81 

DAC-04DD 

a 916 


320- 47 

SP8603B 

258-161 

SP8666B 

259- 76 

TBA435 

602 1 24 


322- 51 

DAC-20E 

a 931 

SP8603M 

258 - 162 

QPRfiK 7R 

9^Q. 77 

TBA44C 

e.fil -1Q1 

DAr-ns 

. 913 


320- 45 

SP8604A 

258-163 

SP8670A 

259- 29 

TBA520 

560- 33 

DAC-05A 

a 913 

DAC-30 

a 930 

SP8604B 

258-164 

SP8670B 

259- 30 

TBA530 

560- 34 


322- 55 

DAC-30A 

a 930 

SP8604M 

258-165 

SP8670M 

259- 31 

TBA540 

560- 35 

DAC-05B 

a 913 


322- 79 

SP8607A 

258-166 

SP8671A 

259- 32 

TBA550 

561 - 28 


322- 58 

DAC-30B 

a 930 

SP8607B 

258-167 

SP8671B 

259- 33 

TBA560 

560- 36 

DAC-05C 

a 913 


322- 80 

.SP8607M 

258-168 

SP8671M 

259- 34 

TBA625A 

60 1 - 27 


322 ■ 62 

DAC-30E 

a 930 

SP86138 

258-180 

SP8672A 

259- 35 

TBA625B 

603- 34 

DAC-05E 

a 913 


32 2- 81 

SP8613M 

258-181 

SP8672B 

259- 36 

TBA625C 

603-113 


322- 56 

DAC-30F 

a 930 

SP8614B 

258-182 

SP8672M 

259- 37 

TBA673 

612-128 

DAC-05F 

a 913 


322- 84 

SP8614M 

258-183 

SP8675B 

259- 41 

TBA750 

557- 93 


322- 59 

DAC-76 

a 935 

SP8615B 

258-184 

SP8675M 

259- 42 


561 - 82 

DAC-05G 

a 913 


321 - 46 

SP8615M 

258-185 

SP8676B 

259- 43 

TBA800 

555- 28 


322- 65 


324- 39 

SP8616B 

258-186 

SP8676M 

259- 44 

TBA920 

560-146 

□AC-06 

a 916 


f 116- 18 


258-190 

SP8677B 

259- 45 

TBA940 

560-147 

DAC-06A 

a 916 


1 126- 14 

SP8617B 

258-191 

SP8677M 

259- 46 

T8A950 

560-148 


322- 44 

DAC-76B 

a 935 

SP8619B 

258-192 

SP8685 

596-187 

TBA990 

560- 37 

DAC-06B 

a 916 


321 - 47 

SP8620A 

258-194 

SP8685A 

259-102 

TCA270 

561 -192 


322- 47 

DAC-76C 

a 935 

SP8620B 

259 - 2 

SP8685B 

259-103 

TCA800 

560 38 

DAC-06C 

a 916 


321 . 48 

SP8620M 

259 - 3 

SP8685M 

259-104 

TDA440 

561 -193 


322- 49 

DAC-76D 

321 - 49 

SP8621A 

259- 4 

SP8690 

596-188 

TTL-ARRAY 

612 - 162 

DAC-06E 

a 916 

DAC-76E 

' a 935 

SP8621B 

259- 5 

SP8690A 

259-105 




322- 45 


321 - 50 

SP8621M 

259- 6 

SP8690B 

259-106 

Precision 


DAC-06F 

a 916 

DAC-86 

a 935 

SP8622B 

259- 7 

SP8690M 

259-107 



322 - 48 


324 40 

SP8622M 

259- 8 

SP8695 

596-189 

Monolithics 

Inc. 

DAC-06G 

a 916 


698- 39 

SP8627 

259-142 

SP8695A 

259-108 




322- 50 

DAC-87 

» 935 

SP8628 

259-143 

SP8695B 

259-109 

CMP-01 

a 902 

DAC-08 

a 919 


598 40 

SP8629 

259-144 

SP8695M 

259-110 


549- 3 


321 - 10 

DAC-87C 

a 935 

SP8630A 

259- 57 

SP8720 

258 ■ 170 


| 126- 8 


f 116- 14 


321 - 51 

SP8630B 

259- 58 


596-155 


1 126- 9 


1 116- 18 


322- 76 

SP8630M 

259- 59 

SP8725 

596 - 1 56 

CMP-01C 

* 902 


H 126- 7 

DAC-87E 

* 935 

SP8631A 

259- 60 

SP8735B 

259- 38 


549 - 27 


1 126- 11 


321 - 52 

SP8631B 

259- 61 

SP8736B 

259 - 39 

CMP-01E 

a 902 


1 126- 12 


322- 77 

SP8631M 

259 - 62 

SP8740 

596-164 


549- 4 


H 126- 13 

DDD562 

a 957 

SP8632A 

259- 63 

SP8740A 

259- 15 

CMP-02 

* 906 


f 126- 15 

LM148 

a 864 

SP8632B 

259- 64 

SP8740B 

259- 16 


549- 1 


1 126- 16 

MAT-01 

a 887 

SP8632M 

259- 65 

SP8740M 

259- 17 


H 138- 7 

DAC-08A 

. 919 


547- 26 

SP8634B 

259- 66 

SP8741 

596-167 

CMP-02C 

* 906 


321 - 3 


547 - 41 

SP8635B 

259 - 67 

SP8741A 

259- 22 


549- 26 

DAC-08C 

* 919 


f 129- 1 

SP8636B 

259- 69 

SP8741B 

259- 23 

CMP-02E 

a 906 


321 - 23 

MAT-01 A 

a 887 

SP8637B 

259- 70 

SP8741M 

259- 24 


549- 2 

DAC-08E 

a 919 


547- 27 

SP8640 

596-181 

SP8743 

596-172 

D AC-01 

a 909 


321 - .17 


547- 42 

SP8640A 

259- 85 

SP8743B 

259- 50 


320- 25 

DAC-08H 

a 919 

MAT-01 F 

a 887 

SP8640B 

259 86 

SP8743M 

259 - 51 


U 126- 10 


321 - 4 


547- 28 

SP8640M 

259- 87 

SP8745 

596-165 

DAC-01B 

* 909 

DAC-10 

a 929 


547- 43 

SP8641 

596-182 

SP8745A 

259- 18 


320- 26 

DAC-10A 

a 929 

MAT-01 G 

a 887 

SP8641A 

259- 88 

SP8745B 

259- 19 

DAC-01C 

a 909 


321 -100 


547- 29 

SP8641B 

259- 89 

SP8745M 

259- 20 


320- 27 

DAC-10B 

a 929 


547- 44 

SP8641M 

259- 90 

SP8746 

596-168 

DAC-01D 

a 909 


321 -101 

MAT-01 H 

a 887 

SP3642 

596-183 

SP8746A 

259 ■ 25 


320- 3i 

DAC-10E 

a 929 

MUX-08 

* 958 

SP8642A 

259 - 91 

SP8746B 

259- 26 

DAC-01E 

a 909 


321 -102 

MUX-08A 

a 958 

SP8642B 

259- 92 

SP0746M 

259- 27 

D AC-0 IF 

a 909 

DAC-10F 

a 929 


315- 19 

SP8642M 

259- 93 

SP8748 

596-173 


320- 28 


321 -103 

MUX-08AQ 

a 958 

SP8643 

596-184’ 

SP8748B 

259 - 52 

DAC-01H 

a 909 

DAC-100 ' 

a 950 

MUX-08B 

a 958 

SP6643B 

259- 94 

SP8748M 

259- 53 


320- 29 


H 126- 8 


315- 29 

SP8643M 

259- 95 

SP8750B 

259-135 

DAC-02 

a 913 


f 126- 9 

MUX-08BQ 

a 958 

SP8646 

596-185 

SP8750M 

259-136 

DAC-02AC 

a 913 


f 126- 10 

MUX-08E 

* 958 

SP8646A 

259- 96 

SP8751B 

259-137 


322 - 53 

DAC-100A 

a 950 


315- 20 

1 
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PRODUCT INDEX 


Oevtce 

Page- Line 

Precision 
Monolithics, Inc. 
(cont’d) 

MUX-08EQ 

* 958 


MUX-08F 

* 958 



315- 

30 

MUX-08FQ 

* 958 


MUX-16 

* 959 



» 961 


MUX-16A 

* 959 



* 961 



316- 

8 

MUX-16AQ 

* 959 



* 961 


MUX-16B 

* 959 



316- 

11 

MUX-16BQ 

* 959 


MUX-16E 

* 959 



316- 

9 

MUX-16EQ 

* 959 


MUX-16F 

* 959 


MUX-16FQ 

* 959 


MUX-24 

* 960 


MUX-24A 

* 960 



314 - 

76 

MUX-24AQ 

* 960 


MUX-24B 

* 960 



3i4 - 

84 

MUX-24BQ 

* 960 


MUX-24E 

* 960 



314 - 

77 

MUX-24EQ 

* 960 


MUX-24F 

* 960 



314 - 

85 

MUX-24FQ 

* 960 


MUX-28 

* 961 


MUX-28A 

* 961 



315- 

80 

MUX-28 AO 

* set 


MUX-288 

* 961 



315- 

83 

MUX-28BQ 

* 961 


MUX-28E 

* 961 



315 - 

81 

MUX-28EQ 

* 961 

' 

MUX-28F 

* 961 



315 - 

84 

MUX-28FQ 

* 961 


MUX-88 

* 962 


MUX-88A 

* 962 



315- 

21 

MUX-88AQ 

* 962 


MUX-88B 

* 962 



315- 

31 

MUX-88BQ 

* 962 


MUX-88E 

* 962 



315- 

22 

MUX-88EQ 

* 962 


MUX-88F 

* 962 



315- 

32 

MUX-88FQ 

• 962 


MUX-16F 

316 - 

12 

OP-01 

* 837 



571 - 

19 

OP-01 c 

* 837 



580- 

10 

OP-OIE 

* 837 



574 - 

34 

OP-0 IF 

* 837 



574 - 

35 

OP-01 G 

* 837 



580 - 

11 

OP-01 H 

* 837 



571 - 

20 

OP-02 

* 839 



564 - 

31 


574- 

36 

OP-0 2 A 

* 839 



571 - 

11 

OP-02C 

. 839 



574 ■ 

37 

OP-02E 

. 839 



571 i 

12 

OP-04 

* 844 



588 ■ 

51 


Device Page-Line 


OP-04A 

* 844 



588 - 

34 

OP-04C 

* 844 



588 - 

52 

OP-04E 

* 844 



588 - 

35 

OP-05 

* 849 



566- 

76 


570 - 

55 


f 116- 

14 


H 116- 

15 

OP-05A 

* 849 



566 - 

51 


569- 

42 

OP-05C 

566- 

87 


572- 

23 

OP-05E 

566- 

56 


570- 

56 

OP-07 

* 853 



566- 

82 


. 569- 

22 


f 116- 

16 


1! 116- 

17 

OP-07A 

* 853 



566- 

57 


569 - 

8 

OP-07C 

* 853 



566- 

92 


. 569- 

44 

OP-07D 

* 853 



569- 

45 

OP-07E 

* 853 



566- 

83 


569 - 

26 

OP-08 

* 858 



566- 

48 

OP-08A 

* 858 



569- 

40 

OP-08B 

* 858 



570- 

7 

OP-08C 

» 858 



572- 

7 

OP-08E 

* 858 



569- 

41 

OP-08F 

* 858 



570- 

8 

OP-08G 

* 858 



572- 

8 

OP-09 

* 864 


OP-09 A 

* 864 



592- 

25 

OP-09B 

* 864 



592- 

34 

OP-09P 

* 864 



592 - 

26 

OP-09F 

* 864 



592 - 

35 

OP-10 

* 857 



566- 

78 


588- 

28 


1 112- 

1 


f 129- 

1 

OP-10A 

566- 

79 


588- 

29 

OP-10C 

566- 

90 


588 - 

38 

OP-10E 

566- 

80 


588 - 

30 

OP- 11 

* 864 


OP-11 A 

* 864 



592 - 

27 

OP-1 IB 

* 864 



592 • 

36 

OP-1 IE 

* 864 



592 - 

28 

OP-1 IF 

* 864 



592 - 

37 

OP-12 

* 858 



566- 

49 

OP-12A 

* 858 



569- 

38 

OP-12B 

* 858 



570- 

5 

OP-12C 

* 858 



572 - 

5 

OP-12E 

* 858 



569 - 

39 

OP-12F 

* 858 



Device Page-Line 


OP-12F 

570 - 

6 

OP-12G 

* 858 



572 - 

6 

OP- 14 

* 844 



564 - 

52 


588 - 

53 


f 126- 

15 

OP-14A 

* 844 



588 - 

36 

OP-14C 

* 844 



589 - 

2 

OP-14E 

* 844 



588- 

37 

OP-15 

* 871 



. 564 - 

77 


11 116 - 

18 

OP-15A 

* 871 



570- 

21 

OP-15B 

* 871 



571 - 

47 

OP-15C 

* 871 



576'- 

27 

OP-15E 

* 871 



570- 

22 

OP-15F 

* 871 



571 - 

48 

OP-15G 

* 871 



576- 

28 

OP-16 

* 877 



1 116- 

18 

OP-16A 

* 877 



570 - 

23 

OP-16B 

. 877 



571 - 

49 

OP-16C 

* 877 



576 - 

29 

OP-16E 

* 877 



570 - 

24 

OP-16F 

. 877 



571 - 

50 

OP-lbG 

• 877 



576- 

30 

OP-17 

* 882 



H 116- 

18 

OP-17A 

* 882 



570 - 

27 

OP-17B 

* 882 



571 - 

53 

OP-17C 

* 882 



576- 

33 

OP-17E 

* 882 



570- 

28 

OP-17F 

* 882 



572- 

4 

OP-17G 

* 882 



576 - 

34 

PM108 

* 858 



566- 

150 


574 - 

12 

PM108A 

* 858 



570- 

43 

PM 1458 

* 844 



564 - 

53 


591 - 

4 

PM 155 

. 871 



564 - 

78 


578 - 

29 

PM155A 

* 871 



573- 

4 

PM 1558 

* 844 



590- 

14 

PM 156 

* 877 



578 - 

50 

PM156A 

* 877 



573 - 

24 

PM 157 

'* 882 



579 - 

9 

PM157A 

* 882 



573 - 

42 

PM208 

574 - 

13 

PM208A 

570- 

44 

PM255 

* 871 



578 - 

30 

PM255A 

* 871 


PM256 

* 877 



578 - 

51 

PM256A 

. 877 



Device 

Page-Line 

PM257 

* 882 



579 - 

10 

PM257A 

* 882 


PM308 

583- 

48 

PM308A 

571 - 

4 

PM355 

* 871 



585- 

23 

PM35SA 

* 871 



573 - 

5 

PM356 

* 877 



585- 

32 

PM356A 

* 877 



573- 

25 

PM357 

* 882 



585 - 

41 

PM357A 

* 882 



573 - 

43 

PM4136 

* 864 



593 - 

58 

PM4136C 

* 864 



594 - 

41 

PM725 

* 849 



572 - 

21 

PM725C 

576- 

7 

PM741 

* 839 



564- 

32 


581 - 

6 

PM741C 

* 839 



583 - 

12 

PM747 

* 844 



590 - 

13 

PM747C 

* 844 



591 - 

3 

REF-01 

* 890 

* 894 



614 - 

163 


11 126- 

15 

REF-01 A 

* 890 

* 894 



614 - 

165 

REF-0 1C 

• 890 



614 - 

166 

REF-OI D 

* 890 



614 - 

167 

REF-01E 

* 890 



614 - 

168 

REF-01H 

* 890 



614 - 

169 

REF-02 

* 894 



614 - 

118 


615- 

131 


1 138- 

7 


? 138- 

8 

REF-02A 

* 894 



61 4 - 

119 


615 - 

132 

REF-02C 

* 894 



614 - 

120 


615 - 

133 

REF-02D 

* 894 



614 - 

121 


615 - 

134 

REF-02E 

* 894 



614 - 

122 


615 - 

135 

REF-02H 

* 894 



614 - 

123 


615- 

136 

SMP-81 

* 899 


SMP-81E 

* 899 


SMP-81F 

* 899 


SMP81E 

615 - 

68 

SMP81F 

615 - 

70 

SSS1408A 

* 919 


SSS1408A-6 

* 919 



320- 

12 

SSS1408A-7 

* 919 



320- 

36 

SSS1408A-8 

* 919 



320- 

53 

SSS1458 

* 844 



564 - 

54 


589- 

44 

SSS1508A 

* 919 


SSS1508A-6 

* 919 


SSS1508A-7 

* 919 


SSS1508A-8 

. 919 



Device Page-Line 


SSSl 508A-8 

320- 

54 

SSS1558 

* 844 



589 - 

45 

SSS562 

* 955 


SSS562A 

* 955 


SSS562A/BCO 

* 930 

* 955 



322- 

88 

SSS562A/BIN 

* 930 

* 955 



323 - 

18 

SSS562ABIN 

* 955 


SSSS62BCD 

* 930 


SSS562BIN 

* 930 


SSS562K/BCD 

* 930 

* 955 



322- 

90 

SSS562K/BIN 

* 930 

* 955 



323- 

20 

SSS562S/BCD 

* 930 

* 955 



322 - 

86 

SSS562S/BIN 

* 930 

* 955 



323- 

16 

SSS562SBIN 

* 955 


SSS725 

* 849 



566 - 

74 


571 - 

17 


1 116- 

14 

SSS725A 

566- 

58 


569 - 

33 

SSS725B 

566- 

75 


571 - 

21 

SSS725C 

566- 

88 


572- 

24 

SSS725E 

566- 

59 


571 - 

16 

SSS741 

. 839 



564- 

33 


574- 

40 


577 - 

1 1 

SSS741B 

* 839 



577 - 

6 

SSS741C 

* 839 



582- 

33 

SSS741G 

* 839 



577- 

12 


580- 

16 

SSS747 

* 844 



588- 

45 

SSS747B 

* 844 



589- 

23 

SSS747C 

* 844 



589- 

42 

SSS747G 

* 844 



589 - 

43 


Raytheon 

Semiconductor 


AM2900 

1529 

1 

AM2901AC 

, 224 

173 


1507 

17 

AM2901AM 

224 

174 


1507 

18 

AM2901C 

224 

171 


. 1507 

15 

AM2901M 

224 

172 


1507 

16 

AM2902C 

1507 

28 

AM2902M 

1507 

29 

AM2905 

341 

20 

AM2905C 

1507 

110 

AM2905M 

1507 

111 

AM2906 

341 

24 

AM2906C 

1507 

112 

AM2906M 

1507 

113 

AM2907 

341 

28 

AM2907C 

1507 

114 

AM2907M 

1507 

115 

AM2909C 

257 

20 


1507 

45 

AM2909M 

257 

21 


1507 

46 


Device 

Page- Line 

AM2911C 

257 

22 


1507 

47 

AM2911M 

257 

23 


1507 

48 

AM2918C 

237 

108 


1507 

126 

AM2918M 

237 

109 


1507 

127 

HA4741-2 

593 

3 

HA4741-5 

593 

44 

LF155 

564 

79 


578 

31 

LF155A 

573 

8 

LF156 

578 

52 

LF156A 

573 

26 

LF157 

579 

11 

LF157A 

573 

44 

LF255 

578 

32 

LF256 

578 

53 

LF257 

579 

12 

LF355 

585 

24 

LF355A 

573 

9 

LF356 ' 

585 

33 

LF356A 

573 

27 

LF357 

585 

42 

LF357A 

573 

45 

LH101 

581 

16 

Lb201 

584 

31 

LM101 

581 

21 

LM101A 

564 

13 


575 

25 

LM104 

610 

71 

LM105 

610 

6 

LM106 

549 

14 

LM107 

574 

58 

LM108 

566 

151 


574 

14 

lM108A 

570 

45 

lM109H 

601 

28 

LM109K 4 

,601 

75 

LM 1 1 1 

549 

43 

LM118 

565 

80 


577 

50 

LM124 

567 

138 


593 

33 

LM129 

614 

135 

LM139 

552 

56 

LM148 

593 

17 

LM149 

593 

21 

LM199 

614 

137 

LM199A 

614 

140 

LM201 

584 

35 

LM201A 

575 

26 

LM204 

610 

72 

LM205 . 

610 

7 

LM206 

549 

15 

LM207 

574 

59 

LM208 

574 

15 

LM208A 

570 

46 

LM209H 

601 

29 

LM209K 

601 

76 

LM211 

549 

44 

LM216 

585 

16 

LM216A 

576 

23 

LM218 

577 

51 

LM224 

567 

139 


594 

57 

LM229 

594 

29 

LM239 

553 

16 

LM248 

594 

20 

LM2900 

567 

177 


595 

38 

LM2901 

553 

34 

LM2902 

567 

155 


595 

27 

LM299 

614 

138 

LM299A 

' 614 

141 

IM301A 

580 

36 

LM304 

610 

40 

LM305 

609 

26 

LM305A 

610 

18 

LM306 

550 

9 

LM307 

580 

37 

LM308 

583 

49 

LM308A 

571 

6 

LM309H 

601 

30 

LM309K 

601 

77 


Arranged alphanumerically from left to right. 
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1C MASTER 


Device 

Page-Line 

Device 

Page- Line 

Device 

Page-Line 

Device 

Page-Une 

Device 

Page-Line 

Device 

Page-Une 

Rflvtheon 


RC75150 

331 - 8 

RM4151 

613- 34 

RM8280 

229- 79 

25LS175M 

237- 77 

29620 

*1494 

I SAminnnrinr.tor 

RC75154 

335- 40 


616- 14 

RM8281 

227- 93 

25LS181C 

224- 56 

29620C 

.1494 



RC75324 

344 - 13 


fl 126- 19 

RM8284 

228- 63 

25LS181M 

224- 57 


1005- 7 



RC75325 

344 - 44 

RM4152 

* 968 

RM8285 

230- 51 

25LS190C 

230- 91 

29620M 

*1494 



RC75450 

344-107 

1 

613- 37 

RM8290 

229- 80 

25LS190M 

230- 92 


1005- 34 



RC75451 

344-108 


616- 17 

RM8291 

227- 94 

25LS191C 

228-101 

29621 

*1494 



RC75452 

345- 21 

RM4156 

* 971 

RM9300 

251 -106 

25LS191M 

228-102 

29621 C 

*1494 



RC75453 

345-120 


592 - 53 


1025- 61 

25LS192C 

230-149 


1005- 10 



RC75454 

345 -186 

RM4194D 

610-103 

RM9304 

223-112 

25LS192M 

230 150 

29621M 

.1494 



RC8T09 

234 67 

RM4194TK 

610-106 

RM9308 

246- 88 

25LS193C 

228-160 


1005- 44 




331 - 60 

RM4195 

608- 58 

RM9310 

229 - 1 35 

25LS193M 

228-161 

29622 

*1494 



RC8T10 

237- 20 


1 134- 14 

RM9311 

233- 69 

25LS194AC 

252- 18 

29622C 

*1494 



RC8T20 

250-185 

RM4444 

316- 28 

RM9312 

249-162 

25LS194AM 

252- 19 


1005- 27 



RC8200 

253-145 


599- 86 

RM9316 

228- 6 

25LS195AC 

251 -130 

29622M 

*1494 



RC8201 

253-151 

RM4531 

581 - 40 

RM9322 

247-150 

25LS 195 AM 

251 -131 


1005- 60 



RC8202 

253-122 

RM4S58 

590- 28 

RM9341 

224- 38 

25LS22 

* 297 

29623 

*1494 



RC8203 

253-128 

RM4559 

* 974 

RM9342 

224-108 

25LS22C 

* 297 

29623C 

*1494 



RC8230 

249-157 


590 - 30 

RM9360 

230-125 


223-175 


1005- 30 

LM399 


RC8231 

250- 39 

RM5330 

1012- 85 

RM9366 

228-133 


253-106 

29623M 

*1494 

LM399A 


RC6232 

249-158 

RM5340 

1012 - 81 

RM9621 

331 - 16 

25LS22M 

* 297 


1005- 67 

LNwayy 


RC8233 

247-147 

RM5500 

• 1015- 63 

RM9622 

337- 39 


223-176 

29624 

*1494 

RC10144 


RC8234 

248-148 

RM55107A 

338- 6 

RV3302 

553- 43 


253-107 

29624C 

*1494 

RC1414 

1012 - 21 

RC8235 

248-154 

RM55108A 

338- 23 

RV3403 

567-174 

25LS23 

* 300 


1005- 9 


RC8241 

244- 88 

RM55109 

334- 14 

RV3403A 

594 - 32 

25LS23C 

* 300 

29624M 

*1494 



RC8242 

244-175 

RM55110 

334- 26 


595- 25 


252-176 


1005- 42 

RC1468 

564 - 56 

RC8243 

254-115 

RM55150 

331 r 9 

RV4136 

594- 43 

25LS23M 

* 300 

29625 

*1494 


591 - 8 

nrnocin 

933 - 9Q 

RMRS1R4 

335- 39 

RV4137 

567 - 1 58 


252-177 

29625C 

*1494 

RC1488 

331 - 51 

RC8251 

231 -145 

RM55324 

344 - 14 

RV4151 

613- 35 

25LS240C 

256-124 


1005- 12 

RC1489 

335 * 50 

RC8252 

231 -146 

RM55325 

344 - 43 


616- 15 


332- 64 

29625M 

*1494 

RC1489A 


ornofin 

004 - 1 38 

PM55450 

344 - 1 09 


1 19 

251 S240M 

256-125 


1005- 53 

RCl 556 

585 - 49 

RC8261 

224-145 

RM55451 

344-110 

RV4152 

* 968 


332- 65 

29626 

*1494 

RC1556A 


RC8262 

255- 21 

, RM55452 

345 - 22 


613- 38 

25LS241C 

256-156 

29626C 

• 1494 

RC25Q5 

223 -182 

RC8263 

248-159 

RM55453 

345-121 


616- 18 


332- 32 


1005- 29 

RC2506 

223 - 92 

RC8264 

248-165 

RM55454 

345-187 

RV41S6 

* 971 

25LS241M 

256-157 

29626M 

*1494 



RC8266 

248- 22 

RM555 

600- 17 


593- 42 


332- 33 


1005- 65 

RC3301 

567 - 1 1 7 

RC8267 

248 - 32 

RM556 

600- 91 

RV4559 

. 974 

25LS251C 

250- 64 

29627 

*1494 


595 - 43 

RC8270 

252- 83 

RM702 

568 - 55 


591 - 19 

25LS251M 

250- 65 

29627C 

*1494 

RC3401 



'1025- 73 


575- 53 

XR2207C 

597- 39 

25LS253C 

249- 74 


1005- 32 


595 - 48 

RC8271 

252- 95 

RM709 

577- 19 

XR2207M 

597- 40 

25LS253M 

249- 75 

29627M 

*1494 

RC3403 

567 -172 


1025- 75 

RM709A 

572- 22 

XR2211C 

596- 28 

25LS257C 

248-129 


1005- 72 


595 - 23 

RC8273 

253-139 

RM710 

549- 25 


596-140 

25LS257M 

248-130 

29640 

*1494 

RC3403A 

594 - 31 


1028- 28 

RM710A 

549- 5 


598- 99 

25LS258C 

248- 96 

29640C 

*1494 

RC4131 

580 - 20 

RC8274 

253-133 

RM711 

551 - 30 

XR2211M 

596- 29 

25LS258M 

248- 97 


1006 - 53 

RC4132 

579 - 39 


1028- 24 

RM711A 

550- 52 


596-141 

25LS299C 

* 302 

29640M 

*1494 

RC4136 

594 - 42 

RC8277 

253-164 

RM723 

609 - 78 


598-100 


252-178 


1006 - 82 

RC4136C 

595 - 30 


1 028 - 17 

RM725 

572- 18 

XR2567C 

596-147 

25LS299M 

* 302 

29641 

*1494 

RC4137 

567-156 

RC8280 

229- 77 

RM733 

546 - 78 


598-107 


252-179 

29641C 

*1494 

RC4151 

613- 33 

RC8281 

227- 91 

RM741 

581 - 7 

XR2567M 

596-148 

25LS373C 

246- 48 


1006 - 62 


616- 13 

RC8284 

228- 62 

RM747 

590- 17 


598-108 

25LS373M 

246- 49 

29641M 

*1494 


1 126- 19 

RC8285 

230- 50 

RM748 

581 - 30 

2SLS299 

* 302 

25LS670C 

247- 86 


1006 - 83 

RC4152 ' 

* 968 

RC8290 

229- 78 

RM8T09 

234- 68 

25LS138C 

232-199 


1010- 50 

29642 

*1494 


613- 36 

RC8291 

227- 92 


331 - 61 

25LS138M 

232-200 

25LS670M 

247- 87 

29642C 

*1494 


616- 16 

RC9300 

251 -105 

RM8T10 

237- 21 

25LS139C 

232-155 


1010- 51 


i006 - 77 

RC415# 

* 971 


1025- 60 

RM8T20 

250-186 

25LS139M 

232-156 

26S10C 

256 - 95 

29642 M 

*1494 


593- 41 

RC9304 

223-111 

RM8200 

253-146 

25LS14 

* 293 

26S10M 

256- 96 


1006 - 88 

RC4194D 

610- 98 

RC9308 

246- 89 

RM8201 

253-152 

25LS14C 

* 293 

26S11C 

256- 97 

29643 

*1494 

RC4194TK 

610-100 

RC9310 

229-134' 

RM8202 

253-123 


223-165 

26S11M 

256- 98 

29643C 

*1494 

RC4195 

608 - 56 

RC931 1 

233- 68 

RM8203 

253-129 

25LS14M 

* 293 

29600 

*1494 


f006 - 78 


$ 134- 14 

RC9312 

249-159 

RM8230 

249 - 1 60 


223-166 

29600C 

*1494 

29643M 

*1494 

RC4444 

316- 27 

RC9316 

228 - 5 

RM8231 

250- 40 

25LS15 

* 295 


1004- 16 


1006 - 93 


599- 85 

RC9322 

247-149 

RM8232 

249-161 

25LS15C 

* 295 

29600M 

#1494 

29645 

*1494 

RC4531 

583- 33 

RC9341 

224- 37 

RM8233 

247-148 


223-127 


1004 - 25 

29645C 

*1494 

RC4558 

591 - 23 

RC9342 

224-107 

RM8234 

248-149 

25LS1SM 

* 295 

29601 

*1494 


1006 - 63 

RC4SS9 

* 974 

RC9360 

230-124 

RM8235 

248-155 


223-128 

29601C 

*1494 

29645M 

*1494 


591 - 18 

RC9366 

228-132 

RM8241 

244- 89 

25LS151C 

250- 10 


1004- 18 


1006 - 84 

RC4739 

591 - 26 

RC9621 

331 - 15 

RM8242 

244 - 1 76 

25LS151M 

250- 11 

29601 M 

*1494 

29647 

*1494 

RC5330 

1012- 51 

RC9622 

337- 38 

RM8243 

254-116 

25LS153C 

249- 35 


1004 - 27 

29647C 

*1494 

RC5340 

1012- 42 

RF8601 

250-151 

RM8250 

233- 30 

25LS153M 

249- 36 

29610 

*1494 


1006- 79 

RC5500 

1015- 64 

RF8602 

251 - 27 

RM8251 

231 -147 

25LS157C 

247-176 

296 10C 

*1494 

29647M 

*1494 

RC555 

600- 16 

RF9601 

250-152 

RM8252 

231 -148 

25LS157M 

247-177 


1004 - 77 


1006- 94 

RC556 

600 - 90 

RF9602 

251 - 28 

RM8260 

224-139 

25LS158C 

248- 58 

29610M 

*1494 

29660 

*1494 

RC702 

568- 54 

RI10144 

218- 67 

RM8261 

224-146 

25LS158M 

248- 59 


1004-102 

29660C 

*1494 


581 - 54 


1012- 24 

RM8262 

255- 22 

25LS160C 

229-161 

29611 

*1494 


1003- 95 

RC709 

584- 42 

RM1514 

551 - 12 

RM8263 

248-160 

25LS160M 

229-162 

29611C 

*1494 

29660M 

*1494 

RC710 

550- 15 

RM1556 

577- 32 

RM8264 

248-166 

25LS161C 

228- 33 


1004 - -79 


1003-118 

RC711 

552- 3 

RM1556A 

574- 28 

RM8266 

248 - 23 

25LS161M 

228- 34 

29611M 

*1494 

29661 

*1494 

RC723 

609 - 77 

RM1558 

590- 18 

RM8267 

248 - 33 

25LS162C 

230- 4 


1004-105 

29661C 

*1494 

RC725 

576- 8 

RM2505 

223-183 

RM8270 

252- 84 

25LS162M 

230 • 5 

29612 

*1494 


1003-102 

RC733 

546- 77 

RM2506 

223- 93 


1025- 74 

25LS163C 

227-168 

29612C 

*1494 

29661M 

*1494 

RC741 

564 - 35 


224- 36 

RM8271 

252 - 96 

25LS1 63M 

227 - 1 69 


1004- 83 


1004- 4 


583- 13 

RM3503 

567-173 


1025 - 76 

25LS170C 

247- 63 

29612M 

*1494 

29662 

*1494 

RC747 

591 - 7 


593- 50 

RM8273 

253 -140 


1010- 48 


1004-107 

29662C 

*1494 

RC748 

582- 51 

RM3503A 

593- 5 


1028- 29 

25LS170M 

247- 64 

29613 

*1494 


1003- 78 

RC75107A 

338- 5 

RM4131 

574- 42 

RM8274 

253-134 


1010- 49 

29613C 

*1494 

29662M 

*1494 

RC75108A 

338- 22 

RM4132 

576- 51 


1028 - 25 

25LS174C 

237-197 


1004- 87 


1003-110 

RC75109 

334- 13 

RM4136 

593- 59 

RM8277 

- 253-165 

25LS174M 

237-198 

29613M 

*1494 

29663 

*1494 

RC75110 

334- 27 

RM4137 

567-157 


1028- 18 

25LS175C 

237- 76 


1004-109 

29663C 

*1494 
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Raytheon 

Semiconductor 

(cont’d) 


29663C 

1003 - 

82 

29663M 

*1494 



1003 - 

114 

29693 

*1494 


29693C 

*1494 



250- 

117 


1002- 

41 


1507- 

76 

29693M 

*1494 



250- 

118 


1002- 

42 


1507- 

77 

54H00 

241 - 

159 

54H01 

242- 

105 

54H03 

242- 

107 

54H04 

226- 

45 

54H05 

226- 

119 

54H10 

241 

55 

54H11 

238 - 

151 

54H15 

238 - 

190 

54H20 

240- 

54 

54H22 

240- 

178 

54H40 

240- 

129 

54H74 

236- 

190 

54LS00 

241 - 

144 

54LS01 

242 - 

82 

54LS02 

245- 

159 

54LS03 

242- 

86 

54LS04 

226- 

29 

54LS05 

226 - 

105 

54LS08 

239- 

42 

54LS09 

239- 

95 

54LS10 

241 

40 

54LS107 

236- 

54 

54LS109 

235- 

84 

S4L.S1 1 

238 

137 

54LS112 

235- 

165 

54LS113 

235- 

104 

54LS114 

235- 

138 

54LS12 

241 

94 

54LS122 

* 275 


250- 

179 

MLS123 

* 275 



251 

72 

54LS125 

225- 

82 

54LS126 

225- 

114 

MLS 13 

* 264 



255- 

135 

MLS 132 

* 264 



255- 

165 

54LS136 

244 

160 

54 LSI 38 

232- 

201 

54LS139 

232- 

157 

MLS 14 

* 264 


256- 

2 

54LS15 

238- 

182 

54LS151 

250- 

12 

MLS152 

249- 

142 

54LS153 

249- 

37 

54LS155 

232- 

89 

MLS156 

232- 

125 

54LS157 

247- 

178 

54LS158 

248- 

61 

54LS160 

229- 

163 

54LS161 

228- 

35 

54LS162 

230- 

6 

54LS163 

227 

170 

MLS 164 

* 272 


253- 

66 


1027 

76 

MLS170 

247- 

59 


1010- 

53 

MLS174 

237- 

199 

54LS175 

237- 

78 

54LS181 

224- 

54 

54LS190 

230- 

93 

MLS191 

228- 

103 

54LS192 

230- 

151 

54LS193 

228- 

162 

54LS194A 

252 

20 

MLS195 

1026- 

20 

54LS195A 

251 

132 


54 LSI 96 

229- 

102 

54LS197 

227- 

116 

54LS20 

240- 

39 

54LS21 

238- 

92 

54LS22 

240- 

166 

MLS221 

• 275 



251 - 

4 

MLS240 

* 279 



256- 

126 


332- 

66 

MLS241 

* 279 



256- 

158 


332- 

34 

MLS242 

* 282 



256- 

47 


340- 

8 

MLS243 

* 282 



256- 

49 


340- 

10 

MLS244 

* 279 



256- 

180 

54LS251 

250- 

66 

54LS253 

249- 

76 

54LS255 

232- 

136 

MLS257 

248- 

131 

54LS258 

248- 

98 

54LS26 

242- 

180 

MLS261 

* 284 



223- 

138 

54LS266 

244 - 

190 

54LS27 

245- 

111 

54LS279 

246- 

184 

54LS26 

245- 

163 

54LS283 

223- 

79 

54LS295A 

252- 

43 

54LS298 

237- 

141 


248- 

184 

MLS299 

252- 

180 

54LS30 

239- 

148 

MLS32 

245- 

29 

54LS33 

245- 

190 

MLS365 

* 286 



225- 

158 

54LS366 

* 286 



226- 

176 

MLS367 

* 286 



225 - 

162 

MLS368 

* 286 



226- 

180 

54LS37 

242- 

12 

54LS373 

* 288 



246- 

50 

MLS374 

* 288 


54LS377 

* 288 



238- 

58 

54LS38 

242- 

159 

54LS386 

244- 

113 

MLS395 

* 291 



252- 

58 

54LS40 

240- 

112 

54LS42 

* 266 



231 - 

173 

MLS43 

* 266 



231 - 

92 

MLS44 

* 266 



231 - 

112 

54LS51 

243- 

170 

MLS54 

243- 

42 

54LS55 

243- 

188 

54LS670 

247- 

88 


1010- 

88 

54LS73 

236- 

50 

54LS74 

236- 

176 

54LS75 

246- 

155 

MLS76 

236- 

110 

MLS77 

246- 

118 

MLS78 

235- 

45 

MLS83A 

223- 

75 

MLS85 

225- 

21 

54LS86 

244- 

109 

54LS90 

* 268 



229- 

45 

54LS91 

* 272 



253- 

96 


1027- 

97 

54LS92 

* 268 



231 - 

21 


54LS93 

54LS95 

54LS95B 

54R00 

54R02 

54R04 

54R05 

54R10 

54R11 

54R112 

54R113 

54R114 

54R15 

54R181 

54R182 

54R20 

54R22 

54R40 

54R64 

54R65 

54R74 

54S240 

54S241 

54S244 

5400 

5401 

5403 

5404 

5405 

5408 

5409 

5410 

5411 

5412 
54123 
54136 
54145 
5415 

54150 

54151 

54152 

54153 

54154 

54155 

54156 

54157 

54158 

54159 

54160 

54161 

54162 

54163 

54164 

54165 

54166 
54170 

54174 

54175 

54180 

54181 

54182 

54190 

54191 

54192 

54193 

54194 

54195 

54198 

54199 

5420 

5421 

5422 
54255 
54283 

5437 

5438 


PRODUCT INDEX 


Page-Une 

Device 

Page-Lhe 

Device 

Page-Une 

Device 

Page-Une 

* 268 

5442 

231 -143 

74LS240 

336- 40 

74R05 

226-122 

227- 47 

5443 

231 - 84 

74LS241 

* 279 

74R10 

241 - 58 

1026- 16 

5444 

231 -104 


256-159 

74R11 

238 - 1 54 

251 -181 

5445 

232- 32 


332- 35 

74R112 

235-187 

241 -161 

5474 

236-156 


336- 41 

74R113 

235-122 

246- 3 

5483 

223- 44 

74LS242 

* 282 

74R114 

235- 30 

226- 47 

5486 

244 - ; 86 


256- 48 

74R15 

238-193 

226-121 

74H00 

241 -160 


340 - 55 

74R181 

224 - 63 

241 - 57 

74H01 

242-106 

74LS243 

* 282 

74R182 

224-116 

238-153 

74H03 

242-108 


256 - 50 

74R20 

240- 57 

235-186 

74H04 

226- 46 


340- 57 

74R22 

240-181 

235-121 

74H05 

226-120 

74LS244 

* 279 

74R40 

240-132 

235- 29 

74HJ0 

241 - 56 


256-181 

74R64 

243- 96 

238-192 

74H11 

238-152 

74LS251 

250- 67 

74R65 • 

243-107 

224- 62 

74H15 

238-191 

74LS253 

249 - 77 

74R74 

236-193 

224-115 

74H20 

240- 55 

74LS255 

232-137 

74S240 

256-140 

240- 56 

74H22 

240-179 

74LS257 

248-132 


333 - 4 

240-180 

74H40 

240-130 

74LS258 

248- 99 


336- 37 

240-131 

74H74 1 

236-191 

74LS26 

242-181 

74S241 

256-170 

243- 95 

74LS00 

241 -145 

74LS261 

* 284 


332- 37 

243-106 

74LS01 

242- 83 


223 - 139 


336- 39 

236-192 

74LS02 

245-160 

74LS266 

244-191 

74S244 

256-193 

256-139 

74LS03 

242- 87 

74LS27 

245-112 

7400 

241 -124 

333- 3 

74LS04 

226- 30 

74LS279 

246-185 

7401 

242 - 49 

256-169 

74LS05 

226-106 

74LS28 

245-164 

7403 

242- 51 

332- 36 

74LS08 

239- 43 

74LS283 

223- 80 

7404 

226- 10 

256-192 

74LS09 

239- 96 

74LS295A 

252- 44 

7405 

226 - 84 

241 -123 

74LS10 

241 - 41 

74LS298 

237-142 

7408 

239 - 23 

242- 48 

74LS107 

236- 55 


•' 248-185 

7409 

239- 77 

242- 50 

74LS109 

235- 85 

74LS299 

252-181 

7410 

241 - 21 

226- 9 

74LS1 1 

238-138 

74LS30 

239-149 

7411 

238-121 

226 - 83 

74LS112 

235-166 

74LS32 

245- 30 

7412 

241 - 82 

239- 22 

74LS113 

235-105 

74LS33 

245-191 

74123 

251 - 55 

239 - 76 

74LS114 

235-139 

74LS365 

* 286 

74136 . 

244-145 

241 - 20 

74LS12 

241 - 95 


225-159 

74145 

232- 6 

238-120 

74LS122 

* 275 

74LS366 

* 286 

7415 

238-170 

241 - 81 


250-180 


226-177 

74150 

250-106 

251 - 54 

74LS123 

* 275 

74LS367 

* 286 

74151 

249-190 

'244-144 


251 - 73 


225-163 

74152 

249-129 

232- 5 

74LS125 

225 - 83 

74LS368 

* 286 

. 74153 

249- 13 

238-169 

74LS126 

225-115 


226-181 

74154 

233 - 71 

250-105 

74LS13 

* 264 

74LS37 

242- 13 

74155 

232- 71 

249-189 


255-136 

74LS373 

* 288 

74156 

232-108 

249-128 

74LS132 

* 264 


246- 51 

74157 

247-152 

249- 12 


255-166 

74LS374 

* 288 

74158 

248- 41 

233- 70 

74LS136 

244-161 


238- 31 

74159 

233 - 86 

232- 67 

74LS138 

232-202 

74LS377 

* 288 

74160 

229-133 

232-107 

74LS139 

232-158 


238- 59 

74161 

228- 8 

247-151 

74LS14 

* 264 

74LS38 

242-160 

74162 

229-189 

248- 40 


256- 3 

74LS386 

244-114 

74163 

227-147 

233- 85 

74LS15 

238-183 

74LS395 

* 291 

74164 

253- 44 

229-132 

74LS151 

250- 13 


252- 59 


1027 - 79 

228- 7 

74LS152 

249-143 

74LS40 

240-113 

74165 

252-200 

229-188 

74LS153 

249- ?8 

74LS42 

* 266 


1027 - 40 

227-146 

74LS155 

232- 90 


231 -174 

74166 

253 - 20 

253- 43 

74LS156 

232-126 

74LS43 

* 266 


1027- 50 

1027 - 78 

74LS157 

247-179 


231 - 93 

74170 

247 - 39 

252-199 

74LS158 

248- 62 

74LS44 

* 266 


1010- 72 

1027- 39 

74LS160 

229-164 


231 -113 

74174 

237-178 

253- 19 

74LS161 

228- 36 

74LS51 

243-171 

74175 

237- 53 

1027- 49 

74LS162 

230- 7 

74LS54 

243- 43 

74180 

255- 20 

247- 38 

74LS163 

227-171 

74LS55 

243-189 

74181 

224- 34 

1010- 71 

74LS164 

* 272 

74LS670 

247- 89 

74182 

224-110 

237-177 


253- 67 


1010- 89 

74190 

230- 71 

237- 52 


1027- 77 

74LS73 

236- 51 

74191 

228- 81 

255- 19 

74LS170 

247- 60 

74LS74 

236-177 

74192 

230-123 

224- 33 


1010- 54 

74LS75 

246-156 

74193 

228-135 

224-109 

74LS174 

237-200 

74LS76 

236-111 

74194 

251 -201 

'230- 70 

74LS175 

237- 79 

74LS77 

246-119 


1025- 94 

228- 80 

74LS181 

224- 55 

74LS78 

235- 46 

74195 

251 -108 

230-122 

74LS190 

230- 94 

74LS83A 

223- 76 


1026- 13 

228-134 

• 74LS191 

228-104 

74LS85 

225- 22 

74198 

252-156 

251 -200 

74LS192 

230-152 

74LS86 

244 -110 


1027- 18 

1025- 93 

74LS193 

228-163 

74LS90 

* 268 

74199 

252-142 

251 -107 

74LS194A 

252 - 21 


229- 46 


1027 - 20 

1026- 12 

74LS195 

1026- 21 

74LS91 

* 272 

7420 

240 - 20 

252-155 

74LS195A 

251-133 


253- 97 

7421 

238- 76 

1027- 17 

74LS196 

229-103 


1027- 98 

7422 

240-152 

252-141 

74LS197 

227-117 

74LS92 

* 268 

74255 

232-133 

1027- 19 

74LS20 

240- 40 


231 - 22 

74283 

223- 47 

240- 19 

74LS21 

238- 93 

74LS93 

* 268 

7437 

241 -195 

238- 75 

74LS22 

240-167 


227- 48 

7438 

242-141 

240-151 

74LS221 

* 275 

74LS95 

1026- 17 

7442 

231 -144 

232-132 


251 - 5 

74LS95B 

251 -182 

7443 

231 - 85 

223- 46 

74LS240 

* 279 

74R00 

241 -162 

7444 

231 -105 

241 -194 


256-127 

74R02 

246- 4 

7445 

232- 33 

242-140 


333- 2 

74R04 

226- 48 

7474 

236-157 



Arranged alphanumencally from left to right. 
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1C MASTER 


Device 

Page-Line 

Device 

Page-line 

Device 

Page-Line 

Ravtheon 


9LS157M 

247-175 

9LS257M 

248-128 

Semiconductor 

9LS158C 

248- 57 

9LS258C 

248- 94 



9LS158M 

248- 60 

9LS258M 

248- 95 



9LS160C 

229-159 

9LS26C 

242-178 

7483 

223- 45 

9LS160M 

229-160 

9LS26M 

242 179 

7486 

244- 87 

9LS161C 

228- 31 

9LS261 

* 284 

9LS00C 

241 -142 

9LS161M 

228- 32 

9LS261C 

* 284 

9LS00M 

241 -143 

9LS162C 

229 ■ 208 


223 136 


242 - 80 

9LS162M 

230 3 

9LS261M 

* 284 

9LS01 M 

242- 81 

9LS163C 

227-166 


223-137 

91 S02C 

245-157 

9LS163M 

227 - 1 67 

9LS266C. 

244-188 

9LS02M 

245 - 1 58 

9LS164 

* 272 

9LS266M 

244-189 

9LS03C 

242- 84 

9LS164C 

* 272 

9LS27C 

245-109 

9LS03M 

242- 85 


253- 64 

9LS27M 

245-110 

9LS04C 

226 - 27 


1027- 74 

9LS279C 

246-182 

9LS04M 

226 - 28 

9LS164M 

* 272 

9LS279M 

246-183 

9LS05C 

226 - 1 03 


253- 65 

9LS28C 

245-161 




1027- 75 

9LS28M 

245-162 

9LS05M 

226-104 

9LS170C 

247- 57 

9LS283C 

223- 77 



9LS170M 

247- 58 

9LS283M 

223- 78 



9LS174C 

237-195 

9LS295AC 

252- 41 



9LS174M 

237-196 

9LS295AM 

252- 42 



9LS175C 

237- 75 

9LS298C 

237-139 

91S10C 

241 - 38 

9LS175M 

237- 74 


248-182 

9LS10M- 

241 - 39 

9LS181C 

224- 52 

9LS298M 

237-140 

9LS107C 

236- 52 

9LS181M 

224- 53 


248-183 

9LS107M 

236- 53 



qi OpQC}'’'* 


9LS109C 

235- 82 

9LS190M 

230 - 90 

9LS299M . 

252-175 

9LS109M 

235- 83 

9LS191C 

223- 99 

9LS30C 

239-146 

9LS11C 

238-135 





9LS11M 

238-136 

9LS192C 

230-147 

9LS32C 

245- 27 

9LS112C 

235-163 

9LS192M 

230-148 

9LS32M 

245- 28 

9LS112M 

235-164 

9LS193C 

228-158 

9LS33C 

245-188 

9LSl 1 3C 


9LS193M 

228-159 

9LS33M 

245-189 

9LS113M 

235-103 

9LS194AC 

252- 16 

9LS365 

* 286 

9LS114C 

235-134 

9LS194AM 

252- 17 

9LS365C 

* 286 

91S114M 

235-137 

9LS195AC 

251 -128 


- 225-156 

9LS12C 

241 - 92 

9LS195AM 

251 -129 

9LS365M 

* 286 

9LS12M 

241 - 93 

9LS195C 

1026- 18 


225-157 

9LS122 

* 275 

9LS195M 

1026- 19 

9LS366 

* 286 

9LS122C 

• 275 

91S196C 

229-100 

9LS366C 

* 286 


250-177 

9LS196M 

229-101 


226-174 

9LS122M 

* 275 

9LS197C 

227-114 

9LS366M 

* 286 


250-178 

9LS197M 

227-115 


226-175 

9LS123 

* 275 

9LS20C 

240- 37 

9LS367 

* 286 

9LS123C 

* 275 

9LS20M 

240 38 

9LS367C 

* 286 


251 - 68 

9LS21C 

238- 90 


225-160 

9LS123M 

* 275 

9LS21M 

238- 91 

9LS367M 

* 286 


251 - 69 

9LS22C 

240 - 1 64 


225-161 

9LS125C 

225- 80 

9LS22M 

240 - 1 65 

9LS368 

* 286 

■9LS125M 

225- 81 

9LS221 

* 275 

9LS368C 

* 286 

9LS126C 

225-112 

9LS221C 

* 275 


226-178 

9LS126M 

225 - i 13 


250-198 

9LS368M 

* 286 

9LS13 

* 264 

9LS221M 

. 275 


226-179 

9LS13C 

* 264 


251 - 3 

9LS37C 

242 - 10 


255 - 1 33 

9LS240 

* 279 

9LS37M 

242- 11 

9LS13M 

* 264 


336 - 36 

9LS373 

* 288 


255-134 

9LS240C 

* 279 

9LS373C 

* 286 

9LS132 

* 264 


' 332- 62 

9LS373M 

* 288 

9LS132C 

* 264 

9LS240M 

* 279 

9LS374 

* 268 


255-163 


332- 63 

9LS374C 

* 268 

9LS132M 

* 264 

9LS241 

* 279 

9LS374M 

* 288 


255 - 164 


336- 38 

9LS377 

* 288 

9LS136C 

244-158 

9LS241C 

* 279 

9LS377C 

* 288 

9LS136M 

244-159 


332- 30 

9LS377M * 

* 288 

9LS138C 

232-197 

9LS241M 

* 279 

9LS38C 

242-157 

9LS138M 

, 232-198 


332 - 31 

9LS38M 

242-158 

9LS139C 

232-153 

9LS242 

* 282 

9LS386C 

244-111 

9LS139M 

232 - 154 

9LS242C 

* 282 

9LS386M 

244 -112 

9LS14 

* 264 


340- 54 

9LS395 

* 291 

9LS14C 

* 264 

9LS242M 

* 282 

9LS395C 

* 291 


255-197 


340 - 7 


252- 56 

9LS14M 

* 264 

9LS243 

* 282 

9LS395M 

* 291 


255-198 

9LS243C 

* 282 


252- 57 

9LS15C 

238-180 


340- 56 

9LS40C 

240-110 

9LS15M 

238-181 

9LS243M 

* 282 

9LS40M 

240-111 

9LS151C 

250- 8 


340- 9 

9LS42 

* 266 

9LS151M 

250- 9 

9LS244 

* 279 

9LS42C 

* 266 

9LS152C 

249 140 

9LS244C 

* 279 


231 -171 

9LS152M 

249 - 141 

9LS244M 

* 279 

9LS42M 

* 266 

9LS153C 

249- 33 

91S251C 

250- 62 


231 -172 

9LS153M 

249 - 34 

9LS251M 

250- 63 

9LS43 

* 266 

9LS155C 

232- 87 

9LS253C 

249 - 72 

9LS43C 

* 266 

9LS155M 

232- 88 

9LS253M 

249- 73 


231 - 90 

9LS156C 

232-123 

9LS255C 

232-134 

9LS43M 

* 266 

9LS156M 

232 - 124 

9LS255M 

232-135 


231 91 

9LS157C 

247-174 

9LS257C 

248-127 

9LS44 

* 266 


Device 

Page-Une 

9LS44C 

* 266 



231 - 

110 

9LS44M 

a 266 



231 - 

111 

9LS51C 

243- 

168 

9LS51M 

243- 

169 

9LS54C 

243- 

40 

9LS54M 

243- 

41 

9LS55C 

243- 

186 

9LS55M 

243- 

187 

9LS670C 

247- 

84 

9LS670M 

247- 

85 

9LS73C 

236- 

48 

9LS73M 

236- 

49 

9LS74C 

236- 

174 

9LS74M 

236- 

175 

9LS75C 

246- 

153 

9LS75M 

246- 

154 

9LS76C 

236- 

108 

9LS76M 

236- 

109 

9LS77C 

246- 

116 

9LS77M 

246 - 

117 

9LS78C 

235- 

43 

9LS78M - 

235- 

44 

9LS83AC 

223- 

73 

9LS83AM 

223 - 

74 

9LS85C 

225 - 

i9 

9LS85M 

225- 

20 

9LS86C 

244 - 

107 

9LS66M 

244 - 

106 

9LS90 

* 268 


9LS90C 

* 268 



229- 

43 

9LS90M 

* 268 



229- 

44 

9LS91 

* 272 


9LS91C 

* 272 



253- 

94 


1027 - 

95 

9LS91M 

* 272 



253- 

95 


1027- 

96 

9LS92 

* 268 


9LS92C 

a 268 



231 - 

19 

9LS92M 

* 268 



231 - 

20 

9LS93 

* 268 


9LS93C 

* 268 



227- 

45 

9LS93M 

* 266 



22? - 

46 

9LS95BC 

251 - 

179 


1026- 

14 

9LS95BM 

251 - 

180 


1026- 

15 

93411 AC 

1012- 

33 

9341 1C 

1012- 

52 

9341 1M 

1012- 

68 

934 15 AC 

1015- 

82 

9341 5C 

1016- 

5 

934 15M 

1016- 

20 

93421 AC 

1012- 

27 

93421 C 

1012- 

43 

93421 M 

1012- 

66 

93425AC 

1015- 

88 

93425C 

1016 - 

11 

93425M 

1016- 

21 


RCA Solid State 
Division 

CA101 

581 

22 

CA101A 

564 

12 


575 

27 

CA107 

574 

60 

CA108 

566 

152 


574 

16 

CA108A 

570 

47 

CA111 

549 

41 

CA124 

567 

135 


593 

34 

CA1310 

557 

175 

CA1352 

561 

195 

CA139 

552 

58 

CA139A 

552 

33 


Device 

Page-Une 

CA1391 

560-149 

CA1394 

560-150 

CA1398 

560- 39 

CA1458 

564 - 55 
591 - 6 

CA1541 

347- 5 

CA1558 

590- 16 

CA2002 

555 30 

CA201 

584- 36 

CA201A 

575- 28 

CA207 

575 - 2 

CA208 

574- 17 

CA208A 

570- 48 

CA211 

549- 42 

CA2111 

561 - 83 

CA2111A 

557- 94 

CA224 

567-136 
594- 55 

CA239 

553- 18 

CA239A 

552- 42 

CA270 

561 -194 

CA3000 

545- 48 
1 112- 2 

CA3001 

546- 79 
1 119- 5 

CA3002 

546- 80 

557- 49 
f 118- 12 

CA3004 

546- 81 
? 1 18 - 11 

CA3005 

546- 82 
557- 50 
559- 10 
f 118- 11 

1 121 - 18 

CA3006 

546- 83 
557- 51 
559- 11 
$ 118- 11 

CA3007 

545- 49 
% 122- 10 

CA3008 

581 - 57 
1 116- 20 

CA3008A 

575- 47 

CA301A 

584- 18 

CA3010 

581 - 58 
1 116- 20 

CA3010A 

575- 48 

CA301 1 

546- 84 
f 121 - 18 

CA3012 

546- 85 
557- 52 
1 121 - 18 
1 121 - 19 

CA3013 

1 121 - 18 

CA3014 

557- 95 
1 121 - 18 

CA3015 

568 - 28 
582- 6 


f 11?- 1 

CA3015A 

568- 29 
575- 55 

CA3016 

568 - 30 
582- 7 

1 117- 1 

CA3016A 

568- 31 
575- 56 

CA3018 

547- 64 
H 119- 8 

CA3018A 

547- 65 

CA3019 

1 119- 9 

C A3 020 

546 - 86 
554-163 
% 117- 15 

CA3020A 

546 - 87 
| 117- 15 

CA3021 

546- 88 
1 118- 14 

CA3022 

546- 89 
1 118- 14 

CA3023 

546 - 90 
f 118- 14 

CA3026 

547-188 

CA3028 

545- 60 
557- 53 
fl 121 - 19 

CA3028A 

545- 61 


Device Page-line 


CA3028A 

1 118- 

13 

CA3028B 

545 

62 


11 118- 

13 

CA3029 

581 - 

59 

CA3029A 

575 - 

49 

CA3030 

568- 

32 


582- 

8 

CA3030A 

£68- 

33 


575 - 

57 

CA3033 

565- 

12 


580- 

41 


! 117- 

2 

CA3033A 

564 - 

144 


580- 

25 


11 117- 

2 

CA3035 

546- 

21 


546- 

143 


560- 

200 

CA3036 

547- 

76 

CA3037 

582- 

2 

CA3037A 

575- 

50 

CA3038 

568- 

34 


582- 

9 

CA3038A 

568 - 

35 


575- 

58 

CA3040 

1 118- 

15 


oA3042 

561 - 85 
H 123- 15 

CA3043 

557- 98 


561 - 86 

CA3044 

559-106 
1 123- 14 

CA3045 

547 -140 

CA3046 

547-141 

CA3047 

580- 42 

CA3047A 

564 -145 
580- 26 

CA3048 

545- 5 

555-175 
612- 2 
1 116- 19 

CA3049 

547-199 

559- 12 

CA3050 

548- 1 

CA3051 

548- 2 

CA3052 

545- 6 

555-176 

CA3054 

547-189 

CA3058 

616- 29 
? 135-' 12 

CA3059 

616- 30 
f 132- 9 

1 135- 12 

CA3060 

545-145 
545-146 
567 - 39 


567- 40 
592- 9 

592- 14 
592- 17 

CA3060A 

545-147 

567- 41 

CA3060B 

545-148 
567- 42 

CA3062 

613-139 
u 135 - 13 

CA3064 

559-107 

CA3065 

557- 99 
561 - 87 

CA3066 

' 560 - 40 

CA3067 

560- 41 
1 123- 19 

CA3068 

559- 18 
561 -196 
11 123- 18 

CA307 

584 - 5 

CA3070 

560- 42 

CA3071 

560- 43 

CA3072 

560- 44 

CA3075 

557-100 
561 - 88 

CA3076 

557- 54 

CA3078 

554 - 20 
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PRODUCT INDEX 


Device ' 

Page- Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

RCA Solid State 

C A3 125 

560- 46 

CDP1822S 

212-126 

CD4000 

U 109- 17 

CD40160BE 

206 - 88 

CD4040B 

205-128 


CA3126 

560- 47 


1013- 61 


131 - 18 

CD40161B 

205-184 

CD4040BE 

205-129 


' 

CA3126Q 

f 123- 16 


1506-112 

CD4000A 

f 102- 19 

CD40161BE 

205-185 

CD4041UB 

205- 85 

CA3078 


CA3127 

547 -177 

CDP1822SC 

1014- 13 


U 103- 1 

CD40162B 

206-104 

CD4041UBE 

205- 86 



557-142 

CDP1823S 

212-103 


1 103- 12 

CD40162BE 

206-105 

CD4042B 

211 -149 


^78 - fy 


559- 13 


1011 -114 

CD4000B 

210-191 

CD40163B 

206- 4 

CD4042BE 

211 -150 



CA3128 

560- 48 


1506-110 

CD4000BE 

210-192 

CD40163BE 

206- 5 

CD4043B 

211 -187 



CA3130 

567- 58 

CDP1823SC 

1012- 4 

CD4000UB 

210-193 

CD4017B 

206-140 

CD4043BE 

211 -188 




586- 46 

CDP1824 

212- 92 

CD4000UBE 

210-194 

CD4017BE 

206-141 

CD4044A/B 

211 -168 



CA3130A 

567- 59 


1506-108 

CD4001 

1 101 - 12 

CD40174B 

208-163 

CD4044A/BE 

211 -169 




578- 14 

CDP1824C 

1011 - 84 

CD4001A 

1 102- 19 

CD40174BE 

208-164 

CD4045A 

213-125 



CA3130B 

567 - 60 

CDP1831 

212-164 

CD4001B 

211 - 80 

CD4018 

f 105- 6 

CD4045AE 

213-126 

C A308 



572- 42 


1021 - 65 

CD4001BE 

211 - 81 

CD4018B 

207-112 

CD4046B 

215- 18 

L# AdUOM 


CA3131 

555- 31 


1506-118 

CD4001UB 

211 - 82 

CD4018BE 

207-113 


596- 61 



CA3132 

555- 32 

CDP1831C 

1021 - 81 

CD4001UBE 

211 - 83 

CD40181B 

204- 45 

CD4046BE 

215- 19 



C A3 134 

561 - 89 

CDP1832 

212-165 

CD4002B 

211 - 18 

CD40181BE 

204- 46 


596- 62 



CA3135 

560- 49 


1021 - 66 

CD4002BE 

211 - 19 

CD40182B 

204- 55 

CD4047 

1 103- 3 



C A3 136 

561 -197 


1506-119 

CD4002UB 

21 1 - 20 

CD40182BE 

204 - 56 

CD4047B 

213- 39 



CA3137 

560- 50 

CDP1832C 

1021 - 82 

CD4002UBE 

211 - 21 

CD4019 

1 101 - 12 

CD4047BE 

213- 40 



CA3138 

- 547-106 

CDP1833 

212-167 

CD4006A 

1027- 4 

CD4019B 

210- 19 

CD4048B 

21 1 - 96 

CA3080A 


CA3138A 

547 - 1 07 


1022- 56 

CD4006AE 

1027- 3 

CD4019BE 

210- 20 

CD4048BE 

21 1 - 97 



CA3139 

559-108 


1506-123 

CD4006B 

214-125 


214- 16 

CD4049UB 

204-191 



C A3 140 

564 - 91 

CDP1833C 

1022- 82 

CD4006BE 

214-126 

CD40192B 

206-169 

CD4049UBE 

204-192 




567- 67 

CDP1834 

212-168 

CD40061 

212- 82 

CD40192BE 

206-170 

CD4050B 

204-119 




586- 49 


1022 - 57 


1012-108 

CD40193B 

206- 47 

CD4050BE 

204-120 



CA3140A 

578- 16 


1506-124 

CD40061 A 

212- 83 

CD40193BE 

206 - 48 

CD4051B 

314-106 


U 1 1 7 - 3 

CA3140B 

567- 71 

CDP1834C 

1022- 83 


1012-104 

CD40194B 

214- 15 

•CD4051BE 

314-107 

CA308 1 



572- 46 

CDP1852 

1506- 84 

CD4007A 

f 126- 18 

CD4020B 

205-150 

CD4052B 

314- 50 

CA3082 


CA3142 

561 - 30 


H 151- 17 

CD4007UB 

205- 71 

CD4020BE 

205-151 

CD4052BE 

314- 51 

CA3083 

547-163 

CA3143 

560- 51 

CDP1853 

1506 - 93 

CD4007UBE 

205- 72 

CD40208B 

212- 36 

CD4053B 

310-114 

CA3084 

548 - 8 

CA3144 

560- 52 

CDP1854 

349- 79 

CD4008 

H 101 - 12 

CD40208BE 

212- 37 

CD4053BE 

310-115 

CA3085 

609 - 1 5 

CA3146 

547 - 1 43 


1506-102 

CD4008B 

204- 15 

CD4021B 

214- 71 

CD4054B 

208- 80 


611* 14 

CA3146A 

547-144 

CDP1854A 

1506-103 

CD4008BE 

204- 16 

• 1 

1027-119 


260 - 62 


H 1 34 - 15 

CA3147 

560-151 

CDP1854C 

349- 64 

CD4009 

f 103- 13 


1028- 7 

CD4054BE 

208 - 81 


H 134 - 16 

CA3160 

564 - 92 

CDB1856 

1506- 87 

CD4009UB 

204-171 

CD4O210E 

214- 72 


260- 63 

CA3085A 

609 - 56 


586- 47 

CDP1857 

1506- 90 

CD4009UBE 

204-172 


1027-120 

CD4055B 

208- 61 

CA30858 

610- 22 

CA3160A 

578- 13 

C DPI 858 

1506- 96 

CD4010 

f 103- 13 

CD4O220 

207- 90 


325-196 

CA3086 

547 - 142 

CA3160B 

572- 43 

CDP1859 

1506- 99 

CD4010B 

204-100 

CD4022BE 

207- 91 


326- 13 

G A3088 

554 - 36 

CA3170 

560- 53 

CDP1861 

1506-105 

CD4010BE 

204-101 

CD4023B 

209-150 

CD4055BE 

208 - 62 


11 121 - 20 

CA3172 

560 - 54 

CDS4016 

308- 35 

CD40100B 

214-138 

CD4023BE 

209-151 


325-197 

CA3089 

557-101 

CA3183 

547 -+S4 

CDS4trrss 

308 ■ 38 

CO40T00BE 

274-130 

CD4023'J3 

203 --52 


323- '4 


1 122 - 1 

CA3183A 

547-165 

CDS4017 

206-142 

CD40101 B 

215- 98 

CD4023UBE 

209-153 

CD4056B 

208- 67 

CA3090 

1 117- 3 

CA324 

' 567-137 

CDS4017E 

206-143 

CD40101BE 

215- 99 

CD4024B 

205-106 


326- 6 

CA3090A 

557 - 176 


• 594- 56 

CDS4020 

205-152 

CD40102A/B 

206-178 

CD4024BE 

205-107 

CD4056BE 

208- 68 

CA3090AQ 

1 122- 2 

CA339 

553- 19 

CDS4020E 

205-153 

CD40102A/BE 

206-179 

CD4025B 

211 - 48 - 


326- 7 

CA3091 

613-181 

CA339A 

552- 43 

CDS4040 

205-130 

CD40103B 

206 - 56 

CD4025BE 

211 - 49 

CD4057B 

204- 41 

CA3093 

548-154 

CA3401 

567-108 

CDS4040E 

205-131 

CD40103BE 

206- 57 

CD4025UB 

21 1 - 50 

CD4059 

1 131 - 17 

CA3094 

222- 14 


595- 47 

CDS4060 

205-168 

CD40104B 

214- 18 

CD4025UBE 

211 - 51 

CD4059A 

206-192 


545-161 

CA3600 

548-147 

CDS4060E 

205-169 


1026- 88 

CD40257B 

210 - 30 

CD4059AE 

206-193 


554 - 164 

CA3600E 

215- 26 

CDS4518 

206-121 

CD40104BE 

214- 19 

CD40257BE 

210- 31 

CD4060B 

205-166 


564-128 

CA3724 

547-108 

CDS4518E 

206-122 


1026- 89 

CD4026 

1 103- 13 

CD4060BE 

205-167 


566-113 

CA3725 

547-109 

CDS4520 

206 - 21 

CD40105B 

212- 22 

CD4026B 

206-199 

CD4061A 

212- 81 


' 567- 20 

CA555 

600- 18 

CDS4520E 

206 - 22 


1001 - 56 

CD4026BE 

206-200 


1012-109 


567 - -62 

CA555C 

600- 19 

CD22001 

562-131 

CD40105BE 

212- 23 

CD4027B 

208-184 


f 142- 8 


581 - 37 

CA6078A 

577- 29 

CD22002 

562 - 1 32 


1Q01 - 57 

CD4027BE 

208-185 

CD4062A 

214-156 


fl 132- 8 

CA6078AT 

566-116 

CD22003 

562 -133' 

CD40106B 

215-132 

CD4028B 

207-138 


1024- 33 

CA3094A 

222- 15 

CA6741 

581 - 14 

CD22004 

562- 43 

CD40106BE 

215-133 

CD4028BE 

207-139 

CD4062AE 

214-157 


545-162 

CA723 

609 - 75 

CD22005 

562-134 

CD40107BE 

209 -127 

CD4029B 

207- 69 

CD4063B 

204- 70 


566-114 

CA723C 

609 -. 76 

CD22006 

562-135 

CD40108B 

212- 34 

CD4029BE 

207- 70 

CD4063BE 

204- 71 


567- 21 

CA741 

564- 34 

CD22007 

562-136 

CD40108BE 

212- 35 

CD4030B 

210- 75 

CD4066B 

308 - 70 


567- 68 


581 - 8 

CD22007-1 

562-162 

CD40109B 

214-174 

CD4030BE 

210- 76 

CD4066BE 

308- 71 


581 - 38 

CA741CC 

583- 14 

CD22008 

562-137 

CD40109BE 

214-175 

CD4031B 

214-146 

CD4067B 

315- 96 

CA3094B 

222- 16 

CA747 

590- 15 

CD22008-1 

562-163 

CD4011 

f 101 - 12 


1028- 65 

CD4067BE 

315- 97 


545-163 

CA747C 

591 - 5 

CD22009 

562 -138 

CD401 1 B 

209-182 

CD4031BE 

214 -147. 

CD4068B 

209- 86 


566-115 

CA748 

581 - 31 

CD22010 

556-162 

CD4011BE 

209-183 


1028 - 64 

CD4068BE 

209- 87 


567 - 22 

CA748C 

582- 52 

CD2201 1 

556-163 

CD4011UB 

209-184 

CD4032B 

204 - 27 

CD4069UB 

205- 19 


567- 72 

CA758 

557-174 

CD22012 

556-164 

CD4011UBE 

209-185 

CD4032BE 

204 - 28 

CD4069UBE 

205- 20 


581 - 39 

CA810 

555- 29 

CD22013 

556-165 

CD40110B 

207- 18 

CD4033 

1! 103- 13 

CD4070B 

210- 77 

CA3095 

548-141 

CA920 

560-152 

CD22014 

556-166 

CD4012B 

209-114 

CD4033B 

207- 7 

CD4070BE 

210- 78 


1 119- 10 

CDP1800 

H 151 - 9 

CD22015 

556-167 

CD4012BE 

209-115 

CD4033BE 

207- 8 

CD4071B 

210-159 

CA3096 

547-158 


f 151 - 10 

CD22016 

557- 17 

CD4012UB 

209-116 

CD4034B 

214-102 

CD4071BE 

210-160 

CA3096A 

547-159 


t 151 - 11 

CD22017 

213- 75 

CD4012UBE 

209-117 


1027-109 

CD4072B 

210-120 

CA3097 

548-151 


1 151 - 12 


554- 99 

CD4013 

1 101 - 12 

CD4034BE 

214-103 

CD4072BE 

210-121 

CA3098 

260- 35 


1 151 - 13 


600- 42 

CD4013B 

208-112 

CD4035B 

213-170 

CD4073B 

209- 41 


612-142 


1 151 - 14 

CD22100 

316- 29 

CD4013BE 

208-113 


1026- 85 

CD4073BE 

209- 42 

CA3099 

260- 36 


1 151 - 15 


599- 88 

CD4014B 

214- 49 

CD4035BE 

213-171 

CD4075B 

210-137 


612-143 

C DP 1802 

1506 - 79 

CD2500 

325-169 


1028 - 6 


1026- 75 

CD4075BE 

210-138 

CA3100 

568- 37 


1 529 - 2 

CD2501 

325 -170 

CD4014BE 

214- 50 

CD4036A 

212- 50 

CD4076B 

208-146 


581 - 48 


f 147- 10 

CD2502 

325-171 


1027-118 

CD4036AE 

212- 51 

CD4076BE 

208-147 

CA3102 

547-200 


1 151 - 17 

CD2503 

325-172 

CD4015B 

214- 30 

CD4036B 

1010- 96 

CD4077B 

210-102 

CA311 

550- 41 


f 151 - 18 

CD4000 

f 102- 18 


1026-103 

CD4037B 

209-198 

CD4077BE 

210-103 

CA3118 

547 - 66 


1 151 - 20 


1 102- 20 

CD4015BE 

214- 31 

CD4037BE 

210- 2 

CD4078B 

210-175 

CA3118A 

547- 67 

CDP1802C 

1506- 80 


H 102- 21 


1026- 96 

CD4038B 

204- 35 

CD4078BE 

210-176 

CA3120 

561 - 29 

CDP1821S 

212-151 


? 103- 4 

CD4016A 

1 106 - 9 

CD4038BE 

204 - 36 

CD4081B 

209- 65 


f 123- 17 


1016- 67 


| 103- 5 

CD4016B 

308- 96 

CD4039A 

212- 45 

CD4081 BE 

209- 67 

CA3121 

560- 45 


1506-114 


f 103- 10 

CD4016BE 

308- 97 

CD4039AE 

212- 46 

CD4082B 

209- 25 

CA3123 

554 - 37 

CDP1821SC 

1017- 8 


1 103- 11 

CD40160B 

206- 87 

CD4039B 

1010- 97 

CD4082BE 

209- 26 


Arranged alphanumerically from left to right. 
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1C MASTER 


Device Page-Line 


RCA Solid State 
Division (cont’d) 


CD4085B 

210- 39 

CD4085BF 

210- 40 

CD40868 

210- 45 

CD4086BE 

210- 46 

CD4089 

1 101 - 13 

CD40898 

215- 42 

CD4089BE 

215- 43 

CD4093B 

215-144 
1 103- 6 

CD4093BE 

215-145 

CD4094B 

214 -.109 

CD4094BE 

214-110 

CD4095B 

209- 10 

CD4095BE 

209- 11 

CD4096B 

209- 12 

CD4096BE 

209- 13 

CD4097B 

315- 54 

bD4097BE 

315- 55 

CD4098B 

213- 6? 

CD4098BE 

213- 63 

CD4099B 

211 -127 

CD4099BE 

211 -128 

CD4502B 

205- 44 

CrtODC 

205 45 

CD4508B 

212- 8 

CD4508BE 

212 - 9 

CD4510S 

206 171 

CD4510BE 

206-172 

CD4511B 

208- 37 
325-185 

CD451 1 BE 

208- 38 
325 -186 

CD4512B 

213- 14 

CD45128E 

213- 15 

CD4514B 

207-166 

CD4514BE 

207 - 167 

CD4515B 

207-182 

CD4515BE 

207-183 

CD4516B 

206- 49 

CD4516BE 

206- 50 

CD4518B 

206-119 

CD4518BE 

206-120 

CD45208 

206- 19 
1 103- 7 

CD4520BE 

206- 20 

CD4527 

1 101 - 13 

CD4527B 

215- 49 

CD4527BE 

215- 50 

CD4532B 

215- 36 

CD4532BE 

215- 37 

CD4555B 

208- 3 

CD4555BE 

208 - 4 

CD4556B 

208- 12 

CD4556BE 

208- 13 

CMP1824 

1011 - 82 

MWS5001 

212-152 
1016- 57 

MWS5001 A 

1016- 27 

MWS5040 

212-127 
1013- 36 

MWS5040A 

1013 - 35 

MWS5080 

212-104 
1011 -113 

MWS5501 

212-153 
1016- 29 

MWS5540 

212-129 

MW7001 

1015-100 

TA10176 

562-142 

TA10177 

562 -143 

TA 10294 

562 -144 

TA10336 

596-118 

TA6656 

562-141 

Real Time Corp. 

MS504 

314 - 92 

MS612 

214-115 
1028- 70 

MS618 

214-167 
1001 - 61 
1028- 40 

MS625 

214-169 
1029- 7 


Device 

Page-Line 

MS680 

562 - 1 27 

MS681 

562-128 

MS682 

562-129 

MS683 

562-130 


Reticon 


ARAM64 

615 

101 

CCPD1024 

613 

63 

CCPD1728 

613 

67 

CCPD256 

613 

57 

RA100X100 

613 

102 

RA32X32 

«»'' 613 

100 

RA50X50 

613 

101 

RL 

«' % 132 

2 

RL1024 

613 

94 

RL128 

613 

90 

RL16 

613 

88 

RL1 728 

613 

95 

RL1872 

613 

96 

RL2048 

613 

97 

RL256 

613 

91 

RL512 

613 

92 

RL64 

613 

89 

RL936 

613 

93 

R064 

613 

52 

RO720A 

613 

53 

R5101 

612 

79 

R5102 

612 

75 

R5103 

612- 

77 

R5401 


23 



153 

R5601-1 

* 

164 

R5601-2 

R5602 

;■& 
. Prwl 

V65 

hei 

SADI 00 

"§615 

84 

SADI 024 

- MS68 

102 



1 1 


1 122 

12 


1 139 

3 


1 139 

6 

SADI 024 A 

615 

87 

SAD512 

558 

101 


615 

85 

SAD512D 

615 

86 

SAM128LR 

615 

94 

SAM128V 

615 

95 

SAM64 

615 

93 

TAD32 

1 139 

7 

TAD32A 

615 

90 


RIFA 


PBA3008 

600 

36 

PBA3009 

600 

37 

P8D3510 

346 

38 

PBD3511 

346 

39 

PBD3513 

344 

111 

PBD3520 

346 

36 

PBD352301 

346 

105 


548 

61 

PBD352302 

346 

121 


548 

62 

PBD352303 

346 

73 


548 

63 

PBD352304 

346 

92 


Rockwell, 

Microelectronic 

Division 


A05XX 

1505 

97 

A07XX 

1505 

37 

A08XX 

1505 

38 

A17XX 

1505 

49 

A20XX 

1505 

39 

A21XX 

1505 

55 

A4521 

556 

75 

A52XX 

1505 

99 

A550 

556 

76 

A66XX 

1505 

101 

CRC1505 

1024 

12 

CRC2002 

315 

86 

CRC8000 

598 

75 

CRC8001 

598 

76 

CRC8030 

598 

128 


Device 

P 3 3 c 

Lins 

CRC8030 

H 120- 

1 


1 ’20- 

2 

CRC8100 

215- 

95 


596- 

127 

CRC9505 

312- 

67 

CRC9509 

314- 

1 

CRC9510 

314 - 

19 

PPS-4 

1529 - 

4 

PPS-4/1 

1529 - 

3 

PPS-4/2 

1529 - 

4 

PPS-8 

1530 - 

1 

R2114 

1018 - 

49 

R2316A 

1509 - 

17 

R2316B 

1023 - 

53 


1023- 

71 


1509- 

18 

R2332 

1023 - 

111 

R6500 

1530- 

2 

R6502 

1508 - 

149 

R6503 

1508 - 

150 

R6504 

1508- 

151 

R6505 

1508 - 

152 

R6506 

1508- 

153 

R6507 

1508 - 

154 

R6512 

1508- 

155 

R6513 

1508 - 

156 

R6514 

1508 - 

157 

R6515 

1508 - 

158 

R6520 

1509- 

12 

R6522 

1509 - 

13 

R6530 

1508- 

171 

R6532 

1 509 - 

2 


1509 - 

6 

10371 

349 - 

41 


1505- 

85 

10432 

1505 - 

87 

10453 

1505- 

81 

10696 

1505 - 

70 

10706 

1505- 

59 

10736 

1505 - 

78 

10738 

1505- 

57 

10788 

1505 - 

68 

10789 

1505 - 

76 

10809 

1505- 

91 

10814 

1505- 

63 

10815 

1505- 

74 

10817 

1505- 

61 

10929 

1505 - 

93 

10930 

1505- 

83 

10932 

1505 - 

89 

10936 

1505 - 

65 

1103A 

1008- 

23 

1103A-X 

1008- 

3 

1103A-1 

1008 - 

10 

1103A-2 

1008- 

11 

11049 

1 505 - 

72 

11600 

1505- 

47 

11806 

1505 - 

51 

12660 

1505 - 

35 

12806 

1505 - 

53 

15380, 

1505 - 

79 

1604-8 

1505 - 

95 

4096 

1008 - 

89 

4096-4 

1009 - 

68 

4096-5 

1009 - 

99 

6799 

1505 - 

45 

75XX 

1505 - 

41 

76XX 

1505 - 

42 

77XX 

1505- 

43 


Sanken Electric 


SI1010 

555 

• 33 

S1 1020 

555 

59 

S1 1030 

555 

60 

SI1050 

555 

61 

SI3120E 

603 

57 

SI3120G 

603 

76 

SI3120M 

603 

77 

SI3120T 

603 

58 

SI3150E 

604 

12 

SI3150G 

601 

114 


604 

28 

SI3150M 

604 

29 

SI3150T 

604 

13 

SI3240E 

605 

■ 25 


Device 


SI3240T 

605 - 

26 


605 - 

43 

SI3551M 

601 - 

87 

SI3552M 

601 - 

115 

SI3554M 

601 - 

124 

SI3580M 

609 - 

7 


Sanyo 


LA1 1 1 1 

557 

55 

LAI 201 

554 

55 

LA 1222 

557 

56 

LAI 230 

557 

102 

LAI 352 

561 

198 

LAI 353 

561 

199 

LAI 363 

561 

90 

LA 1364 

559 

109 

LA 1365 

561 

91 

LA1366N 

560 

55 

LAI 367 

560 

56 

LAI 368 

560 

57 

LAI 369 

560 

58 

LAI 373 

560 

59 

LAI 374 

560 

60 

LAI 375 

560 

61 

LAI 376 

560 

62 

1 A 1 OQ 1 

£60 

i 71 

LAI 382 

560 

172 

LA1383 

561 

152 

! A 1384 

£60 

1 50 

LAI 388 

561 

31 

LAI 397 

560 

63 

LA2100 

557 

137 

LA3115 

555 

177 

LA3120 

555 

137 

LA3122 

555 

178 

LA3133 

555 

179 

LA3134 

555 

139 

L A3 150 

555 

140 

LA3155 

555 

180 

LA3181 

561 

32 

LA3182 

561 

33 

LA.3187 

561 

34 

LA3201 

545 

187 


555 

150 

LA3210 

555 

151 

LA3300 

i 557 

177 

LA3301 

557 

178 

LA3350 

557 

179 

LA4030 

554 

165 

LA4031 

554 

166 

LA4032 

554 

167 

LA4050 

654 

168 

LA4051 

554 

169 

LA4100 

554 

170 

LA4101 

554 

171 

LA4102 

554 

172 

LA4200 

554 

173 

LA4201 

554 

174 

LA4220 

554 

175 

LA4420 

555 

34 

LA4430 

554 

176 

LSI 270 

548 

34 

LB1287 

346 

55 


346 

175 


548 

11 

LB1288 

346 

56 


346 

176 


548 

12 

LB1405 

326 

184 


613 

126 

LB 1500 

559 

147 

LSI 501 

559 

148 

LB1515 

559 

149 

LB8015 

260 

33 

LC7110 

596 

119 

LC7120 

556 

108 

LC7123 

556 

109 

LC7181 

556 

114 

LC7190 

556 

115 

LC7191 

556 

116 

LM3216 

558 

122 

LM8071 

558 

198 

LM8091 

557 

35 

LM8092 

557 

36 

LM8271 

558 

164 


Device 

Page-Line 

LM8272 

558-165 

LM8371 

558-166 

LM8372 

558-167 

LM8471 

558-168 

LM8942 

260- 14 

LM8972 

558-169 

STK0030 

555 - 87 

STK0035 

555 - 88 

STK0040 

555- 89 

STK0045 

555- 90 

STK0065 

555 - 91 

STK011 

555- 35 

STK015 

555- 62 

STK016 

555- 63 

STK020 

555- 64 

STK022 

555- 65 

STK024 

555- 66 

STK025G 

555- 67 

STK031 

555- 68 

STK032 

555- 69 

STK035 

555- 71 

STK036 

555- 72 

STK040A 

555-110 

STK041 

555 -111 

STK043 

555 -112 

STK050 

555- 73 

STK055 

555- 74 

STK057 

555- 75 

STK058 

555 - 76 

STK060 

555- 77 

STK062 

555- 78 

STK070 

555 79 

STK075 

555- 80 

STK077 

555- 81 

STK078 

555- 82 

STK080 

555- 83 

STK082 

555 - 84 

STK084 

555- 85 

STK086 

555- 86 

STK433 

555 - 106 

STK435 

555-107 

STK437 

555-113 

STK439 

555-114 

STK441 

555 -115 

STK507 

605- 6 

STK521 

603- 59 

STK522 

604 - 68 

STK523 

605- 27 

STK531 

603- 91 

STK532 

604-101 

STK533 

605- 56 

STK541 

603- 60 

STK542 

604 ) 6S 

STK543 

605- 28 

SGS-ATES 


Semiconductor 

HBC4700 

213- 94 

HBF4001 AE 

211 - 84 

HBF4002AE 

211 - 22 

HBF4007AE 

205- 73 

HBF4008AE 

204 - 17 

HBF4009AE 

204 -173 

HBF4010BE 

204-102 

HBF4011AE 

209 - 1 86 

HBF4012AE 

209 -118 

HBF4013AE 

208-114 

HBF4014AE 

214- 51 

HBF4015AE 

214- 32 

HBF4017AE 

206-144 

HBF4018AE 

207-114 

HBF4019AE 

210- 21 

HBF4020AE 

205-154 

HBF4022AE 

207- 92 

HBF4023AE 

209 - 1 54 

HBF4024AE 

205-108 

HBF4025AE 

211 - 52 

HBF4027AE 

208-186 

HBF4028AE 

207 - 1 40 

HBF4029AE 

207- 71 

HBF4030AE 

210- 79 

HBF4033AE 

207 - 9 

HBF4035AE 

213-172 

HBF4042AE 

211 -151 

HBF4045AE 

213-127 


Device 

Pag*4Jne 

HBF4049AE 

204 193 

HBF4050AE 

204 -121 

HBF4066AE 

308- 72 

HBF4700 

213- 95 

HBF4727 

558-131 

HBF4737 

566 - 132 

HI 02 

221 -132 

HI 03 

221 -125 

HI 04 

221 -113 

H105 

22* -171 

HI 09 

221 - 69 

H1 10 

221 - 90 

Hill 

221 - 92 

H112 

221 - 15 

H1 13 

222- 57 

H1 1 4 

222- 45 

H1 15 

221 - 23 

H1 17 

222- 26 

H1 1 8 

221 - 9 

H1 1 9 

221 - 18 

HI 22 

221 -133 

HI 24 

221 -114 

Hi 56 

221 - 28 

Hi 57 

221 - 36 

HI 58 

221 - 60 
327 - 5 

H629 

558 -147 

H632 

558 -148 

L005T1 

601 - 60 

L025 

612-114 

L036T1 

603- 45 

L037T1 

603 - 101 

L045 

586 - 21 

LI 20 

615- 79 
1 132- 11 

L121 

615- 76 

1! <32- *1 

L129 

601 - 62 

LI 30 

603- 55 

LI 31 

604 - 10 

LI 48 

583 - 2 

LI 50 

598- 29 

LI 59 

547-145 

LI 65 

555 - 37 

L200 

609- 44 

L201 

346-107 
548- 64 

L202 

346-123 
548- 65 

L203 

346- 75 
548- 68 

M054 

560 - 203 

M05£ 

560 - ?04 

mo8i 

558 -141 

M082 

558-142 

M087 

558-143 

Ml 024 

561 - 3 

Ml 025 

561 - 4 

M127 

1028-108 

Ml 30 

1025 - 5 

Ml 36 

1024- 84 

M141 

1024 -, 50 

Ml 42 

1028- 88 

Ml 47 

558 -150 

M251 

558- 92 

M252 

558-170 
H 122- 14 

M253 

558-171 

H 122- 15 

M254 

558 -172 

M255 

558-173 

M330B 

1017- 70 

M330C 

1017- 51 

M340A 

1008-114 

M340B 

1009- 52 

M340C 

1009-104 

M38 

1505- 1 

M380 

1505- 2 

M381 

1 505 - 4 

M382 

1 505 - 8 

M383 

1 505 - 6 

SAJ210 

558 - 134 

TAA550 

559- 89 

TAA61 1 

554 -177 
1! 124- 1 

TAA621 

H 124- 1 

TBA231 

567-102 


2162 
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SGS-ATES 

Semiconductor 

(cont’d) 


TBA231 

591 - 31 

TBA271A 

605- 63 
608- 23 

TBA271B 

605- 69 
608- 28 

TBA271C 

605- 73 
608- 32 

TBA31 1 

561 - 35 

TBA331 

547-146 

TBA641 

554-178 

H 124- 1 

TBA651 

554- 41 

TBA800 

555- 38 

H 124- 1 

TBA810 

555- 39 

H 117- 18 
« 124- 1 

TBA820 

554-179 

11 117- 16 

1 124- 1 

TCA511 

560-173 

TCA600 

H 129- 2 

TCA610 

f 129- 2 

TCA830 

554-180 

TCA830S 

fl 117- 19 

TCA900 

558- 72 
613-164 

1 129- 2 

TCA910 

558- 73 
613-165 
f 129- 2 

TCA940 

555- 56 

1 117- 17 

TCA940E 

555- 40 

TDA1054 

545-190 


554- 7 

555 - 1 52 

TDA1054M 

1 122- 13 

TDA1151 

558- 74 

TDA1170 

561 -153 

TDA1190 

561 - 92 

TDA1200 

557-103 

1 122- 3 

TDA1220 

554- 76 

TDA1230 

554 - 77 
557-104 

TDA1251 

612-151 

TDA1270 

561 -154 

TDA1290 

561 - 93 

TDA1410 

547- 78 

TDA1420 

547 - 79 

TDA2002 

555- 41 

TDA2002A 

555- 42 

TDA2010 

555- 57 

1 118- 1 

TDA2020 

555- 58 

1 118- 1 

TDA440 

562- 5 

3850 

1504 - 27 

3851 

1504 - 34 


Siemens 


GXB10147 

GXB10149 

GXB1049 

HYB4060 

SAJ205 

SAJ410 

SAS21 1 

SAS560 


1011 -108 
218- 83 
1003- 56 
1009- 87 
558-144 

558- 135 
260- 8 

559- 53 
559-150 
'559- 54 
559-151 
559- 55 
559-152 
559- 56 
559-153 

557- 105 
545-136 
612-115 

558- 95 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page- Line 

Device 

Page-Line 

Oevice Page-Line 

SI 87 

596-132 

;iA78L15C 

603 - 1 09 

CA31.83 

547 - 1 67 

LM2903 

552- 9 

NE542 

555 -181 

Si 90 

319- 56 

fiA78MG 

609 - 38 

CA3183A 

547-168 

LM293 

551 - 45 

-NE543 

559- 20 

S353 

258-146 

MA78MGC 

609- 39 

CG392 

558- 9 

LM293A 

551 - 3 


615 -103 

TAA521 

584- 43 

jtA78MHV05 

601 - 54 

CG477 

558- 10 

LM301A 

584- 19 

NE544 

559- 21 

TAA522 

580- 46 

HA78MHV05C 

601 - 55 

DS3611 

344 -147 

LM307 

584 - 6 


615-104 

TAA6301 

560- 67 

HA78MHV06 

602- 23 

DS3612 

345- 49 

LM308 

583- 51 

NE545B 

554-121 

TAA721 

546- 91 

HA78MHV06C 

602- 24 

DS3613 

345-144 

LM308A 

571 - 7 

NE546 

554- 39 

TAA722 

546- 92 

M A78MHV08 

602- 85 

DS3614 

346- 11 

LM309DA 

601 - 51 

NE550 

610- 20 

TAA761 

565- 1 

fiA78MHV08C 

602- 86 

DS7820 

337- 19 


601 - 79 

NE5501 

548-101 


583- 28 

HA78MHV12 

603- 51 

DS7820A 

337- 27 

LM309D8 

601 - 32 

NE5502 

548-102 

TAA762 

565- 2 

fiA78MHV12C 

603 - 52 

DS7830 

333- 33 


601 - 99 

NE5503 

548-103 

• 

583- 30 

HA78MHV15 

604 - 6 

DS8820 

337- 20 

LM311 

550- 43 

NE5504 

548 -104 

TAA765 

565- 3 

f»A78MHV15C 

604 - 7 

DS8820A 

337- 28 

LM319 

552- 23 

NE5533 

589- 34 


583 - 29 

M A78MFlV20 

604-110 

DS8830 

333- 34 

LM324 

567-143 

NE5534 

578 - 3 

TAA861 

565- 9 

^A78MHV20C 

604-111 

DS8880 

326- 72 


594- 60 

NE5534A 

578- 4 


586- 22 

M A78MHV24 

605- 21 

ISP-8A/600 

1505-118 

LM324A 

592- 52 

NE5535 

589- 54 

TAA862 

565- 10 

/iA78MHV24C 

605 - 22 

LF155 ’ 

564- 80 

LM339 

553- 21 

NE5538 

589- 55 


583- 31 

HA78M05 

601 - 52 


578- 33 

LM339A 

552- 49 

NE5539 

582- 3 

TAA865 

586- 23 

jiA78M05C 

601 - 53 

LF155A 

573- 10 

LM340-12 

603- 81 

NE555 

600 - 20 

TAA991 

554- 56 

fiA78M06C 

602- 21 

LF156 

578- 54 

LM340-15 

604- 33 

NE5551 

608- 35 

TBA120 

557-106 

MA78M06M 

602 - 22 

LF156A 

573- 28 

LM340-18 

604- 88 

NE5552 

608 - 37 


561 - 94 

HA78M08C 

602- 83 

LF157 

579- 13 

LM340-24 

605 - 46 

NE5553 

608- 43 

TBA1440 

561 -200 

^A78M08M 

602- 84 

LF157A 

573- 46 

LM340-5 

601 -103 

NE5554 

608- 62 

TBA1441 

561 -201 

M A78M12C ’ 

603- 49 

LF255 

578- 34 

LM340-6 

602- 50 


610- 90 

TBA221 

564- 36 

fiA78M12M 

603 - 50 

LF256 

578- 55 

LM340-8 

602-110 

NE5555 

608- 48 

TBA222 

578- 2 

HA78M15 

603-124 

LF257 

579- 14 

LM358 

567- 91 

NE556 

600 - 92 

TBA400 

546- 93 

/UA78M15C 

603 -125 

LF355 

585 - 25 


591 - 33 

NE558 

600-109 

TBA450 

557-180 

#jtA78M20C 

604-108 

LF355A 

573- 11 

LM381 

555-182 

NE559 

600-113 

TBA460 

554- 59 

HA78M20M 

604-109 

LF355B 

578- 35 


f 129- 3 

NE560 

597- 22 

TBA830 

545-132 

jiA78M24 

605- 19 

LF356 

585- 34 

LM382 

555-183 

NE561 

597- 24 

TCA205 

559- 57 

^A78M24C 

605- 20 

LF356A 

573- 29 


1 129- 3 

NIE562 

597 - 26 

TCA315 

565- 4 

*iA7805 

601 -100 

LF356B 

578 - 56 

LM387 

555-184 

NE564 

596- 51 


587 - 33 

ix A7805C 

601 -101 

LF357 

585- 43 

LM393 

551 - 46 

NE565 

597- 28 

TCA325 

565- 5 

>iA7806 

602- 48 

LF357A 

573- 47 

LM393A 

551 - 4 

NE566 

597 - 41 


v 583 - 27 

fiA7806C 

602- 49 

LF357B 

579- 15 

MCI 327 

560- 64 

NE567 

596-142 

TCA335 

587- 34 

HA7808 

602-107 

LH2101A 

589- .10 

MCI 399 

560- 65 


598-101 

TCA345 

615-156 

HA7808C 

602-108 

LH2108 

588- 42 

MCI 408-6 

320- 18 

NE570 

598 - 30 

TCA671 

547 - 1 47 

jaA7812 

603- 78 

LH2108A 

588- 26 

MCI 408-7 

320- 42 

NE571 

598- 31 

TCA871 

547-148 

HA7812C 

603- 79 

LH2111 

551 - 18 

MCI 408-8 

320 - 71 

NE575 

596-120 

T DAI 037 

555- 36 

fiA7814 

603 - 95 

LH2201A 

589- 11 . 

MCI 456 

585 - 53 

NE580 

326-188. 


555 - 43 

jiA78l4C 

603 - 96 

LH22G8 

588- 43 

MC1456 

56«- 57 

NES82 

326 -116 

TDA1046 

554- 38 

HA7815 

604 - 30 

LH2208A 

588- 27 


591 - 11 


346 - 66 



MA7815C 

604- 31 

LH221 1 

551 - 19 

MC1488 

331 - 52 

NE584 

326 - 87 

TDA119B 

312- 6? 

H A7818 

604- 89 

LH2301A 

591 - 45 


? 129- 3 

NE585 

326- 59 



MA7818C 

604- 90 

LH2308A 

588- 33 

MC1489 

335- 51 

NE586 

325 - 14 


326 - 1 85 

/J.A7824 

605- 44 

LH231 1 

552- 15 


? 129- 3 

NE587 

325- 15 



fiA7824C 

605- 45 

LM101 

581 - 23 

MC1489A 

335- 62 

NE590 

346 - 1 35 

UAA180 

319 - 3 

MA79G 

610- 47 

LM101A 

564- 14 

MCI 496 

612-116 

NE592 

346-136 


326-186 

fiA79GC 

610- 48 


575- 29 


H 129- 3 


546 - 94 



>lA79MG 

610- 44 

LM107 

575- 3 

MCI 508-8 

320- 72 

NE644 

559- 22 



|uA79MGC 

610- 45 

LM108 

566-153 

MCI 556 

577- 34 


615-105 



m A79M05 

605- 93 


574- 18 

MCI 558 

590- 19 

NE645B 

554-122 

Signetics 


jliA79M05.2 

606- 14 

LM 1 08 A 

570- 49 

MCI 596 

612-117 

N2430 

1000 - 48 



fiA79M05.2C 

606- 15 

LM109DA 

601 - 49 

MC3302 

553- 44 

N2461 

1000 - 46 

HA709 

580- 47 

jiA79M05C 

605- 94 

LM109DB 

601 - 97 

ME5034 

317- 29 

N25S10 

253-171 

jiA709A 

575- 43 

fiA79M06 

606- 50 

LM111 

549- 45 

MP8080A 

1510-122 

N2901 

*1851 

j±A709C 

584- 44 

jnA79M06C 

606- 51 

LM119 

551 - 38 


1531- 3 


1 148- 1 

m A710 

549- 21 

juA79M08 

606 - 80 

LM124 

567-141 

NE5007 

321 - 24 

N 2901-1 

*1851 

MA710C 

550- 17 

jiA79M08C 

606 - 81 


593 - 35 

NE5008 

321 - 18 


224-175 

/iA71 1 

551 - 31 

fiA79Ml2 

607 - 9 

LM124A 

592- 32 

NE5009 

321 - 5 


1507- 19 

HA711C 

552- 4 

MA79M12C 

607- 10 

LM139 

553 - 2 

NE5018 

*1913 


• 1531 - 1 

fiA723 

609- 79 

^A79M15 

607- 50 

LM139A 

552- 35 


320-100 

N3000 

1530- 3 

m A723 

1 129- 3 

HA79M15C 

607- 51 

LM158 

567- 89 


1513- 24 

N3001 

*1860 

MA723C 

609 - 80 

/lA79M18 

607 - 90 


589- 50 

NE5018F 

*1913 


257- 25 

>A733 

546- 99 

^A79M18C 

607 - 91 

LM193 

551 - 41 

NE5018N 

*1913 


1507-193 

M A733C 

546-100 

fiA79M24 

608 - 2 

LM193A 

550- 54 

NE502 

612- 88 


H 152- 1 

fiA740C 

587- 44 

>iA79M24C 

608- 3 

LM201 

584- 37 

NE503 

612- 89 


H 152- 2 

pA741 

564- 38 

fiA7905 

605-111 

LM201A 

575- 30 

NE5030 

317- 94 

N3002 

*1868 


581 - 9 

HA79052 

606 - 30 

LM207 

575- 4 

NE510 

547-194 


224-176 

M A741C 

583- 15 

ix A7905.2C 

606- 31 

LM208 

574- 19 

NE511 

547-195 


1507-188 

HA747 

590- 21 

fiA7905C 

605-112 

LM208A 

570- 50 

NE515 

545- 50 


f 148- 1 

^A747C 

591 - 9 

fiA7906 

606 - 62 

LM209DA 

601 - 50 

NE521 

552- 17 


11 152- 1 

MA748 

581 - 32 

JJ.A7906C 

606 - 64 


601 - 78 

NE522 

552- 18 


1 152- 2 

HA748C 

582- 53 

jtA7908 

606 - 91 

LM209DB 

601 - 31 

NE526 

550- 18 

N3101A 

1011 - 13 

MA758 

557-181 

fiA7908C 

606 - 92 


601 - 98 

NE527 

550- 25 

N 4066 A 

308- 73 

fjA78G 

609- 41 

>iA7912 

607- 24 

LM211 

549 - 46 

NE529 

550 - 26 

N5596 

612-118 

fiA78GC 

609 - 42 

MA7912C 

607- 25 

LM219 

551 - 39 

NE531 

583- 34 

N8T04 

325-103 

M A78HV05 

601 -102 

fiA7915 

607- 66 

LM224 

567-142 

NE532 

567- 92 

N8T05 

325- 63 

HA78HV06 

602- 47 

^A7915C 

607- 67 


593- 36 


590- 48 

N8T06 

325- 87 

^A78HV08 

602-109 

HA7918 

607-100 


594 - 59 


591 - 34 

N8T09 

234 - 69 

,jA78HV12 

603 - 80 

HA7918C 

607 -101 

LM224A 

592- 49 

NE535 

580- 23 


331 - 62 

fiA78HV15 

604- 32 

tiA7924 

608- 13 

LM239 

553- 20 

NE536 

588- 17 

N8.T10 

237- 22 

fjiA78HVie 

604 - 91 

HA7924C 

608 - 14 

LM239A 

552- 48 

NE538 

580- 24 

NI8T100 

334- 43 

HA78L02C 

601 - 5 

CA3081 

548- 21 

LM258 

567- 90 

NE539 

565- 24 

N8T101 

334- 44 

/1A78L05C 

601 - 14 

CA3082 

548- 29 


589- 51 

NE540 

554-113 

N8T110 

339- 5 

jiA78L06C 

602 - 60 

CA3083 

547-166 

LM2901 

553- 35 


554-181 

N8T1 1 1 

339- 6 

fiA78L12C 

603- 29 

CA3089 

557-108 

LM2902 

595- 28 

NE541 

554-114 

N8T13 

331 - 24 
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1C MASTER 


Device 

Page-Line 

Oevice 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

□evice 

Page-Line 

Siqnetics (cont’d) 

N82S146 

1005 - 3 

N8267 

248 - 34 

SE527 

550- 2 

S82S190 

1007- 36 

TBA510 

560- 73 



N62S147 

1005 - 4 

N8268 

223- 12 

SE529 

550- 3 

S82S191 

1007- 37 

TBA520 

560 - 74 

N8T14 

335- 32 

N82S16 

1012 - 44 

N8269 

224-184 

SE531 

581 - 42 

S82S200 

1002- 14 

TBA530 

560- 75 

N8T15 

331 - 3 

N82S17 

1012- 38 

N8270 

234-181 

SE532 

567- 94 

S82S201 

1002- 13 

TBA540 

560- 76 

N3T16 

336- 47 

N82S180 

1006- 45 


252- 86 


589- 52 

S82S214 

1020 - 82 

TBA550 

560- 77 

N8T18 

253-190 

N82S181 

1006- 46 


1025- 62 

SE532A 

588- 47 

S82S215 

1021 - 52 


561 - 36 

N8T20 

250-187 

N82S184 

1007- 30 

N8271 

252- 97 

SE5334A 

575- 46 

S82S226 

1020- 50 

TBA560 

560- 78 

N8T22 

250 -153 

N82S18S 

1007- 31 


1025- 63 

SE535 

574 - 44 

S82S22S 

1020- 51 

TBA570 

554 - 78 

N8T28 

331 - 35 

N82S190 

1007- 34 

N8273 

253-141 

SE538 

574 - 45 

S82S23 

1003- 38 

TBA673 

612-130 

N8T24 

335- 20 

N82S191 

1007- 35 


1028- 30 

SE540 

554 -182 

S82S230 

1021 - 12 

TBA700 

554 - 79 

N8T25 

348- 8 

N82S200 

254- 42 

N8274 

253-136 

SE550 

609- 61 

S82S231 

1021 - 15 

TBA720A 

560-154 

N8T26 

256- 78 


1002 - 12 


1028- 26 

SE550L 

610- 21 

S82S240 

1021 r 50 

TBA750 

557-110 


1506-163 

N82S201 

254- 43 

N8276 

253- 88 

SE5533 

589- 12 

S82S241 

1021 - 53 


561 - 96 

N8T26A 

340- 40 


1002 - 11 


1027-103 

SE5534 

575- 45 

S82S25 

1011 - 43 

TBA890 

561 - 37 

N8T28 

256 - 68 

N82S204 

1002- 50 

N8277 

253-166 

SE5535 

588- 49 

S82S2708 

1006- 76 

TBA900 

561 - 38 


340- 47 

N82S205 

1002 - 51 


1028- 19 

SE5538 

588- 50 

S82S280 

1022- 27 

TBA915 

554-104 


1506-164 

N82S208 

1015- 35 

N8280 

229- 81 

SE5539 

582- 4 

S82S281 

1022- 33 

TBA920 

560-155 

N8T30 

340 - 1 

N82S21 

247-107 

N8281 

227- 95 

SE555 

600- 21 

S8200 

253-148 

TBA990 

560- 79 

N8T31 

*1898 


1011 - 80 

N8284 

228- 64 

SE5551 

608- 36 

S8201 

253-154 

TCA160 

554-183 


256-104 

N82S210 

1015- 42 

N8285 

230- 52 

SE5552 

608- 38 

S8202 

253-125 

TCA210 

554-102 


1506-144 

N82S214 

1020- 73 

N8288 

231 - 30 

SE5553 

608- 44 

S8203 

253-131 

TCA220 

592 - 21 


1 509 - 1 SB 

N82S215 

1021 - 40 

N8290 

229- 82 

SE5554 

608- 63 

S8230 

249-164 

TCA240 

612-120 

N8T32 

*1898 

N82S226 

1020- 35 

N8291 

227- 97 

SE5555 

608- 49 

S8231 

250- 42 

TCA270 

561 -206 


256-106 

N82S229 

1020- 37 

N8292 

230- 15 

SE556 

600- 93 

S8232 

249-167 

TCA280 

616 - 32 


1509-162 

N82S23 

1003- 17 

N8293 

228- 50 

SE558 

600-111 

S8233 

247 -154 

TCA290 

557 -182 

N8T33 

*1898 

N82S230 

1021 - 2 

N9300 

251-111 

SE559 

600-115 

S8234 

248-151 

TCA410A 

563- 7 


. my 

N82S23 1 

1021 - 4 

N9308 

246- 92 

SE560 

597- 23 

S8235 

248-157 

TCA410B 

563- 22 


1509-163 

N82S240 

1021 - 39 

N9309 

249-115 

SE561 

597- 25 

S8241 

244- 93 

TCA410D 

563- 23 

N8T34 

341 57 

N82S241 

1021 - 41 

N9312 

249-165 

SE562 

597- 27 

S8242 

244-178 

TCA420 

557-111 

NST3S 

*1838 

N82S25 

101 1 - 29 

N19313 

250- 43 

SE565 

597- 29 

S8243 

254-118 

TCA440 

554- 40 


256-108 

N82S27 

1003 - 62 

N9314 

246-104 

SE566 

597- 42 

S8250 

233- 32 

TCA450 

613- 48 


1509-165 

N82S2708 

1006 - 47 

N9322 

247-157 

SE567 

596-143 

S8251 

231 -153 

TCA490 

555-186 

N8T36 

*1898 

N82S280 

1022- 13 

N9324 

225- 8 


598-102 

S8252 

231 -154 


591 - 29 


256-109 

N82S281 

1022- 15 

N9334 

246- 19 

SE592 

546- 95 

S8260 

224-141 

TCA520 

582- 34 


1509-166 

N82S290 

1023- 4 

N93415A 

1015- 53 

ST100 

598- 41 

S8261 

224-148 

TCA530 

559- 87 

N8T363 

255 - 9T 

N82S29* 

1023 - 5 


1015 - 83 

SU536 

587- 25 

S8262 

?55 - 24 

TCAS40 

56? - 2 

N8T37 

336- 19 

N82S30 

249-170 

N93425 

1015- 90 

S3001 

*1860 

S6263 

248-162 

TCA580 

599 - 8 

N8T38 

341 - 7 

N82S31 

249-171 

N93425A 

1015- 56 


257 - 26 

S8264 

248-168 


613-110 

N8T380 

336- 6 

N82S32 

249-172 

N9602 

251 - 29 


1507-194 

S8266 

248- 25 

TCA640 

560 - 80 

N8T39 

*1909 

N82S33 

248- 3 

OM200 

554- 21 

S3002 

*1868 

S8267 

248- 35 

TCA650 

560- 81 


256-110 


248- 26 

PA239 

555-185 


224-177 

S8269 

224-185 

TCA660 

560- 82 


1509-170 

N82S34 

248- 36 


1 129- 3 


1507-189 

S8270 

234-182 

TCA730 

554-106 

N8T80 

233-197 

N82S400 

1023 - 97 

SAA1027 

558 - 82 

S3101A 

1011 - 30 


252- 85 

TCA740 

554-107 

N8T90 

226- 86 

N82S400A 

1023- 95 


613-158 

S8T04 

325-104 

S8271 

252- 98 

TCA750 

559- 88 


234- 59 

N82S401 

1023 - 98 

SAA1028 

556-169 

S8T05 

325- 64 

S8273 

253 142 

TCA760 

554-184 

(M8T93 

226- 62 

N82S401 A 

1023 - 96 

SAA114 

557- 18 

S8T06 

325- 88 


1028- 31 

TCA770 

557-112 

N8T94 

226 - 1 36 

N82S41 

244-129 

SAFI 031 

560-201 

S8T09 

234- 70 

S8274 

253-137 


557-143 

N8T95 

225-176 

N82S42 

244-196 

SAFI 032 

560-202 


331 - 63 


1028- 27 

TCA800 

560- 83 


1506 -139 

N82S50 

233 - 34 

SAJ1 10 

558-136 

S8T10 

237- 23 

S8280 

229- 85 

TCA820 

612-119 

N8T96 

226-194 

N82S52 

231 -179 

SAJ250 

556-170 

S8T13 

331 - 25 

S8281 

227 - 96 

TCA980 

545-134 


1506-140 

N82S62 

255- 40 

SAK140 

613- 16 

S8T14 

335- 33 

S8284 

228- 65 

TDA0301 

584- 20 

N8T97 

225-177 

N82S66 

248- 27 

SA1458 

591 - 12 

S8T18 

253-191 

S8285 

230- 53 

TDA0319 

552- 24 


1506-141 


248- 76 

SA532 

567- 93 

saiau 

233 - 1 96 

S6266 

231 - 3i 

TDAG324 

555 - 8 

N8T98 

226-195 

N82S67 

248- 37 


590 - 49 

S8T90 

226- 87 

S8290 

229- 86 

TDA0358 

591 - 39 


1506-142 

N82S70 

251 -148 

SA534 

567-144 


234 - 60 

S8291 

227- 98 

TDA0555 

600- 22 

N82S09 

1011 -104 


1026- 35 


594- 61 

S82S09 

1011 -106 

S8292 

230- 16 

TDA0723 

609- 82 

N82S10 

1015 - 65 

N82S71 

251 -149 

SA555 

600 - 23 

S82S10 

1015-103 

S8293 

228- 51 

TDA0741 

564- 39 

N82S100 

254- 51 


1026- 36 

SA556 

600 - 94 


1016- 6 

S9309 

249-116 


583- 17 


1002 - 7 

N82S82 

223-132 

SA558 

600-110 

S82S100 

254 - 52 

S9602 

251 - 30 

TDA0748 

582- 54 


1506-167 

N82S83 

223-100 

SA559 

600-114 


1002- 9 

TAA1002 

555-143 

TDA1002 

545-191 

N82S101 ' 

254- 53 

N82S90 

229-107 

SA709C 

584- 45 

S82S101 

254 - 54 

TAA263 

546- 96 


554 - 8 


1002 - 4 

N82S91 

227-122 

SA723C 

609- 81 


1 002 - 8 


555-141 

TDA1003A 

558- 77 


1506-168 

N8200 

253-147 

SA741C 

583- 16 

S82S102 

1002- 36 

TAA310A 

555-142 


613-166 

N82S102 

1002 - 34 

N8201 

253 - 1 53 

SA747C 

591 - 10 

S82S103 

1002- 37 

TAA320 

545 -138 

TDA1004A 

555- 44 

N82S103 

1002- 35 

N8202 

253-124 

SC/MP 

1505-117 

S82S11 

1015-104 

TAA320A 

545-139 

TDA1005 

557-183 

N82S106 

1002- 45 

N8203 

253-130 

SD5000 

313- 27 


1016- 12 

TAA370 

554- 22 

IDA 1006 

558- 80 

N82S107 

1002- 46 

N8204 

1000 - 39 

SD5001 

313- 26 

S82S114 

1004- 28 

TAA550 

559- 86 


613-167 

N82S1 1 

1015- 89 

N8228 

1021 -105 

SD5100 

313- 65 

S82S115 

1005- 89 


605- 65 

TDA1009 

555-108 

N82S110 

1015- 52 

N8228CB 

999- 40 

SD5101 

313- 64 

S82S123 

1003- 40 


605- 70 

TDA1010 

555 - 45 

N82S111 

1015- 55 

N8230 

249-163 

SD5200 

316- 54 

S82S126 

1003- 96 


605- 74 

TDA1023 

616- 33 

N82S112 

247-102 

N8231 

250- 41 

SD5300 

316- 30 

S82S129 

1003-103 


608- 24 

TDA1024 

616- 34 


1010-106 

N8232 

249-166 

SD5301 

599- 90 

S82S130 

1004- 93 


608- 29 

TDA1028 

546- 18 

N82S114 

1004- 10 

N8233 

247-153 

SD5350 

260- 57 

S82S131 

1004- 99 

- 

608- 33 

TDA1029 

546- 19 

N82S115 

1005 - 23 

N8234 

248-150 


312- 75 

S82S136 

1006- 34 

7AA630 

560- 66 ' 

TDA1060 

611 - 15 

N82S116 

1012 - 28 

N8235 

248-156 


315- 47 


1006- 54 

TAA960 

545- 24 

TDA1458 

590- 20 

N82^117 

1012- 25 

N8241 

244- 92 

SD5600 

310- 65 

S82S137 

1006- 35 

TAA970 

545-133 

TDA2500 

560- 84 

N82S12 

247-101 

N8242 

244-177 

SD6000 

559- 14 


1006- 64 

TBA120 

557-109 

TDA2510 

560- 85 


1010-105 

N8243 

254-117 

SE5008 

321 - 11 

S82S140 

1005- 85 


561 - 95 

TDA2520 

560- 86 

N82S123 

1003 - 21 

N8250 

233- 31 

SE5009 

321 - 6 

S82S141 

1005- 88 

TBA1440 

546- 97 

TDA2522 

560- 87 

N82S126 

1 003 - 68 

N8251 

231 -151 

SES018 

*1913 

S82S16 

1012 - 82 


561 -203 

TDA2523 

560- 88 

N82S129 

1003- 71 

N8252 

231 -152 


320 - 1 01 

S82S1 7 

1012- 76 

TBA14406 

561 -205 

TDA2530 

560- 89 

N82S130 

1004- 73 

N8260 

224-140 

SE5018F 

*1913 

S82S180 

1006 - 71 

TBA1441 

561 -204 

TDA2540 

562- 3 

N82S131 

1004- 75 

N8261 

224-147 

SE5018N 

*1913 

S82S181 

1006- 75 

TBA327 

560- 68 

TDA2541 

546- 98 

N82S136 

1006 - 9 

N8262 

255- 23 

SE510 

547-196 

S82S184 

1007- 32 

TBA395 

560- 69 


562- 4 

N82S137 

1006- 14 

N8263 

248-161 

SE511 

547-197 


1022-104 

TBA396 

560- 71 

TDA2560 

560- 90 

N82S14G 

1005- 18 

N8264 

248-167 

SE515 

545- 51 

S82S185 

1007- 33 

TBA.440 

561 -202 

TDA2571 

560-156 

N82S141 

1005- 24 

N8266 

248 - 24 

SE526 

550- 19 


1022-105 

TBA500 

560- 72 

TDA2573 

560-157 
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Device 

Page-Line 

Device 

Pege-Une 

Device 

Page-Line 

Device 

Pege-Une 

Device 

Page-Line 

Siqnetics (cont’d) 

10147 

1011-111 

2518 

1028 - 56 

54H01 

242-109 

54LS279 

246-186 

54100 

246- 74 



10148 

218- 40 

2519 

1028- 58 

54H04 

226- 49 

54LS28 

245-167 

54107 

236- 26 

TDA2581 

560-158 


1011 - 89 

2521 

1029- 1'1 

54H05 

226-123 

54LS290 

229- 49 

54109 

235- 66 

TDA2590 

560-159 

10149 

218- 84 

2522 

1029- 30 

54H08 

239- 54 

54LS293 

227- 51 

5411 

238-122 

TDA2600 

561 -155 


1003- 58 

2524 

1024- 68 

54H10 

241 - 59 

54LS30 

239-150 

54116 

246 - 90 

TDA2610 

561 - 97 

10151 

218- 47 

2525 

1024-100 

54H101 

235- 9 

54LS32 

245- 31 

5412 

241 - 83 

TDA2611 

555- 46 


1011 - 90 

2526 

1021 - 97 

54H102 

234-188 

54LS33 

245-192 

54121 

250-134 

TDA2620 

559-154 

10155 

218- 20 

2527 

1029- 50 

54H103 

235- 19 

54LS365 

225-164 

54123 

251- 56 


561 -124 


1010-100 

2528 

1029 - 46 

54H106 

235-188 

54LS366 

226-182 

54125 

225- 67 

TDA2630 

559-155 

10158 

218-112 

2529 

1029 - 45 

54H108 

235- 31 

54LS367 

225-166 

54126 

225- 97 


561 -125 

10159 

218-117 

2530 

1021 - 79 

54H11 

238-155 

54LS368 

226-184 

54128 

334 - 39 

TDA2631 

559-156 

10160 

219- 41 

2532 

1028 - 90 

54H20 

240- 58 

54LS37 

242- 14 

'5413 

255-119 


561 -126 

10161 

216- 93 

2533 

1029- 72 

54H21 

238-106 

54LS375 

246-159 

54132 

255-150 

TDA2640 

611 - 16 

10162 

216- 84 

2580 

1023- 3 

54H22 

240-182 

54LS38 

242-165 

5414 

255-184 

TDA2670 

560 - 91 

10164 

218- 95 

2600 

1023 - 64 

54H30 

239-165 

54LS386 

244-117 

54145 

232 - 7 

TDA2680 

561 - 39 

10165 

219- 26 

2600-1 

1023- 18 

54H40 

240-133 

54LS395 

252 - 60 

54147 

254-180 

TDA2690 

561 - 40 

10170 

219- 32 

2601 

1014- 28 

54H50 

244- 39 

54LS40 

240-114 

54148 

254-156 

TDA2700 

562- 33 

10171 

216-107 

2606 

1015- 9 

54H51 

243-146 

54LS42 

231 -175 

54150 

250-107 

TDA2710 

562 - 34 

10172 

216-100 

2606-1 

1014- 75 

54H52 

242-199 

54LS51 

243-172 

54151 

249-191 

TDA2720 

562- 35 

10173 

218- 16 

2607 

1022- 67 

54H53 

243- 90 

54LS54 

243- 44 

54152 

249-130 

TDA2730 

562- 36 

10174 

218-104 

2608 

1022- 78 

54H54 

243- 55 

54LS55 

243-190 

54153 

249- 14 

TDA3081 

548 - 22 

10175 

217-188 

2608-1 

1022- 66 

54H55 

243-199 

54LS670 

247- 90 

54154 

233 - 72 

TDA3082 

548- 30 

10176 

216-143 

2609 

999- 71 

54H60 

254 - 74 


1010- 90 

54155 

232- 72 

TDA3083 

547-169 

10179 

216- 36 

2611 

1014- 23 

54H61 

254- 82 

54LS73 

236- 56 

54156 

232 - 109 

UDN571 1 

344 - 148 

10180 

216- 11 

2612 

1014- 18 

54H62 

254 - 91 

54LS74 

236-178 

54157 

247-155 

UDN5712 

345- 50 

10181 

216- 22 

2613-20 

1018-102 

54H71 

234-197 

54LS75 

246-157 

54158 

248- 42 

UDN5713 

345-146 

10188 

216- 42 

2613-30 

1019- 17 

54H72 

234-157 

54LS76 

236-112 

5416 

233-145 

UDN5714 

346- 12 

10189 

216- 44 

2613-45 

1019- 42 

54H73 

236- 75 

54LS78 

235- 47 

54160 

229-136 

ULN2001 

346-106 

10190 

' 218-150 

2613-5 

1018- 88 

54H74 

236-194 

54LSS5 

225- 23 

54161 

228- 9 


548- 57 

10191 

218-137 

2614-20 

1017-110 

54H76 

236-120 

54LS86 

244-115 

54162 

229-190 

ULN2002 

346-122 

10192 

216-119 

2614-30 

1018- 16 

54LS00 

241 -146 

54LS90 

229- 47 

54163 

227-148 


548- 58 

10211 

217- 35 

261 4-45 

1018- 50 

54LS01 

242- 88 

54LS92 

231 - 23 

54164 

253 - 45 

ULN2003 

346- 74 

10216 

219- 3 

2616 

1023- 54 

54LS02 

245-165 

54LS93 

227- 49 


1027- 82 


548- 59 

10231 

216-135 

2616-1 

1023- 27 

54LS03 

242- 90 

54LS96 

252-125 

54165 

252-201 

ULN2004 

346- 93 

1103 

1008- 34 

2617 

1023- 55 

54LS04 

226-. 31 

54S00 

241 -174 


1027- 41 


548- 60 

1404 A 

1024-113 

2617-1 

1023- 28 

54LS05 

226-107 

54S02 

245-176 

54166 

253- 21 

ULN2111 

557-113 

1702A 

1004 - 49 

2627-2 

1008 - 65 

54LS08 

239 - 44 

54S03 

242-120 


1027- 51 


561 - 98 

21F02 

1017- 3 

2627-3 

1008 - 90 

54LS09 

239- 97 

54S04 

226 - 60 

5417 

233-107 


1 129 - 3 

21F02-2 

1016- 87 

2633 

1023-112 

54LS10 

241 - 42 

54S05 

226-134 

54170 

247 - 40 

ULN2208 

557- 57 

21F02-4 

1017- 37 

2650 

1506-131 

54LS107 

236 - 58 

54808 

239 - 58 

54174 

237-179 

Ui_N2209 

557 - 58 

21 l02 

1 01 7 - 4 


1530- 4 

54LS109 

235- 86 

54S09 

239-105 

54175 

237 - 54 

ULN2211 

557-114 

21L02-1 

1017- 83 


1 147- 11 

54LS11 

238-139 

54S10 

241- 68 

54180 

255 - 25 


561 - 99 

21L02-3 

1017- 14 


i 147- 12 

54LS112 

235-167 

54S1 1 

238-164 

54181 

224 - 39 

10100 

217- 52 

21L02-6 

1017- 71 


f 147- 13 

54LS113 

235-106 

548112 

235-178 

54182 

224-111 

10101 

217- 93 

2101 

1014- 11 


f 147- 14 

54LS114 

235-140 

54S113 

235-117 

54190 

230- 72 

10102 

217-110 


1015- 31 


| 147- 15 

54LS12 

241 - 96 

54S114 

235-149 

54191 

228- 82 

10103 

217-100 

2101-4 

1014- 62 


1 147- 16 

54LS125 

225- 84 

54S133 

239-195 

54192 * 

230-126 

10104 

216-169 

2101-6 

1015- 3 


f 147- 17 

54LS126 

225-116 

54S134 

239-180 

54193 

228-138 

10105 

217- 83 

2101AL-2 

1016- 88 


1 147- 18 

54LS13 

255-137 

54S139 

232-170 

54194 

251 -202 

10106 

217- 46 

2102-1 

1017- 84 


1 147- 19 

54LS132 

255-168 

54S140 

234-110 


1025- 97 

10107 

217- 9 

2102-4 

1017- 34 


1 147- 20 

54LS136 

244-162 


333- 35 

54195 

251 -109 

10108 

216-160 

2102-6 

1017- 72 


! 147- 21 

54LS138 

232-203 

54S15 

239- 5 


1026- 22 

10109 

217 - 72 

2102A 

1016-114 


H 147- 22 

54LS139 

232-159 

54S151 

250 - 27 

54198 

252-157 

10110 

217- 22 

2102A-2 

1016- 86 


1 151 - 21 

54LS14 

256 - 4 

54S153 

249- 49 


1027 - 21 

10111 

217- 34 

2102A-4 

1017- 35 


1 152- 3 

54LS15 

238-184 

54S157 

247-192 

54199 

252-143 

10112 

217- 61 

2102A-6 

1017- 73 

2650A 

1506-132 

54LS151 

250- 14 

54S158 

248- 74 


1027 - 23 

10113 

216-175 

2102AL 

1017- 2 

2651 

1506-147 

54LS153 

249- 39 

54S174 

238- 12 

542 

1 129- 3 

10114 

218-180 

21 02AL-4 

1017- 36 

2652 

349- 94 

54LS154 

233- 81 

54S181 

224- 73 

5420 

240- 21 

10115 

219- 13 

2111 

1014- 4 


1506-151 

54LS157 

• 247-180 

54S189 

1011 - 36 

'5421 

238 - 77 

10116 

219- 2 


1015- 24 

2655 

1506-154 

54LS158' 

248- 63 

54S20 

240 - 70 

5426 

233-189 

10117 

217-153 

2111-4 

1014- 52 

2656 

1506-157 

54LS161 

228- 37 

54S200 

1012- 83 

5427 

245- 95 

10118 

217-132 

2111-6 

■ 1014-116 

2660 

1009- 22 

54LS163 

227-172 

54S201 

1012- 84 

54279 

246-168 

10119 

217-120 

2112 

1013-109 

2660-1 

1009- 69 

54LS164 

253- 68 

54S22 

240-194 

5428 

245-137 

10121 

217-142 


1015- 18 

2660-2 

1009-100 


1027- 80 

54S253 

249- 87 

54298 

237-124 

10123 

216-116 

2112-4 

1014- 44 

2660-3 

1009 - 23 

54LS170 

247- 65 

54S258 

248-108 


248- 14 

10124 

218-161 

2112-6 

1014-108 

2665 

1023-116 


1010- 73 

54S260 

245- 80 

5430 

239-129 

10125 

218-147 

2115A 

1015- 69 

2675 

1009-107 

54LS173 

237- 33 

54S301 

1012- 77 

5432 

245- 13 

10129 

219- 17 

2115AL 

1015- 70 

2680 

1008-115 

54LS174 

237-201 

54S32 

245- 37 

5433 

245-181 

10130 

217-161 

2125 

1016- 36 

2680-1 

1009 - 53 

54LS175 

237- 80 

54S40 

240-143 

5437 

' 241 -196 

10131 

216-134 

2125A 

1015- 74 

2680-2 

1009-105 

54LS181 

224- 58 

54S51 

243-153 

5438 

242-142 

10132 

218- 3 

2125AL 

1015- 75 

2690-2 

1009-123 

54LS190 

230- 95 

54S64 

243-101 

5439 

242-144 

10133 

217-171 

2125L 

1016- 37 

2690-3 

1010- 8 

54LS191 

228-105 

54S65 

243-112 

5440 

240- 94 

10134 

218- 10 

25L01 

1013- 8 

2690-4 

1010- 20 

54LS192 

230-153 

54S74 

236-203 

5442 

231 -149 

10135 

216-156 

2501 

1013- 7 

2704 

1005- 98 

54 LSI 93 

228-164 

54S85 

225 - 28 

5443 

231 - 86 

10136 

216- 62 

2502 

1024- 53 


1511 -151 

54LS195A 

251 -134 

54S86 

244-130 

5444 

231 -106 

10137 

216- 75 

2503 

1024 - 88 

2708 

1007 - 5 

54LS20 

240- 41 

540 

1 129- 3 

5445 

232 - 34 

10139 

218- 79 

2504 

1025- 4 


1511 -159 

54LS21 

238- 94 

5400 

241 -125 

5446 

325-157 


1003- 3 

2505 

1024- 63 

2901-1 

*1851 

54LS22 

240-168 

5401 

242- 52 

5447 

325-127 

10140 

218- 44 

2506 

1024- 29 

3001 

*1860 

54LS221 

251 - 6 

5402 

246-135 

5448 

325- 61 


1011 - 88 

2507 

1024- 30 

3002 

*1868 

54LS251 

250- 70 

5403 

242- 54 

5450 

244 - 25 

10141 

218-128 

2509 

1028- 62 

3207A 

343-132 

54LS253 

249- 78 

5404 

226- 12 

5451 

243-130 


1026 - 56 . 

2510 

1028-109 

3207A-1 

343-133 

54LS257 

248-133 

5405 

226 - 85 

5453 

243 - 76 

10142 

218- 34 

2511 

1029- 44 

521 

1 129- 3 

54LS26 

242-182 

5406 

233-163 

5454 

243- 24 

10144 

218- 65 

2512 

1024- 94 

522 

1 129- 3 

54LS260A 

245- 77 

5407 

233-125 

5460 

244- 58 


1012- 16 

2513 

999- 18 

526 

1 129- 3 

54LS261 

223-140 

5408 

239 - 24 

5470 

234-179 

10145 

218- 30 

2516 

999 - 36 

529 

f 129- 3 

54LS266 

244-192 

5409 

239- 78 

5472 

234-144 


1011- 4 

2517 

1024- 31 

54H00 

241 -163 

54LS27 

245-113 

5410 

241- 22 

5473 

236 - 24 
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1C MASTER 


Device 

Page-Line 

Device 

Page- Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Signetics (cont’d) 

74LS145 

232- 14 

74LS85 

225- 24 

74126 

225- 98 

7453 



74LS15 

238-185 

74LS86 

244-116 

74128 

234- 55 

7454 

5474 

236-158 

74LS151 

250- 15 

74LS90 

229- 48 


334 - 37 

7460 


246 - 1 38 

74LS153 

249- 40 

74LS92 

231 - 24 

7413 

555-120 

7470 

5475 

246-140 

74LS154 

233 3° 

74LS93 

227 50 

74132 

255 -15’ 

7472 

5476 

236-100 

74LS155 

232- 91 

74LS958 

251 -183 

7414 

255-185 

7473 

5477 

246-110 

74LS156 

232-127 

74LS96 

252-126 

74145 

232- 8 

7474 

5480 

223- 10 

74LS157 

247 ’81 

74SQO 

24i .175 

74147 

254-181 


5483 

223- 48 

74LS158 

248 - 64 

74S02 

245 -177 

74148 

254-157 

7475 

5485 

225 - 6 

74LS160 

229-165 

74S03 

242 -121 

74150 

250-108 

7476 

5486 

244- 90 

74LS16! 

228- 38 

74S04 

226- 61 

74151 

249-192 

7477 

5490 

229- 17 

74 LSI 62 

230- 8 

74S05 

226-135 

74153 

249- 15 

7480 

5491 

253- 89 

74LS163 

227 - 1 73 

74S08 

239- 59 

74154 

233- 73 

7483 


1027- 99 

74LS164 

253- 70 

74S09 

239-106 

74155 

232- 73 

7485 

5492 

231 - 5 


1027- 81 

74S10 

241 - 70 

74156 

232-110 

7486 

5493 

227- 22 

74LS170 

247- 66 

74S11 

238-165 

74157 

247-156 

7490 

5494 

252- 73 


1010- 74 

74S112 

235-179 

74158 

248- 43 

7491 


1026- 65 

74LS173 

237- 34 

74S113 

235-118 

7416 

233-146 


5495 

251 -167 

74LS174 

238- 2 

74S114 

235 - 1 50 

74160 

229-137 

7492 


1025- 95 

74 LSI 75 

237- 81 

74S133 

239-196 

74161 

228- 10 


5496 

252-119 

74LS181 

224- 59 

74S134 

239-181 

74162 

229-191 



1026-114 

74LS190 

230 - 96 

74.5135 

244-202 

74163 

227-149 


550 

% 129- 3 

74LS191 

228-106 

74S138 

233 - 9 

74164 

253- 46 


55325 

344- 45 

74LS192 

230-154 

74S139 

232-171 


1027- 83 


555 

1 129- 3 

74LS193 

228-165. 

74S140 

234-111 

74165 

253 - 3 


560 

f 129- 3 

74LS194A 

252- 22 


333- 36 


1027 - 42 


561 

1 129- 3 

74LS1S5A 

251 -135 

74S1 5 

239 - 6 

74166 

253 - 22 


562 

1 129- 3 

74LS196 

229-104 

74S151 

250- 28 


1027- 52 


565 

f 129- 3 

74LS197 

227-118 

74S153 

249- 50 

7417 

233 - 1 08 

75S 1 08 

566 

1 129- 3 

74LS2C 

240 - 42 

7481 C7 

249 2 

74170 

247 - 41 

75S20/ 

569 

1 129- 3 

74LS21 

238- 95 

74S158 

248- 75 

74173 

237- 24 


592 

1 129- 3 

74LS22 

240-169 

74S172 

247-97 

74174 

237-180 

75S208 

74HOO 

241 -164 

74LS221 

251 - 7 


1010-102 

74175 

237- 55 


74H01 

242-110 

74LS240 

256-128 

74S174 

238- 13 

74176 

229- 83 

7520 

74H04 

226- 50 


333 - 5 

74S175 

237- 91 

74177 

227- 99 

7522 

74H05 

226-124 

74LS24 1 

256 - 1 60 

74S179 

251 - 1 46 

74180 

255- 26 

75232 

74H08 

239- 55 


332- 38 


252-101 

74181 

224- 40 

75J34 

74H10 

241 - 60 

74LS242 

256- 51 

74S181 

224- 74 

74182 

224-112 

7524 

74H101 

235- 10 


340- 58 

74S182 

224-123 

74190 

230- 73 

7528 

74H102 

■ 234-189 

74LS243 

256- 52 

74S189 

1011 - 21 

74191 

228- 83 

75324 

74H103 

235 - 20 


340- 59 

74S194 

252- 29 

74192 

230-127 

75325 

74H106 

235-189 

74LS244 

256-182 


1026- 53 

74193 

228-139 

75361 A 

74H108 

235- 32 

74LS251 

250- 71 

74S195 

251 -147 

74194 

251 -203 

75450B 

74H11 

238-156 

74LS253 

249- 79 

74S197 

227 -121 


1025- 98 

75451B 

74H20 

240- 59 

74LS257 

248-134 

74S20 

240- 71 

74195 

251 -110 

75452B 

74H21 

238-107 

74LS258 

248-100 

74S200 

1012- 45 


1026- 23 

75453B 

74H22 

240-183 

74LS26 

242-183 

74S201 

1012- 46 

74196 

229 - 84 

75454B 

74H30 

239-166 

74LS260A 

245- 78 

74S22 

240-195 

74197 

227-100 

8T31 

74H40 

240-134 

74LS261 

223-141 

74S251 

250- 81 

74198 

252 - 1 58 

8T32 

74H50 

244 - 40 

74LS266 

244-193 

74S253 

249- 88 


1027- 22 

8T33 

74H51 

243-147 

74LS27 

245-114 

74S257 

248-144 

74199 

252 - 1 44 

8T35 

74H52 

242-200 

74LS273 

238- 23 

74S258 

248 - 109 


1027- 24 

8T36 

74H53 

243- 91 

74LS279 

246-187 

74S260 

245- 81 

7420 

240- 22 

8T39 

74H54 

243- 56 

74LS28 

245-168 

74S280 

255- 39 

7421 

238- 78 

8X01 

74H55 

243-200 

74LS283 

223- .82 

74S301 

1012- 39 

74221 

250-192 

8X02 

74H60 

254- 75 

74LS290 

229- 50 

74S32 

245 - 38 

7423 

245- 69 


74H61 

254- 83 

74LS293 

227 - 52 

74S37 

242- 18 

7425 

245- 56 


74H62 

254 - 92 

74LS295 

252- 45 

74S38 

242-168 

7426 

233-190 


74H71 

235- 2 

74LS298 

237-143 

74S40. 

240-144 

7427 

245- 96 


74H72 

234-158 


248-186 

74S51 

243 - 1 54 

74279 

246-169 


74H73 

236- 76 

74LS30 

239-151 

74S64 

243-102 

7428 

245-138 


74H74 

236-195 

74LS32 

245- 32 

74S65 

243 -113 

74298 

237-125 


74H76 

236-121 

74LS33 

245-193 

74S74 

236-204 


248- 15 


74LS00 

241 -147 

74LS365 

225-165 

74S65 

225- 29 

7430 

239-130 


74LS01 

242- 89 

74LS366 

226-183 

74S86 

244-131 

7432 

245- 14 

8X04 

74LS02 

245 -166 

74LS367 

225-167 

74S89 

1011 - 31 

7433 

245-182 

74LS03 

242- 91 

74LS368 

226-185 

7400 

241 -126 

74365 

225-129 


74LS04 

226- 32 

74LS37 

242- 15 

7401 

242 - 53 


234- 74 


74LS05 

226-108 

74LS375 

246-160 

7402 

245-136 

74366 

226-149 


74LS08 

239- 45 

74LS378 

237 - 1 58 

7403 

242- 55 


234- 81 


74LS09 

239- 98 

74LS38 

242-164 

7404 

226- 11 

74367 

225-130 


74LS10 

241 - 43 

74LS386 

244 -118 

7405 

226- 88 


234- 87 


74LS107 

236- 59 

74LS390 

230- 42 

7406 

233-164 

74368 

226-150 


74LS109 

235- 87 

74LS395 

252- 61 

7407 

233-126 


234- 94 


74LS11 

238-140 

74LS40 

240-115 

7408 

239- 25 

7437 

241 -197 


74LS112 

235-168 

74LS42 

231 -176 

7409 

239- 79 

7438 

242-143 


74LS113 

235-107 

74LS51 

243-173 

7410 

241 - 23 

7439 

242-145 


74LS114 

235 -141 

74LS54 

243- 45 

74100 

246 - 75 

7440 

240- 95 


74LS12 

241 - 97 

74LSS5 

243 - 191 

74107 

236- 27 

7442 

231 -150 


74LS125 

225- 85 

74LS670 

247- 91 

74109 

235- 69 

' 7443 

231 - 87 


74LS126 

225-117 


1010- 91 

7411 

238 - 1 23 

7444 

231 -107 


74LS13 

255-138 

74LS73 

236- 57 

74116 

246- 91 

7445 

232- 35 


74LS132 

255-167 

74LS74 

236-179 

7412 

241 - 84 

7446 

325-158 

8048 

74LS136 

244-163 

74LS75 

246-158 

74121 

250-135 

7447 

325-128 

9301 

74LS138 

232-204 

74LS76A 

236-113 

74122 

250 - 1 72 

7448 

325- 62 

9304 

74LS139 

232-160 

74LS76 

235- 48 

74123 

251 - 57 

7450 

244- 26 

9310 

74LS14 

256- 5 

74LS83A 

223- 81 

74125 

225- 68 

7451 

243-131 

9316 


Device Page-Line 

Silicon General 


Page-Line 


243 - 

77 

243- 

25 

244 - 

59 

234- 

180 

23** - 

143 

236- 

25 

236- 

159 

246 - 

139 

246- 

141 

236- 

99 

246- 

111 

223- 

11 

223- 

49 

225- 

7 

244- 

91 

229- 

18 

253- 

90 

1027- 

100 

231 - 

6 

227- 

23 

252- 

74 

1026- 

66 

251 - 

168 

1025- 

96 

252- 

120 

1026- 

115 

338- 

7 

338- 

24 

337- 

45 

347- 

195 

337- 

55 

347- 

196 

347- 

48 

347- 

63 

347- 

138 

347- 

103 

347- 

29 

347 - 

87 

344 - 

15 

344 - 

46 

343- 

111 

344- 

112 

344- 

113 

345- 

23 

345- 

122 

345- 

188 

*1898 


*1898 


*1898 


*1898 


*1898 


*1909 


328- 

5 

*1877 


257 

24 

1507 

53 

1513 

43 

1531 

1 

f 148 

1 

1 152 

4 

328 

7 

1001 

55 

1513 

39 

328 

8 

1001 

54 

1513 

40 

596 

80 

*1883 


1509 

160 

1531 

2 

f 145- 

12 

? 145- 

13 

t 145- 

14 

* 145- 

15 

1 152- 

5 

1 152- 

6 

f 152- 

7 

1 152- 

8 

1 152- 

9 

1 152- 

10 

' 1510- 

36 

233- 

33 

223- 

113 

229- 

138 

228- 

11 


SG100 
SGI 01 
SGI 01 A 

SGI 02 
SGI 04 
SGI 05 
SG107 
SGI 08 

SG108A 
SG109K 
SG109T 
SG1 10 
SG1 11 
SG1 118 
SG1118A 
SGI 1.7K 
SG117T 
SGI 20-05 K 
SG120-05T 
SGI 20-1 2K 
SGI 20-1 2R 
SG120-12T 
SGI 20-1 5K 
SG120-15R 
SGI 20-1 5T 
SG120-5.2K 
SGI 20-5. 2R 
SG120-5.2T 
SG1217 
SG123 
SGI 24 

SGI 250 


SGI 39 
SG139A 
SG1401 
SGI 402 

SGI 436 

SG1436C 

SG1456 
SG1456C 
SGI 458 

SGI 468 
SG1468J 
SG1468T 
SGI 488 
SGI 489 
SGI 489 A 
SGI 495 
SGI 496 
SGI 501 

SG1501A 
SGI 502 
SG1511 
SGI 524 


SGI 532 
SGI 536 

SGI 556 
SGI 558 
SGI 568 
SGI 568 J 
SG1568T 
SGI 595 
SGI 596 
SGI 627 
SGI 629 


SGI 660 
SG170-05R 
SGI 760 
SG200 
SG2001 


609- 35 
581- 24 
55*! ■ 15 
575- 31 

563- 33 

610- 73 

610- 8 
575- 5 

566- 154 
574 - 20 
570- 51 
601 - 80 
601 - 33 

563- 15 
549 - 47 
573- 59 
570- 53 
609-102 

609- 92 

605-113 

605- 95 
607- 26 
607- 17 

606- 121 

607 - 68 

607- 58 

607- 42 
606 - 32 
606- 20 
606- 16 
580- 50 
601 -125 

567- 145 

593 - 37 
566-117 
567 - 23 
576 - 54 ' 
553 - 3 

552- 34 
546-101 
613 -182 

1 130- 17 
565-114 
585- 54 
565-124 
586 - 32 
585- 51 
586 - 34 

564- 58 
591 - 14 

608- 59 

610- 84 
610- 88 
331 - 53 
335- 52 
335- 63 
613-185 
612-121 
610- 91 

% 134- 17 

608- 64 
610- 96 
610- 54 
611 - 17 

1 130- 7 

f 130- 8 

610- 23 

565- 107 
579- 37 
577- 35 
590- 23 

608 - 60 
610- 85 
610- 89 
613-186 
612-122 
346- 47 
316- 33 
346- 32 
615-120 
583- 55 
605-100 
583- 56 

609- 36 
346 - 1 08 
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Page-Une Device 


Page-Line Device 


Page-Une Device 


PRODUCT INDEX j 

— i 

Page-Une Device Page-Une | ’ 


Silicon General 
(cont’d) 


SG2001 

548 

69 

SG2002 

346 

124 


548 

70 

SG2003 

346 

76 


548 

71 

SG201 

584 

38 

SG201A 

575 

32 

SG202 

563 

39 

SG204 

610 

74 

SG205 

610 

9 

SG207 

575 

6 

SG208 

574 

21 

SG208A 

570 

52 

SG209K 

601 

81 

SG209T 

601 

34 

, SG210 

563 

8 

SG211 

549 

48 

SG2118 

573 

60 

SG2118A 

570 

54 

SG217K 

609 

103 

1 SG217T 

609 

93 

SG220-05K 

605 

114 

! SG220-05P 

605 

115 

SG220-05T 

605 

96 

SG220-12K 

607 

27 

| SG220-12P 

607 

28 

SG220-12R 

607 

18 

SG220-12T 

607 

2 

! SG220-15K 

607 

69 

SG220-15P 

607 

70 

SG220-15R 

607 

59 

SG220-15T 

607 

43 

SG220-5.2K 

606 

33 

SG220-5 2P 

606 

34 

SG220-5.2R 

606 

21 

SG220-52T 

606 

17 

SS223 

601 

126 

SG224 

567 

146 


594 

62 

SG2250 

566 

iia 


567 

24 


576 

55 

SG239 

553 

22 

SG239A 

552 

46 

SG2401 

546 

102 

SG2402 

613 

183 

SG2501 

610 

92 


1 134 

17 

SG2501A 

608 

65 

SG2502 

610 

97 

SG2524 

611 

18 


1 130 

7 


1 130 

8 

SG2532 

610 

24 

SG270-05R 

605 

101 

SG300 

609 

11 

SG3001 

546 

103 

SG301A 

584 

21 

SG302 

563 

43 

SG304 

610 

41 


610 

75 

SG3045 

547 

149 

SG3046 

547 

150 

SG305 

609 

27 

SG305A 

610 

17 

SG3058 

616 

35 

SG3059 

616 

36 

SG307 

584 

7 

SG3079 

616 

37 

SG308 

583 

52 

SG308A 

571 

8 

SG3081 

548 

23 

SG3082 

548 

31 

SG3083 

547 

170 

SG309K 

601 

82 

SG309T 

601 

35 

SG310 

563 

25 

SG311 

550 

44 

SG3118 

583 

40 

SG3118A 

571 

9 

SG3146 

547 

151 

SG317K 

609 

104 

SG317T 

609 

94 


SG3183 
SG3183A 
SG320-05K 
SG320-05P 
SG320-05T 
SG320-12K 
SG320-12P 
.SG320-12R 
SG320-12T 
SG320-1 5K 
SG320-15P 
SG320-15R 
SG320-15T 
SG320-5.2K 
SG320-5.2P 
SG320-5.2R 
SG320-5.2T 
SG3217 . 
SG323 
SG324 


SG3501A 
SG3502 
SG351 1 
SG3524 


SG370-05R 

SG3818 

SG3818A 

SG3821 

SG3822 

SG3823 

SG3851 


SG3886 

SG4194CJ 

SG4194CR 

SG4194MJ 

SG4194MR 

SG4250 


547-171 

547-172 

605-116 

605-117 

605- 97 

607- 29 
607- 30 
607- 19 
607 - 3 

607- 71 
607- 72 

607 - 60 
607- 44 

606- 35 
606 - 36 
606 - 22 
606- 18 
582- 38 
601 -127 
567-147 
594- 63 

566- 119 

567- 25 
582- 22 
553- 45 
553- 23 
552- 47 

546- 104 
613-184 
610- 93 

1 134- 17 

608 - 66 
610- 95 
610- 55 
611 - 19 

| 130- 7 

1 130- 8 

609- 108 
346- 48 
316-- 34 
346- 33 
615-121 
605-102 

547 - 68 

547- 70 
547-152 
547-190 

547- 179 
346-109 

548- 72 
346-125 
548- 73 

346- 77 

548 - 74 
547-153 

610- 99 
610-101 
610-104 
610-107 
566-120 
567 - 26 
576- 49 

566- 121 

567- 27 
579- 32 
608 - 61 
610- 94 
341 - 13 
335- 41 

347- 49 
347- 50 
347- 64 
347- 65 
347- 30 
347- 31 
344- 47 
347-141 
347-142 
347-163 
347-164 
344-114 

344- 115 
345 - 24 

345- 123 
345-189 
344-116' 

1 344-117 


SG55462 

SG55463 

SG55464 

SG555 

SG555C 

SG556 

SG556C 

SG710 

SG710C 

SG711 

SG711C 

SG723 

SG723C 

SG741 


SG741C 

SG741S 

SG741SC 

SG747 

SG747C 

SG748 

SG748C 

SG75138 

SG7520 ' 

SG7521 

SG7522 

SG7523 

SG7524 

SG7525 

SG7528 

SG7529 

SG75325 

SG7534 

SG7535 

SG7538 

SG7539 

SG75450 

SG75451 

SG75452 

SG75453 

SG75454 

SG75460 

SG75461 

SG75462 

SG75463 

SG75464 

SG777 

SG777C 

SG7805ACK 

SG7805ACP 

SG7805ACR 

SG7805ACT 

SG7805AK 

SG7805AR 

SG7805AT 

SG7805CK 

SG7805CP 

SG7805CR 

SG7805K 

SG7805R 

SG7806ACK 

SG7806ACP 

SG7806ACR 

SG7806ACT 

SG7806AK 

SG7806AR 

SG7806AT 

SG7806CK 

SG7806CP 

SG7806CR 

SG7806CT 

SG7806K 

SG7806R 

SG7806T 

SG7808ACK 

SG7808ACR 

SG7808ACT 

SG7808AK 

SG7808AR 

SG7S08AT 

SG7808CK 

SG7808CR 

SG7808CT 

SG7808K 

SG7808R 

SG7808T 

SG7812ACK 


SG7812ACP 

603- 

SG7812ACR 

603- 

SG7812ACT 

616- 

SG7812AK 

603- 

SG7812AR 

603- 

SG7812AT 

603- 

SG7812CK 

603- 

SG7812CP 

603- 

SG7812CR 
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204 

177 

CM4009AE 

204 

178 

CM4010A 

204 

105 

CM4010AE 

204 

106 

CM401 1 

209 

191 


209 

192 

CM4012A 

209 

121 

CM4012AE 

209 

122 

CM4013A 

208 

117 

CM4013AE 

208 

118 

CM4014A 

214 

54 


1027 

115 

CM4014AE 

214 

55 

CM4015A 

214 

35 

CM4015AD 

1026 

91 

CM4015AE 

214 

36 


1026 

90 

CM4016A 

308 

87 


308 

100 

CM4016AE 

308 

88 


308 

101 

! CM4017A 

206 

147 

CM401 7AE 

206 

148 

CM4018A 

207 

117 

CM4018AE 

207 

118 

CM4019A 

210 

24 

CM4019AE 

210 

25 

CM4020A 

205 

157 

CM4020AE 

205 

158 

CM4021A 

214 

75 


1028 

10 

CM4021AE 

214 

76 

CM4022A 

207 

95 

CM4022AE 

207 

96 


CM4023A 

CM4023AE 

CM4024A 

CM4024AE 

CM4025A 

CM4025AE 

CM4026A 

CM4026AE 

CM4027A 

CM4027AE 

CM4028A 

CM4028AE 

CM4029A 

CM4029AE 

CM4030A 

CM4030AE 

CM4032A 

CM4032AE 

CM4033A 

CM4033AE 

CM4034A 


CM4036AE 

CM4037A 

CM4037AE 

CM4038A 

CM4038AE 

CM4039A 

CM4039AE • 

CM4040A 

CM4040AE 

CM4041A 

CM4041AE 

CM4042A 

CM4042AE 

CM4043A 

CM4043AE 

CM4044A 

CM4045A 

CM4045AE 

CM4047A 

CM4047AE 

CM4048A 

CM4048AE 

CM4049A 

CM4049AE 

CM4050A 

CM4050AE 

CM4051 A 

CM4051AE 

CM4052B 

CM4052BE 

CM4053A 

CM4053AE 

CM4068A 

CM4068AE 

CM4069A 

CM4069AE 

CM4070A 

CM4070AE 

CM4071A 

CM4071AE 

CM4073A 

CM4073AE 

CM4076A 

CM4076AE 

CM4077A 

CM4077AE 

CM4078A 

CM4078AE 

CM4081A 

CM4081AE 

CM4102 

CM4116A 

CM4116AE 

CM4508 

CM4511B 


209-157 

209- 158 

205-111 
205-112 
21 1 - 55 
211 - 56 
207- 3 

207- 4 

208- 189 

208- 190 
207-143 
207-144 
207- 74 
207- 75 

210- 84 
210- 85 
204 - 29 
204 - 30 
207- 14 

207- 15 
214-100 

1027-111 
214 -101 
1027-106 
213-175 
1026 - 86 
213-176 
1026- 77 
212- 52 
1010- 98 
212- 53 
210- 3 

210- 4. 

204- 37 

204 - 38 
212- 47 

1010- 99 

212- 48 

205- 135 
205-136 

205 - 80 
205 - 90 
211 -154 

211 - 155 

211 - 191 
211 -192 
211 -172 

213- 130 
213-131 
213- 41 
213- 42 
211 -101 
211 -102 

204- 197 

205- 2 
204-124 

204- 125 

314-110 
314-111 
314- 54 
314- 55 
310-118 
311 - 2 

209- 92 
209 - 93 

205- 26 
205- 27 

210 - 86 
210- 87 
210-163 
210-164 

209- 45 
209 - 46 

208- 150 

208- 151 

210- 104 
210-105 
210-181 
210-182 

209- 70 
209 - 71 
207- 20 

207- 21 
308-102 
308-103 

212 - 12 

208- 41 


CM451 IB 
CM4511BE 

CM4514B 

CM4514BE 

CM4515B 

CM4515BE 

CM4518B 

CM4518BE 

CM4520B 

CM4520BE 

UC4250 


UHC/D-407 

UHC/D-408 


Sprague Electric 
Company 


TPQ3724 

TPQ3725 

TPQ3725A 

UCN-1403 

UCN-1404 

UCN-4102A 

UCN-4103 

UCN-4104 

UCN-4105 


UDN-361 1 
UDN-361 2 
UDN-361 3 
UDN-361 4 
UDN-5703A 
UDN-5706A 

UDN-5707A 

UDN-571 1 

UDN-5712 

UDN-571 3 

UDN-571 4 

UDN-5733A 

UDN-6118A 

UDN-6128A 

UDN-6144 

UDN-6144A 

UDN-6164 

UDN-6164A 

UDN-6184 

UDN-6184A 

UDN-7180A 

UDN-7183 

UDN-7183A 

UDN-7184 

UDN-7184A 

UDN-7186 

UDN-7186A 

UHC/D-400 


547-110 

547-111 

547- 112 
213- 90 
213- 91 
207-154 
556-171 

556- 172 
213- 84 
554-100 
213-109 

557- 19 
213- 96 

556- 173 
213- 97 

557- 20 
213-132 
557- 21 
346 - 64 

548- 16 
346- 61 
548- 17 
346-164 
548-133 
346-168 
548-136 
346-165 
548-137 
346-169 
548-138 

344- 149 

345- 51 

345- 147 

346- 13 
345-155 
234- 11 
344-166 
344-178 

344- 150 

345- 52 

345- 148 

346- 14 
346- 19 
326 - 36 
326- 37 

t 110- 2 
326- 39 
1 110- 2 
326- 45 
1 110- 2 
326- 57 
326- 81 
1 110- 2 
326- 82 
1 110- 2 
326- 83 
I 110- 2 
326- 84 
234- 14 
344 -169 
234- 36 
345-158 
234 - 37 
345-159 
234- 15 
344-170 
234 - 24 


345- 62 
234- 25 

345- 63 
234- 46 

346- 22 
234- 47 
346- 23 
234- 16 

344- 171 
234- 38 

345- 160 
234- 39 
345-161 
234- 17 

344- 172 
234- 26 

345- 64 
234- 27 
345 - 65 
234- 48 

346- 24 
234- 49 
346- 25 
234- 18 

344- 173 
234 - 40 

345- 162 
234- 41 
345-163 
234- 19 

344- 174 
234- 28 

345- 66 
234- 29 
345 - 69 
234- 50 

346- 26 
234- 51 
346- 27 
326- 61 
326 - 66 
326 - 85 
326- 41 
326- 46 
326- 47 
2?4 - 20 

344- 175 
234- 42 

345- 164 
234- 43 
345-165 
234- 21 

344- 176 
234- 30 

345- 70 
234- 31 

345- 71 
234- 52 

346- 28 
234- 53 
346- 29 
346-110 
548- 75 

f 119- 11 
1 119- 12 
346-126 
548- 76 
f 119- 11 
l 119- 12 
346- 78 
548 - 77 
f 119- 11 
1 119- 12 
346- 94 
548- 78 
f 119- 12 
346- 79 
548 - 79 
346-111 
548- 94 
346-127 
548- 95 
346- 80 
548- 96 
346- 95 
548- 97 
346- 81 


ULN-201 5A 
ULN-2021 A 


ULN-2031 A 
ULN-2032A 
ULN-2033A 
ULN-2046A 
ULN-2047A 
ULN-2054A 
ULN-2061 M 


ULN-2081 A 
ULN-2082A 
ULN-2083 
ULN-2086A 
ULN-21 1 1 

ULN-21 13 
ULN-21 14 
ULN-2120 
ULN-21 21 
ULN-21 24 
ULNt2125 
ULN-21 27 
ULN-21 36 
ULN-21 37 
ULN-21 39 
ULN-21 40 
ULN-21 4 
ULN-21 42 
ULN-21 51 
ULN-2165 
ULN-21 71 
ULN-2204A 
ULN-2208 
ULN-2209 
ULN-221 1 

ULN-2212 
ULN-221 4 
ULN-221 6 
ULN-2224 
ULN-2228 
ULN-2229 
ULN-2231 
ULN-2264 
ULN-2269 
ULN-2274 
ULN-2275 
ULN-2277 


ULN-2281 

ULN-2289 

ULN-2291 

ULN-2294 

ULN-2298 

ULN-2300 

ULN-2301 
ULN-2801 A 


561 -102 
f. 124 - 3 

561 -103 
1 124- 4 

560- 95 
560- 96 
560- 97 
560 - 98 
555-187 

559- 110 

560- 99 
555- 98 
555- 99 
555-100 

D 122- 17 
H 136- 20 
555-101 
f 122- 18 
554-185 
H 122- 16 
554-186 
557-118 
560-160 
560-161 
560-100 
612- 56 
f 132- 12 
612- 54 
346-154 
548 -112 
346-159 
548-113 
346-141 
548-114 
346-149 
548-115 
346-142 
548-116 
346-155 


Device 


Page-Une 

ULN-281 1 A 


548 

119 

ULN-2812A 


346 

160 



548 

120 

ULN-281 3A 


346 

143 



548 

121 

ULN-281 4 A 


346 

150 



548 

122 

ULN-281 5A 


346 

144 



548 

123 

ULN-2821 A 


346 

156 



548 

126 

ULN-2822A 


346 

161 



548 

127 

ULN-2823A 


346 

145 



548 

128 

ULN-2824A 


346 

151 



548 

129 

ULN-2825A 


346 

146 



548 

130 

ULN-2841 


547 

85 

ULN-2842 


547 

86 

ULN-2843 


547 

87' 

ULN-2844 


547 

88 

ULN-2845 


547 

89 

ULN-2846 


547 

90 

ULN-3006 


260 

9 



613 

49 


H 

136 

8 


1 

136 

9 


H 

136 

10 


n 

136 

11 

ULN-3008 


260 

10 



613 

50 

ULN-3303 


260 

31 



600 

26 



110 

15 

ULN-3304 


260 

40 



600 

27 


1 

110 

15 

ULN-33Q5 


260 

-4* 


i 

110 

15 

ULN-3306 


260 

47 



110 

15 

ULS-2001 H 


548 

80 

ULS-2002H 


548 

81 

ULS-2003H 


548 

82 

ULS-2004H 


548 

83 

ULS-2045A 


547 

154 

ULS-2083 


547 

174 

ULS-2139 


577 

22 

ULS-2140 


311 

18 

ULS-2141 


311 

19 

ULS-2142 


311 

20 

ULS-2151 


574 

41 

ULS-2171 


572 

11 

ULS-3006 


260 

11 

060 


132 

13 

400 

1 

132 

13 

400-SERIES 

1 

127 

19 

500 

1 

132 

13 

500-SERIES 

1 

127 

19 


Standard 

Microsystems 

Corporation 


CG8002 

COM1671 

COM2017 

COM2017H 

COM2502 

COM2502H 

COM2601 

COM5016 


COM5025 

COM5026 


1511 - 50 
999- 25 
999- 26 
999- 27 
999-111 
1 145- 16 
999-112 
349 - 104 
1506- 73 
349- 48 
349- 55 
349- 49 
349.- 56 

349- 82 
258- 15 

350- 1 

258- 14 
350- 2 

349- 91 
349-116 


1C MASTER 1976 


Arranged alphanumerically from left to right. 
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Standard 

Microsystems 

Corporation 

(cont’d) 


COM5026T 

349-117 

COM5036 

258- 18 


350- 3 

COM5036T 

258- 19 


350- 4 

COM5046 

349-118 

COM5046T 

349-119 

CRT5027 

1513- 45 


1 145- 16 

KR2376 

329- 45 

KR3600 

329- 59 

NMX5010 

314- 21 

SR5015 

1029- 37 

SR5015-133 

1029- 35 

SR50 15-80 

1028- 87 

SR5015-81 

1028- 99 

SR501 i 

1001 - 86 


1029- 36 

SR5018 

1001 - 85 


1028-100 

1022 

556- 88 

Stewart-Warner 

Microcircuits 

SW74193 

228-140 

Synertek 


' C 1 009 1 

558 

37 

SYMC21H02-1 

1016 

53 

SYMC21H02-2 

1016 

66 

SYMC21 102-1 

1017 

53 

SYMC21L02B 

1017 

16 

SYMC2102A 

1017 

6 

SY1103A 

1008 

24 

SY1103A-X 

1008 

2 

SY1103A-1 

1008 

12 

SY1402A 

1024 

51 

' SY1402AR 

1024 

52 

SY1402B 

1024 

40 

SY1402BR 

1024 

41 

SY1403A 

1024 

85 

SY1403AR 

1024 

86 

SY1403B 

1024 

76 

SY1403BR 

1024 

77 

SY1404A 

1024 

114 

SY 1 404 AR 

1025 

2 

SY1404B 

1024 

95 

SY1404BR 

1024 

96 

SY21H01 

1013 

55 

SY21H01-1 

1013 

45 

SY21H01-2 

1013 

60 

SY21H02 

1016 

62 

SY21H02-1 

1016 

52 

SY21H02-2 

1016 

65 

SY21H11 

1013 

53 

SY21H1 1-1 

1013 

44 

SY21H11-2 

1013 

59 

SY21H12 

1013 

52 

SY21H12-1 

1013 

43 

SY21H12-2 

1013 

58 

SY21L02 

1017 

86 

SY21L02-1 

1017 

52 

SY21L02B 

1017 

15 

SY2101 

1015 

32 

SY2101-1 

1014 

89 

SY2101-2 

1015 

4 

SY2101A 

1014 

12 

SY2101A-2 

1013 

83 

SY2101 A-4 

1014 

63 

SY2102 

1017 

85 

SY2102A 

1017 

5 

SY2111 

1015 

25 

SY2111-1 

1014 

82 

SY2111-2 

1014 

117 

SY2111A 

1014 

5 

SY2111A-2 

1013 

76 

SY2111A-4 

1014 

53 

SY2112 

1015 

19 

SY2112-1 

1014 

76 


Device 

Page-Line 

SY2112-2 

1014-109 

SY2112A 

1013-110 

SY2112A-2 

1013- 69 

SY2112A-4 

1014- 45 

SY2114 

1018- 51 

SY2114-3 

1018- 17 

SY2316A 

1023- 72 

SY2316B 

1023- 56 

SY2332 

1023-113 

SY2401 

1025- 11 

SY2401-1 

1025- 14 

SY2405 

1024- 93 

SY2530 

1021 - 73 

SY2533 

1029 - 64 

SY2534 

1029- 62 

SY2534A 

1029 - 63 

SY2535 

1029- 54 

SY2535A 

1029- 56 

SY2802 

1024 - 57 

SY2803 

1024- 91 

SY2804 

1025- 8 

SY2825A 

1025- 25 

SY2826A 

1025- 26 

SY2827 

1025- 39 

SY2833 

1029- 65 

SY2833A 

1029- 66 

SY2633B 

1 02S - G7 

SY2833C 

1029- 68 

SY3515 

1021 - 74 

SY4050 

1003 - 72 

SY4102-6 

1016- 92 

SY4600 

1023- 73 
1023-100 

SY5001 

562-146 

SY5002 

562-147 

SY5007 

562-148 

SY5008 

562- 44 

SYS009 

562-166 

SY5025 

1025- 19 

SY5026 

1025- 20 

SY5027 

1025- 35 

SY5028 

1025- 37 

SY5101 

212-131 

1014-104 

SY5102-3 

1017- 56 

SY51 1 1 

212-132 

SY5112 

212-133 

SY5255 

1017-123 

SY5257 

1019- 3 

SY5270 

1008- 98 

SY5271 

1009- 28 

SY5280 

1008-116 

SY5281 

1009- 40 

SY6500 

1531- 4 

SY6502 

1508-159 

SY6503 

1508-160 

SY6504 

1508-161 

SY6505 

1508 -162 

SY6506 

1508-163 

SY6512 

1508-164 

SY6513 

1508-165 

SY6514 

1508-166 

SY6515 

1508-167 

SY6520 

1509- 14 
1513- 82 

SY6522 

1509- 15 
1513- 83 

SY6530 

1 509 - 3 

SY6532 

1 509 - 4 

SY6540 

1509- 19 

SY6541 

1509- 20 

SY7712 

1024-104 

SY7722 

1024-105 

SY7780 

1024- 17 

SY8316A 

1023- 74 

SY8316B 

1023- 57 

Tektronix 

8001 

*1916 

1506- 18 
1509-157 
1512- 33 
1512-106 
1512-168 

8002 

*1916 


Device 

Page-Line 

Device 

Page-Une 

8002 

1506- 19 

1426-02 

571 - 42 


1509-158 

1426-03 

571 - 41 


1512- 34 

1430 

564-134 


1512-107 


565- 28 


1512-169 


568 - 24 




573- 54 

Teledyne 


1433 

588 - 13 

Crystalonics 


1434 

586- 37 



1 435 

565- 41 

CAG10 

307- 10 


568- 2 

CAG10A 

307- 5 


582- 5 

CAG10B 

307- 13 

1439 

566- 24 

CAG10C 

307 - 7 


587- 40 

CAG10D 

307- 9 

4058 

323- 45 

CAG13 

307-105 

4109 

1 127- 9 

CAG14 

307- 14 

4111 

1 127- 9 

CAG24 

307 - 78 

4551 

315- 79 

CAG27 

307- 52 

4552 

316- 6 

CAG27-10 

307- 53 

4856 

615- 72 

CAG42 

307-106 

Teiedyne 


CAG45A 

307 - 1 07 

Semiconductor 

CAG49 

308-109 

300 

1 108- 15 


308-110 


1 109- 2 

CAG50 

308-111 


1 110- 5 

GAG6 

30/ - 6 

301A/C 

221 - 73 

CAG6-10 

307 - 8 


221 -118 

CAG7 

309- 47 

301 B/M 

221 - 74 

GAG7-10 

309- 48 


221 -1-19 

CAM601A 

314- 90 

302A/C 

221 - 79 

CAM604A 

308-107 


221 -141 

CDA1-3 

310- 19 

302 B/M 

221 - 80 

CDA11 

311 - 24 


221 -142 

CDA11-S12 

311 - 23 

303A/C 

221 -134 

CDA18 

310- 15 

303B/M 

221 -135 

CDA2-3 

307- 94 

304A/C 

221 -127 

COA23 

310- 14 

304B/M 

221 -128 


310- 20 

306A/C 

221 -157 

CDA28A 

312- 77 

306B/M 

221 -158 

CDA29A 

310- 64 

307A/C 

221 -160 

CDA4A 

310- 18 

307B/M 

221 -161 

CDA6 

310 21 

311 A/C 

221 - 87 

CDR125A 

316- 67 

31 IB/M 

221 - 88 

CLD4 

327- 45 

312A/C 

221 - 97 

CSH101A 

615- 71 

312B/M 

221 - 98 

CSR301 

327- 43 

313A/C 

221 - 99 


345- 88 

313B/M 

221 -100 

CS4R101 A 

311 -102 

321 A/C 

221 -136 

2107BE 

307- 17 

321 B/M 

221 -137 

2110BE 

307 - 15 

322A/C 

221 -120 

2126BG 

309 - 93 

3228/M 

221 -121 



323A/C 

221 -143 

Teiedyne Philbrick 

323B/M 

221 -144 



324A/C 

221 -138 

1319 

574 - 43 

324B/M 

221 -139 


580 - 38 

325A/C 

221 -148 

1319-01 

574- 38 

325B/M 

221 -149 

1320 

580- 8 

326A/C 

221-150 

1321 

579 - 55 

326B/M 

221 -151 

1321-01 

579- 56 

331 A/C 

222- 12 

1322 

565 - 59 

331B/M 

222- 13 


586- 10 

332A/C 

221 - 10 

1322-01 

565- 60 


222- 7 


586 - 11 

332B/M 

221 • 11 

1323 

580- 3 


222- 8 

1332 

565-108 

333A/C 

222 - 3 


582- 29 

333B/M 

222- 4 

1339 

584- 26 

334A/C 

221 - 24 

1339-01 

584- 25 

334B/M 

221 - 25 

1339-02 

577 - 21 

335A/C 

221 - 19 

1340 

569- 29 

335B/M 

221 - 20 

1421 

586 - 44 

341 A/C 

221 -168 

1421-01 

586- 40 

341B/M 

221 -169 

1421-02 

586- 38 

342A/C 

222- 30 

1421-24 

586- 45 

342B/M 

222- 31 

1421-25 

586- 39 

343A/C 

221 - 2 

1422-01 

586- 41 

343B/M 

221 - 3 

1424 

588 - 6 

344A/C 

221 -163 

1425 

572- 40 

344 B/M 

221 - 164 

1425-01 

566- 38 

346 

222- 27 


571 - 30 

347 

\ 109- 1 

1425-02 

566- 39 

347A/C 

222- 33 


571 - 31 

347B/M 

222- 34 

1426 

572- 44 

348 

222- 62 

1426-01 

571 - 34 

349A/C 

222- 65 


Device 

Page-Une 

349B/M 

222 

66 

350A/C 

222 

20 

350B/M 

222 

21 

351 A/C 

222 

23 

351 B/M 

222 

24 

355A/C 

222 

75 


600 

28 

355B/M 

222 

76 


600 

29 

361A/C 

222 

49 

361B/M 

222 

50 

362A/C 

222 

40 

362B/M 

222 

41 

363A/C 

222 

46 

363B/M 

222 

47 

367 

| 108 

12 

367 A 

336 

8 

367A/C 

222 

68 

367B 

336 

12 

367B/M 

222 

69 

367C 

336 

13 

367 M 

336 

9 

368A 

336 

10 

368A/C 

222 

72 

368B 

336 

14 

368B/M 

222 

73 

368C 

336 

15 

368M 

336 

11 

370A/C 

221 

82 

370B/M 

221 

83 

371 A/C 

221 

37 

371 B/M 

221 

38 

372A/C 

221 

29 

372B/M 

221 

30 

373A/C 

221 

40 

373B/M 

221 

41 

374A/C 

221 

32 

374B/M 

221 

33 

375 

1 108 

14 

375A/C 

222 

37 

375B/M 

222 

38 

380 

| 108 

13 

380A/C 

221 

53 


327 

22 

380B/M 

221 

54 


327 

23 

381 A/C 

221 

46 


327 

24 

381 B/M 

221 

47 


327 

25 

382A/C 

221 

61 


327 

6 

3S2B/M 


52 


327 

7 

383A/C 

221 

43 


325 

129 

383B/M 

221 

44 


325 

130 

384A/C 

221 

49 


325 

165 

384B/M 

221 

50 


325 

166 

390 

221 

104 


344 

155 

391 

221 

102 


344 

70 

392 

221 

109 


344 

180 

393 

221 

153 


345 

98 

394 

221 

155 


345 

167 

395 

221 

111 


345 

40 

396 

221 

116 

844C 

575 

36 

846C 

575 

37 

8700 

317 

37 


1 152 

11 

8701 

318 

3 


, 1 152 

11 

8702 

318 

35 


1 152 

11 

8703 

317 

38 

8704 

318 

4 

8705 

318 

36 

8750 

319 

28 


Device 

Page-Une 

8750 

1 127- 12 

9400 

613- 39 


616- 19 


f 127- 13 

Telef unken 

SA92000 

561 - 5 

SA82010 

561 - 6 

SAB2020 

561 - 7 

SAS660 

559- 58 


561 -127 

SAS6600 

559- 60 

SAS6610 

559- 61 

SAS670 

559- 59 


561 -128 

SAS6700 

559- 62 

SAS6710 

559- 63 

TAA851 

564-147 

TAA861 

586- 24 

TAA865 

564-148 


586 - 25 

TBA0800 

554-187 

TBA120 

557-119 


561 -104 

TBA520 

560-101 

560 - 1 n? 1 

TBA540 

560-103 

TBA560 

560-104 

\ or\m G 

554 - SI 

TBA810 

555- 47 

TBA990 

560-105 

TCA830 

554-188 

TCA940 

555- 48 

TDA1062 

557-197 

TDA1068 

559- 3 

TDA1083 

554- 82 

TDA2140 

560-106 

TDA2150 

560-107 

TDA2151 

560-108 

TDA2160 

560-109 

TDA2161 

560-110 

TDA4180 

545- 66 

TDA440 

546-105 


562 - 6 

TDA4400 

562 - 7 

TDA4410 

562- 8 

TDA4420 

562 - 9 

TDA4421 

562- 10 

TL1709 

580 - 48 

TL1709C 

584- 46 

TL1723 

609 - 85 

TL1723C 

609 - 86 

TL1741 

564 - 40 


581 - 11 

TL1741C 

583- 19 

TL3709C 

584 - 47 

TL3723 

609 - 87 

TL3741C 

583 - 20 

TL4741C 

583- 21 

TL74172 

1010-103 

TL7490S1 

229- 19 

UAA145 

615- 80 

U102 

613-150 

U103 

613-140 

U106 

616- 38 

U112 

559- 64 


616- 39 

U113 

559- 66 

U221 

559- 67 


613-151 

U318M 

561 - 8 

U321M 

561 - 9 

Telenetics 

7507-01 

309 - 29 

7507-02 

311 - 25 

7507-03 

316- 22 

7508-01 

315- 91 

7508-02 

315- 51 

7509-01 

312- 78 

7511-01 

598 - 4 

7516-01 

598-129 

7601-01 

598-201 


616- 40 


H Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted 
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PRODUCT INDEX 


Device 

Page-Une 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

. : i 

Device 

Page-Line 

Device 

Page-Line 

Toleneti ca fconfdt 

fiA7924M 

608- 16 

LM305 

609 - 28 

SN39310 

229-142 j 

SN54LS168 

230-177 ' 

SN54LS366A 

226-186 



jiA9637C 

336 - 52 

LM305A 

610 - 19 

SN3931 1 

233- 75 

SN54LS169A 

228-179 

SN54LS367A 

225 - 1 70 

7603-02 

599 - 2 

jiA9637M 

336- 53 

LM306 

550- 10 

SN39312 

249-169 

SN54LS170 

247- 67 

SN54LS368A 

226-188 


616- 41 

^iA963SC 

333 - 56 

LM307 

584 - 8 

SN39316 

228- 13 


1010- 77 

SN54LS37 

242- 16 



jxA9638M 

333- 57 

LM309 

601 - 38 

SN39318 

254-159 

SN54LS173 

237- 35 

SN54LS373 

246- 54 


AM26LS31C 

334- 48 

LM311 

550 - 32 

SN52506 

551 - 10 

SN54LS174 

238- 3 

SN54LS374 

238- 38 

Texas instruments 

AM26LS31M 

334- 49 

LM317 

609-107 

SN54H00 

241 -165 

SN54LS175 

237- 82 

SN54LS375 

246-163 



AM26LS32C 

338 - 60 

LM318 

565- 83 

SN54H01 

242-111 

SN54LS181 

224- 60 

SN54LS377 

238 - 60 

jiA2240C 

600- 70 

AM26LS32M 

338- 61 


«86- 19 

SN54H04 

226 - 51 

SN54LS183 

223-114 

SN54LS378 

237-159 

/itA2240M 

600 - 71 

AM26S10C 

256- 99 

LM324 

567-150 

SN54H05 

226-125 

SN54LS190 

230- 97 

SN54LS379 

237- 99 

>iA702M 

568 - 58 


341 - 42 


595- 4 

SN54H10 

241 - 61 

SN54LS191 

228-107 

SN54LS38 

242-166 


574 - 24 

AM26S10M 

256-100 

LM339 

553- 25 

SN54H101 

235- 11 

SN54LS192 

230-155 

SN54LS381 

224- 85 


575- 54 


341 - 33 

LM340-10 

603- 19 

SN54H102 

234-190 

SN54LS193 

228-166 

SN54LS384 

223-167 

fiA709AM 

575 - 44 

AM26S11C 

256-101 

LM340-12 

603 - 90 

SN54H103 

235- 21 

SN54LS194A 

252 - 23 

SN54LS385 

^3-129 

m A709C 

584 - 48 


341 - 43 

LM340-15 

604- 42 

SN54H106 

235-190 

SN54LS195A 

251 -137 

SN54LS386 

244-121 

fiA709M 

580 - 49 

AM26S11M 

256-102 

LM340-18 

604.-100 

SN54H108 

235- 33 

SN54LS196 

229-105 

SN54LS390 

230 - 43 

M A710M 

549- 24 


341 - 34 

LM340-24 

605 - 55 

SN54H11 

238-157 

SN54LS197 

227-119 

SN54LS393 

227- 64 

jjlA71 1C 

' 552 - 6 

DS7820 

337- 29 

LM340-5 

601 -110 

SN54H15 

238-194 

SN54LS20 

240- 43 

SN54LS395A 

252 - 62 

jjA711M 

551 - 33 

DS7830 

333- 37 

LM340-6. 

602 - 51 

SN54H183 

223-118 

SN54LS207 

1013- 33 

SN54LS396 

247- 4 

/xA723C 

609 - 88 

DS7831 

332- 7 

LM340-8 

602-117 

SN54H20 

240- 60 

SN54LS208 

1013- 34 


253-112 

MA723M 

609 - 89 


333- 47 

LM358 

567- 97 

SN54H22 

240-184 

SN54LS21 

238- 96 

SN54LS398 

237-146 

jiA733C 

546-106 

DS7832 

332- 11 


591 - 36 

SN54H30 

239-167 

SN54LS214 

1016- 50 


248-189 

j*A733M 

546 - 1 07 


333- 52 

LM376 

609 - 60 

SN54H40 

240-135 

SN54LS215 

1016- 24 

SN54LS399 

237-148 

HA741 

564 - 41 

DS8820 

337- 30 

LM393 

551 - 48 

SN54H50 

244- 41 

SN54LS22 

240-170 


248-191 

fiA741C 

583 - 22 

DS8830 

333- 38 

MCI 458 

564- 59 

SN54H51 

243-148 

SN54LS221 

251 - 8 

SN54LS40 

240-116 

fiA741M 

581 - 12 

DS8831 

332- 8 

1 

591 - 16 

SN54H52 

243- 2 

SN54LS240 

256-129 

SN54LS42 

231 -177 

jiA747C 

591- 15 

/ 

333- 48 

MCI 488 

331 - 54 

SN54H53 

243- 92 


333- 6 

SN54LS424 

1510-173 

jiA747M 

590- 24 

DS8832 

332- 12 

MC1489A 

335- 64 

SN54H54 

243- 57 

SN54LS241 

256-161 

SN54LS445 

232- 17 

fiA748C 

582 - 56 


333- 53 

MC1558 

590- 25 

SN54H55 

243-201 


332- 39 

SN54LS47 

325-135 

fj.A7 48W 

581 - 34 

EPN2100 

1 130- 4 

MC3423 

614- 64 

SN54H60 

254- 76 

SN54LS242 

256- 53 

SN54LS48 

325- 71 

H&777C 

580- 13 

EPN2500 

1 130- 5 

MC3446 

340- 3 

SN54H61 

254- 84 


340- 11 

SN54LS481 

224-178 

ix A777M 

574- 33 

ITT74LS85 

225- 15 

MC3523 

614- 65 

SN54H62 

254 - 93 

SN54LS243 

256- 55 


1508 - 54 

MA78L02C 

601 - 6 

LF155 

564- 81 

ML231 

. 559-157 

SN54H71 

235- 3 


340- 12 


1532- 3 

(JA78L05C 

601 - 15 


578- 36 

ML232 

559-158 

SN54H72 

234-159 

SN54LS244 

256-183 

SN54LS49 

325- 93 

fiA78L06C 

602 - 61 

LF155A 

573- 12 

NE555 

600 - 31 

SN54H73 

236- 77 


332- 43 

SN54LS490 

230- 45 

fiA78L08 

602- 72 

LF156 

578- 57 

N8T13 

331 - 26 

SN54H74 

236-196 

SN54LS245 

256-199 

SN54LS51 

243-174 

fiA78L12C 

603- 30 

LF156A 

573- 30 

N8T14 

335- 34 

SN54H76 

236-122 

SN54LS247 

325-139 

SN54LS54 

243- 46 

>iA78L15C 

603-110 

LF157 

579- 16 

N8T23 

331 - 36 

SN54H78 

235- 55 

SN54LS248 

325- 73 

SN54LS55 

243-192 

H A78M05C 

601 - 58 

LF157A 

573- 48 

N8T24 

335- 21 

SN54H87 

254 - 65 

SN54LS249 

325- 95 

SN54LS63 

257- 1 

fiA78M05M 

601 - 59 

LF255 

578- 37 

RC4136 

594 - 44 

SN54LS00 

241 -148 

SN54LS251 

250- 72 

SN54LS668 

230-179 

^AyeMoec 

602 - 25 

LF256 

578 - 55 

RC4+39C 

595 * 3i 

SNWLSOf 

242- 92 


T512 -T36 

1 SNS4I5S7C 

247 ■ 32 

ftA78M06M 

602 - 26 

LF257 

579- 17 

RC4558 

591 - 24 

SN54LS02 

245-169 

SN54LS253 

249- 80 


1010- 92 

HA78M08C 

602 - 91 

LF355 

585 - 26 

RM4136 

593- 60 

SN54LS03 

. 242- 94 

SN54LS257 

248-136 

SN54LS73A 

236- 60 

fiA78M08M 

602 - 92 

LF355A 

573- 13 

RM4558 

590 - 29 

SN54LS04 

226 - 33 

SN54LS258 

248-101 

! SN54LS74A 

236-180 

M A78M12C 

603 - 54 

LF356 

585- 35 

SBP0400 

1 152- 14 

SN54LS05 

226-109 

SN54LS259 . 

246- 29 

. SN54LS75 

246-161 

fiA78M12M 

603- 53 

LF356A 

573- 31 

SBP0400A 

1532- 1 

SN54LS08 

239- 46 


1512-162 

SN54LS76A 

236-114 

fiA78M15C 

604 - 8 

LF357 

585- 44 

SBP0400AC 

1505-105 

SN54LS09 

239- 99 

SN54LS26 

242-184 

SN54LS77 

246-120 

MA78M15M 

604- 9 

LF357A 

573- 49 

SBP0400AM 

1505-106 

SN54LS10 

241 - 44 

SN54LS261 

223-142 

SN54LS78A 

235- 49 

fiA78M20C 

604-112 

LM101A 

564- 16 

SBP0401 A 

1532- 1 

SN54LS107A 

236- 62 

SN54LS266 

244-194 

SN54LS83A 

223- 83 

jiiA78M20M 

604-113 


575- 33 

SBP0401 AC 

1505-107 

SN54LS109A 

235- 88 

SN54LS27 

245-115 

SN54LS85 

225- 25 

jiA78M24C 

605- 23 

LM104 

610- 76 

SBP0401 AM 

1505-108 

SN54LS1 1 

238-141 

SN54LS273 

238- 24 

SN54LS86 

244-119 

jiA78M24M 

605 - 24 

LM105 

610- 10 

SBP8316M 

1023- 24 

SN54LS112A 

235-169 

SN54LS275 

224- 4 

SN54LS90 

229- 51 

fiA7805M 

601 -113 

LM106 

549- 16 


1023- 25 

SN54LS1 13A 

235-108 

SN54LS278 

254-140 

SN54LS91 

253- 98 

HA7806C 

602 - 52 

LM107 

575- 7 

SBP9818C 

1023- 13 

SN54LS1 14A 

235-142 

SN54LS279 

246-188 

SN54LS92 

231 - 25 

HA7806M 

602 - 53 

LM109 

601 - 36 

SBP9818M 

1023- 14 

SN54LS12 

241 - 98 

SN54LS28 

245-171 

SN54LS93 

227- 53 

M A7808C 

602-119 

LM111 

549 - 29 

SBP9900 

1512-119 

SN54LS122 

250-181 

SN54LS280 

.255- 32 

SN54LS95B 

251 -184 

ixA7808M 

602-118 

LM117 

609-105 


1532- 2 

SN54LS123 

251 - 74 

SN54LS283 

223- 85 

SN54LS96 

252-127 

jiA7812C 

603 - 88 

LM118 

565 - 82 

SE555 

600 - 30 

SN54LS124 

256- 15 

SN54LS290 

229- 53 

SN54L164 

1027 - 57 

MA7812M 

603 - 89 


577- 52 

SGI 524 

611 - 20 


597- 68 

SN54LS293 

227- 55 

SN54L91 

1027 - 86 

/xA7815C 

604 - 40 

LM124 

567-148 

SG3524 

611 - 21 

SN54LS125A 

225- 86 

SN54LS295B 

252- 46 

SN54L95 

1025 - 43 

/tA7815M 

604 - 41 


593- 38 

SN10139 

1003 - 2 

SN54LS126A 

225-118 

SN54LS298 

237-144 

SN54L99 

1025 - 44 

fiA781 8C 

604 - 99 

LM139 

553- 4 

SN10140 

218- 45 

SN54LS13 

255-139 


248-187 

SN54S 

f 108- 7 

HA7818M 

604 - 98 

LM158 

567- 95 


1011 - 91 

SN54LS132 

255-169 

SN54LS299 

252-182 

SN54S00 

241 -176 

MA7824C 

605- 53 


589 - 53 

SN10142 

218- 35 

SN54LS136 

244-164 

SN54LS30 

239-152 

SN54S02 

245-178 

juA7824M 

605 - 54 

LM193 

551 - 42 


1011 - 85 

SN54LS138 

232-205 

SN54LS314 

1016- 49 

SN54S03 

242-122 

fiA7885C 

602-127 

LM201A 

575- 34 

SN10144 

218- 68 

SN54LS139 

232-161 

SN54LS315 

1016- 22 

SN54S04 

226- 63 

HA7885M 

602-128 

LM204 

610- 77 


1012- 23 

SN54LS14 

256 - 6 

SN54LS32 

245- 33 

SN54S05 

226-138 

,iA79M05 

605- 98 

LM205 

610- 11 

SN10147 

218- 52 

SN54LS143 

231 - 72 

SN54LS322 

223-177 

SN54S08 

239 - 60 

fiA79M06 

606 - 52 

LM206 

549- 17 


1011 -112 

_ SN54LS145 

232- 15 


253-108 

SN54S09 

239-107 

HA79M08 

606 - 82 

LM207 

575- 8 

SN10148 

218- 41 

SN54LS147 

254-184 

SN54LS323 

252-184 

SN54S10 

241- 71 

jiA79M12 

607- 11 

LM209 

601 - 37 


1011 - 92 

SN54LS148 

254-170 

SN54LS324 

256- 9 

SN54S11 

238-166 

/iA79M15 

607- 52 

LM217 

609-106 

SN10164 

218- 96 

SN54LS15 

238-186 


597- 16 

SN54S1 12 

235-180 

M A79M20 

607-106 

LM218 

577- 53 

SN10174 

218-105 

SN54LS151 

250- 16 

SN54LS325 

256- 17 

SN54S113 

235-119 

/iA79M24 

608- 4 

LM224 

567-149 

SN29300 

251 -112 

SN54LS152 

249-144 


597- 72 

SN54S1 14 

235-151 

fiA7905C 

605-118 


593- 39 

SN29301 

231 -155. 

SN54LS153 

249- 41 

SN54LS326 

256- 19 

SN54S124 

256- 23 

MA7905M 

605-119 


594 - 64 

SN29308 

246- 93 

SN54LS155 

232- 92 


597- 74 


597- 69 

jxA7906C 

606- 65 

LM239 

553- 24 

SN29309 

‘249 -117 

SN54LS156 

232-128 

SN54LS327 

256- 21 

SN54S132 

255-173 

HA7908C 

606 - 93 

LM258 

567- 96 

SN29310 

229-139 

SN54LS157 ' 

247-182 


597- 76 

SN54S133 

239-197 

P.A7908M 

606 - 66 


591 - 35 

SN29311 

233- 74 

SN54LS158 

248 - 65 

SN54LS33 

245-194 

SN54S134 

239-182 


606- 94 

LM2901 

553- 36 

SN29312 

249 -168 

SN54LS160A 

229-166 

SN54LS347 

325-141 

SN54S135 

244 -203 

ix A7912C 

607 - 31 

LM2902 

595- 29 

SN29316 

228- 12 

SN54LS161 A 

228- 39 

SN54LS348 

254-172 

SN54S138 

233- 10 

|iA7912M 

• 607 - 32 

LM2903 

552- 10 

SN29318 

254 -158 

SN54LS162A 

230- 9 

SN54LS352 

249- 94 

SN54S139 

232-172 

HA7915 

607 - 74 

LM2904 

567- 78 

SN29601 

250-154 

SN54LS163A 

227-174 

SN54LS353 

249-101 

SN54S140 

234-112 

fiA791 5C 

607- 73 


591 - 38 

SN3930Q 

251 -113 

SN54LS164 

253- 71 

SN54LS362 

1512-129 


333- 39 

MA7918C 

607-102 

LM293 

551 - 47 

SN39301 

231 -156 


1027- 84 

SN54LS363 

246- 52 

SN54S15 

239- 7 

HA7918M 

607-103 

LM301A 

584 - 22 

SN39308 

246- 94 

SN54LS165 

253- 8 

SN54LS364 

238- 36 

SN54S151 

250- 29 

MA7924C 

608- 15 

LM304 

610- 42 

SN39309 

249-118 

SN54LS166 

253- 25 

SN54LS365A 

225-168 

SN54S153 

249 - 51 


Arranged alphanumerical ly from left to right. 
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1C MASTER 


Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Device 

Page-Line 

Texas Instruments 

SN5403 

242- 58 

SN5422 

240-153 

SN55107A 

338- 8 

SN74LS02 

245-170 

SN74LS251 

1512-137 

(cont’d) 


SN5404 

226- 13 

SN54221 

250-193 

SN55107B 

338- 35 

SN74LS03 

242- 95 

SN74LS253 

249 - 81 


SN5405 

226- 89 

SN5423 

245- 70 

SN55108 

% 106- 12 

SN74LS04 

226 - 34 

SN74LS257 

248-137 

SN54S157 

248 - 4 

SN5406 

233-165 

SN54246 

325-161 

SN55108A 

338- 25 

SN74LS05 

226-110 

SNI74LS258 

248-102 

SN54S1 58 

248- 77 

SN5407 

233-127 

SN54247 

325-133 

SN55108B 

338- 45 

SN74LS08 

239- 47 

SN74LS259 

246- 30 

SN54S162 

230- 11 

SN5408 

239- 26 

SN54248 

325- 67 

SN55109 

f 106- 12 

SN74LS09 

239-100 


1512-163 

SN54S163 

228- 47 

SN5409 

239- 80 

SN54249 

325- 91 

SN55109A 

334 - 15 

SN74LS10 

241 - 45 

SN74LS26 

242-185 

SN54S166A 

230 -181 

SN5410 

241 - 24 

SN5425 

245- 57 

SN55110 

? 106- 12 

SN74LS107A 

236- 63 

SN74LS261 

223-143 

SN54S169 

228-181 

SN54100 

246- 76 

SN54251 

250- 48 

SN55110A 

334- 28 

SN74LS109A 

235- 89 

SN74LS266 

244-195 

SN54S174 

238 - 14 

SN54107 

236- 30 

SN54259 

246- 20 

SN5S113 

333 - 23 

SNi74LSl 1 

238-142 

SN74LS27 

245 -116 

SN54S175 

237 - 93 

SN54’09 

235- 70 

SN5426 

233-191 

SN55114 

333- 21 

SN74LS112A 

235 - 1 70 

SN74LS273 

238- 25 

SN54S181 

224 - 75 

SN54110 

234-163 

SN54265 

255- 94 

SN55116 

342- 7 

SN74LS113A 

235-109 

SN74LS275 

224 - 5 

SN54SKJ2 

224 - 124 

SN54116 

246- 95 

SN5427 

245- 97 

SN55117 

342- 9 

SN74LS1 1 4A 

235-143 

SN74LS27B 

254-141 

SN54S188 

1 003 - 1 8 

SN5412 

241 - 85 

SN54278 

254-138 

SN55118 

342- 11 

SN74LS12 

241 - 99 

SN74LS27Q 

246-189 

SN54S189 

101 1 - 37 

SN54120 

255 - 78 

SN54279 

246 - 1 70 

SN55119 

342- 13 

SN74LS122 

250-182 

SN74LS28 

245 - 1 72 

SN54S194 

252 - 30 

SN54121 

250-136 

SN5428 

245-141 

SN55121 

331 - 27 

SN74LS123 

251 - 75 

SN74LS280 

255- 33 

1026- 49 

SN54122 

250-173 

SN54283 

223- 52 

SN55138 

341 - 14 

SN74LS124 

. 256- 16 

SN74LS283 

/ 223- 86 

CMCMCl QR 

251 - 1 50 

SN54123 

251 - 58 

SN54284 

223-155 

SN55140 

335- 2 


597- 70 

SN74LS290 

229- 54 


1 026 - 51 

SN54125 

225- 69 

SN54285 

223-158 

SN55141 

335- 4 

SN74LS125A 

225- 87 

SN74LS293 

227 - 56 

OMC/Cl QC 

229 - 1 08 

SN54126 

225- 99 

SN54290 

229- 22 

SN55142 

335- 6 

SN74LS126A 

225-119 

SN74LS295B 

252 - 47 

OIw'tD 1 “O 

CK.I&/1C 1 07 


SN54128 

234- 56 

SN54293 

227- 26 

SN55143 
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SN75270 

253 - 187 


326- 76 

SN74S188 

1003- 9 

SN74S64 

243-104 

SN74185A 

255- 74 

SN7470 

234-184 


346-180 

SN75490 

346-181 

SN74S189 

1011 - 22 

SN74S65 

243-115 


1000- 38 

SN7472 

234-146 


f 110- 6 

SN75491 

326-175 

SN74S194 

252- 31 

SN74S74 

237- 4 


1 101 - 14 

SN7473 

236- 29 

SN7528 

347- 90 

i SN75492 

326-118 


1026- 50 

SN74S85 

225- 31 

SN74187 

1020 - 47 

SN7474 

236-161 

SN75320 

343-144 

1 SN75492A 

326-119 

SN74S195 

251 -151 

SN74S86 

244-133 

SN74188A 

1003 - 29 

SN7475 

246-143 

SN75321 

343-145 

SN75493 

■ 326-176 


1026- 52 

SN7400 

241 -128 

SN74190 

. 230- 75 

SN7476 

236-102 

SN75322 

343-118 

SN75494 

326-120 

SN74S196 

229-109 


f 110- 6 

SN74191 

228- 85 

SN7480 

223- 14 


f 142- 9 

SN75497 

326-124 

SN74S197 

227-124 

SN7401 

242- 57 

SN74192 

230-129 

SN7481A 

247 - 21 

SN75324 

344- 16 

SN 75498 

326-145 

SN74S20 

240- 73 

SN7402 

245-140 

SN74193 

228-142 


1010-109 

SN75325 

344- 50 

SN76000 

554-189 

SN74S207 

1013 - 22 

SN7403 

242- 59 

SN74194 

252- 3 

SN7482 

223- 26 

SN75326 

344- 22 

SN76005 

555- 49 

SN74S208 

1013- 24 

SN7404 

226 - 14 


1025-106 

SN7483A 

223- 51 

SN75327 

344- 28 

SN7601 1 

554-190 


1508- 72 

SN7405 

226- 90 

SN74195 

251 -115 

SN7484A 

247- 27 

SN75328 

344- 30 

SN76021 

554 -191 

SN74S214 

1016- 13 

SN7406 

233-166 

1 

1026- 25 


1010-111 

SN75330 

344- 31 

SN76024 

554-192 

SN74S214A 

1015- 93 

SN7407 

233-128 

SN74196 

229 - 90 

SN7485 

225- 10 

i SN75350 

343-112 

SN76104 

557-186 

SN74S22 

240-197 

SN7408 

239- 27 

SN74197 

227-104 

SN7486 

244- 95 

SN75355 

343-134 

SN76105 

557-187 

SN74S225 

247-119 

SN7409 

239- 81 

SN74198 

252 - 1 60 

SN7488A 

1020- 12 

SN75357 

254- 32 

SN76110 

557-188 


1001 - 60 

SN7410 

241 - 25 


1027- 26 

SN7489 

1011 - 52 


343- 94 

SN76111 

557-189 


1508- 66 

SN74100 

246- 77 

SN74199 

252-146 

SN7490A 

229- 21 

SN7536 

1 142- 9 

SN76113 

557-190 

SN74S226 

256- 72 

SN74107 

236- 31 


1027- 28 

SN7491A 

253- 92 

SN75361 A 

343-113 

SN76115 

557-191 


340- 63 

SN74109 

235 - 71 

SN7420 

240- 24 


1027-102 

SN75363 

343-119 

SN76116 

557 -192 

SN74S240 

256-142 

SN74110 

234-164 

| SN7422 

240-154 

SN7492A 

231 - 8 

SN75364 

343-157 

SN76130 

555-188 


333 ; 9 

SN74111 

236-125 

SN74221 

250-194 

SN7493A 

227 - 25 

SN75365 

343-135, 

SN76131 

555-189 


336- 43 

SN74116 

246- 96 

1 SN7423 

245- 71 

SN7494 

252- 76 


| 140- 2 

SN76149 

555-190 

SN74S241 

256-172 

SN7412 

241 - 86 

SN74246 

325-162 

! 

1026 - 68 

SN75366 

343-136 

SN76242 

560-111 


Arranged alphanumerically from left to right. 
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Device 

Page-Line j 

Device 

Page-Line 

Texas Instruments 

TL061BC 

* 985 


(cont’d) 



TL061C 

576 - 

* 985 

36 

SN76243 

560 

112 


587- 

2 

SN76246 

560 

1(3 

TL061M 

* 985 


SN76267 

560 

114 

TL062 

582 - 

14 

SN76298 

560 

115 

* 985 


SN76400 

558 

38 

TL062AC 

* 985 

37 

SN76401 

558 

39 


590 - 

SN76402 

558 

40 

TL062AM 

* 985 

16 

SN76423 

558 

41 


589 - 

SN76424 

558 

42 

TL062BC 

* 985 


SN76425 

558 

43 

TL062C 

* 985 

55 

SN76426 

558 

44 

TL062M 


SN76427 

558 

45 

* 985 

38 

SN76428 

558 

46 

TL064 

590 - 

SN76429 

558 

47 

* 985 


SN76430 

558 

48 

TL064AC 

* 985 


SN76431 

558 

49 

TL064AM 

* 985 


SN76442 

558 

50 

TL064BC 

* 985 


SN76443 

558 

51 

TL064C 

* 985 


SN76445 

558 

52 



SN76450 

558 

53 



33 

SN76460 

558 

54 

TL064M 

* 985 

SN76462 

558 

55 



SN76524 

561 

42 

Tl 066 

» 985 


SN76525 

560 

162 



26 

SN76544 

561 

43 

TL066AC 

* 985 

SN76545 

561 

44 



SN76565 

559 

111 

TL066AM 

* 985 


SN76600 

562 

11 



SN76635 

554 

43 

TL066BC 

* 985 


SN76642 

557 

120 

576- 

38 

SN76643 

557 

121 

TL066C 

* 985 



561 

105 


587 - 

3 

SN76644 

562 

12 | 

TL066M 

* 985 


SN76650 

562 

13 

582- 

16 

SN76651 

561 

106 

TL071 

* 988 


SN76660 

561 

107 

TL071AC 

* 988 


SN76665 

561 

108 




SN76666 

561 

109 

TL071AM 

* 988 


SN7^669 

557 

122 1 


576- 

25 

SN76675 

557 

123 

TL071BC 

* 988 


SN76676 

557 

61 


576- 

26 

SN76678 

557 

62 

TL071C 

* 988 


SN76688 

561 

110 


585- 

46 

SN76689 

557 

124 

TL071M 

* 988 


SN76701 

559 

159 


582- 

12 

SN76702 

559 

160 

TL072 

* 988 


SN76710 

559 

161 

TL072AC 

* 988 


SN76721 

559 

162 


590- 

35 

SN76727 

559 

163 

TLO/2AM 

* 388 


SN76730 

561 

10 


589- 

14 

SN76810 

559 

73 

TL072BC 

* 988 


SN7681 1 

260 

49 


589- 

15 

SN76812 

600 

47 


589 - 

17 

S8T23 

331 

37 

TL072C 

* 988 


TBM0103 

1010 

32 j 


591 - 

49 


1029 

76 i 

TL072M 

* 988 


TCP2410 

548 

156 1 


590- 

36 

TCP2411 

548 

157 

TL074 

* 988 


TF404QA/B 

205 

137 

TL074AC 

* 988 


TIM8224 

1510 

175 1 


594 - 

2 

TIM8228 

1511 

131 

TL074AM 

* 988 


TIM8238 

1511 

132 

TL074BC 

* 988 


TIM9904 

1512 

131 j 


* 991 


T1M9905 

1512 

138 

TL074C 

* 988 


TIM9906 

1512 

164 i 


595- 

15 

TIM9907 ' 

1512 

143 

TL074M 

* 988 


TIM9908 

1512 

146 


594- 

3 

TL064BC 

592 

44 | 

TL075 

* 988 


TL074AM 

592 

39 

TL075AC 

. 988 


TL074BC 

592 

40 


594- 

4 

TL075AM 

592 

41 

TL075BC 

* 988 


TL076BC 

592 

42 

TL075C 

* 988 


TL084BC 

592 

46 


595- 

16 

TL022C 

590 

2 

TL075M 

594 - 

5 

TLQ22M 

589 

46 

TL080 

* 991 


TL044C 

593 

40 


t 117- 

9 

TL044M 

593 

22 

TL080AC 

* 991 


TL061 

* 985 


582- 

20 


566- 

-132 

TL080AM 

* 991 


TUfclAC 

* 985 

TL080BC 

* 991 



582 

• 13 


576- 

41 

TL061AM 

* 985 

TL080C 

* 991 



576- 

-35 


587- 

6 


Device 

riye*Lir»e 

223 v 

Page-Line 

TL080M 

* 991 

TL601C 

310- 35 


582- 21 

TL601I 

310- 31 

TL081 

* 991 

TL601M 

310- 32 


564- 93 

TL604C 

310- 28 


t 117- 9 

TL604I 

310- 26 

TL081AC 

* 991 

TL604M 

310- 27 


582- 18 

TL607C 

310- 36 

TL081AM 

* 991 

TL607! 

310- 33 


576- 39 

TL607M 

310- 34 

TL081BC 

* 991 

TL610C 

307- 20 


576- 40 

TL610I 

307 - 18 

TL081C 

* 991 

TL610M 

307- 19 


587 - 5 

TL702C 

568- 57 

TL081M 

* 991 


586- 27 


582- 19 

TL702M 

568- 56 

TL082 

* 991 


581 - 55 


1 117- 9 

TL710C 

550- 47 

TL082AC 

* 991 

TL710M 

550- 20 


590 - 39 

TL720C 

552- 19 

TL082AM 

* 991 

TL7805AC 

601-111 


589- 18 

TL7805C 

601 -112 

TL082BC 

589 - .19 

TL810C 

549- 56 

TL082C 

* 991 

TL 810 M 

543 - 9 


591 - 56 

TL 811 C 

551 - 54 

TL082M 

* 680 

TL 811 M 

551 - 24 


590- 40 

TL820C 

551 - 26 

TL083 

* 991 

TL820M 

551 - 8 


1 117- 9 

TMS1000 

1506 - 2 i 

TL083AC 

* 991 


1533- 1 


590- 41 


| 152- 14 

TL083C 

* 991 

TMS1022 

556-116 


591 - 57 

TMS1070 

1506- 22 

TL083M 

* 991 


1533- 2 


590- 42 

TMS1098 

1506- 29 

TL084 

* 991 

TMS1099 

1506- 30 


1 117- 9 

TMS1100 

1506 - 23 

TL084AC 

594 - 8 


1533- 3 

TL084AM 

* 991 

TMS1103 

f 110 - 6 


592- 45 

TMS1117 

558- 66 

TL084C 

* 991 


600 - 49 


595 - 34 

TMS1200 

1506- 24 

TL084M 

* 991 


1533- 1 


594- 9 

TMS1270 

1506 - 25 

TL089C 

569 - 35 


1533- 2 

TL089I 

569- 14 

TMS1300 

1506- 26 

TL170 

260- 12 


1533- 3 

TL1S2C 

308- 19 

TMS2000 

% 110 - 10 

TL182I 

308- 18 

TMS2101 

1015- 33 

TL182M 

307-116 

TMS2101-1 

1014- 65 

TL185C 

312- 13 

TMS2101-2 

1015- 5 

TL185I 

312- 12 

TMS2102 

1017- 87 

TL185M 

312- 11 


1 142- 11 

oor 

309-116 

TMS2102-1 

1017-38 

TL188I 

309-115 

TMS2102-2 

1017- 74 

TL188M 

309-100 

TMS2111 

1015- 26 

TL191C 

310-104 

TMS2111-1 

1014- 54 

TL191I 

310-103 

TMS2111-2 

1014-118 

TL191M 

310-102 

TMS2112 

1015- 20 

TL321C 

567-151 

TMS2112-2 

1014-110 


583- 36 

TMS2200 

t 110 - 10 

TL321I 

500- 21 

TMS2502 

t 130- 5 

TL321M 

567-152 

TMS27L08 

1007- 6 


580 - 22 

TWS2708 

1007 - 7 

TL331C 

550- 23 


1511 -160 

TL331M 

550- 22 

TMS2708-3S 

1006-103 

TL430 

609- 18 

TWS2708M 

1007 - 8 


614-182 

TMS2716 

1007 - 44 

TL440C 

616- 42 

TM33064 

1010- 47 

TL441C 

545-124 


1025- 42 

TL441WI 

545-125 

TMS3113 

1029- 33 

TL494 

* 994 

TMS3114 

1029- 19 

TL494C 

* 994 

TMS3120 

1028- 93 


611 - 22 

TMS3126 

1028-101 

TL494M 

* 994 

TMS3127 

1028-105 


611 - 23 

TMS3128 

1029- 22 

TL495 

611 - 26 

TMS3129 

1029 - 31 

TL497 

1 135- 1 

TMS3130 

1029- 34 

TL497I 

611 - 24 

TMS3132 

1029- 43 

TL497M 

611 - 25 

TMS3401 

1024- 74 

TL500 

319- 37 

TMS3409 

1024- 18 

TL502 

319- 38 

TMS3417 

1024- 10 

TL505 

319 - 10 

TMS4027-1S 

1008- 66 

TL506C 

551 - 50 

TMS4027-2D 

1008 - 91 

TL510C 

549- 55 

TMS4030 

1009- 89 

TL514C 

551 - 25 


1 142- 9 

TL514M 

551 - 7 

TMS4030-1 

1009- 43 

TL560C 

613-120 

TMS4030-2 

1008-119 


Device 

Page-Line 

Device 

Page-Line 

TMS4033 

1017- 39 

TP4009A/UB 

204 - 1 79 

TMS4034 • 

1017- 75 

TP4010A/B 

204-1C7 

TMS4035 

1017- 86 

TP4011A/B 

209-193 

TMS4036 

1011 -102 

TP4012A 

209 - 1 23 

TMS4036-1 

1011 -101 

TP4013A/B 

208-119 

TMS4G36-2 

1011 -100 

TP4G14A 

214 56 

TMS4039 

1015- 34 

TP4015A/B 

214- 37 

TMS4039-1 

1015- 6 


1026 - 92 

TMS4039-2 

1014- 66 

TP40l6A< U3 

3CS- 39 

TMS4042 

1015- 27 

TP4017A 

206-149 

TMS4042-1 

1014-119 

TP4Q18A/B 

207 -119 

TMS4042-2 

1014- 55 

TP4019A/B 

210 - 26 

TMS4043 

1015- 21 

TP4020A/B 

205-159 

TMS4043-1 

1014-111 

TP4021A 

214- 77 

TMS4043-2 

1014- 46 

1027 -116 

TMS4044-15 

1018- 89 

TP4022A 

TMS4044-20 

1018-103 

207- 97 

TMS4044-25 

1019- 4 

TP4023A 

209 - 1 59 

TMS4 044-30 

1019- 18 

TP4024A/B 

205-113 

TMS4044-45 

1019- 43 

TP4025A 

211 - 57 

TMS4045-15 

1017- 97 

TP4027A/B 

208-191 

TMS4045-20 

1017-111 

TP4028A/B 

207-145 

TMS4045-25 

1017-174 

TP4029A 

207 - 76 

TMS4045-30 

1018- 18 

TP4030A 

210 - 88 

TMS4045-45 

1018- 52 

TP4035B 

213-177 

TMS4046-15 

1018- 91 


1026- 87 

TMS4046-20 

1018-106 

TP4040A/B 

205 - 1 38 

Twi S4G4 6-25 

1019 S 

TP4042A/R 

211-156 

TMS4046-30 

1019- 21 

TP4043A/B 

211-193 

TMS4046-45 

1019 16 

TP4044A/B 

211 -173 

i md4u 4/ - i y 

1017- 08 

TD 4 Q 49 A /no 

205 * 2 

TMS4047-20 

1017-114 

TP4050A/B 

204-126 

TMS4047-25 

1018- 3 

TP4051 A/B 

314-112 

TMS4047-30 

1018- 21 

TP4052A/B 

314- 56 

TWS4047-45 

1018- 56 

TP4053A/B 

311 - 3 

TWS4050 

1009 - 73 

TP4068B 

209- 94 


1! 142- 10 

TP4069A/UB 

205 - 28 

TMS4050-1 

1009 - 29 

TP4071B 

210-165 

TMS4050-2 

1008- 99 

TP4072B 

210-124 

TMS4051 

1009- 74 

TP4073B 

209- 47 


1 142- 10 

TP4075B 

210-141 

TMS4051-1 

t 142- 11 

TP4078B 

211 -194 

1009 - 30 

TP4081B 

209- 72 

TMS4060 

TMS4060-1 

1009- 88 
1009 - 41 

TP4082B 

209- 29 

TMS4060-2 

1008-117 

TP4301 A/UB 

211 - 91 

TMS4062 

1008- 20 

TP4302A 

210- 49 

1 110 - 6 
1008- 17 

TP4303A 

210- 51 

TMS4063 

TP4304A 

215-135 

TMS41 16-15 

1009-124 

TP4311A 

209-194 

TMS41 16-20 

1010- 9 

TP4315A 

205- 29 

TMS41 16-25 

1010 - 21 

TP4316A 

308 - 90 

TMS4700 

1022- 73 

TP4320A 

213- 30 

TMS4710 

999 - 37 

TP4321 A 

213 - 26 

TMS4732 

1023-114 

TP4360A 

206 - 91 

TWS4800 

1023- 80 

TP4361A 

205-188 


1023-102 

TP4362A 

206-108 

TMS5001 

329 - 63 

TP4363A 

206 - 8 - 

TMS5501 

1511- 9 

TP4370A 

208-166 


1511 - 75 

TP4376A 

211 -176 


t 152- 13 

TP4377A 

212 - 1 


t 152- 14 

TP4507A 

210- 89 

TMS601 1 

349- 73 
1512-158 

TP4511B 

208 - 43 
325-191 

TMS8080 

1533 - 4 

TP4512A/B 

213- 18 


f 152- 14 

TP4518A 

206-127 

TMS8080A 

1510-123 

TP4519A/B 

210- 27 

A 

f 152- 13 


210-108 

TMS9900 

1512-120 


212-185 


1 534 - 1 

1 145- 17 
t 145- 18 

1 152- 12 

H 152- 14 

TP4520A 

206- 27 


TP4522A 

206-190 


TP4526A 

206- 68 


TP4531A 

215-106 

TMS9901 

1512-150 

TP4581A 

204 - 49 

TMS9902 

1512-159 

TP4582A 

204- 58 

TMS9903 

1512-154 

ULN2001 A 

346-114 

TMS9940 

1512-124 


548- 88 

TMS9940E 

1512-126 

ULN2002A 

346-132 

TMS9972 

1512-166 


54p- 89 

TMS9980 

1512-121 
1534- 2 

IJLN2003A 

346- 85 

548 - 90 

TP4000A 

211 - 3 

ULN2004A 

346- 98 

TP4001A/B 

211 - 90 


548- 91 

TP4002A 

211 - 27 

54LS245 

. 342 - 3 

TP40C7A/UB 

205- 78 

961 4C 

333- 20 

TP4008A/B 

204 - 22 

961 5C 

337 ■ 1 2 


f Indicates page number in Application Note Directory, 

* Indicates additional data is provided on the page noted. 
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PRODUCT INDEX 


Device Page- Line 

TMX 


TMX2141 

TMX2151 

2141 

2151 

260- 
260 
1 107- 
1 107- 

26 

■ 27 

2 

• 2 

Toshiba 

TA1066 

545 

130 

TA7027 

546 

108 

TA7028 

557 

125 

TA7045 

545 

63 

TA7047 

547 

71 

TA7050 

559 

112 

TA7051 

561 

111 

TA7053 

560 

116 

TA7055 

546 

3 


554 

9 


555 

153 

TA7060 

546 

109 

TA7061 

546 

110 

TA7063 

655 

144 

TA7069 

562 

14 

TA7070 

559 

113 

TA7071 

561 

112 

TA7072 

561 

113 

TA7073 

561 

1T4 

TA7074 

562 

15 

TA7076 

562 

16 

TA7081 

546 

111 

TA7083 

554 

193 

TA7084 

546 

112 

TA7085 

610 

53 

TA7102 

560 

117 

TA7103 

560 

118 

TA7108 

555 

191 

TA71 1 7 

558 

11 

TA7120 

555 

145 

TA7122 

555 

146 

TA7124 

562 

17 

TA7125 

561 

121 

TA7126 

560 

175 

TA7129 

555 

147 

TA7130 

561 

115 

TA7133 

597 

30 

TA7136 

555 

148 

TA7141 

560 

119 

TA7142 

554 

57 

TA7145 

562 

18 

TA7146 

561 

116 

TA7147 

562 

19 

TA7150 

560 

120 

TA7151 

560 

163 

TA7152 

561 

156 

TA7154 

557 

193 

TA7156 

557 

194 

TA7158 

613 

187 

TA7159 

557 

195 

TA7161 

560 

121 

TA7162 

562 

20 

TA7166 

561 

157 

TA7168 

560 

122 

TA7169 

560 

123 

TA7175 

562 

21 

TA7184 

609 

50 

TA7200 

554 

194 

TA7201 

555 

50 

TA7202 

555 

51 

TA7203 

555 

102 

TA7204 

554 

195 

TA7205 

555 

52 

TA7504 

564 

42 

TA7506 

564 

17 

TC4001 

211 

92 

TC4002 

211 

28 

TC4007 

205 

79 

TC4008 

204 

23 

TC4009 

204 

180 

TC4010 

204 

108 

TC401 1 

209 

195 

TC4012 

209 

124 

TC4013 

208 

120 

TC4014 

214 

57 


1027 

121 

TC4015 

214 

38 


Device 

Page-Line 

TC4015 

1026 

97 

TC4016 

308 

91 

TC4017 

206 

150 

TC4018 

207 

120 

TC4019 

210 

28 

TC4020 

205 

160 

TC4021 

214 

78 


1027 

122 

TC4022 

207 

98 

TC4023 

209 

160 

TC4024 

205 

114 

TC4025 

211 

58 

TC4027 

208 

192 

TC4028 

207 

146 

TC4029 

207 

77 

TC4030 

210 

90 

TC4032 

204 

31 

TC4034 

214 

104 


1027 

112 

TC4035 

213 

178 


1026 

78 

TC4038 

204 

39 

TC4040 

205 

139 

TC4042 

211 

157 

TC4043 

211 

195 

TC4044 

211 

174 

TQ4047 

213 

43 

TC4049 

205 

4 

TC4050 

204 

127 

TC4051 

314 

113 

TC4052 

314 

57 

TC4053 

311 

4 

TC4061 

212 

85 

TC4066 

308 

76 

TC4068 

209 

95 

TC4069 

205 

30 

TC4071 

210 

166 

TC4072 

210 

125 

TC4073 

209 

48 

TC4075 ■ 

210 

142 

TC407S 

210 

183 

TC4081 

209 

73 

TC4082 

209 

30 

TC4508 

212 

13 

TC4510 

206 

176 

TC4512 

213 

19 

TC4514 

207 

171 

TC4515 

207 

187 

TC4516 

206 

54 

TC4518 

206 

128 

TC4520 

206 

28 

TC4528 

213 

68 

TC4532 

215 

38 

TC4539 

213 

3 

TC4583 

215 

112 

TC4585 

204 

74 

TC5001 

207 

28 

TC5002 

207 

155 

TC5006 

212 

156 

TC5007 

212 

134 


212 

159 

tC5007-1 

1014 

93 

TC5007-2 

1015 

15 

TC5016 

212 

155 

TC5016-1 

1017 

54 

TC5016-2 

1017 

78 

TC5017 

212 

135 

TC5017-1 

1014 

94 

TC5017-2 

1015 

16 

TC5047 

1018 

66 

TC5047-1 

1018 

64 

TC7400 

209 

196 

TC7404 

205 

31 

TC7410 

209 

161 

TC7420 

209 

125 

TC7476 

208 

193 

TD3400 

241 

129 

TD3401 

242 

60 

TD3403 

242 

61 

TD3404 

226 

15 

TD3405 

- 226 

91 

TD3406 

233 

167 

TD3407 

233 

129 

TD3408 

239 

28 

TD3409 

239 

82 

TD3410 

241 

26 

TD34107 

236 

33 


Device 

Page-Une 

Device 

Page-Une 

Device 

Page-Une 

TD34121 

250-138 

TDC1004 

612-154 

MP1651 

1506 - 56 

TD3416 

233-149 

TDC1005J 

1028- 71 

MP1661 

1506 - 57 

TD3417 

233-111 

TDC1006J 

1029- 47 

PT1472B 

349- 14 

TD34192 

230*130 

7400 

241 -130 

PT1472B-01 

349- 16 

TD34193 

228-143 

7401 

242- 62 

PT1482B 

349- 22 

TD3420 

240- 25 

7402 

245-143 

PT1482B-01 

349- 25 

TD3421 

238- 79 

7403 

242- 63 

SD1933 

349 - 36 

TD3426 

233-193 

7404 

226- 16 


1511 -107 

TD3430 

239-133 

7405 

226 - 92 

TR1402 

349- 46 

TD3437 

241 -200 

7406 

233-168 

TR1602 

349 - 47 

TD3438 

242-148 

7407 

233-130 


1 106- 13 

TD3440 

240 - 98 

7408 

239- 29 

TR 1602-03 

349 - 53 

TD3441 

231 -159 

7409 

239- 83 

TR 1602-04 

349- 57 

TD3442 

231 -160 

7410 

241 - 27 

TR1 602-05 

349- 59 

TD3450 

244- 29 

74111 

236-126 

TR1863 

349- 62 

TD3451 

243-134 

7412 

241 - 87 

TR1953 

349- 87 

TD3460 

244- 62 

74121 

250-139 

TR1983 

349 - 34 

TD3472 

234-147 

74123 

251 - 60 


1510-179 

TD3473 

236 - 32 

7413 

255-123 

UC1671 

349-105 

TD3474 

236-162 

74136 

244-148 


1506- 74 

TD3475 

246-144 

74145 

232- 11 

UC1971 

349-106 

TD3476 

236-103 

74150 

250-111 


1506- 75 

TD3490 

229- 24 

74151 

249-195 



TD3491 

253- 93 

74152 

249-132 

Zilog 


TD3492 

231 - 9 

74153 

249- 18 



TD3493 

227- 28 

74154 

233- 78 

Z6104-1 

1018- 81 

TD3495 

251 -171 

74155 

232- 76 

Z6104-2 

1018- 90 

T03503 

253- 49 

74156 

232-113 

Z6104-3 

1018-104 

TLCS-12A 

1534- 3 

7416 

233-150 

Z6104-4 

1019- 5 

TMM121 

1005 - 2 

74160 

229-145 

Z6104-5 

1019- 15 

TMM121-1 

1004-113 

74161 

228- 16 

Z6116-2 

1009-125 

TMM142 

1001 - 24 

74162 

229-194 

Z6116-3 

1010- 10 

TMM311 

1015- 28 

•74163 

227-152 

Z6 116-4 

1010- 23 

TMM311-1 

1014-120 

7417 

233-112 

Z80 

1535- 2 

TMM312 

1015- 22 

74180 

255- 29 

Z80-CPU 

1506- 2 

TMM312-1 

1014-112 

7420 

240- 26 

Z80-CTC 

1506- 5 

TMM313 

1017- 7 

7426 

233-194 

Z80-DMA 

1506 - 8 

TMM313-1 

1016- 89 

74290 

229- 26 

Z80-PIO 

1506- 11 

TMM314 

1018- 53 

74293 

227- 30 

Z80-SIO 

1506- 14 

TMM314-1 

1018- 2 

7430 

239-134 



7MM322C 

1007- 14 

7437 

241 -201 



TMM331 

1023 - 91 

7438 

242-149 



TMM414 

1008-118 

7440 

240 - 99 



TMM414-1 

1009 - 42 

7445 

232- 38 



TMM415-3 

1008 - 92 

7450 

244- 30 



TMM415-4 

1009- 24 

7451 

243-136 

i:-#/ 


TMM416-4 

1010- 22 

7453 

243- 80 



TM4357 

559-164 

7454 

243- 28 


f 

TM4500 

561 - 11 

7460 

244- 63 



T3151 

1505-150 

7472 

234-148 

*jj¥ 


T3181 

1505-148 

7474 

236-163 

' 


T3190 

1505-140 

7475 

246-145 



T3216 

1505-146 

7476 

236-104 



T3218 

1505-142 

7481 

247 - 22 



T3320 

1505-144 

7485 ' 

225- 11 



T3541 

343- 19 

7486 

244- 96 





7489 

1011 - 53 



Trans-Data 


7490 

229- 25 





7492 

231 - 10 



UMC-16 

349- 98 

7493 

227- 29 





7496 

252-123 



TRW 



1026-118 

it 


CA2100 

559-122 

Western Digital 



CA2300 

559-123 





CA2301 

559-124 

BR1941 

258- 20 



CA2418 

559-125 


349-120 



CA2600 

559-126 

BR1941-06 

349-121 



CA2601 

559-127 

CPI 631 

•1506 - 61 



CA2800 

546-113 

CPI 651 

1506 - 53 



CA2810 

546-114 

CP1661 

1506 - 54 



CA2820 

546-115 

CP1851 

1506- 59 

it 


CA2830 

546-116 

CR1872 

1505-152 

a 


CA2840 

546-117 

CR2872 

1505-153 



CA2870 

546-118 

DM1881 

1506 - 63„ 

if 


CA2875 

546-119 

DM1883 

1506 - 64 



MPY12AJ 

223 -194 


1513- 47 



MPY12AJM 

223 -195 

FD1771 

1506- 67 



MPY16AJ 

224- 1 


1513- 54 



MPY16AJM 

224- 2 

FD1781 

1506 - 68 



MPY8AJ 

223-191 


1513- 55 



MPY8AJM 

223-192 

FR1502E 

1001 - 73 



TCD1004J 

258- 24 

FR1502E-01 

1001 - 71 



TDC1001J 

317- 10 

FR1502E-02 

1001 - 70 



TDC1002J 

317- 11 

MCP1600 

1535- 1 



TDC1003J 

223-197 

MP1600 

1534- 4 
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Arranged alphanumerically from left to right. 
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